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Abstract of Dissertation 

 

 

Effects of Stage of Change on Physical Activity Intention as a Function of Motivation 

Among Young Adults in University 

 

 

Two frameworks commonly used to understand physical activity (PA) are the 

Transtheoretical Model (TTM) and Self-Determination Theory (SDT). TTM describes 

that individuals in the later stages of change report greater PA compared to those in the 

earlier stages. According to SDT, there are two qualitatively different forms of 

motivation: autonomous and controlled. Although the published literature to date 

suggests it, there have been no formal tests of the proposition that autonomous motivation 

mediates the relationship between state of change and PA. Additionally, the relationship 

between controlled motivation and stages of change is understudied. However, before 

these relationships can be tested, that stage of change and motivation predict PA 

intentions needs to be demonstrated, because intentions are an immediate precursor of 

behavior. Hence, the current study tested the hypothesis that autonomous motivation 

mediates the relationship between stage of change and PA intention as well as the 

following research questions: (a) Does level of controlled motivation differ across the 

stage of change? (b) What is the direction and of the relationship between between 

controlled motivation and PA intentions? (c) Does controlled motivation mediate the 

relationship between stage of change and PA intentions? The current study also examined 

whether the hypothesis and research questions would hold after controlling for self-

efficacy, commitment and past PA behavior, two established predictors of intentions. 

Ancillary analyses were also conducted to replicate findings with a different stage of 

change measure and further explore the relationships between stage of change, controlled 
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motivation and PA intentions. Undergraduates (N = 460) were recruited using Amazon 

Mechanical Turk (MTurk). Participants completed an online questionnaire. Path analyses 

and ANOCVA were used to test study hypotheses and research questions. Results 

indicated that across analyses, autonomous motivation consistently mediated the 

relationships between stage of change and 1) PA intentions (controlling for self-efficacy), 

2) commitment and 3) past PA behavior. These relationships held across analyses using 

different stage of change measures. In contrast, across analyses, no consistent or reliable 

associations were found between stage of change and controlled motivation or between 

controlled motivation and PA intentions. One practical implication of the current findings 

is that physicians in a clinical setting working with patients who have a goal of increasing 

their PA, can utilize the visual analogue stage of change scale as a rapid tool to capture 

the patient’s stage of change, motivation and PA intentions and develop tailored 

communications for their patients. 

Keywords: Motivation, Physical Activity, Exercise, Self-Regulation, Stage of 

Change 
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The Centers for Disease Control (CDC) recommends that adults do at least 150 

minutes (2 hours and 30 minutes) of moderate-intensity, or 75 minutes (1 hour and 15 

minutes) a week of vigorous-intensity aerobic activity, in addition to 2 or more days of 

muscle-strengthening activities (2018). However, according to Annual College Health 

Association survey (Fall 2018), in the United States (US) college population, only about 

50% of males and 44.6% females meet the physical activity (PA) guidelines. Although 

these data suggest college students are not altogether inactive, about half of the US 

student population fails to meet PA guidelines. This is troubling, especially when 

considered in the light of the fact that this population has significant discretionary time, 

convenience and diversity of options at the university’s fitness centers (Buckworth & 

Nigg, 2004; LaCaille, Dauner, Krambeer & Pederson, 2011). Afterall, young adulthood is 

a key developmental stage with respect to the adoption and maintenance of an active 

lifestyle (Dishman & Sallis, 1994).  

Research suggests that health behaviors established during an individual’s younger 

years often transfer into middle and later adulthood (Carney, Mutrie & McNeish, 2000). 

In the US, a large proportion of young people attend university for four years, making the 

student population an important target group for PA-related questions such as those posed 

in the current study. Specifically, physical inactivity is a recognized risk factor in disease 

onset. Engaging in PA appears to be a habit that offers many potential health benefits for 

the future working population in that they will be healthier, likely to take fewer sick days 

and be more productive (Carney et al., 2000; Trubka, Newman & Bilsborough, 2010). 

Rates of PA among recent college graduates are alarmingly low. One study that 

investigated PA patterns among young women who had recently graduated (N=344, 
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Mage=27.7 years) showed that only 17% of the sample engaged in regular PA (Soliah, 

Walter & Antosh, 2008). Hence efforts to address the reasons for discontinuity in PA 

could offset the post-graduation decrease in PA level and counter the well-documented 

discontinuity in PA with increasing age.  

Discontinuity in PA routines may be due, in part, to unfavorable motivational and 

intentional states (Deci & Ryan, 2002; Procahska & DiClemente, 1983). A qualitative 

study among college students (N=49; Mage=19.3 years) found a lack of motivation to 

engage in PA to be one of the most frequently cited barriers to regular PA (LaCaille et 

al., 2011). Furthermore, work has shown that favorable exercise-related cognitions (e.g., 

attitudes, intentions) decline as college students age (Wallace, Buckworth, Kirby & 

Sherman, 2000). Although a number of interventions addressing motivations and 

intention have been developed for and delivered to college students, effective evidence-

based interventions leading to significant and lasting PA change are lacking (Keating, 

Guan & Pineiro & Bridges, 2005; Ntoumanis, Quested, Reeve & Cheon, 2018).  

For instance, an early review by Keating and colleagues (2005) noted the lack of 

multi-faceted approaches (i.e., psychosocial, motivational, environmental) to examine PA 

behaviors among young adults in a university setting. In a more recent commentary on 

literature, Ntoumanis and colleagues (2018) highlighted the need to draw from a variety 

of disciplines including several fields within psychology such as social, cognitive, 

developmental and educational as a way to increase PA adoption and PA maintenance. 

Recent efforts have focused on integrating different socio-cognitive approaches 

(Faramanbar, Niknami, Lubans & Hidarnia, 2013; Plotnikoff, Costigan, Karunamuni & 

Lubans, 2013; Hagger, Chatzisarantis, 2014; Palmeira et al., 2007). Two social-cognitive 
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theories that have been studied together to offer greater predictive ability in the study of 

PA are the Transtheoretical Model (TTM) and Self Determination Theory (SDT; Deci & 

Ryan, 1985; Procahska & DiClemente, 1983).  

In the context of PA, TTM is a framework concerned with the readiness to make 

changes in PA. It focuses on quantifying and tracing changes in PA. Self Determination 

Theory (SDT), in contrast, is a framework concerned with the quality of motivation that 

underlies PA. While considerable prior work has shown the independent influences of 

motivation and stage of change on PA, no research to date has tested whether motivation 

and stage of change interact with one another to influence PA. Hence, the dissertation 

study integrated the TTM and SDT to understand PA among young adults in a university 

setting. The next section elaborates on core constructs from each model, followed by a 

discussion of how constructs of the models have the potential to interact and improve our 

ability to predict PA.  

Transtheoretical Model 

TTM is a framework that focuses on understanding different phases or stages that 

individuals pass through in the pursuit of behavioral change (Procahska & DiClemente, 

1983). Four constructs that are central to TTM include stages of change, processes of 

change, self-efficacy and decisional balance. Because stages of change is the only 

construct from TTM relevant to the dissertation study, this aspect of the theory is 

discussed in-depth and a more cursory discussion of the other constructs is provided. A 

detailed discussion of all the TTM concepts can be found in the seminal work by 

Prochaska and DiClemente (1983).  

 



 
 

4 
 

Stages of Change 

Stages of change reflect varying degrees of intention or readiness to modify one’s 

behavior (Prochaska & Diclemente, 1983). Five stages have been identified and these 

stages outline when people change. The five stages include, pre-contemplation, 

contemplation, preparation, action and maintenance. Pre-contemplation is the stage in 

which individuals have no intention to take action in the foreseeable future (usually 

measured as the next 6 months) often because the individual perceives greater costs of 

engaging in behavior compared to the benefits. Hence, this stage is characterized by 

resistance or lack of motivation to change. Contemplation is the stage in which 

individuals think about changing behavior in the next 6 months. This is because 

individuals are aware of the benefits and costs of changing. Recognition and concern of 

the costs associated with the behavior change prevent individuals from actively engaging 

in behavior change. Preparation is the stage in which individuals plan to take action in 

the immediate future (i.e., in the next month) because they perceive greater benefits of 

engaging in behavior compared to costs. Hence, they have typically taken some 

significant action and usually have a plan of action, such as joining a health class, 

consulting a coach etc. Action is the stage at which individuals have made lifestyle 

changes in the past 6 months. At this stage, the individual values the benefits of behavior 

change over any associated costs. Maintenance is a stage where individuals are less 

tempted to relapse (compared to other stages) and are increasingly confident that they can 

continue their behavior change which they have been doing so for more than 6 months. 

They are able to sustain behavior change because they are also acutely aware of the 

benefits of continued engagement.  
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The construct of stage of change is hypothesized to change such that an individual 

can be in a stage of change for long periods of time but also cycle through the different 

stages several times before reaching maintenance stage (Marcus & Simkin, 1994; 

Prochaska & Norucoss, 2001). The decision on how to treat stages of change depends on 

the research question of interest. When the focus is on understanding how the same 

individual moves through stages over time, stages of change is studied as a within-person 

factor. In contrast, when the focus is on studying how individuals in different stages of 

change differ from one another, stages of change is studied as a between-person factor. 

The dissertation study examined stages of change as a between-person factor, because the 

focus is on understanding whether the individuals in the different stages of change differ 

in their quality of motivation and intentional states.  

Processes of Change, Self-Efficacy, Decisional Balance. According to TTM, 

processes of change outline a set of activities that need to be accomplished in each stage 

for individuals to move into the next stages of change either naturally (i.e., without 

intervention) or more obviously (i.e., as a result of an intervention; Prochaska & 

DiClemente, 1983, 1992). Processes of change are related to stages of change such that 

while some of these are more prevalent among individuals in the earlier stages of change, 

others are processes are more prevalent among individuals in the later stages of change. 

Self-efficacy—an individual’s situation-specific confidence in performing a behavior—

appears to increase with change. For example, while individuals in pre-contemplation 

stage report lowest scores on self-efficacy, those in maintenance report highest scores on 

self-efficacy. Finally, decisional balance—an individual’s evaluation of the costs and 

benefits of engaging in a behavior—is related to stages of change such that evaluation of 
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benefits increase and costs decrease in more advanced stages of change. For example, 

individuals in pre-contemplation feel costs associated with behavior change greatly 

outweigh benefits whereas for those in maintenance, the benefits of behavior change 

greatly outweigh costs. 

Centrality of Stages of Change. The focus of the present study is on stages of 

change because it captures the most central aspect of TTM: that behavior change unravels 

over time and in different stages (Procahska & DiClemente, 1983). The importance of 

this construct within the model is apparent given that TTM organizes and theorizes the 

changes in other constructs (i.e., self-efficacy, decisional balance) along the stage of 

change framework. Stages of change are a commonly studied predictor of PA, studied in 

conjunction, with but also independent of, other TTM constructs (Marshall & Biddle, 

2001; Spencer, Adams, Malone, Roy & Yost, 2006). Furthermore, because substantial 

evidence has delineated the fluctuations in the behavior change processes (i.e., self-

efficacy, decisional balance, processes of change) across every stage of change (Marcus 

& Owen, 1992; Marshall & Biddle, 2001; Nigg et al, 2011; Petrocelli, 2002; Prochaska & 

DiClemente, 1983, 1992; Spencer et al., 2006), re-examining these developments is 

beyond the scope of the research. Instead, the dissertation study focused solely on the 

relationship between stages of change, motivations and PA intentions.  

Evidence Supporting Stages of Change in the Context of PA 

With the exception of tobacco use, PA has been the focus of the greatest number of 

published studies utilizing the stages of change continuum (Marshall & Biddle, 2001; 

Spencer et al., 2006). Research examining stages of change in the context of PA has 

ranged from measurement development and validation studies (both cross-sectional and 
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longitudinal) to interventions, some of which involve randomized controlled trials 

([RCT]; Hall & Rossi, 2008)  

Cross-Sectional Evidence. Correlational evidence demonstrates that PA differs as a 

function of stage of change such that PA levels increase across every consecutive stage of 

change from pre-contemplation to maintenance (Marshall & Biddle, 2001; Spencer et al., 

2006). Specifically, the lowest levels of PA are witnessed among individuals in the pre-

contemplation stage, followed by higher PA among those in contemplation stage, 

followed by those in the preparation stage, then by those in the action stage and finally 

those in the maintenance stage report the highest levels of PA. For instance, Marcus, 

Rossi, Selby, Niaura & Abrams (1992) recruited a sample of employees from a US 

worksite (N=235, Mage=41 years, 85% female). Employees reported the stage of change 

and amount of moderate-to-vigorous PA (MVPA). Results revealed that the amount of 

MVPA reported by individuals in the five stages of change differed significantly such 

that individuals in every consecutive stage of change reported significantly greater 

MVPA than individuals in the previous stage of change. The one exception was that 

individuals in pre-contemplation and contemplation stage reported statistically equivalent 

amounts of MVPA.  

Whereas the above research used a composite of MVPA, Schumann and colleagues 

(2002) extended the literature by differentiating PA based on intensity. In this study the 

authors tested whether the amount of PA at three different intensities (mild, moderate, 

vigorous) differed as a function of stage of change. A sample of college students were 

recruited (N=240, Mage=20.3, 69% female) and assessed on stage of change and 

frequency of vigorous, moderate and mild PA. Participants were classified into stages of 
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change. Results showed that individuals in every consecutive stage of change from pre-

contemplation to maintenance stage reported significantly greater frequency of vigorous 

and moderate PA than individuals in the previous stage, similar to the results reported by 

Marcus and colleagues (1992). The exception was for mild PA where the level of mild 

PA remained consistent across all stages of change. These two studies as well as others 

(Adam & White, 2002; Armstrong, Sallis, Hovell & Hofstetter, 1993; Cardinal, 1995; 

Marcus & Owen, 1992; Marcus et al., 1992; Mullan & Markland, 1997; Marshall & 

Biddle, 2001) indicate that the further along an individual is in the stages of change, the 

higher is their reported frequency, amount of vigorous and moderate PA, but not mild 

PA.   

A limitation of cross-sectional evidence is that it cannot speak to the temporal 

ordering of the variables. Because measures were collected at a single point in time, it is 

unclear whether PA levels drive stage of change or vice versa. Longitudinal studies 

assess the variables of interest at different time points which make it possible to assess if 

stage of change as assessed at one point in time predicts PA at a later point in time.  

Longitudinal Evidence. Armstrong and colleagues (1993) tested whether stage of 

change  as assessed at baseline significantly predicted vigorous PA over the course of 6-

months. Participants were a community sample of adults who responded to a random 

mail survey. Measures of frequency of vigorous PA and stage of change were assessed at 

the baseline and then at 6-months post-baseline. Because all participants happened to 

classify themselves as being either in pre-contemplation or contemplation stage, the final 

analyses only tested the influence of these two stages of change (N =1719) on vigorous 

PA. Results demonstrated that individuals in contemplation stage reported engaging in 
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vigorous PA for significantly more months at the 6-month follow up than those in pre-

contemplation stage.  

Similar findings were reported by Dishman, Vandenberg, Motl & Nigg (2010). In this 

study, a sample of adults living in Hawaii (N=479, Mage=55.8 years) were recruited via 

random-digit dialing. Two telephone questionnaires were administered at two time-points 

separated by two years. The baseline questionnaire assessed stage of change. The follow-

up (2-years post-baseline), assessed a composite of vigorous and moderate PA during the 

prior two-week period. Results showed that baseline stage of change significantly and 

positively predicted PA 2 years later. At 2 years post-baseline, those in the preparation 

stage reported higher PA, followed by lower PA by those in contemplation stage and 

finally lowest PA by those in pre-contemplation stage. Individuals in action and 

maintenance stages reported statistically equal amounts of PA but they did report 

statistically significant greater PA than those in preparation stage. Together these two 

studies provide evidence of the temporal ordering of stages of change and vigorous and 

moderate PA such that one’s stage of change at one point in time can predict PA at a 

subsequent time point. 

A limitation of the existing longitudinal research is that it is correlational. While it 

helps provide evidence of temporal ordering, it does not establish causal relationships 

between stage of change and PA. Such evidence might come from RCTs and/or 

interventions that manipulate the predictor variable and measure the corresponding 

changes in the outcome variable. However, in the context of TTM, RCTs and/or 

interventions do not manipulate the stages of change themselves, but rather the programs 
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or treatments, which in turn are expected to result in a change in stage of change and 

behavioral engagement.  

RCTs/Interventions. TTM posits that, because not all individuals are equally ready 

or prepared to change their behaviors, they are likely to benefit from behavior change 

programs that cater to their specific needs or readiness to change (i.e., stage of change; 

Prochaska & DiClemente, 1983). Hence, identifying an individual’s stage of change and 

then assigning him/her to stage-specific programs or approaches is likely to increase the 

individual’s likelihood of stage progression and thereby, greater behavioral engagement 

(Marcus et al., 1992; Marcus et al., 1994; Prochaska & DiClemente, 1983; Spencer et al., 

2006;). Indeed, evidence from several PA interventions provides support for the 

effectiveness of utilizing the construct of stage of change in this way to increase PA.  

One such intervention tested the effectiveness of a 6-week stage-matched program in 

moving individuals along the stage of change and increasing PA (Peterson & Aldana, 

1999). This was tested in a workplace setting among employees at a telecommunications 

company (N=527, Mage= younger than 45 years of age, 60.4% female). Participants were 

assessed on stage of change and a composite of moderate and vigorous PA once at the 

baseline and then at the end of the intervention. Participants were randomly assigned to 

one of the three groups: a stage-matched group (received a two-page written message 

tailored to their individual stage of change), a generic group (received non-tailored 

material) and a control group (received no additional materials). Results demonstrated 

that a greater percentage of participants in the stage-matched group progressed into a 

later stage of change compared to the generic group. Furthermore, those who progressed 

into the successive stage of change at the end of the 6-week intervention reported greater 
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PA at 6-weeks compared to the baseline. On the other hand, those in the control group 

not only remained in their stage of change but also demonstrated post-intervention 

declines in PA. This intervention thus shows that stage-matched PA interventions are 

significantly more effective in increasing PA compared to generic or no intervention.  

Similarly, Ickes, McMullen Pflug, and Westgate (2016) tested the efficacy of  a 15-

week TTM-based stage-matched intervention with aim of moving individuals into later 

stages of change and improving their levels of PA. This was tested among obese college 

students (N=118, Mage= 25.6, 90% female). Participants were matched to stage-specific 

small group training sessions, group fitness classes, individual meetings with dietician 

and communication with health coach. There was no control condition. Assessment 

included stage of change and frequency of MVPA. Assessments occurred twice, once at 

the baseline and then at the end of the intervention (at 15-weeks). Results demonstrated 

that a majority of participants successfully progressed to a later change of change. 

Furthermore, among those who progressed into consecutive stage of change, all of them 

reported greater MVPA frequency post-intervention compared to baseline. Thus, these 

findings show that matching individuals to PA programs or treatments, tailored to their 

stage of change is an effective way to increase PA. Hence, the interventions described 

above along as well as others (Findroff, Stock, Gross, Wyman, 2007; Kim, Hwang & 

Yoo, 2004; Prochaska, Butterworth, & Reddin, 2008) indicates that one way to maximize 

efficacy of any intervention is to tailor it to the specific needs (i.e., stage of change) of the 

individual. This body of work suggests that stage of change may be a tool that could be 

used to increase the effectiveness of a PA intervention.  
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In summary, the literature on the relationship between stage of change and PA, shows 

that stage of change is associated with PA such that individuals in the later stages of 

change report greater vigorous and moderate PA (but not mild PA) compared to those in 

the earlier stages of change. However, limited attention has been given to understanding 

the reason for these variations in PA. One mechanism that could explain differences in 

vigorous and moderate PA across the stages of change is motivation (Daley & Duda, 

2006; Landry & Solmon, 2004; Thøgersen-Ntoumani & Ntoumanis, 2006).  

Motivation as the Underlying Mechanism 

One reason that we see less vigorous and moderate PA at earlier stages of change 

than in the later stages of change may be due to the type of motivation that individuals in 

each stage have. For instance, consider individuals in the earlier stage of change such as 

the pre-contemplation or contemplation stage. Individuals in this stage are just 

considering and/or gathering information to start engaging in PA, so it is unlikely that 

they engage in PA because they personally value PA. Instead, the motivation for 

engaging in PA may stem from the desire to fulfill a commitment or directive. As a 

result, those in earlier stages may engage in just enough PA (i.e., limited amount) to 

satisfy the external commitment or directive. In contrast, individuals in a later stage of 

change such as action or maintenance stage have been engaging in PA for quite some 

time. It is likely that these individuals have experienced the benefits and value of PA. 

Therefore, some of their reasons for engaging in PA may be that they value PA and/or 

derive a sense of pleasure or fun from it. As a result, they engage in greater amounts of 

PA as a way to satisfy this internal drive. Therefore, the reasons for engaging in PA i.e., 

motivation, may be one factor that explains the why individuals in different stages of 
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change engage in different amounts of vigorous and moderate PA. One theoretical 

framework that supports this view is SDT.  

Self-Determination Theory 

SDT is a framework focused on understanding how qualitative differences in 

motivation influence behavior (Deci & Ryan, 2002; Ryan & Deci, 2000). Within the SDT 

framework, motivation is the most proximal predictor of one’s PA behavior. There are 

two qualitatively different types of motivations: autonomous motivation and controlled 

motivation (Cid, Moutao, Leitao, & Alves, 2012; Deci & Ryan, 2008; Standage, Sebire & 

Loney, 2008; Teixeira, Carraca, Markland, Silva & Ryan, 2012; Vansteenkiste, Lens, De 

Witte, & Deci, 2004). These types of motivations are so named because they vary in 

degree of autonomy and control, respectively.  

Autonomous Motivation 

Autonomous motivation focusses on the extent to which an individual perceives the 

behavior to emanate from within (Deci & Ryan, 2002; Ryan & Deci, 2000). Autonomous 

motivation can be thought of as reflecting a continuum of autonomy that ranges from low 

to high. The predominant feeling that might be associated with the high autonomous 

motivation is ‘willingness’ i.e., truly choosing and wanting to engage in a behavior and 

engaging in behaviors because one finds genuine interest or personal meaning in the 

behavioral outcomes.  

Controlled Motivation 

Controlled motivation focuses on the extent to which an individual perceives the 

behavior to come from external forces (Deci & Ryan, 2002; Ryan & Deci, 2000). 

Controlled motivation can be thought of as reflecting a continuum of control that ranges 



 
 

14 
 

from low to high. The predominant feeling that might be associated with high controlled 

motivation is ‘must’ or ‘should’ i.e., engaging in behavior because one feels obliged to 

engage in it.  

Motivation as a Dual-Continuum of Autonomy and Control 

Earlier versions of SDT placed autonomous and controlled motivation at opposing 

ends of the same continuum where one end reflected autonomy and the other control, but 

evolution of the theory over the past two decades recognizes these as independent and 

distinct forms of motivation (Chemolli & Gagne, 2014; Gagne, Forest, Gilbert, Aube, 

Morin & Malorni, 2010; Phillips & Johnson, 2018; Ryan & Connell, 1989; Ryan, Kuhl & 

Deci, 1997). This means that the two types of motivations are associated with distinct 

outcomes, not just different levels of the same outcomes (Koestner & Losier, 2002; Ryan 

& Connell, 1989). In addition, it also implies that the two forms of motivation have 

independent effects on behavioral outcomes (Phillips & Johnson, 2018). The following 

section discusses the evidence that indicates that motivation is best represented by a dual-

structure model composed of autonomous and controlled motivation.    

Evidence that Autonomous and Controlled Motivations are Distinct 

Cid, Moutao, Leitao & Alves (2012) tested the tenability of the idea that motivation is 

a dual-structure model represented by autonomous and controlled motivation in the 

context of exercise. Participants included a sample of members of private fitness centers 

in Portugal (N=504). The members were assessed on the BREQ-2 motivation scale. 

Results of a factor analysis demonstrated that the motivation scales did not fall along a 

single dimension as would be predicted if autonomous and controlled motivation were at 

opposite ends of the same continuum. Instead results showed that the construct of 
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motivation was composed of two dimensions represented by autonomy (e.g., ‘I get 

pleasure and satisfaction from exercising regularly’) and control (e.g., ‘I feel under 

pressure from my friends/family to exercise). These findings are further supported by 

factor analyses conducted by other researchers as well as by reports that the magnitude of 

the correlation between the autonomous and controlled motivation subscales is not 

particularly strong (i.e., rs between .03 and .20; Cid et al., 2012; Gagne et al., 2010; 

Philips & Johnson, 2018; Ryan & Connell, 1989; Stanley, Cumming, Standage & Duda, 

2012; Vansteenkiste et al., 2004).  

Furthermore, there is work showing that autonomous and controlled motivation 

produce different outcomes. For instance, Ryan and Connell (1989) tested whether 

different types of motivations were associated with different types of outcomes in an 

educational setting through a cross-sectional study. A sample of elementary school 

children (N=355) responded to measures of autonomous and controlled motivation and 

school-related affective outcomes (i.e., enjoyment, anxiety, eagerness related to school). 

Results demonstrated that each form of motivation (i.e., controlled and autonomous) was 

associated with different patterns of outcomes. Controlled motivation was positively and 

significantly related to anxiety towards school, whereas autonomous motivation was 

positively and significantly related to enjoyment of school.  

An additional test of the assumption that autonomous and controlled motivation are 

distinct involved an experimental fMRI study (Lee, Reeve Xue & Xiong, 2012). This 

study tested whether autonomous and controlled motivation had distinct neural origins. A 

sample of undergraduates recruited from introductory level psychology class (N=10; 

Mage=19.7, females=60%) and were randomly assigned to either the autonomous 
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condition, the controlled condition or the neutral condition. Participants read phrases 

while brain image scans were taken. Those in the autonomous motivation condition read 

phrases that described autonomously regulated behaviors (e.g., writing an enjoyable 

paper, working on the computer out of curiosity), those in the controlled condition read 

phrases that described the same behavior driven by controlled motivation (e.g., writing an 

extra-credit paper, working on the computer for bonus points). Participants in the neutral 

condition read phrases that were neutral (e.g., writing an assigned paper, working on the 

computer to meet a deadline). Results demonstrated that reading phrases on 

autonomously motivated behavior recruited the insular cortex activity (ICA; area that 

spontaneously evaluates interest and enjoyment) more heavily than the posterior 

cingulate cortex (PCC; an area of the brain that performs cognitive evaluations of values 

and knowledge structures). In contrast, reading phrases on behaviors driven by controlled 

motivation recruited the PCC more heavily than the ICA. These results are further 

supported by findings wherein the anterior cingulate cortex (ACC; an area of the brain 

that is active when people feel agentic) is more active when individuals score highly on 

autonomous motivation and low on controlled motivation, whereas the angular gyrux 

(AG; an area of the brain that is active when people experience loss of agency) is more 

active when individuals score high on controlled motivation and low on autonomous 

motivation (Reeve & Lee, 2014). Alternately, both AG and ACC are active when 

individuals score equally highly on autonomous and controlled motivation. Thus, there is 

substantial empirical support for the assertion that autonomous and controlled motivation 

are distinct psychological constructs that can simultaneously affect behavior, including 

PA.    
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Relationship Between the Two Forms of Motivation and PA 

Phillips and Johnson (2018) tested whether autonomous and controlled motivation 

were two distinct constructs in the context of PA that had simultaneous influences on 

behavior. A series of three cross-sectional studies were carried out across three 

independent samples that included college students (N=533, Mage= 19.4 years, 71% 

female), healthy adults from same university (N=123, Mage= 25.4 years, 75% female) and 

college students from introductory psychology class (N=436, Mage= 19.13 years, 71% 

female). Participants were assessed on autonomous and controlled motivation and total 

PA. Results demonstrated that while there was an overall positive effect of autonomous 

motivation on level of PA, the relationship between controlled motivation and PA was 

somewhat more complicated. That is, moderate levels of controlled motivation resulted in 

greater PA than either high or low extreme of controlled motivation suggesting that the 

relationship between controlled motivation and PA may be somewhat complex.  

While an abundance of work has consistently documented that autonomous 

motivation is positively associated with PA (Deci & Ryan, 2002; Ryan & Deci, 2000; 

Teixiera et al., 2012), the relationship between controlled motivation and PA is less clear. 

Some work demonstrates a positive relationship between controlled motivation and PA 

(Brunet & Sabiston, 2011; Zhang, Solmon & Gu, 2012), other work suggests a negative 

relationship between the two (Owen, Smith , Lubans, Ng & Lonsdale, 2014; Standage et 

al., 2008; Stanley et al., 2012), one study suggests a curvilinear relationship with PA 

(Phillips & Johnson, 2018), and still other research shows no relationship with PA 

(McDonough & Sabiston, 2011; Teixiera et al., 2012). Therefore, the nature of the 
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relationship between controlled motivation and PA is less well understood than the 

relationship between autonomous motivation and PA.  

Relationship between Stages of Change and Motivation in the Context of PA  

The literature reviewed so far supports the premise that stage of change is related to 

PA (Marshall & Biddle, 2001; Spencer et al., 2006) and that motivation is related to PA 

(Deci & Ryan, 2002; Ryan & Deci, 2000; Teixiera et al., 2012). An interesting possibility 

that has yet to be tested is whether motivation serves as a mediator of the relationship 

between stage of change and PA. For instance, it may be that individuals who are 

weighing the benefits and costs of starting a PA routine may have different reasons (i.e., 

motivations) for engaging in PA compared to those who have already decided the 

benefits outweigh the costs. Indeed there is research suggesting that motivation and stage 

of change are related (Daley & Duda, 2006; Landry & Solmon, 2004; Mullan and 

Markland, 1997; Thoegersen-Ntoumanis, 2006). For motivation to be a viable mediator 

of the relationship between stage of change and PA, we would need evidence that stage 

of change is related to type of motivation. Indeed, work has shown individuals in earlier 

stages of change report lower autonomous motivation and higher controlled motivation 

compared to individuals in later stages of change. The following section reviews the 

evidence that links stage of change to motivation.  

Prior to discussing this literature, two matters must be noted. One is that in the 

following sections, the different stages of change are referred to as ‘earlier’ (refers to pre-

contemplation stage and/or contemplation stage), ‘middle’(refers to preparation stage), or 

‘later’(refers to action stage and/or maintenance stage) for the sake of brevity. The 

dissertation study treated each stage of change independently (i.e., not merge the stages). 
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However, researchers in the past have purposefully merged individuals across multiple 

stages to belong to a single stage of change, and this will be stated in the sections below 

where it is applicable.  

A second point to note is that, as mentioned in the prior sections, newer work 

recognizes autonomous and controlled motivation as being distinct forms of motivation 

(Chemolli & Gagne, 2014; ; Gagne et al., 2010; Phillips & Johnson, 2018). However, this 

view differs from earlier iterations of the theory which placed these motivations on the 

same continuum of autonomy. As a result, when reviewing work related to earlier 

iterations of the theory, motivation will be described in relative terms; as being ‘more/less 

autonomous’ or ‘more/less controlled’ to be consistent with how it was discussed and/or 

tested. The following paragraphs now provide a brief overview of the research that 

examines the relationship between motivation, stages of change and PA.  

Motivation Differs as a Function of Stage of Change. Mullan and Markland (1997) 

tested whether there were differences in motivation to engage in PA across the stages of 

change. Employees (N=314, Mage=37.56 years, 50% female) from a work setting in the 

US were recruited to participate in a cross-sectional study. Participants were assessed on 

stages of change and relative autonomy (computed by subtracting negatively weighted 

forms of less autonomous motivation from positively weighted forms of more 

autonomous motivation) related to PA. While individuals in the pre-contemplation and 

contemplation stages were merged into a single ‘earlier’ stage of change, individuals 

from no other stages of change were combined. Hence, the stages of change that were 

considered for analyses were: an ‘earlier’ stage of change (merged), ‘middle’ stages of 

change and the ‘later’ stages of change. Results revealed that individuals in every 
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consecutive stage of change from ‘earlier’ to ‘middle’ to ‘later’ stages, reported 

significantly greater relative autonomy scores than individuals in the previous stage.  

Landry and Solmon (2004) also tested whether levels of motivation differed as a 

function of stages of change of PA in a cross-sectional study. A sample of Black 

American women (N=105, Mage=55.81 years) were recruited from a public hospital in the 

US. The stage of change and relative autonomy (computed by subtracting negatively 

weighted forms of less autonomous motivation from positively weighted forms of more 

autonomous motivation) were assessed. Individuals in pre-contemplation and 

contemplation stages were combined into a single ‘earlier’ stage of change, and those in 

the action and maintenance stages were merged into a single ‘later’ stage of change. 

Hence, the stages of change that were considered for analyses were: an ‘earlier’ stage of 

change (merged), ‘middle’ stage of change and the ‘later’ stages of change (merged). 

Results revealed that individuals in every consecutive stage of change from ‘earlier’ to 

‘middle’ to ‘later’ stages, reported significantly greater relative autonomy scores than 

individuals in the previous stage.  

Thøgersen-Ntoumani & Ntoumanis (2006) further tested whether there were 

differences in motivation across stages of change among a sample of adults recruited 

from health clubs in England (N = 375, Mage= 38 years, 66% female). Participants were 

assessed on four different forms of motivation. Intrinsic and identified motivation were 

assessed as forms of autonomous and extrinsic and introjected motivation were assessed 

as controlled forms of motivation. No participants fell in the ‘earlier’ stages of change in 

PA, so the final analyses only included individuals in the ‘middle’ and ‘later’ stages of 

change. Regarding the more autonomous forms of motivation, results demonstrated that 
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those in the ‘later’ stages of change reported significantly higher scores on both forms of 

autonomous motivation (i.e., intrinsic, identified) compared to the those in the ‘middle’ 

stage. On the other hand regarding controlled motivation, results showed that introjected 

motivation, one type of controlled motivation, was highest in the ‘later’ stages of change 

whereas extrinsic motivation, another type of controlled motivation, was highest in the 

‘middle’ stage of change. These results imply that while autonomous forms of motivation 

are consistently and positively associated with stage of change, the relationship between 

controlled forms of motivation and stage of change is somewhat less clear.  

The literature reviewed above is consistent with possibility that motivation serves as 

a mediator of the relationship between stage of change and PA. Work has shown that 

stage of change influences PA such that those in the later stages of change report greater 

vigorous and moderate PA compared to those in the earlier stages of change (Marshall & 

Biddle, 2001; Schumann et al., 2002; Spencer et al., 2006). Furthermore, those in the 

later stages of change report higher autonomous motivation compared to those in the 

earlier stages of change (Daley & Duda, 2006; Landry & Solmon, 2004; Mullan and 

Markland, 1997; Thoegersen-Ntoumanis, 2006). Finally, autonomous motivation is 

positively associated with vigorous and moderate PA engagement (Deci & Ryan, 2002; 

Philips & Johnson, 2018; Ryan & Deci, 2000; Teixiera et al., 2012;). Together, this work 

documents differences across stages in both autonomous motivation and PA in a way that 

is consistent with mediation. Because individuals in each of the stages of change are 

driven by different things (e.g., those are earlier stages are less driven by the need to stick 

to PA whereas those in the later stages are driven to stick to PA), these differences in 

focus are likely to affect motivation, which in turn is expected to influence PA. 
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Therefore, it seems reasonable to expect that one mechanism through which stage of 

change affects levels of vigorous and moderate PA is through the type of motivation. 

Individuals in different stages of change report different levels of vigorous and moderate 

PA perhaps due to the differences in the type of motivation they experience. Although 

evidence is consistent with mediation, no published studies to date have hypothesized 

such a relationship, nor has there been a formal test of mediation. One way to test for 

mediation is through a longitudinal study that tests whether stage of change at one time-

point predicts motivation at a second time-point which in turn predicts PA at a third time-

point. However, a prudent first step before undertaking such a resource-intensive 

approach is to identify whether motivation mediates the relationship between stage of 

change and a commonly used proxy of PA behavior, PA intentions.  

According to the Theory of Planned Behavior (TPB), intentions reflect an 

individual’s plan or goal with respect to some behavior (Azjen, 1991). Intention is the 

most proximal predictor of behavior because it captures behavioral, normative and 

control beliefs, factors that are considered to be key determinants of a person’s actions. 

According to TPB, the stronger the intention to engage in a behavior, the more likely 

should be its performance, to the extent that behavior in question is under volitional 

control, i.e., if the person can decide at will to either perform or not perform the behavior. 

Intentions have been shown to predict a wide range of volitional health behaviors 

including healthy eating, use of sunscreen, condom use as well as PA (Albarracin et al., 

2003; Conner et al., 2003; Galagher et al., 2008; Norman & Conner, 2005). With respect 

to PA specifically, extensive cross-sectional, longitudinal and experimental research has 

demonstrated that intentions to engage in PA are strong predictors of PA behaviors 
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(Hagger, Chatzisarantis, Biddle, 2002; Hausenblaus, Carron, Mack, 1997; Lippke, 

Ziegelmann & Schwarzer, 2004; Reuter, Ziegelmann, Lippke & Schwarzer, 2009; Webb 

& Sheeran, 2006).  

Aside from the literature suggesting that PA intentions can be used as a reasonable 

proxy of PA behavior, literature also provides evidence of significant relationships 

between stage of change and autonomous motivation and PA intentions. Specifically, 

stage of change and autonomous motivation are associated with intentions such that those 

in the later stages of change and those who report high autonomous motivation report 

stronger intentions compared to those who are in the earlier stages of change and report 

lower autonomous motivation (Kosma, Ellis, Cardinal, Bauer & McCubbin, 2007; 

Taylor, Ntoumanis, Standage & Spray, 2010).  

Given the evidence of the relationships between stage of change, motivation and 

intentions, the primary outcome in the present cross-sectional study is intention to engage 

in regular PA. One objective of the dissertation study was to test whether the relationship 

between stage of change and PA intention is mediated by autonomous motivation. This 

leads to the following hypothesis: 

Hypothesis 1: The relationship between stage of change and intention to engage in PA 

will be mediated by autonomous motivation.  

It seems reasonable to predict that autonomous motivation mediates the relationship 

between stage of change and PA intention. However, it is less clear whether controlled 

motivation will also mediate this relationship. This is because the relationship between 

stage of change and controlled motivation is less clear. Some studies show that 

participants in later stages of change exhibit lower controlled motivation than those in the 



 
 

24 
 

earlier stages (Landry & Solmon, 2004; Mullan and Markland, 1997), but other studies 

show the opposite (Daley & Duda, 2006; Thøgersen-Ntoumani & Ntoumanis, 2006). 

Additionally, while some research shows that controlled motivation is negatively 

associated with PA (Owen et al., 2014; Standage et al., 2008; Stanley et al., 2012), other 

research shows either a positive (Brunet & Sabiston, 2011; Zhang et al., 2012), 

curvilinear relationship (Phillips & Johnson, 2018) or no relationship with PA 

(McDonough & Sabiston, 2011; Teixiera et al., 2012). Furthermore, while we know that 

those in the later stages of change report stronger intentions to engage in behaviors 

compared to those in the earlier stages of change, less understood is the relationship 

between controlled motivation and intentions. That is, some work shows that controlled 

motivation is positively associated with intentions (Kosma et al., 2007) other research 

shows no relationship (Stanley et al., 2012). Because the relationship between controlled 

motivation and stages of change and PA intentions is not well understood in the existing 

literature, research questions were developed rather than hypotheses. Hence, a secondary 

objective of the dissertation study was to address the following research questions (RQ):  

RQ1: Does the level of controlled motivation differ across the stage of change?  

RQ2: What is the nature of the relationship between controlled motivation and PA 

intention?  

RQ3: Is the relationship between stage of change and PA intention mediated by 

controlled motivation?  

Preliminary Study 

Prior to testing whether motivation (autonomous and controlled) serves as a mediator 

of the relationship between stage of change and intention to engage in PA (vigorous and 
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moderate), a preliminary study was conducted. Results of the preliminary study were 

used to inform the dissertation study.  

One objective of the preliminary study was to observe the distribution of individuals 

across the five stages of change in the population of interest. This was necessary to 

estimate the number of participants to be recruited for the dissertation study to ensure 

sufficient sample sizes in each of the stages of change. A secondary objective was to 

inform decisions about which of the two most commonly used stages of change measures 

were best suited for the dissertation study. The two most commonly used measures are a 

stages of change scale developed by Marcus & Simkin (1993) and a visual analogue scale 

that represents stages of change in the shape of a ladder (Biener & Adams, 1991), 

hereafter referred to as the Marcus and Simkin scale and the visual analogue scale 

respectively.  

Methods 

Sample Recruitment. Participants (N=185) were recruited from introductory level 

psychology classes at a northeastern Mid-Atlantic university in the US. Participation in 

research studies was one option available for students to fulfill a research requirement for 

their course. Data were collected in the Fall 2018 (N=67) and Spring 2019 (N=118). 

Participation in the study involved completing a questionnaire in-person at a single time 

point. The questionnaire assessed stage of change, PA (i.e., vigorous and moderate) and 

demographic questions. While participants in Fall 2018 only responded to the Marcus 

and Simkin scale, those in Spring 2019, responded to both the Marcus and Simkin scale 

and the visual analogue scale. The reason for this discrepancy in measurement across the 

two waves of data collection is that while a preliminary review of literature suggested 
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Marcus and Simkin was both a reliable and valid measure of stage of change in a student 

population (Marshall & Biddle, 1991), post-hoc analyses of the Fall 2018 data as well as 

a further review of the literature suggested that the visual analogue scale (Beiner & 

Adams,1991) might be an equally good measure. As a result, the visual analogue scale 

was added to the second wave of data collection, with the objective of identifying the best 

measure for the dissertation study. The university ethics committee approved study 

procedures.  

Procedures. Upon arrival to the lab, participants provided informed consent. 

Following consent, participants were informed that the study was focused on 

understanding PA motives and other health behaviors among college students. 

Participants then completed the questionnaire after which they were debriefed. The study 

lasted for approximately 10 minutes.  

Measures.   

Physical Activity. Physical activity was assessed with the Godin-Leisure Time 

Exercise Questionnaire (GLTEQ; Godin & Shephard, 1997). The GLTEQ is a self-

reported assessment of individual’s frequency of vigorous, moderate and mild PA during 

a typical week. Participants indicated the number of days in a typical week over the past 

30-days that they partook in vigorous and moderate PA for at least 30-minutes. Vigorous 

PA was described as PA that results in “heart beating rapidly, exhausting,” and moderate 

PA was described as “not exhausting.” Responses were entered as number of days for 

each intensity of PA. A mean of vigorous and moderate PA was calculated. Previous 

work has shown the scale to have acceptable reliability and the predictive and concurrent 
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validity among college students (Amireault & Godin, 2015; Godin & Shephard, 1997; 

Jacobs, Ainsworth, Hartman & Leon, 1993). 

Stages of Change. Stage of change was assessed with two measures. One was the 

Marcus and Simkin scale (1993) and the other was the visual analogue scale (Beiner & 

Adams, 1991).  

The Marcus and Simkin scale (1993) includes 5 items. The five items reflect each of the 

stages, and participants are asked to report the extent to which they disagree or agree 

using a scale ranging from 1 (Strongly Disagree) to 5 (Strong Agree). The items read, “I 

currently do not exercise, and I do not intend to start exercising in the next 6 months” 

(pre-contemplation stage), “I currently do not exercise, but I intend to start exercising in 

the next 6 months” (contemplation stage), “I currently exercise some, but not regularly” 

(preparation stage), “I currently exercise regularly, but have been doing so only within 

the last 6 months” (action stage), “I currently exercise regularly, and have been doing so 

for longer than 6 months” (maintenance stage). Participants were categorized into the 

stage corresponding to the item they endorsed most strongly (i.e., agree or strongly 

agree). Consistent with recommendations for how to use the scale, participants that 

equally endorsed multiple stages were not placed into any stage. Prior work has 

demonstrated the scale to have acceptable to good reliability and concurrent validity 

among the college students (Cardinal, 1995; Donovan, Jones, Holman & Corti, 1998; 

Fahrenwald & Walker, 2003; Marcus, Rossi, Selby, Niaura, & Abrams, 1992).  

The visual analogue scale (Biener & Adams, 1991) is designed for ease of use in the 

field for large scale research where participant burden must be carefully considered. 

Respondents were presented with an image of a ladder and were asked to select the rung 
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on the ladder that most accurately described their current exercise behavior. Each rung of 

the ladder was labeled with a number, starting at 0 (i.e., at the lowest point on the ladder) 

and ending at 10 (i.e., at the highest point on the ladder). Five rungs have written labels to 

serve as anchor points. The 0 rung is labeled ‘I currently do not exercise and I do not 

intend to start exercising in the next 6 months’ (pre-contemplation), 2 is labeled, ‘I 

currently do not exercise, but I am thinking about starting to exercise in the next 6 

months’(contemplation), 5 is labeled, ‘I currently exercise some, but not 

regularly’(preparation), 8 is labeled, ‘I currently exercise regularly but I have only begun 

doing so within the last 6 months’ (action), and 10 is labeled, “I currently exercise 

regularly and have done so for longer than ‘6 months’ (maintenance). Consistent with 

instructions on how to use the scale, categorical variables were created such that 

individuals scoring 0 to 1 were assigned to the pre-contemplation stage (1=yes, 0=no), 2 

to 4 were in the contemplation stage (1=yes, 0=no), 5 to 7 were in the preparation stage 

(1=yes, 0=no), 8 to 9 were in the action stage (1=yes, 0=no) and finally those scoring 10 

were assigned to the maintenance stage (1=yes, 0=no). The scale has been shown to have 

acceptable reliability and validity among college students (Marcus and Simkin, 1993; 

Mullan & Markland, 1997; Rose, Parfitt & Williams, 2005).  

Background Characteristics. Participants self-reported age, gender, class standing, 

whether or not they were of Hispanic origin (1=yes, 0=no) and their race. Dummy 

variables for gender were created such that (1=female, 0= male). Dummy variables were 

created for the following racial groups: Black (1=yes, 0=no), White (1=yes, 0=no), Asian 

(1=yes, 0=no) and Other, which included those who selected more than one race (1=yes, 

0=no).  
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Data Analytic Plan. To accomplish the first objective, frequencies were run for both 

stages of change measures. To accomplish the secondary objective, ANOVAs were run to 

test whether the amount of PA (moderate and vigorous) differed as a function of stage of 

change. This analysis was run for each stage of change measure. The objective was to 

examine trends in PA across the stages and not to test whether the differences in PA as a 

function of stage of change were statistically significant. Therefore, follow-up 

comparisons were not conducted, as power analyses indicated that sample sizes would 

have been insufficient to make such comparisons.  

Results 

Descriptive Statistics. Majority of the sample was White (55.4%) and female 

(60.4%). A little over half of the data were collected in Spring 2019 (62.7%) and the rest 

in Fall 2018. On average, the current sample engaged in 2.53 days of vigorous PA and 

2.37 days of moderate PA in a typical week in the past 30-days. General demographics 

are shown in Table 1 (see Appendix A) and bivariate relationships between constructs are 

shown in Table 2.  

Objective 1: Frequency Distribution Across Stages of Change. Distributions of 

individuals across the five stages of change as measured by the Marcus and Simkin scale 

and the visual analogue scale are shown in Table 3. Inspection of Table 3 shows that the 

visual analogue scale led to a more even distribution of individuals across the five stages 

than the Marcus and Simkin scale. Furthermore, while the visual analogue scale placed 

all the participants who responded to the scale into a stage, the Marcus and Simkin scale 

failed to place 13.7% of the participants into a stage.  
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Objective 2: Test for Differences in Vigorous and Moderate PA Across Stages of 

Change 

Marcus and Simkin scale. Results for the one-way ANOVA corresponding to the 

Marcus and Simkin scale are shown in Table 4. Results demonstrated that there was a 

statistically significant difference in vigorous PA  F(4, 146)= 26.01, p<.001 as well as 

moderate PA, F(4,146)= 4.51, p=.002 between the five stages of change. Inspection of 

means shows that levels of vigorous and moderate PA increased across the stages. 

Visual Analogue Scale. Results for the one-way ANOVA corresponding to the 

visual analogue scale are also shown in Table 4. While a statistically significant 

difference was detected in vigorous PA between the five stages of change F(4, 104)= 

12.78, p<.001, none was detected in moderate PA. Inspection of means shows that while 

levels of vigorous PA generally increased, levels of moderate PA also did but to a lesser 

extent.  

Discussion 

 Results demonstrated that in general, PA appeared to increase across the stage of 

change whereby those in the later stages of change, reported engaging in greater PA 

(vigorous and moderate), than those in the earlier stages of change. This is consistent 

with prior work that has also studied these relationships in college student populations 

(Schumann et al., 2002; Marshall & Biddle, 1991; Spencer et al., 2006). This finding was 

relevant because it implied that variables of interest (i.e., stage of change and PA) would 

operate in expected ways in the dissertation study.  

The visual analogue scale appeared to have resulted in a more even distribution of 

individuals across the five stages of change than did the Marcus and Simkin scale. 
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Furthermore, while the visual analogue scale allowed classification of every individual 

into a stage of change, the Marcus and Simkin scale failed to do so for 13.7% of the 

sample. Because the visual analogue scale led to a more even distribution across stages of 

change and classified all participants, it was used in the dissertation study. Based on 

visual analogue scale scoring, a majority of those who were recruited fell into the 

maintenance (28.7%) and the contemplation stage (28.7%), followed by those in the 

preparation stage (17.4%) and finally those in action stage (13%) and pre-contemplation 

stage (12.2%). These percentages were used to estimate the number of participants that 

had to be recruited into the dissertation study to ensure sufficient sample size in each of 

the stages.  

Most importantly, based on insight from the preliminary study, a modified visual 

analogue stage of change scale was developed and utilized in the dissertation study. 

Although the original Biener and Adams (1991) scale was designed to capture one’s 

‘cognitive’ readiness to change behavior, a closer look at scale items indicated that the 

measure also captured a more ‘behavioral’ aspect of the readiness to change by 

measuring current and past behavior (e.g., “I currently exercise and have been doing so 

for more than 6 months,” “I currently exercise regularly but have begun doing so in the 

last 6 months”). These two items were replaced with items that more closely reflected 

cognitive precursors to behavior change. The two items include “I am starting to think 

about how to exercise 5 days a week” and “I think I should exercise 5 days a week” (see 

Appendix B for the complete scale). Based on the preliminary study which showed that 

the sample reported engaging in high levels of aerobic vigorous and moderate PA (see 

Table 3), a second modification was also made to the scale. The second change included 
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altering the definition of regular PA for the stage of change measure to capture greater 

variance in the variables of interest (i.e., stage of change, motivation, PA intentions etc.). 

In summary, by replacing behavior items with items reflecting ‘cognitive’ readiness, the 

modified version of the visual analogue scale aimed to capture cognitive readiness to 

change (vs. behavioral readiness). Such a change is consistent with the initial 

conceptualization of stage of change construct as a cognitive measure. Furthermore, the 

modified scale was also expected to be better suited to detect differences in key 

constructs among individuals in different stages of readiness in the current sample. 

Hence, the modified stage of change scale was utilized in the dissertation study.   

Dissertation Study 

There were two objectives of the dissertation study. The primary objective was to 

examine the relationships between stage of change, motivation and PA intentions. This 

study objective led to the following hypothesis and set of research questions:    

Hypothesis 1: The relationship between stage of change and intention to engage in 

PA will be mediated by autonomous motivation.   

RQ1: Does the level of controlled motivation differed across the stages of change? 

RQ2: What is the direction and of the relationship between controlled motivation and 

PA intentions?  

RQ3 Does the level of controlled motivation mediate the relationship between stage 

of change and PA intentions?  

The dissertation study had a secondary objective. This objective was to test whether 

outcomes identified in the analyses pertaining to the primary objectives held after 
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controlling for other established predictors of PA intentions including self-efficacy and 

commitment.  

Self-efficacy refers to confidence in one’s ability to perform a given behavior 

(Bandura, 1977). It relates to one’s beliefs about what one can do rather than the actual 

skills one possesses, and it is a key construct in Social Cognitive Theory. It is expected 

that when individuals feel confident or capable of engaging in a behavior, they are more 

likely intend to engage in that behavior more so than when they do not feel confident or 

capable in the behavior. This confidence is expected to be a strong driver of future 

intentions to engage in behavior and behavior itself. Self-efficacy has been shown to be a 

more robust and positive predictor of future behavior and intentions than other factors—

including past behavior—especially in the context of complex behaviors such as PA 

(Bandura, Adams, Hardy & Howells, 1980; Hagger, Chatzisarantis & Biddle, 2011; 

Oman & King, 1998; Rodgers, Munroe & Hall, 2001). Consequently, self-efficacy has 

been an integral component of several health behavior change models such as the Health 

Promotion Model (HPM; Pender et al., 2002), Health Belief Model (HBM; Becker, 1974; 

Rosenstock, 1990), Health Action Process Approach (Schwarzer, 1996) and TTM 

(Prochaska & DiClemente, 1983). Within TTM, self-efficacy has been shown to be 

positively related to the stages of change such that self-efficacy increases across stages of 

change. For example, when comparing self-efficacy across stages of change, individuals 

in pre-contemplation stage typically report the lowest scores on self-efficacy whereas 

those in the maintenance stage report highest scores on self-efficacy. Given that self-

efficacy has emerged as a key construct that explains PA intentions, testing whether stage 

of change is significantly associated with PA intentions over and above self-efficacy, is 
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one way to isolate the effects of stage of change on PA intentions that are unique from 

those explained by self-efficacy.   

In addition to self-efficacy, another well-established predictor of PA intentions and 

behaviors is commitment (Corbin, Nielsen, Borsdorf & Laurie, 1987; Martin & 

Hausenblaus, 1998). Commitment reflects a cognitive or conscious decision to engage in 

behaviors and involves identifying specific strategies for engaging in those behaviors. 

Commitment positively predicts intentions and behaviors over and above constructs such 

as readiness to change, even in the context of PA (Corbin et al., 1987; Wilson, Rodgers & 

Carpenter, 2004). For this reason, models such as the Sport Commitment Model (SCM; 

Scanlan, Carpenter, Schmidt, Simons & Keeler, 1993), Health Promotion Model (HPM; 

Pender et al., 2002) as well as prominent social influence theories (Cialdini, 1993; 

Festinger, 1957), consider commitment to be integral in understanding intentions and 

behaviors. Therefore, self-efficacy and commitment were entered as covariates in this 

study. This allowed us to estimate the effect of key constructs (e.g., stage of change, 

motivation) on PA intentions after controlling for or covarying out variance due to these 

established predictors.  

Finally, ancillary analyses were conducted to test the reliability of our previous 

findings, and to further explore the relationships between stage of change, motivation and 

PA intentions. The ancillary analyses utilized the same stage of change treated 

differently, keeping the other measures the same.  

Methods 

Power analysis. A power analysis utilizing G*Power (Erdfelder, Faul, & Buchner, 

1996) was conducted to identify the sample size needed for the dissertation study. Results 
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showed that an N = 279 would be needed to detect a medium effect (d=0.25) with power 

(β=0.95) at a 0.05 alpha level to have approximately 56 participants in every stage of 

change, assuming equal distribution of individuals across each stage. However, based on 

results of the preliminary study, we expected that approximately 12% of participants 

would fall into the pre-contemplation stage of change. Therefore, a sample size of 460 

participants was needed to ensure a minimum of 56 participants in each stage of change. 

Recruitment and procedures. The initial proposal was to recruit participants in-

person from common spaces at a northeastern Mid-Atlantic university in the US. The 

goal was to collect data utilizing a paper-pencil version of the questionnaire. However, 

due to the COVID-19 pandemic, the study was transferred to an online format while 

keeping the questionnaire the same. The study was conducted via Mechanical Turk 

(MTurk). Individuals registered on Mturk can earn small sums of money for 

accomplishing tasks such as completing a questionnaire or participating in an online 

experiment. Typical compensation for psychology studies ranges from approximately 

$0.25 cents to $4 depending on the study duration and effort. Prior work has 

demonstrated that although MTurk participants are more socio-economically and 

ethnically diverse than the traditional undergraduate subject pool, the sample is virtually 

equivalent in their responses (Burnham & Piedmont, 2018; Casler, Bickle & Hackett, 

2013; Walter, Seibert, Goering & Boyle, 2019). Hence, MTurk workers have been shown 

to provide adequate samples for conducting social science research  

Given that MTurk workers can view all studies posted on the website, several efforts 

were taken to ensure the enrollment of the target sample that met the inclusion criteria 

(i.e., undergraduate students residing in the US). One strategy was that the advertisement 
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for the study was made visible only to those currently in the US and those between the 

ages of 18 and 26 years. A second strategy was that prior to participating in the study, 

MTurk workers (N=917) responded to a screener that assessed whether they were 18 

years or older (1=yes, 0=no) and whether they were enrolled in a 4-year university 

program in the US (1=yes, 0=no). Individuals younger than 18 years or those not enrolled 

in a 4-year university program were ineligible to participate in the study (N=387). 

Only individuals who met the criteria (N=530) were then automatically forwarded to 

view the study description. The study description explained that the study was focused on 

understanding motivations related to PA for a compensation of $2 and would take less 

than 15 minutes to complete. Informed consent was obtained online from all participants 

before the start of the study. Participants completed an online questionnaire that assessed 

variables central to the present study (e.g., stage of change, motivation, PA intentions, 

self-efficacy, commitment, vigorous and moderate PA etc.). Participation in the study 

was voluntary. Participants took approximately 7.35 minutes to complete the study. Data 

was collected between April 21st and 27th, 2020. Institutional Review Board approval 

was obtained for the study protocol.  

Measures. As a function of the cross-sectional design of the study, all variables were 

measured at the same point in time; primary predictor variable (i.e., stage of change), 

proposed mediators (i.e., autonomous and controlled motivation), outcome variable (i.e., 

PA intention), secondary study variables (i.e., self-efficacy, commitment, vigorous and 

moderate PA) and demographic variables (i.e., gender, race, age etc.). The questionnaire 

with the measures utilized in the dissertation study are shown in Appendix B.  
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Stage of change. Stage of change was measured with the modified version of the 

visual analogue scale that emphasized cognitive readiness to change (Biener & Adams, 

1991). The presented with an image of a ladder and participants were asked to select the 

rung on the ladder that most accurately describes what they were currently thinking about 

with respect to exercising 5-days a week. Each rung of the ladder was labeled with a 

number, starting at 0 (i.e., at the lowest point on the ladder) and ending at 10 (i.e., at the 

highest point on the ladder). Five rungs have written labels to serve as anchor points. The 

0 rung is labeled ‘No thoughts about exercising 5-days a week’ (pre-contemplation), 2 is 

labeled, ‘I think I need to consider exercising 5-days a week’(contemplation), 5 is 

labeled, ‘I think I should exercise 5-days a week’(preparation), 8 is labeled, ‘I am starting 

to think about how to exercise 5-days a week’ (action), and 10 is labeled, “I am taking 

action to exercise 5-days a week’ (maintenance). Consistent with how the visual analogue 

scale is typically used, the responses were scored so that 0 to 1 = pre-contemplation 

stage,  2 to 4 =  contemplation stage, 5 to 7 = preparation stage, 8 to 9 =  action stage, 

and 10 = maintenance stage (Biener & Adams, 1991). The original visual analogue scale 

has been shown to have acceptable reliability and validity among college-aged adult 

population in the context of PA (Mullan & Markland, 1997; Marcus & Simkin, 1993; 

Rose, 2006; Daley & Duda, 2006). While this measure was treated as a categorical scale 

to test the study hypothesis and RQs, ancillary analyses used the same measure but 

treated it as a continuous scale (Blanchard, Morgenstern, Morgan, Labouvie & Bux, 

2003; Lerdal et al., 2009; McConnaughy, Prochaska & Velicer, 1983).  

Autonomous and controlled motivation. Autonomous and controlled motivation was 

assessed using the Behavioral Regulation in Exercise Questionnaire (BREQ; Markland & 
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Tobin, 2004). The BREQ is a 19-item self-report measure composed of four subscales 

that reflect the following motivations: external, introjected, identified and intrinsic. 

Sample items characterizing each BREQ subscale are: “I exercise because other people 

say I should” (external motivation); “I feel guilty when I don’t exercise” (introjected 

motivation); “I value the benefits of exercise” (identified motivation); and “I enjoy my 

exercise sessions” (intrinsic motivation). Participants respond to each item on a 5-point 

Likert scale anchored at the extremes by 0 (not true for me) and 4 (very true for me) and 

mid-point of the scale by 2 (somewhat true for me). Consistent with current research 

practices (Chemolli & Gagne, 2014; Phillips & Johnson, 2018) two subscales were 

created, one that reflected autonomous motivation (i.e., intrinsic and identified items) and 

another that reflected controlled motivation (external and introjected items). A mean of 

the items were computed for each scale. The alpha coefficients for autonomous (α=.80) 

and controlled motivation (α =.83) were acceptable (Chemolli & Gagne, 2014; Phillips & 

Johnson, 2018). BREQ has been shown to have acceptable construct validity and 

reliability among college students (Gunnell, Wilson & Zumbo, 2014; D’Abundo et al., 

2014; Mullan et al., 1997).  

PA intentions. Intention to engage in PA was assessed with three items in a manner 

which corresponded to the behavioral criterion in time, context, target and action (Ajzen 

2002, 2005). Prior to posing the intention items, regular exercise was defined as engaging 

in vigorous and moderate PA for at least 30-minutes per session on at least 3-days per 

week. Vigorous PA was described as PA that results in “heart beating rapidly, 

exhausting,” moderate PA was described as “not exhausting”. Participants were asked to 

respond to items that asked about their PA plans in the next 30-days. The following were 
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the items: “How motivated are you to engage in exercise regularly over the next 30-

days?” “I strongly intend to do everything I can to engage in exercise regularly over the 

next 30-days,” and “How committed are you to engage in exercise regularly over the next 

30-days?  Participants responded to each item on a 7-point Likert scale anchored at the 

extremes 1 (Unmotivated/Untrue/Uncommitted) to 7 (Motivated/True/Committed). A 

mean of the three items was computed (α =.93). This intention measure has been shown 

to significantly and positively predict PA behavior both within-person and between-

person (Ajzen & Madden, 1986; Chatzisarantis, Biddle, and Meek, 1997; Standage, Duda 

& Ntoumanis, 2003; Rhodes, Blanchard, & Matheson, 2006a; Rhodes, Blanchard, 

Matheson, & Coble, 2006b).  

Physical Activity. The PA measure used in the preliminary study was used here 

(GLTEQ; Godin & Shephard, 1997). The GLTEQ asked participants to note how many 

days on average they engaged in vigorous and moderate PA in a typical week over the 

past 30-days for more than 30-minutes during their free time.  

PA Commitment. Commitment to engage in PA was assessed using the five-item 

Commitment to Exercise (CES) scale (Davis, Brewer & Ratusny, 1993). For example, 

sample items were: “How important do you think is it to your general well-being not to 

miss your exercise session?”, “Does it upset you if, for one reason or another, you are 

unable to exercise?”, Do you continue to exercise at times when you feel tired or 

unwell?” Participants responded to each item on a scale of 1(Not at all important/Never 

upset/Never) to 7(Very important/Always upset/Always). A mean of the five items was 

calculated (α=.70). The scale has been shown to have acceptable reliability in college-

aged samples and has demonstrated high concurrent validity with measures of frequency 
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of PA, bodyfat percentage and weight preoccupation (Davis et al., 1993; Davis et al., 

1995; Zeeck et al., 2017) 

Self-efficacy. Self-efficacy was assessed using a five-item scale designed to measure 

confidence in one’s ability to persist with PA in various situations (Sallis, Pinski, 

Patterson & Nader, 1988). Items represented the following areas: negative affect, 

resisting relapse, and making time for PA. The stem read, “I am confident I can 

participate in regular exercise when…” followed by items like “I am tired,” “I am in a 

bad mood,” and “It is raining or snowing.” The response scale ranged from 0(Not at all 

confident) to 2(Neutral) to 4(Very confident). A mean of the five items was calculated (α 

=.82). The measure has been shown to have acceptable reliability among college students 

and has high concurrent validity with measures of exercise habits, dietary habits, and PA 

(vigorous and moderate; Marcus et al., 1992; Sallis et al., 1988). 

Demographic information. Participants self-reported age, gender, whether or not 

they were of Hispanic origin (1=yes, 0=no), their race, height and weight. Dummy 

variables were created for the following racial groups: Black (1=yes, 0=no), White 

(1=yes, 0=no), Asian (1=yes, 0=no) Native American (1=yes, 0=no), and Other (1=yes, 

0=no), which included those who selected more than one race. BMI was calculated 

[weight (in kgs)/height (in meters2)] and BMI categories were created in accordance with 

the CDC guidelines (CDC, 2018) 

Data analytic plan  

Exclusion criteria. As a data-quality control, the questionnaire included one 

attention-check item. The item instructed participants to “select the middle option.” Only 

participants who answered this attention-check correctly were included in the analyses. 
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About 86% of the respondents passed the attention check (N=454). Furthermore, two 

individuals who identified their race as ‘Other/Selected multiple races,’ were excluded 

from analysis because a small sample size would prevent any meaningful analyses from 

being conducted and could potentially increase the risk of loss of participant 

confidentiality. Additionally, fewer than 2% of the respondents identified their stage of 

change as pre-contemplation (N=8). An a-priori decision was made to exclude these 

respondents who fell into the pre-contemplation stage because the small sample size for 

this stage of change would have resulted in poor statistical power to detect any effects. 

An alternative to excluding these respondents would have been to merge them with those 

in the contemplation stage as has been done in the past (Daley and Duda, 2006; Landry 

and Solmon, 2004; Mullan and Markland, 1997). However, there is evidence suggesting 

that individuals across the five stage of change differ in meaningful ways (Marshall & 

Biddle, 2001; Spencer et al., 2006). Therefore, merging the pre-contemplation stage with 

the contemplation stage seemed inappropriate. This resulted in a final sample size for 

analyses of N = 444. Descriptive statistics, correlations, factor analysis, analysis of 

variance (ANOVA) and reliability statistics were conducted using SPSS version 25. Path 

analyses was conducted in Mplus (Muthen & Muthen, 1998).  

Bivariate relationships. Bivariate correlations of all study variables were run. 

Correlations were inspected to ensure variables were associated with another in expected 

ways.  

Factor analysis. Principal components factor analyses with varimax rotation was 

conducted to determine whether the items on the PA intentions, self-efficacy and 

commitment support a single-dimensional scale, and whether the items on the BREQ 
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scale support a two-dimensional scale reflecting autonomous and controlled motivation. 

The number of factors retained were equivalent to the number of eigen values greater 

than 1.0. Consistent with previous motivation literature (Pelletier et al., 1995), only items 

with a factor loading of at least .40 were considered to load onto a given factor.  

Primary objectives: Model 1. Hypothesis 1 was tested by running a path analysis to 

estimate pathways from stage of change (reflected by four dummy variables) to PA 

intentions through autonomous motivation. 

The model that tested primary objectives and research questions is referred to as 

Model 1. Model 1 consisted of one predictor variable reflected by four dummy variables 

(i.e., stage of change), two mediator variables (i.e., controlled and autonomous 

motivation) and one outcome variable (i.e., PA intentions). Covariates included in the 

analysis were the dichotomous race variables (i.e., Black, Asian, Hispanic and Native 

American) and vigorous and moderate PA. The full conceptual model can be seen in in 

Figure 1 (see Appendix C). Figure 2 on the other hand shows the statistical model and 

offers two separate figures, figure 2(a) and 2(b) for each of the mediators for the sake of 

clarity.  

The path model was run in Mplus, and the model was estimated using the maximum 

likelihood estimation procedure which provides bias-corrected confidence intervals (CI) 

for indirect effects. Overall model fit was evaluated before interpreting path coefficients. 

Acceptable model fit is established when the χ² statistic is nonsignificant, comparative fit 

index (CFI)> .90, root mean square error of approximation (RMSEA)< 0.08, standardized 

root mean residual (SRMR)<.08 (Hu & Bentler, 1998; Kline, 2005). Boot CI that does 
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not include the value of 1 indicate a statistically significant relationship. Coefficients and 

bootstrapped 95% confidence intervals are reported in the text. 

Dummy variables reflected each of the stage of change as seen in Figure 2(a) and 

2(b). To isolate effects of each stage of change on PA intention through the proposed 

mediators the path analysis was re-run four times by swapping out the different reference 

groups. A modified Bonferroni procedure was used to control for inflated Type I error 

rates when making multiple comparisons (Jaccard & Guilamo-Ramos, 2002). To get the 

Bonferroni-adjusted p value, the original α-value (αoriginal = .05) by the total number of 

comparisons being made (i.e., four comparisons corresponding to the four dummy 

variables) which resulted in adjusted p values of .01. To determine if any of the effects 

were statistically significant, the p value had to be p<.01. Hypothesis 1 was supported by 

the significance of the indirect path from the stage of change dummy variables to PA 

intentions through autonomous motivation.  

RQ1 was answered by running an ANCOVA to test whether controlled motivation 

differed significantly across the four stages of change. In this analysis, stage of change 

was entered as the factor variable and controlled motivation was entered as the dependent 

variable. Additionally, dichotomous race variables (i.e., Black, Asian, Hispanic, Other) 

and vigorous and moderate PA were added as covariates. When the F-statistic associated 

with stage of change was statistically significant (p<.05), follow-up comparisons were 

conducted to identify where the differences were located.   

RQ2 estimated the effect of controlled motivation on PA intentions. RQ2 was tested 

by examining output from Model 1 that showed the coefficients for the direct effect 

between controlled motivation and PA intentions (e), as seen in Figure 2(b). In this 
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analysis, controlled motivation was the predictor variable and PA intention the outcome 

variable.  

RQ3 estimated the pathways from stage of change to PA intentions through 

controlled motivation as shown in Figure 2(b). RQ3 was tested utilizing the same 

approach employed to test Hypothesis 1.  

Secondary objectives: Model 2. Tests of Hypothesis 1, RQ2 and RQ3 were repeated 

controlling for self-efficacy and commitment. Self-efficacy and commitment are two 

variables that consistently predict PA intentions, so these additional analyses were run to 

provide an even stronger test of the hypothesis and research questions. The model that 

tested the hypothesis and research questions controlling for self-efficacy and commitment 

and covariates is referred to as Model 2, as shown in Figure 3. The approaches employed 

to conduct the path analyses in these analyses were identical to those utilized in the 

analyses associated with the primary objectives and hence will not be repeated here for 

the sake of brevity. The full conceptual model can be seen in Figure 3. Figure 4 on the 

other hand shows the statistical model and offers two separate figures, Figures 4 (a) and 4 

(b)for each of the mediators for the sake of clarity.  

Ancillary analyses  

Replication of study findings across measures. One set of ancillary analysis was 

conducted to test whether the results from Model 1 and Model 2 would replicate using 

the scale as a reflection of a continuous construct than as a categorical one. Path analyses 

were conducted in Mplus employing approaches identical to those utilized for Model 1 

and Model 2 but swapping out the categorical stage of change measure with the 

continuous stage of change measure. Hypothesis 1 was tested by running path analyses to 
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estimate pathways from stage of change measure to PA intentions through autonomous 

motivation and controlled motivation not controlling for self-efficacy and commitment 

(Model 1) and controlling for these variables (Model 2). Other covariates in Model 1 and 

Model 2 also included dichotomous race variables and vigorous and moderate PA. 

Hypothesis 1 would be met if the indirect effect from stage of change on PA intentions 

through autonomous motivation was statistically significant and positive.  

Exploring non-linear relationships associated with controlled motivation. A second 

set of analyses was conducted to test whether (a) controlled motivation was a quadratic 

function of stage of change (b) controlled motivation mediated the relationship between 

stage of change and PA intentions controlling for the curvilinearity in the association 

between stage of change and controlled motivation and other covariates (i.e., self-

efficacy, commitment, dichotomous race variables). This set of analyses was conducted 

in SPSS version 25 utilizing a macro named MEDCURVE (Hayes & Preacher, 2010) that 

allows for the estimation of specified non-linear pathways between variables in a 

mediational model and uses OLS regression to estimate bootstrapped coefficients and p-

values to estimate the direct and indirect effects. Path analyses from the stage of change 

continuous measure to PA intentions through controlled motivation not controlling for 

self-efficacy and commitment (Model 1) and controlling for these variables (Model 2) 

were carried out. Covariates in both models included dichotomous race variables and 

vigorous and moderate PA. If the path coefficient of the direct effect of the quadratic 

stage of change term on controlled motivation is significant, it would indicate a 

significant change in the slope of relating controlled motivation to stage of change. 

Likewise, a significant indirect path between stage of-change and PA intentions through 



 
 

46 
 

controlled motivation would indicate that controlled motivation mediated the link 

between stage of change and PA intentions, controlling for the curvilinearity in the 

association between stage of change and controlled motivation.  

Results  

Descriptive statistics. Descriptive statistics are shown in Table 5. A majority of the 

sample was White (52.2%), followed by Black (23.3%), Hispanic (10.8%), Asian (8.6%) 

and Native American (5.1%). Majority of the sample was male (71.6%) with a Mage = 

22.01 years (SD = 2.77). Means and standard deviations of study variables are shown in 

Table 6.  

Principal components factor analysis and internal consistency  

Autonomous and controlled motivation. Results for the principal components factor 

analysis and internal consistency for all scales are shown in Tables 7 and 8. Factor 

analysis of eight autonomous motivation items yielded two factors with eigenvalues 

above one. Likewise, the factor analysis of the seven items for controlled motivation also 

yielded two factors with eigen values above one. Although factor analysis of autonomous 

and controlled motivation items suggested a two-factor solution for both scales, the one-

factor solution that explained 39.33% of variance in autonomous motivation and 49.01% 

of the variance in controlled motivation items was preferred. This dichotomy of 

autonomous and controlled motivation was chosen for this research because (a) it enables 

a more direct test of the study hypotheses (b) recent work supports a single-factor 

solution for both autonomous and controlled motivation (Chemolli & Gagne, 2014; 

Phillips & Johnson, 2018; Ryan & Connell, 1989) (c) it has been commonly used in 

several other behavioral domains (Gagne et al., 2010; Teixeira et al., 2012) (d) it is 
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consistent with the theory (Ryan et al., 1997) and (e) both scales yielded good internal 

consistency in the current study (Autonomous motivation, α=.80; Controlled 

motivation α=.83). 

PA intentions, self-efficacy and commitment. Factor analysis of three items relating 

to PA intentions yielded one factor. Similarly, factor analysis of five items relating to 

self-efficacy yielded one factor for the entire set of variables. Finally, factor analysis of 

four items relating to PA commitment also yielded one factor. Overall, all three scales 

demonstrated acceptable internal consistency (>.70; Cronbach, 1951).  

Bivariate relationships. Correlations between study variables are shown in Table 6. 

PA intention was positively and significantly associated with commitment, self-efficacy, 

vigorous PA, moderate PA and autonomous motivation but was unrelated to controlled 

motivation. Furthermore, results demonstrated that autonomous and controlled 

motivation were positively correlated to each other. Dichotomous race variables (Black, 

Asian, Hispanic, Native American, where White served as the reference group) were 

entered as a covariate in all analyses because being Black was positively and significantly 

associated with intentions as well as autonomous and controlled motivation. Furthermore, 

given that vigorous and moderate PA were significantly and positively correlated with 

intentions and autonomous motivation, these variables too were included as covariates in 

the model.   

Primary Objectives: Model 1  

Test of Hypothesis 1. The relationship between stage of change and PA intention 

is mediated by autonomous motivation. Inspection of overall fit statistics indicated 

acceptable fit (see Table 10). Tables 11, 13, 15 and 17 show standardized parameter 
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estimates and CIs for the direct effects from analyses where contemplation, preparation, 

action and maintenance stages are the reference groups respectively. Tables 12, 14, 16 

and 18 show standardized parameter estimates and CIs for indirect effects from analyses 

where contemplation, preparation, action and maintenance stages are the reference groups 

respectively. Figures 5(a) and 5(b) offer an illustration of the direct effects of Model 1. 

To ease readability, only indirect effects of stages of change on PA intentions through 

autonomous motivation are reported in the text below.  

Contemplation as reference group. Results from Model 1 indicated that three later 

stages of change (preparation stage, β=.11, 95% CI=.03 to .18; action stage, β=.18, 95% 

CI=.11 to .26; maintenance stage, β=.20, 95% CI= .13 to .27; see Table 12) had a 

statistically significant indirect, positive effect on PA intentions through autonomous 

motivation relative to the contemplation stage. These results indicated that participants in 

the preparation, action and maintenance stages reported higher autonomous motivation 

than participants in the contemplation stage which in turn, led to greater intentions to 

engage in regular PA. These results were consistent with the Hypothesis 1.  

Preparation as reference group. Results from Model 1 indicated that relative to the 

preparation stage, two later stages of change (action stage, β=.09, 95% CI=.05 to .13; 

maintenance stage, β=.13, 95% CI= .08 to .19; see Table 14) had a statistically significant 

indirect, positive effect on PA intentions through autonomous motivation. On the other 

hand, relative to the preparation stage, an earlier stage of change (contemplation stage, 

β=-.06, 95% CI=-.10 to -.02) had a statistically significant indirect, negative effect on PA 

intentions through autonomous motivation. These results showed that participants in the 

action and maintenance stages reported higher autonomous motivation than participants 
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in the preparation stage and the higher levels of autonomous motivation translated into 

greater intentions to engage in regular PA. On the other hand, participants in the 

contemplation stage reported lower autonomous motivation than participants in the 

preparation stage and lower autonomous motivation translated into lower intentions to 

engage in regular PA. These results were also consistent with the Hypothesis 1. 

Action as reference group. Results from Model 1 indicated that relative to the action 

stage, one later stage of change (maintenance stage, β=.08, 95% CI=.03 to .13; see Table 

16) had a statistically significant indirect, positive effect on PA intentions through 

autonomous motivation. On the other hand, relative to the action stage, two earlier stages 

of change (contemplation stage, β=-.11, 95% CI=-.16 to -.06; preparation stage, β=-.08, 

95% CI=.-.13 to -.04) had a statistically significant indirect, negative effect on PA 

intentions through autonomous motivation. These results indicate that participants in the 

maintenance stage reported higher autonomous motivation than participants in the action 

stage, and that the higher levels of autonomous motivation translated into greater 

intentions to engage in regular PA. In contrast, participants in the contemplation and 

preparation stages reported lower autonomous motivation than participants in the action 

stage, and the lower levels of autonomous motivation translated into lower intentions to 

engage in regular PA. These results were again consistent with the Hypothesis 1. 

Maintenance as reference group. Results from Model 1 indicated that relative to the 

maintenance stage, all three earlier stages of change (contemplation stage, β=-0.17, 95% 

CI=-.24 to -.11; preparation stage, β=-.19, 95% CI=-.27 to -.12; action stage, β=-.10, 95% 

CI=-.17 to -.03; see Table 18) had a statistically significant indirect, negative effect on 

PA intentions through autonomous motivation. These results showed that those in the 
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maintenance stage reported higher autonomous motivation than those in contemplation, 

preparation and action stages and the higher levels of autonomous motivation translated 

into higher intentions to engage in regular PA. These results were also consistent with the 

Hypothesis 1. 

Test of RQ1. Does the level of controlled motivation differ across stage of change? 

Results of the ANOCVA indicated statistically significant differences in controlled 

motivation across the four stages of change F (3, 424) =21.92, p<.05 (see Table 9). 

Follow-up analyses of Scheffe’s post-hoc comparisons demonstrated that controlled 

motivation differed significantly across the four stages of change. Inspection of the 

means suggested that controlled motivation did not consistently increase or decrease 

along the stages of change. This is because those in the middle stages of change 

(preparation stage, M=3.30, SD=.05; action stage, M=3.53, SD=.08) reported significantly 

higher controlled motivation than those in the earlier (contemplation stage, M=2.98, 

SD=.12) and later (maintenance stage, M=2.68, SD=1.11) stages of change.   

Test of RQ2. What is the nature of the relationship between controlled motivation and 

PA intention?  Model 1 results suggested that controlled motivation was unrelated to PA 

intentions (p>.05; see Tables 11, 13, 15 and 17) and this relationship remained stable as 

stage of change reference groups were changed to make comparisons between all four 

stages of change.  

Test of RQ3. Is the relationship between stage of change and PA intention mediated 

by controlled motivation? Results suggested that controlled motivation did not have a 

statistically significant indirect effect on PA intentions (p>.05; see Tables 12, 14, 16 and 

18) and this relationship remained stable as stage of change reference groups were 
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changed to make comparisons between all four stages of change. These results implied 

that controlled motivation did not mediate the relationship between stage of change 

reflected by the four dummy variables and PA intentions. 

Secondary Objectives: Model 2 

Test of Hypothesis 1. The relationship between stage of change and PA intention is 

mediated by autonomous motivation after controlling for self-efficacy and commitment.  

Inspection of overall fit statistics indicated a good fit to the data (see Table 10). Tables 

11, 13, 15 and 17 show the standardized parameter estimates and CIs for the direct effects 

for analyses where contemplation, preparation, action and maintenance stages are the 

reference groups respectively. Tables 12, 14, 16 and 18 show standardized parameter 

estimates and CIs for indirect effects for analyses where contemplation, preparation, 

action and maintenance stages are the reference groups respectively. Tables 19 (direct 

effects) and 20 (indirect effects) have been generated in the interest of convenience for 

when comparisons in the direct and indirect effects between Model 1 and Model 2 are 

being made. Furthermore, Figures 6(a) and 6(b) offer an illustration of the direct effects 

of Model 2 (see Appendix C). To increase readability, only indirect effects of stages of 

change on PA intentions through autonomous motivation are reported in the text below.  

Contemplation as reference group. Results from Model 2 indicated that two later 

stages of change (action stage, β=.05, 95% CI=.02 to .10; maintenance stage, β=.08, 95% 

CI=.04 to .13; see Table 12) had a statistically significant indirect, positive effect on PA 

intentions through autonomous motivation, relative to the contemplation stage. A closer 

look at the coefficients indicated that after controlling for self-efficacy and commitment, 

participants in the action and maintenance stages reported higher autonomous motivation 
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than those in the contemplation stage which in turn, led to greater intentions to engage in 

regular PA. In contrast, participants in the preparation stage reported equivalent levels of 

autonomous motivation and PA intentions relative to those in the contemplation stage. 

These results too are consistent with Hypothesis 1. Notably, these results replicated those 

from Model 1 with one exception; relative to the contemplation stage, preparation stage 

no longer showed a significant indirect effect on PA intentions through autonomous 

motivation (p>.05; see Table 20). 

Preparation as reference group. Results from Model 2 results indicated that after 

controlling for self-efficacy and commitment, only maintenance stage (β=.06, 95% CI= 

.03 to .10; see Table 14) had a statistically significant indirect, positive effect on PA 

intentions through autonomous motivation, relative to the preparation stage. A closer 

look at the coefficients indicated that after controlling for self-efficacy and commitment, 

participants in the maintenance stage reported higher autonomous motivation than those 

in the preparation stage which in turn, led to greater intentions to engage in PA. In 

contrast, participants in the contemplation and action stage reported equivalent levels of 

autonomous motivation and PA intentions relative to those in the preparation stage. 

These results too consistent with Hypothesis 1. Notably, these results differed from the 

results from Model 1 wherein relative to the preparation stage, all other stages of change 

demonstrated significant indirect effects on PA intentions through autonomous 

motivation (see Table 20). 

Action as reference group. Results from Model 2 indicated that after controlling for 

self-efficacy and commitment, only maintenance stage (β=.05, 95% CI=.02 to .08; see 

Table 16) had a statistically significant indirect, positive effect on PA intentions through 
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autonomous motivation, relative to the action stage. A closer look at the coefficients 

indicated that after controlling for self-efficacy and commitment, participants in the 

maintenance stage reported higher autonomous motivation than those in the action stage 

which in turn, led to greater intentions to engage in PA. In contrast, participants in the 

contemplation and preparation stage reported equivalent levels of autonomous motivation 

and PA intentions relative to those in the action stage. These results too consistent with 

Hypothesis 1. Notably, these results were in contrast to those reported for Model 1 

wherein, relative to the action stage, all other stages of change demonstrated a 

statistically significant indirect effect on PA intentions through autonomous motivation 

(see Table 20). 

Maintenance as reference group. Results from Model 2 indicated that even after 

controlling for self-efficacy and commitment, all three earlier stages of change (the 

contemplation stage, β= -.07, 95% CI= -.11 to -.02; preparation stage, β=-.09, 95% CI= -

.15 to -.04; action stage, β= -.06, 95% CI=-.11 to -.02; see Table 18) had a statistically 

significant indirect, negative effect on PA intentions through autonomous motivation 

relative to the maintenance stage. These results revealed that even after controlling for 

self-efficacy and commitment, those in the maintenance stage reported higher 

autonomous motivation than those in the contemplation, preparation and action stages 

and higher autonomous motivation in turn, led to greater intentions to engage in regular 

PA. These results too consistent with Hypothesis 1. Notably, these results replicated 

those reported for Model 2.  

Test of RQ2.  What is the nature of the relationship between controlled motivation 

and PA intention after controlling for self-efficacy and commitment? Results from Model 



 
 

54 
 

2 indicated that after controlling for commitment and self-efficacy, controlled motivation 

had a statistically significant direct, negative effect on PA intentions (p<.05) and this 

relationship remained stable as the stage of change reference groups were swapped (see 

Tables 11, 13, 15 and 17). These results were in contrast to those reported in Model 1 

wherein, controlled motivation was unrelated to PA intentions (p>.05) consistently across 

all comparisons (see Table 19). 

Test of RQ3. Is the relationship between stage of change and PA intention mediated 

by controlled motivation after controlling for self-efficacy and commitment? Results from 

Model 2 indicated that after controlling for self-efficacy and commitment, the indirect 

effects of stage of change on PA intentions through controlled motivation reached 

statistical significance when some stages of change were the reference group (see Tables 

12, 14, 16 and 18). These results were in contrast to those reported for Model 1 wherein 

the indirect effects of stage of change on PA intentions through controlled motivation did 

not reach statistical significance (see Table 20).  

Contemplation as reference group. Results from Model 2 indicated that after 

controlling for self-efficacy and commitment, the maintenance stage (β=.04, 95% CI=.01 

to .08; see Table 12) had a statistically significant indirect, positive effect on PA 

intentions through controlled motivation, relative to the contemplation stage. The 

coefficients revealed that after controlling for self-efficacy and commitment, participants 

in the maintenance stage reported higher controlled motivation relative to those in the 

contemplation stage and the higher controlled motivation in turn, led to greater intentions 

to engage in regular PA.  
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Preparation as reference group. Result from Model 2 indicated that after controlling 

for self-efficacy and commitment, the maintenance stage (β=.04, 95% CI=.01 to .08; see 

Table 14) had a statistically significant indirect, positive effect on PA intentions through 

controlled motivation, relative to the preparation stage. The coefficients revealed that 

after controlling for self-efficacy and commitment, participants in the maintenance stage 

reported higher controlled motivation relative to those in the preparation stage and the 

higher controlled motivation in turn, led to greater intentions to engage in regular PA.  

Action as reference group. Results from Model 2 indicated that after controlling for 

self-efficacy and commitment, the maintenance stage (β=.04, 95% CI=.03 to .18; see 

Table 16) had a statistically significant indirect, positive effect on PA intentions through 

controlled motivation, relative to the action stage. The coefficients revealed that after 

controlling for self-efficacy and commitment, participants in the maintenance stage 

reported higher controlled motivation relative to those in the action stage and higher 

controlled motivation in turn, led to greater intentions to engage in regular PA.  

Maintenance as reference group. Results from Model 2 indicated that after 

controlling for self-efficacy and commitment, all three earlier stages of change 

(contemplation, β=-.07, 95% CI=-.11 to -.02; preparation stage, β=-.06, 95% CI=-.12 to -

.01; action stage, β=-.06, 95% CI=-.11 to -.01) had a statistically significant indirect, 

negative effect on PA intentions through controlled motivation, relative to the 

maintenance stage. A closer look at Model 2 coefficients suggested that after controlling 

for self-efficacy and commitment, participants in the contemplation, preparation and 

action stage had significantly lower levels of controlled motivation compared to those in 
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the maintenance stage and the lower levels of controlled motivation in turn, led to lower 

levels of intention.  

Ancillary analyses 

Replication of study findings. Results from ancillary analyses pertaining to 

autonomous motivation indicated that results replicated across both Model 1 and Model 

2. Ancillary analyses results related to direct effects indicated that stage of change and 

autonomous motivation were positively and significantly associated (Model 1, β=.18, 

95% CI=.09 to .33; Model 2, β=.09, 95% CI=.07 to .20; see Table 21) just as were 

autonomous motivation and PA intentions (Model 1, β=.54., 95% CI= .43 to .61; Model 

2, β=.35, 95% CI= .25 to .44). These results were consistent with the results from 

analyses pertaining to the primary and secondary objectives. Furthermore, ancillary 

analyses results from Model 1 and Model 2 indicated that stage of change had a 

statistically significant and positive indirect effect on PA intentions through autonomous 

motivation, even after controlling for self-efficacy and commitment (Model 1, β=.05, 

95% CI=.05 to .14; Model 2; β=.03, 95% CI=.02 to .07; see Table 22). A closer 

inspection of the coefficients indicated that those in later stages of change reported higher 

autonomous motivation than those in earlier stages of change and the higher autonomous 

motivation translated into greater intentions to engage in regular PA. These results too 

were consistent with those reported from analyses pertaining to the primary and 

secondary objectives.  

In contrast, results from ancillary analyses that involved controlled motivation 

indicated that results were inconsistent across Model 1 and Model 2. Stage of change was 

significantly but negatively associated with controlled motivation, meaning that 
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participants in later stages of change reported lower controlled motivation than those in 

earlier stages of change (Model 1, β=-.07, 95% CI=-.13 to -.05; see Table 21). However, 

after controlling for self-efficacy and commitment, this relationship did not reach 

significance (Model 2, β=-.04, 95% CI=-.25 to 20). These results were inconsistent with 

those reported from the analyses pertaining to the primary and secondary objectives. 

Furthermore, ancillary analyses results indicated that while controlled motivation was 

unrelated to PA intentions (Model1, β=-.07, 95% CI=-15 to .01), the relationship reached 

significance in Model 2, after controlling for self-efficacy and commitment (Model 2, β=-

.16, 95% CI=-.25 to -.07). These trends were consistent with the trends witnessed in the 

results from analyses pertaining to the primary and secondary objectives. Finally, 

ancillary analyses results indicated that stage of change failed to have a statistically 

significant indirect effect on PA intentions through controlled motivation (p>.05). This 

too was in contrast to the results from analyses pertaining to the primary and secondary 

objectives.  

Non-Linear Relationships Involving Controlled Motivation. Results from ancillary 

analyses suggested that the direct effect of the curvilinear effect of stage of change on 

controlled motivation was statistically significant and negative across both models 

(Model 1, β = -.05, t=-6.06, p<.001; Model 2, β = -.04, t=-5.75, p<.001; see Table 23). A 

closer look at the coefficients suggested that among those in early and late stages of 

change, the relationship between stage of change and controlled motivation was positive 

but for those in middle stages of change, the relationship became negative. With regards 

to the indirect effect of the squared stage of change term on PA intentions through 

controlled motivation, ancillary analyses indicated that the indirect effect of stage of 
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change on PA intentions through controlled motivation controlling for the curvilinearity 

between stage of change and controlled motivation did not reach significance for both 

Model 1 and Model 2 (p>.05; see Table 24).  

Discussion  

The primary objectives of the present study were to test whether autonomous 

motivation mediated the relationship between stage of change and PA intention as well as 

examine (a) whether the level of controlled motivation differed across the stage of change 

(b) the direction of the relationship between controlled motivation and PA intentions and, 

(c) ) whether controlled motivation mediated the relationship between stage of change 

and PA intentions. The secondary objectives of the current were to test whether the 

relationships would hold after controlling for self-efficacy and commitment, two 

established predictors of intentions. 

Across analyses with and without different covariates (i.e., self-efficacy, 

commitment), a clear picture emerged with respect to autonomous motivation; stages of 

change was positively associated with autonomous motivation, autonomous motivation 

was positively associated with PA intentions and importantly, autonomous motivation 

partially mediated the relationship between stage of change dummy variables and PA 

intentions. That is, compared to earlier stages of change, later stages of change were 

associated with higher PA intentions and this was mediated, at least in part, by higher 

autonomous motivation. This finding is important because it suggests that one reason 

individuals in the later stages of change report stronger PA intentions than those in the 

earlier stages of change may be because they experience greater autonomous motivation. 

This is consistent with prior work that has found individuals in later stages of change to 
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demonstrate greater autonomous motivation (Daley & Duda, 2006; Landry & Solmon, 

2004; Mullan and Markland, 1992; Thoegersen-Ntoumanis, 2006) and stronger intentions 

to engage in PA than those in earlier stages of change (Kosma, Ellis, Cardinal, Bauer & 

McCubbin, 2007; Ntoumanis, Standage & Spray, 2010). Results of the present study 

complements this body of work by providing the first statistical test of mediation.  

In contrast to the relatively robust relationships documented between stages of 

change, autonomous motivation, and intentions, results from analyses testing the 

relationships between controlled motivation, stages of change and PA intentions were 

inconsistent, and sometimes conflicting. Therefore, firm conclusions pertaining to 

controlled motivation cannot be drawn from the current results. That the relationships 

between stage of change, controlled motivation and PA intentions were inconclusive is 

consistent with the vast majority of existing literature that has also been unable to 

establish stable relationships between these variables (Daley & Duda, 2006; Landry & 

Solmon, 2004; Mullan and Markland, 1992; Thoegersen-Ntoumanis, 2006; Rose et al., 

2005; Teixiera et al., 2012; Standage et al. 2012; Willem, De Rycke & Theebom, 2017).  

One reason for the inconsistent findings reported here and elsewhere regarding the 

relationship between stage of change, controlled motivation and PA intentions, may be 

the failure of researchers to test for a curvilinear relationship between stage of change and 

controlled motivation. Unlike other constructs examined in this research that consistently 

increased across the stages of change (i.e., intentions, commitment, self-efficacy, 

vigorous and moderate PA), controlled motivation did not. That the relationship between 

stage of change and controlled motivation in the current study may be best modeled 

curvilinearly might explain why prior work has not been successful in establishing a 
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stable relationship between the two constructs (Daley & Duda, 2006; Landry & Solmon, 

2004; Mullan and Markland, 1992; Thoegersen-Ntoumanis, 2006). Given that this is the 

first study to test and find evidence of a curvilinear relationship between stage of change 

and controlled motivation, until these results can be replicated by future research, caution 

must be exercised when drawing inferences from the existing results.   

Another explanation for the lack of significant relationship between intentions and 

controlled motivation may be because while some behaviors have a greater tendency to 

engender autonomous reasons for engaging in them, others may have a greater propensity 

to be determined by controlled reasons (Hagger et al., 2014). For instance, Hagger and 

colleagues (2014) conducted a longitudinal study among college students (N=140) 

wherein measures of autonomous and controlled motivation and behavioral intentions for 

20 health-related behaviors were completed at Time 1. The corresponding behaviors were 

assessed 4-weeks later at Time 2. Results demonstrated that controlled motivation at 

Time 1 positively and significantly predicted condom use and handwashing after using 

the restroom intentions and behaviors at Time 2, but autonomous motivation did not. In 

contrast, while autonomous motivation at Time 1 positively and significantly predicted 

exercise, supplement and fiber in-take intentions and behaviors at Time 2, controlled 

motivation did not. These findings imply that for behaviors that are typically 

accompanied with strong external reasons (e.g., strong social component such as a sense 

of obligation, important, immediacy and severity of consequences, pressure or shame) 

such as condom use and handwashing, controlled motivation is a positive predictor of 

intentions and behavior. On the other hand, for behaviors driven by strong internal 

drivers (e.g.,  strong internal components such as positive beliefs about consequences of 
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engaging in PA, how much one values PA, outcomes associated with it or how much they 

enjoy or like PA) such as exercise, and diet, autonomous motivation is a strong and 

positive predictor of intentions and behavior. Therefore, another reason why controlled 

motivation and PA intentions were largely unrelated, may be because PA is a behavior 

not driven by external prompts.  

Theoretical contributions. That stage of change had an influence on PA intentions 

through autonomous motivation, over and above previously established predictors of PA 

intentions such as self-efficacy, commitment and prior PA behavior, extends existing 

literature by demonstrating that stage of change plays a statistically and conceptually 

distinct role from self-efficacy and goal commitment in predicting PA intentions. 

Controlling for these variables was especially important because the stage of change 

construct as traditionally measured captures a certain degree of self-efficacy-the degree 

of confidence in one’s ability to engage in PA- (e.g., “I think I need to consider 

exercising 5-days a week…”) as well as commitment- one’s conscious decisions 

including specific strategies to engage in behavior- (e.g., “I am taking action to exercise 

5-days a week”). This finding is significant because this is the first study that covariates 

out the confounding influences of self-efficacy and commitment in testing the 

relationship between stage of change and PA intentions. That the influence of stage of 

change on PA intentions was sustained after controlling for self-efficacy and commitment 

and across different types of stage of change measures, suggested that the influence of 

stage of change on PA intentions is not only unique but robust. 

Finding that autonomous motivation mediated the relationship between stage of 

change and PA intentions extends the TTM literature by identifying one mechanism that 
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accounts, at least in part, for the relationship between stages of change and PA intentions. 

This finding is significant because TTM has thus far been descriptive such that it has 

focused predominantly on describing how characteristics of individuals (i.e., self-

efficacy, processes of change, decisional balance etc.) differ at each stage of change. This 

is the first study that attempted to explain why being in certain stages of change over 

others translates into different forms of motivations, cognitions and eventually behaviors.  

That autonomous and controlled motivation have a unique and opposing relationships 

with stage of change and PA intentions contributes to a growing body of SDT literature 

that demonstrates dual, opposing influences of autonomous and controlled motivation. 

The current findings providing further evidence as to why autonomous and controlled 

motivation should be conceptualized and operationalized as independent constructs 

capturing two qualitatively different types of motivation and resulting in different 

outcomes.  

Finally, finding that stage of change can significantly predict autonomous and 

controlled motivation, extends the SDT literature by identifying a novel intra-individual 

predictor of autonomous and controlled motivation. This is an important finding because 

SDT literature in the context of PA, has primarily focused on developing PA 

environments that are supportive of psychological needs (i.e., competence, autonomy and 

relatedness) because the degree to which one’s psychological needs are satisfied is 

expected to have a direct influence on the degree of autonomous or controlled motivation 

on experiences (Deci & Ryan, 2008). Given the influence of needs-supportive on 

motivation through psychological needs satisfaction, substantive literature has focused on 

creating need-supportive environments to influence motivation (Gillison et al., 2019; Su 
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& Reeve, 2011). However, the current study offers evidence for another predictor of 

motivation- stage of change- that had not previously identified.  

Practical contributions. One practical implication of the study is related to the 

finding that stage of change was consistently related to PA intentions both directly and 

indirectly through autonomous motivation. Based on this evidence, physicians and other 

healthcare providers could work to increase autonomous motivation, because doing so 

should help increase PA intentions. In this regards, existing literature has identified a 

number of strategies for increasing autonomous motivation such as offering a clear 

rationale, discussing internal conflicts, providing a menu of options or reframing PA-

related goals (Deci, Eghrari, Patrick, & Leone, 1994; Dodge & Joshi, In Review; Silva et 

al., 2008; Rollnick, 1995). So for instance, a physician who knows her patient falls into 

the contemplation stage might expect them to exhibit low autonomous motivation for PA 

and low intentions to engage in PA. Knowing this, she could tailor her strategies or 

discussions with the patient in a way that might foster autonomous motivation, and 

thereby PA intentions. Using the stage of change measure as a tool that efficiently 

captures several predictors of PA intention simultaneously is highly relevant for 

physicians, as it could minimize burden and enable them to optimize their one-on-one 

time with patients (Herndon & Pollick, 2002; Weigl, Müller, Zupanc & Angerer, 2009). 

This is also relevant for patients, especially those who are overweight or obese, and who, 

as prior work suggests (Potter, Vu & Croughan-Minihane, 2001), want more one-on-one 

help with weight management than they get from their primary care physicians including 

setting realistic weight and exercise goals, exercise recommendations and dietary advice.  
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Future Directions. The current study highlights several directions for future 

research. One area for future research is to test the relationships identified herein in the 

context of PA behavior via a longitudinal design study. One possibility for future 

research may be to test whether stage of change at a given point in time measured at 

Time 1 is predictive of autonomous motivations at Time 2 which in turn is predictive of 

PA behavior at Time 3 controlling for prior autonomous motivation and PA. This would 

offer a further validation the findings of the current study. Another possibility would be 

to test whether over time, a change in stage of change measured at Time 1 results in a 

change in motivations at Time 2, which in turn results in a change in PA behavior at 

Time 3. Future research that can test the influence of stage of change on motivations and 

PA intentions in this manner, has the potential to offer preliminary evidence towards 

developing PA interventions or programs for applied settings.  

The visual analogue stage of change scale developed by Beiner  and Adams (1991) 

simultaneously captures two aspects of readiness to change; one cognitive (i.e., 

willingness to engage in PA) and one behavioral (i.e., actions one is taking or has taken). 

Although the current study developed a more cognitive-focused readiness to change 

measure, future research should continue to explore approaches that distinguish between 

cognitive and behavioral facets captured by the stage of change measure. This is 

important because it would allow us to test and identify whether one facet of stage of 

change is a stronger predictor of intentions or behaviors than the other. Therefore, as it 

stands, it is unclear whether the cognitive aspect or behavioral aspect or both together are 

strong drivers of motivations and intentions. Future research that can isolate and test the 
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unique influences of these two aspects of readiness to change may help us better 

understand the construct of stage of change.  

Strengths and Limitations. There are several notable strengths of the study. The 

hypothesis and research questions were grounded in psychological theory. Additionally, 

the measures used in the current study had long psychometric histories and have been 

used extensively in prior research. Furthermore, results from a preliminary study were 

used to refine the stage of change measure utilized in the dissertation study. Moreover, 

efforts were taken to ensure high quality of data by including the use of a two-tiered 

screening process (i.e., restrictions were placed on MTurk to allow only target population 

to view the study description and a pre-survey screening survey was employed to further 

filter out ineligible individuals) and attention-check measures within the online survey. 

Furthermore, by running analyses controlling for two established predictors of PA 

intentions (i.e., self-efficacy and commitment) as well as past PA behavior allowed us to 

test and confirm that stage of change has a unique influence on PA intentions and 

autonomous motivation that cannot be accounted for by previously established predictors 

of these constructs. Likewise, ancillary analyses helped improve confidence in the 

findings that while autonomous motivation is a significant mediator of the relationship 

between stage of change and PA intentions, there is no reliable or consistent relationship 

between stage of change and controlled motivation or between controlled motivation and 

PA intentions. Finally, while majority of prior work testing facets of SDT in the context 

of PA has been based primarily on female populations (Daley & Duda, 2006; Landry and 

Solmon, 2004; Mullan and Markland, 1997; Thøgersen-Ntoumani & Ntoumanis, 2006), 
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the current study was conducted in a sample that comprised largely of male college 

students.   

Although the study has several notable strengths, limitations of the study need to be 

considered. One limitation of the cross-sectional design is that one cannot draw 

conclusions about causal relationships or temporal ordering among the study variables. 

Although findings have been interpreted in a manner that is consistent with extant 

theorizing (Leasure et al., 2015; Musselman & Rutledge, 2010), it is important to 

acknowledge that a stronger test would have included at least an additional time point. 

Another limitation is that the sample was US college students recruited from MTurk. 

Therefore, generalizing these findings to other populations who differ in sex, age, 

education and other related factors should be done with caution. With that being said, 

prior work has shown similar levels of engagement in PA (vigorous and moderate) as 

well as similar distribution across the stages of change among other samples of young 

adults in the US (Daley & Duda, 2006; Landry and Solmon, 2004; Rose et al., 2005; 

Schumman et al., 2002).  

Conclusion 

Findings demonstrated that stage of change had a unique influence on PA intentions 

that cannot be accounted for by previously established predictors of PA intentions (i.e., 

self-efficacy, commitment, past PA behavior) and therefore establish stage of change as a 

robust predictor of PA intentions. Findings also suggest autonomous motivation as 

mechanism by which one’s readiness to engage in PA may translate into PA intentions. 

In contrast to the robust relationships between autonomous motivation, stage of change 

and PA intentions, the relationships between controlled motivation, stage of change and 
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PA intentions were inconsistent across analyses, and therefore need to be interpreted with 

caution. Ancillary analyses too helped improve confidence in our findings that while 

autonomous motivation is a significant mediator of the relationship between stage of 

change and PA intentions, there is no reliable or consistent relationship between stage of 

change and controlled motivation or between controlled motivation and PA intentions. 

One practical implication of the current findings is that physicians in a clinical setting can 

utilize the visual analog stage of change scale as a rapid tool to efficiently capture the 

patient’s stage of change, motivation and PA intentions and thereby develop tailored 

messaging for their patients. 
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Appendix A: Tables 

 

 

Table 1 

 

Demographics of the Preliminary Study  

 

 

 

 

 

 

  

 N % 

Total 185  

Gender   

Female 110 60.4 

Male 72 39.6 

Race   

White 102 55.4 

Asian 27 14.7 

Other/Multiple Selected 27 14.7 

Black 19 10.3 

Hispanic 9 4.9 

Member of GWU club sport   

Yes 26 14.2 

No 157 85.8 

Semester of Data Collection   

Spring 2019 116 62.7 

Fall 2018 69 37.3 



 
 

 
 

Table 2 

Means, Standard Deviations and Correlations Among Constructs in the Preliminary Study  

 

Note. Marcus= Marcus and Simkin scale; Visual analog= Visual Analogue scale *p<.05, **p<.01.  

 1 2 3 4 5 6 7 8 9 

1.Vigorous PA -         

2.Moderate PA .37** -        

3.Age .05 -.00 -       

4.School Year -.01 -.02 .81** -      

5. Gender .06 .11 -.20** -.11 -     

6. Black .11 .14 .13 .08 .01 -    

7. Asian -.01 -.10 -.04 -.07 -.07 -.14 -   

8. Hispanic -.06 -.02 -.09 -.08 .08 .08 -.09 -  

9. White .01 .03 -.04 .03 .02 .02 -.48** -.25** - 

N 173 167 182 183 184 184 184 184 184 

M 2.53 2.37 19.51 2.01 .62 .10 .15 .05 .55 

SD 2.23 1.94 1.3 1.02 .51 .31 .35 .22 .50 
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Table 3 

 

Distribution of Individuals Across Each Stage of Change as Measured by the Marcus and Simkin Scale and the Visual Analogue scale 

in the Preliminary Study 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Note. Missing refers to those who skipped the question 

  

 Marcus and 

Simkin Scale 

 Visual Analogue Scale 

 N %  N % 

Pre-contemplation 5 2.7  14 12.2 

Contemplation 21 11.5  33 28.7 

Preparation 38 20.8  20 17.4 

Action 22 12  15 13.0 

Maintenance 72 39.3  33 28.7 

Multiple Selected 25 13.7  - - 

Total 183   115  

Missing 2 7.4  14  
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Table 4 

Vigorous and Moderate PA as a Function of Marcus and Simkin scales and Visual Analogue scale  

 

 

 

 

 

 

 

 

 

 

 

 

 

Note. Pre-con= Pre-Contemplation; Cont= Contemplation; Prep= Preparation; Main= Maintenance 

 

 Marcus and Simkin Scale  

 Vigorous PA   Moderate PA  

 N M(SD) df F Sig  N M(SD) df F Sig  

Pre-con 4 00 4 26.01 <.001  4 .75 (1.5) 4 4.51 .002  

Cont 21 .29(.64)     20 1.05(1.28)     

Prep 37 1.68(1.42)     37 2.89(2.40)     

Action 19 2.63(1.57)     18 1.94(1.26)     

Main 70 3.97(2.08)     66 2.56(1.75)     

 Visual Analogue Scale 

Pre-con 13 .46(1.39)  4 12.40 <.001  14 1.79(2.67) 4 .55 NS  

Cont 30 1.13(.97)     29 2.41(2.04)     

Prep 19 3.00(2.11)     18 2.56(1.79)     

Action 15 3.73(3.24)     15 2.80(2.01)     

Main 31 3.89(1.70)     29 2.88(1.66)     



 
 

 
 

Table 5  

 

Demographics of the Dissertation Study 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 N % 

Total Screened 917  

Ineligible 387 42.2 

Eligible  530 57.8 

Attention Check   

Failed 76 14.3 

Passed 454 85.7 

Excluded   

Others (race) 2 0.4 

Pre-Contemplation (stage) 8 1.8 

Final n included in data analysis 444  

   

Race   

White 237 52.2 

Black 107 23.3 

Hispanic 49 10.8 

Asian 39 8.6 

Native American 23 5.1 

Other 2 0.2 

Gender   

Male 315 71.6 

Female 125 28.4 

BMI   

Underweight  126 28.4 

Normal weight  202 45.5 

Overweight  92 20.7 

Obese  20 4.5 

Stage of Change   

Contemplation 45 10.2 

Preparation 199 44.9 

Action 145 32.7 

Maintenance 54 12.2 



 
 

 
 

Table 6 

 

Means, Standard Deviations and Correlations in the Dissertation Study 

 

Note. Commit= Commitment; Self Eff= Self-efficacy; Con Mot=Controlled Motivation; Aut Mot= Autonomous Motivation; 

Hisp=Hispanic; NatAm=Native American; VigPA= Vigorous PA; ModPA= Moderate PA 

*p<.05, **p<.01. 

 1 2 3 4 5 6 7 8 9 10 11 12 13 14 

1. BMI -              

2. Intention -.05 -             

3. Commit -.07 .58** -            

4. Self Eff -.12* .23** .42** -           

5. Con Mot -.14** .02 .33** .41** -          

6. Aut Mot -.04 .57** .54** .35** .14** -         

7. Black -.01 .13** .25** .18** .24** .22** -        

8. Asian -.11* -.07 -.03 .01 .06 -.03 -.17** -       

9. Hisp .07 .04 .09 .10* .05 .07 -.20** -.11* -      

10. NatAm .07 -.02 -.02 -.04 -.01 -.05 -.10* -,07 -.08 -     

11. Female .01 .01 -.06 -.09 .12** -.09 -.13** -.08 .10* -.05 -    

12. Age -.08 .07 .06 .11* .08 .09 .19** -.08 .01 .04 -.15** -   

13. VigPA -.03 .26** .28** .17** .10* .20** .07 -.12* .03 -.06 -.05 .08 -  

14. ModPA .08 .24** .09* .01 .01 .10* .02 -.12* .01 -.01 .01 .03 .34** - 

n 440 444 443 443 444 444 440 439 439 439 440 439 443 442 

M 21.80 5.55 5.21 3.26 3.27 3.66 .24 .08 .11 .05 .28 22.01 3.39 3.64 

SD .82 .97 .95 .91 .86 .63 .43 .28 .32 .22 .45 2.77 1.74 1.80 
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Table 7 

Factor Analysis of Intentions, Self-Efficacy and Commitment Scales 

 

Note. FL= Factor Loading 

 

 

Items Factor 1 

Loading 

α Cumulative 

% of Variance 

Intentions  .79 70.60 

How motivated are you to engage in exercise regularly over the next 30 days? .86   

I strongly intend to do everything I can to engage in exercise regularly over the next 30-days. .78   

How committed are you to engaging in exercise regularly over the next 30-days? .86   

    

Self-Efficacy  .82 57.88 

I am tired .79   

I am in a bad mood .75   

I feel I don’t have the time .78   

I am on vacation .72   

It is raining or snowing .77   

    

Commitment  .70 51.69 

How important do you think is it to your general well-being not to miss your exercise session? .68   

Does it upset you if, for one reason or another, if you are unable to exercise? .66   

If you miss one/several exercise session(s), do you try to make them up by putting in more time 

later? 

.75   

Do you have a set routine for your exercise sessions? (e.g., same time of day, location etc.) .78   
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Table 8 

Factor Analysis of BREQ Scale 

 

Note. FL= Factor Loading 

 

Items FL α Cumulative 

% of Variance 

 Factor 1 Factor 2   

Controlled Motivation   .83 65.90 

I exercise because other people say I should .83 .12   

I exercise because my friends/family/partner say I should .82 .17   

I exercise because others will not be pleased if I don’t .80 .23   

I feel under pressure from my friends/family to exercise .76 .27   

I feel guilty when I don’t exercise .20 .81   

I feel ashamed when I miss an exercise session .28 .73   

I feel like a failure when I haven’t exercised in a while .17 .76   

     

Autonomous Motivation    .80 52.32 

I value the benefits of exercise .75 -.03   

It’s important to me to exercise regularly .66 .31   

I get pleasure and satisfaction from exercising regularly  .62 .21   

I think it is important to make the effort to exercise regularly .74 .12   

I enjoy my exercise sessions .54 .38   

I exercise because it’s fun .39 .56   

I find exercise a pleasurable activity .35 .57   

I get restless if I don’t exercise regularly -.14 .80   
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Table 9 

Means and Standard Deviations of Intention, Commitment, Self-efficacy, Controlled and Autonomous Motivation, Vigorous and 

Moderate PA by Stage of Change  

Stages  

N 

Intention 

M(SD) 

Commitment 

M(SD) 

Self-Efficacy 

M(SD) 

Con Mot 

M(SD) 

Aut Mot 

M(SD) 

Vig PA 

M(SD) 

Mod PA 

M(SD) 

Cont 45 4.67 (.13) 4.39 (.23) 2.73 (.13) 2.98 (.12)  3.24 (.09) 2.60 (1.97) a 3.02 (1.70) a,c 

Prep 199 5.37 (.06) 5.01 (.06) 3.14 (.11)  3.30 (.05) 3.55 (.04) 3.26 (.12) a,b 3.55 (1.77) a,b 

Act 146 5.76 (.07) 5.55 (.07) a 3.54 (.06) a 3.53 (.08) 3.80 (.05) 3.57 (1.58) b,c 3.68 (1.65) a,c 

Main 54 6.43 (.12) 5.78 (.11) a 3.46 (.12) a 2.68 (.11)  4.10 (.08) 4.06 (1.99) c 4.43 (2.16) b,c 

Df bet  3 3 3 3 3 3 3 

Df with  424 424 424 424 424 424 424 

F  38.91 34.59 11.85 17.38 21.92 6.86 5.55 

Sig  <.001 <.001 <.001 <.001 <.05 <.001 .001 

 

 Note. Cont= Contemplation stage; Prep= Preparation stage; Act= Action stage; Main= Maintenance stage. Coloumn means that share 

a superscript are significantly equivalent at significance level of 0.05 

 



 
 

 
 

Table 10 

Model Fit Statistics for Mode1 1 and Model 2 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Note. Model 1 consisted of one predictor variable (i.e., stage of change) reflected by four dummy 

variables, two mediator variables (i.e., controlled and autonomous motivation) and one outcome 

variable (i.e., PA intentions), and covariates (dichotomous race variables except White which is 

the reference group, vigorous PA and moderate PA); Model 2 consisted of one predictor variable 

Model fit statistics  Model 1  Model 2 

Loglikelihood   

     HO Value -1351.55 -1242.78 

     H1 Value -1348.31 -1255.49 

Chi-Square Test of Model Fit   

    Value    6.50 .59 

    df 1 1 

    p .01 .44 

RMSEA   

    Estimate .11 .00 

    90% CI [0.04, 0.20] [.00, .12] 

    Probability                                  

RMSEA<=.05 

.07 .65 

CFI/TLI   

    CFI 0.98 1.00 

    TLI 0.63 1.02 

Chi-Square Test of Model Fit for 

the Baseline Model 

  

    Value 480.28 691.91 

    df 30 36 

    p .00 .00 

SRMR 0.01 .002 
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(i.e., stage of change) reflected by four dummy variables, two mediator variables (i.e., controlled 

and autonomous motivation) and one outcome variable (i.e., PA intentions), and covariates 

(commitment, self-efficacy and dichotomous race variables except White which is the reference 

group, vigorous PA and moderate PA) 
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Table 11 

 

Direct Effects for Model 1 and Model 2 with Contemplation Stage as the Reference group 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Model 1  Model 2 

 Est SE p CI  Est SE p CI 

DV: Aut Mot     DV: Aut Mot     

      Prep .27 .09 .004 [.08, .42]       Prep .10 .09 .23 [-.08, .25] 

      Action .46 .08 <.001 [.26, .59]       Action .17 .09 .02 [.01, .34] 

      Main .49 .07 <.001 [.32, .60]       Main .27 .07 <.001 [.12, .40] 

      Black .20 .04 <.001 [.12, .29]       Black .10 .04 .01 [.03, .18] 

      Asian -.01 .04 .84 [-.07, .08]       Asian .00 .04 .99 [-.07, .07] 

      Hispanic .10 .05 .02 [.02, .19]       Hispanic .04 .04 .36 [-.04, .12] 

      NatAm .02 .04 .56 [-.05, .10]       NatAm .00 .04 .99 [-.07, .08] 

      Vig PA .13 .05 .01 [.03, .22]       Vig PA .04 .05 .45 [-.06, .13] 

      Mod PA -.02 .05 .78 [0.11, .08]       Mod PA .01 .05 .79 [-.08, .10] 

           Commit .36 .06 <.001 [.25, .47] 

           SelfEff .13 .05 .01 [.03, .23] 

DV: Cont Mot     DV: Cont Mot     

      Prep .18 .07 .01 [.08, .42]       Prep .04 .07 .56 [-.09, .17] 

      Action .30 .07 <.001 [.16, .43]       Action .04 .07 .56 [-.10, .18] 

      Main -.15 .07 .03 [-.28, -.01]       Main -.32 .07 <.001 [-.46, -.19] 

      Black .24 .05 <.001 [.14, .33]       Black .14 .05 .002 [.05, .23] 

      Asian .09 .04 .02 [.01, .16]       Asian .07 .03 .02 [.01, .14] 

      Hispanic .11 .04 .01 [.03, .20]       Hispanic .05 .04 .23 [-.03, .12] 

      NatAm .03 .04 .53 [-.06, .12]       NatAm .01 .04 .77 [-.06, .08] 

      Vig PA .09 .06 .11 [-.02, .19]       Vig PA .001 .05 .99 [-.10, .11] 

      Mod PA .01 .06 .80 [-.10, .12]       Mod PA .05 .05 .38 [-.06, .15] 

           Commit .24 .06 <.001 [.11, .35] 

           SelfEff .28 .06 <.001 [.17, .40] 

DV: Intention     DV: Intention     

       Aut Mot .42 .05 <.001 [.33, .51]       Aut Mot .31 .05 <.001 [.21, .40] 

      Con Mot -.04 .04 .39 [-.12, .05]       Con Mot -.12 .05 .02 [-.21, -.02] 

      Prep .23 .08 .004 [.08, .39]       Prep .16 .08 .04 [.01, .32] 

      Action .34 .08 <.001 [.18, .51]       Action .21 .09 .01 [.04, .38] 

      Main .38 .07 <.001 [.25, .52]       Main .25 .07 <.001 [.12, .39] 

      Black .001 .04 .99 [-.08, .08]       Black -.03 .04 .42 [-.10, .04] 

      Asian -.04 .04 .33 [-.11, .03]       Asian -.03 .04 .36 [-.10, .03] 

      Hispanic -.01 .04 .84 [-.08, .06]          Hispanic -.03 .04 .40 [-.10, .04] 

      NatAm .02 .03 .51 [-.04, .09]         NatAm .01 .03 .85 [-.05, .07] 

      Vig PA .09 .04 .04 [.001, .16]       Vig PA .04 .04 .36 [-.05, .11] 

      Mod PA .12 .04 .01 [.03, .20]        Mod PA .13 .04 <.001 [.05, .21] 

           Commit .36 .05 <.001 [.26, .47] 

          SelfEff -.03 .05 .60 [-.13, .05] 
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Note. Est=estimate; SE = bootstrapped standard error; CI = lower level and upper level 

bootstrapped confidence intervals; Aut Mot= autonomous motivation; Cont Mot= controlled 

motivation; Cont=contemplation stage; Prep=preparation stage; Main=maintenance stage; 

NatAm= Native American; Vig PA= vigorous PA; Mod PA= moderate PA; Commit= 

commitment; SelfEff= self-efficacy 

 

 

 

 



 
 

 
 

Table 12 

 

Indirect Effects for Model 1 and Model 2 with Contemplation Stage as the Reference Group  

 

 

 

 

 

 

Note. Est=Estimate; SE = bootstrapped standard error; CI = lower level and upper level bootstrapped confidence  

intervals; Aut Mot= autonomous motivation; Con Mot= controlled motivation; Intent= PA intention

 Model 1 Model 2 

 Est SE p CI  Est SE p CI 

Preparation→Aut Mot→ Intent .11 .04 .004 [.03, .18]  .03 .03 .23 [-.05, .08] 

Action→ Aut Mot→ Intent .18 .04 <.001 [.11, .26]  .05 .03 .04 [.02, .10] 

Maintenance→ Aut Mot→Intent .20 .04 <.001 [.13, .27]  .08 .03 <.001 [.04, .13] 

Preparation→ Con Mot→ Intent -.01 .01 .44 [-.03, .01]  -.004 .01 .59 [-.02, .01] 

Action→ Con Mot→ Intent -.01 .01 .41 [-.04, .01]  -.01 .01 .59 [-.02, .01] 

Maintenance→ Con Mot→Intent .01 .01 .45 [-.01, .02]  .04 .02 .03 [.01, .08] 



 
 

 
 

Table 13 

 

Direct Effects for Model 1 and Model 2 with Preparation Stage as the Reference Group  

 

Note. Est=estimate; SE = bootstrapped standard error; CI = lower level and upper level 

bootstrapped confidence intervals; Aut Mot= autonomous motivation; Cont Mot= controlled 

 Model 1  Model 2 

 Est SE p CI  Est SE p CI 

DV: Aut Mot     DV: Aut Mot     

      Cont -.15 .05 .01 [-.25, -.04]        Cont -.05 .05 .34 [-.15, .05] 

      Action .20 .04 <.001 [.11, .29]       Action .08 .04 .09 [-.01, .16] 

      Main .31 .05 <.001 [.20, .41]       Main .20 .05 <.001 [.11, .30] 

      Black .20 .04 <.001 [.12, .29]       Black .10 .04 .01 [.03, .18] 

      Asian .01 .04 .84 [-.07, .07]       Asian .00 .04 .99 [-.07, .07] 

      Hispanic .10 .04 .02 [.02, .19]       Hispanic .04 .04 .35 [-.04, .12] 

      NatAm .02 .04 .55 [-.05, .10]       NatAm .00 .04 .99 [-.07, .08] 

      Vig PA .12 .05 .02 [.02, .22]       Vig PA .03 .05 .47 [-.06, .12] 

      Mod PA -.01 .05 .79 [-.11, .08]       Mod PA .01 .05 .76 [-.07, .10] 

           Commit .36 .06 <.001 [.25, .47] 

                  SelfEff .13 .05 .01 [.03, .23] 

DV: Cont Mot     DV: Cont Mot     

       Cont -.11 .04 .01 [-.19, -.02]        Cont -.01 .04 .86 [-.09, .07] 

      Action .13 .05 .01 [.04, .22]       Action .01 .04 .84 [-.08, .10] 

      Main -.26 .06 <.001 [-.37, -.15]       Main -.35 .06 <.001 [-.46, -.23] 

      Black .24 .05 <.001 [.15, .33]       Black .14 .05 .002 [.05, .23] 

      Asian .09 .04 .02 [.01, .16]       Asian .08 .03 .02 [.01, .14] 

      Hispanic .11 .04 .01 [.03, .20]       Hispanic .05 .04 .23 [-.03, .12] 

      NatAm .03 .04 .52 [-.06, .12]       NatAm .01 .04 .77 [-.06, .08] 

      Vig PA .08 .06 .13 [-.02, .19]       Vig PA .00 .05 .99 [-.10, .11] 

      Mod PA .02 .06 .78 [-.10, .12]       Mod PA .05 .05 .36 [-.05, .15] 

           Commit .24 .06 <.001 [.12, .35] 

           SelfEff .29 .06 <.001 [.17, .41] 

DV: Intention     DV: Intention     

       Aut Mot .42 .05 <.001 [.32, .50]       Aut Mot .31 .05 <.001 [.21, .40] 

      Con Mot -.04 .04 .38 [-.12, .03]       Con Mot -.11 .05 .02 [-.20, -.04] 

       Cont -.15 .05 .02 [-.25, -.05]        Cont -.11 .05 .02 [-.20, -.03] 

      Action .12 .04 .004 [.04, .20]       Action .06 .04 .15 [-.04, .13] 

      Main .24 .05 <.001 [.14, .33]       Main .15 .05 <.001 [.06, .23] 

      Black .01 .04 .90 [-.07, .08]       Black -.03 .04 .48 [-.10, .05] 

      Asian -.04 .04 .33 [-.11, .03]       Asian -.03 .04 .36 [-.10, .03] 

      Hispanic -.01 .04 .77 [-.08, .06]          Hispanic -.03 .04 .40 [-.10, .03] 

      NatAm .02 .03 .64 [-.04, .09]         NatAm .01 .03 .84 [-.05, .07] 

      Vig PA .08 .04 .06 [-.04, .15]         Vig PA .03 .04 .41 [-.05, .11] 

      Mod PA .12 .04 .01 [.03, .20]          Mod PA .13 .04 .001 [.05, .21] 

               Commit .36 .05 <.001 [.26, .46] 

              SelfEff -.03 .05 .50 [-.13, .06] 
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motivation; Cont=contemplation stage; Prep=preparation stage; Main=maintenance stage; 

NatAm= Native American; Vig PA= vigorous PA; Mod PA= moderate PA; Commit= 

commitment; SelfEff= self-efficacy 

 



 
 

 
 

Table 14 

 

Indirect Effects for Model 1 and Model 2 with Preparation Stage as the Reference Group  

 

 

 

 

 

 

Note. Est=Estimate; SE = bootstrapped standard error; CI = lower level and upper level bootstrapped confidence 

intervals; Aut Mot= autonomous motivation; Con Mot= controlled motivation; Intent= PA intention 

 Model 1  Model 2 

 Est SE p CI  Est SE p CI 

Contemplation→Aut Mot→ Intent -.06 .02 .01 [-.10, -.02]  -.02 .02 .34 [-.05, .02] 

Action→ Aut Mot→ Intent .09 .02 <.001 [.05, .13]  .02 .01 .10 [-.00, .05] 

Maintenance→ Aut Mot→Intent .13 .03 <.001 [.08, .19]  .06 .02 .001 [.03, .10] 

Contemplation→ Con Mot→ Intent .004 .01 .44 [-.01, .02]  .001 .01 .87 [-.01, .01] 

Action→ Con Mot→ Intent -.01 .01 .44 [-.02, .01]  -.001 .01 .85 [-.01, .01] 

Maintenance→ Con Mot→Intent .01 .01 .39 [-.01, .03]  .04 .02 .03 [.01, .08] 



 
 

 
 

Table 15 

 

Direct Effects for Model 1and Model 2 with Action Stage as the Reference Group  

 Model 1  Model 2 

 Est SE p CI  Est SE p CI 

DV: Aut Mot     DV: Aut Mot     

      Cont -.26 .06 <.001 [-.37, -.15]       Cont -.09 .06 .12 [-.20, .03] 

      Prep .20 .05 <.001 [-.29, -.10]       Prep .01 .05 .17 [-.16, .10] 

      Main .19 .06 <.001 [.07, .29]       Main .16 .05 <.001 [.06, .25] 

      Black .21 .05 <.001 [.12, .30]       Black .11 .04 .01 [.03, .19] 

      Asian .01 .04 .76 [-.06, .08]       Asian .003 .04 .94 [-.07, .08] 

      Hispanic .10 .04 .02 [.02, .19]       Hispanic .04 .04 .36 [-.04, .12] 

      NatAm .02 .04 .56 [-.05, .10]       NatAm -.001 .04 .99 [-.08, .08] 

      Vig PA .12 .05 .02 [.02, .22]       Vig PA .03 .05 .50 [-.06, .12] 

      Mod PA -.01 .05 .83 [-.11, .10]       Mod PA .02 .05 .74 [-07, .10] 

           Commit .37 .06 <.001 [.25, .47] 

                 SelfEff .13 .05 .01 [.03, .23] 

DV: Cont Mot     DV: Cont Mot     

      Cont -.18 .05 <.001 [-.27, -.09]       Cont -.01 .05 .89 [-.10, .08] 

      Prep -.13 .05 .01 [-.22, -.03]       Prep .004 .05 .93 [-.09, .09] 

      Main -.34 .06 <.001 [-.46, -.23]       Main -.35 .06 <.001 [-.46, -.23] 

      Black .25 .05 <.001 [.15, .34]       Black .14 .05 .002 [.05, .23] 

      Asian .09 .04 .01 [.01, .16]       Asian .08 .03 .02 [.01, .14] 

      Hispanic .11 .04 .01 [.03, .20]       Hispanic .05 .04 .23 [-.03, .12] 

      NatAm .03 .04 .52 [-.06, .12]       NatAm .01 .04 .78 [-.06, .08] 

      Vig PA .08 .06 .14 [-.03, .19]       Vig PA .00 .05 .99 [-.10, .11] 

      Mod PA .02 .06 .78 [-.09, .12]       Mod PA .05 .05 .36 [-.05, .15] 

           Commit .24 .06 <.001 [.12, .36] 

           SelfEff .29 .06 <.001 [.17, .41] 

DV: Intention     DV: Intention     

       Aut Mot .42 .05 <.001 [.33, .51]       Aut Mot .31 .05 <.001 [.21, .40] 

      Con Mot -.04 .04 .39 [-.12, .05]       Con Mot -.11 .05 .02 [-.20, -.03] 

      Cont -.23 .05 <.001 [-.33, -.14]       Cont -.15 .06 .01 [-.25, -.04] 

      Prep .13 .04 .004 [-.21, -.05]       Prep .07 .04 .13 [-.15, .02] 

      Main .16 .05 <.001 [.07, .25]       Main .11 .04 .01 [.03, .19] 

      Black .01 .04 .85 [-.07, .08]       Black -.03 .04 .49 [-.10, .05] 

      Asian -.04 .04 .33 [-.11, .03]       Asian -.03 .04 .35 [-.10, .03] 

      Hispanic -.01 .04 .83 [-.08, .06]         Hispanic -.03 .04 .41 [-.10, .04] 

      NatAm .02 .03 .51 [-.04, .09]         NatAm .01 .03 .84 [-.05, .07] 

      Vig PA .07 .04 .07 [-.01, .15]         Vig PA .03 .04 .44 [-.05, .11] 

      Mod PA .12 .04 .01 [.03, .20]         Mod PA .13 .04 .001 [.05, .21] 

            Commit .36 .05 <.001 [.26, .46] 

            SelfEff -.04 .05 .48 [-.14, .05] 
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Note. Est=estimate; SE = bootstrapped standard error; CI = lower level and upper level 

bootstrapped confidence intervals; Aut Mot= autonomous motivation; Cont Mot= controlled 

motivation; Cont=contemplation stage; Prep=preparation stage; Main=maintenance stage; 

NatAm= Native American; Vig PA= vigorous PA; Mod PA= moderate PA; Commit= 

commitment; SelfEff= self-efficacy 

 



 
 

 
 

Table 16 

 

Indirect Effects for Model 1 and Model 2 with Action Stage as the Reference Group 

 

 

 

 

 

 

 

Note. Est=Estimate; SE = bootstrapped standard error; CI = lower level and upper level bootstrapped confidence  

intervals; Aut Mot= autonomous motivation; Con Mot= controlled motivation; Intent= PA intention 

 

 Model 1  Model 2 

 Est SE p CI  Est SE p CI 

Contemplation→Aut Mot→ Intent -.11 .03 <.001 [-.16, -.06]  -.03 .02 .12 [-.06, .01] 

Preparation→ Aut Mot→ Intent -.08 .02 <.001 [-.13, -.04]  -.02 .02 .19 [-.05, .01] 

Maintenance→ Aut Mot→Intent .08 .03 .003 [.03, .13]  .05 .02 .01 [.02, .08] 

Contemplation→ Con Mot→ Intent .01 .01 .42 [-.01, .03]  .001 .01 .90 [-.01, .01] 

Preparation→ Con Mot→ Intent .01 .01 .46 [-.01, .02]  .00 .01 .94 [-.01, .01] 

Maintenance→ Con Mot→Intent .01 .02 .40 [-.02, .04]  .04 .02 .03 [.03, .18] 



 
 

 
 

Table 17 

 

Direct Effects for Model 1 and Model 2 with Maintenance Stage as the Reference Group   

 

 

 Model 1  Model 2 

 Est SE p CI  Est SE p CI 

DV: Aut Mot     DV: Aut Mot     

      Cont -.41 .07 <.001 [-.54, -.26]       Cont -.21 .07 .002 [-.34, -.07] 

      Prep -.44 .08 <.001 [-.59, -.29]       Prep -.27 .07 <.001 [-.42, -.13] 

      Action -.22 .07 .003 [-.27, -.8]       Action -.19 .07 .01 [-.32, -.06] 

      Black .21 .05 <.001 [.13, .30]       Black .11 .04 .01 [.03, .19] 

      Asian -.01 .04 .83 [-.07, .08]       Asian .001 .04 .99 [-.07, .07] 

      Hispanic .10 .05 .02 [.02, .19]           Hispanic .04 .04 .36 [-.04, .12] 

      NatAm .02 .04 .58 [-.05, .10]        NatAm -.002 .04 .96 [-.08, .07] 

      Vig PA .11 .05 .03 [.01, .21]       Vig PA .03 .05 .58 [-.07, .12] 

      Mod PA -.004 .05 .94 [-.10, .09]       Mod PA .02 .05 .66 [-.07, .11] 

             Commit .38 .06 <.001 [.26, .49] 

           SelfEff .12 .05 .02 [.02, .22] 

DV: Cont Mot     DV: Cont Mot     

      Cont .13 .07 .06 [-.01, .26]       Cont .30 .07 <.001 [.17, .44] 

      Prep .40 .09 <.001 [.22, .57]       Prep .53 .09 <.001 [.35, .71] 

      Action .51 .09 <.001 [.33, .68]       Action .51 .09 <.001 [.34, .68] 

      Black .23 .05 <.001 [.14, .33]       Black .13 .05 .004 [.04, .22] 

      Asian .09 .04 .02 [.01, .15]       Asian .08 .03 .02 [.01, .14] 

      Hispanic .11 .04 .01 [.03, .20]           Hispanic .05 .04 .24 [-.03, .12] 

      NatAm .03 .04 .52 [-.06, .12]        NatAm .01 .04 .76 [-.06, .08] 

      Vig PA .09 .06 .10 [-.02, .20]       Vig PA .01 .05 .81 [-.09, .12] 

      Mod PA .01 .06 .86 [-.10, .12]       Mod PA .04 .05 .43 [-.06, .14] 

           Commit .23 .06 <.001 [.11, .34] 

           SelfEff .30 .06 <.001 [.19, .42] 

DV: Intention     DV: Intention     

      Aut Mot .43 .05 <.001 [.34, .52]           Aut Mot .31 .05 <.001 [.22, .41] 

      Con Mot -.04 .04 .33 [-.13, .04]          Con Mot -.11 .05 .02 [-.21, -.02] 

      Cont -.35 .07 <.001 [-.48, -.23]       Cont -.24 .07 <.001 [-.37, -.12] 

      Prep -.35 .07 <.001 [-.49, -.21]       Prep -.23 .07 .001 [-.37, -.09] 

      Action -.21 .07 .002 [-.34, -.08]         Action -.16 .06 .01 [-.28, -.04] 

      Black .01 .04 .78 [-.07, .09]       Black -.02 .04 .54 [-.09, .05] 

      Asian -.04 .04 .33 [-.11, .03]       Asian -.03 .04 .36 [-.10, .03] 

      Hispanic -.01 .04 .84 [-.08, .06]           Hispanic -.03 .04 .41 [-.10, .04] 

      NatAm .02 .03 .52 [-.04, .08]         NatAm .01 .03 .85 [-.05, .07] 

      Vig PA .07 .04 .09 [-.01, .15]          Vig PA .03 .04 .50 [-.05, .11] 

      Mod PA .12 .04 .004 [.04, .21]           Mod PA .14 .04 .001 [.05, .22] 

              Commit .36 .05 <.001 [.26, .47] 

            SelfEff -.04 .05 .42 [-.14, .06] 
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Note. Est=estimate; SE = bootstrapped standard error; CI = lower level and upper level 

bootstrapped confidence intervals; Aut Mot= autonomous motivation; Cont Mot= controlled 

motivation; Cont=contemplation stage; Prep=preparation stage; Main=maintenance stage; 

NatAm= Native American; Vig PA= vigorous PA; Mod PA= moderate PA; Commit= 

commitment; SelfEff= self-efficacy 



 
 

 
 

 

 

Table 18 

 

Indirect Effects for Model 1 and Model 2 with Maintenance Stage as the Reference Group 

 

 

 

 

 

 

Note. Est=Estimate; SE = bootstrapped standard error; CI = lower level and upper level bootstrapped confidence  

intervals; Aut Mot= autonomous motivation; Con Mot= controlled motivation; Intent= PA intention 

 

 Model 1  Model 2 

 Est SE p CI  Est SE p CI 

Contemplation→Aut Mot→Intent -.17 .03 <.001 [-.24, -.11]  -.07 .02 .01 [-.11, -.02] 

Preparation→ Aut Mot→Intent -.19 .04 <.001 [-.27, -.12]  -.09 .03 .002 [-.15, -.04] 

Action→ Aut Mot→Intent -.10 .04 .01 [-.17, -.03]  -.06 .02 .01 [-.11, -.02] 

Contemplation → Con Mot→Intent -.01 .01 .42 [-.02, .01]  -.03 .02 .04 [-.07, -.01] 

Preparation→ Con Mot→Intent -.02 .02 .34 [-.05, .02]  -.06 .03 .002 [-.12, -.01] 

Action→ Con Mot→Intent -.02 .02 .34 [-.07, .02]  -.06 .03 .03 [-.11, -.01] 



 
 

 
 

Table 19 

Valence and Significance Level Achieved for the Direct Effects for Model 1 and Model 2 

 

 

 

 

 

 

 

 

 

 

 

Note. The table provides the valence and significance of direct effects for Model 1 and Model 2 for all key variables 

except covariates by re-running path analyses by changing the reference group until all possible comparisons; 

()=p<.05; Prep= preparation stage; Cont= contemplation stage; Act= action stage; Main= maintenance stage; M1= 

Model 1; M2= Model 2 

  

Reference 

Group 

Cont  Prep  Act  Main 

 M1 M2  M1 M2  M1 M2  M1 M2 

DV: Aut Mot            

Prep (+) + Cont (-) - Cont (-) - Cont (-) (-) 

Act (+) (+) Act (+) + Prep (+) + Prep (-) (-) 

Main (+) (+) Main (+) (+) Main (+) (+) Act (-) (-) 

DV: Con Mot            

Prep (+) + Cont (-) - Cont (-) - Cont + (+) 

Act (+) + Act (+) + Prep (+) + Prep (+) (+) 

Main - (-) Main (-) (-) Main (-) (-) Act (+) (+) 

DV: Intent            

Prep (+) (+) Prep (-) (-) Cont (-) (-) Cont (-) (-) 

Act (+) (+) Act (+) + Prep (+) + Prep (-) (-) 

Main (+) (+) Main (+) (+) Main (+) (+) Act (-) (-) 

Aut Mot (+) (+) Aut Mot (+) (+) Aut Mot (+) (+) Aut Mot (+) (+) 

Con Mot - (-) Con Mot - (-) Con Mot - (-) Con Mot - (-) 
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Table 20 

Valence and Significance Level Achieved for the of Indirect Effects for Model 1 and Model 2 

 

Note. The table provides the valence and significance of indirect effects for Model 1 and Model 2 for all key variables 

except covariates by re-running path analyses by changing the reference group until all possible comparisons; ()=p<.05; 

Prep= preparation stage; Cont= contemplation stage; Aut= Autonomous motivation; Con= Controlled motivation; Int= 

Intention; Act= action stage; Main= maintenance stage; M1= Model 1; M2= Model 2 

 

Reference 

Group 

Cont  Prep  Action  Main 

 M1 M2  M1 M2  M1 M2  M1 M2 

Prep→ Aut→ Int (+) + Cont→ Aut→ Int (-) - Cont→ Aut→ Int (-) - Cont→ Aut→ Int (-) (-) 

Act→ Aut→ Int (+) (+) Act→ Aut→ Int  (+) (+) Prep→ Aut→ Int (-) - Prep→ Aut→ Int  (-) (-) 

Main→ Aut→ Int (+) (+) Main→ Aut→ Int (+) (+) Main→ Aut→ Int (+) (+) Act→ Aut→ Int (-) (-) 

            

Prep→ Con→ Int - - Cont→ Con→ Int + + Cont→ Con→ Int + + Cont→ Con→ Int - (-) 

Act→ Con→ Int  - - Act→ Con→ Int - - Prep→ Con→ Int  + + Prep→ Con→ Int  - (-) 

Main→ Con→ Int - (+) Main→ Con→ Int + (+) Main→ Con→ Int + (+) Act→ Con→ Int - (-) 



 
 

 
 

Table 21 

 

Ancillary Analysis: Direct Effects for Model 1 and Model 2 with Continuous Stage of change  

 

Note. Est=estimate; SE = bootstrapped standard error; CI = lower level and upper level 

bootstrapped confidence intervals; Aut Mot= autonomous motivation; Cont Mot= controlled 

motivation; Cont=contemplation stage; Prep=preparation stage; Main=maintenance stage; 

NatAm= native american; Vig PA= vigorous PA; Mod PA= moderate PA; Commit= 

commitment; SelfEff= self-efficacy 

 Model 1  Model 2 

 Est SE p CI  Est SE p CI 

DV: Aut Mot     DV: Aut Mot     

    Stage .18 .05 .03 [.09, .33]       Stage .09 .04 .01 [.07, .20] 

      Black .23 .05 <.001 [.14, .32]       Black .08 .04 .05 [.01, .16] 

      Asian .04 .04 .28 [-.04, .13]       Asian .003 .04 .93 [-.07, .08] 

      Hispanic .12 .05 .01 [.02, .21]       Hispanic .03 .04 .47 [-.05, .12] 

      NatAm .004 .05 .92 [-.08, .09]       NatAm -.01 .04 .72 [-.09, .06] 

      Vig PA .18 .06 .001 [.07, .29]       Vig PA .05 .05 .35 [-.05, .14] 

      Mod PA .03 .05 .54 [-.08, .14]       Mod PA .04 .05 .41 [-.06, .13] 

           Commit .44 .06 <.001 [.31, .53] 

           SelfEff .15 .05 .01 [.04, .25] 

DV: Cont Mot     DV: Cont Mot     

      Stage -.07 .02 .004 [-.13, -.05]        Stage -.04 .05 .40 [-.25, .20] 

      Black .29 .05 <.001 [.19, .37]       Black .18 .05 <.001 [.08, .27] 

      Asian .13 .04 .001 [.05, .21]       Asian .10 .04 .01 [.03, .17] 

      Hispanic .12 .05 .01 [.03, .21]       Hispanic .06 .05 .23 [-.04, .14] 

      NatAm .04 .04 .30 [.04, .12]       NatAm .03 .03 .31 [-.03, .09] 

      Vig PA .09 .06 .14 [-.02, .20]       Vig PA -.002 .06 .97 [-.11, .12] 

      Mod PA -.01 .06 .92 [-.13, .11]       Mod PA .01 .06 .93 [-.11, .12] 

           Commit .16 .06 .01 [.05, .29] 

           SelfEff .31 .06 <.001 [.19, .47] 

DV: Intention     DV: Intention     

       Aut Mot .54 .05 <.001 [.43, .61]       Aut Mot .35 .05 <.001 [.25, .44] 

      Con Mot -.07 .04 .08 [-.15, .01]       Con Mot -.09 .05 .60 [-.20, .40] 

      Stage .02 .05 .76 [-.002, ,27]       Stage -.02 .05 .96 [-.03, .19] 

      Black .01 .04 .87 [-.07, .09]       Black -.03 .04 .37 [-.11, .04] 

      Asian -.01 .04 .73 [-.09, .06]       Asian -.02 .03 .52 [-.09, .04] 

      Hispanic -.004 .04 .91 [-.08, .07]        Hispanic -.03 .04 .36 [-.10, .04] 

      NatAm .01 .04 .81 [-.06, .08]         NatAm -.004 .03 .90 [-.06, .06] 

      Vig PA .10 .04 .02 [.02, .19]       Vig PA .04 .04 .41 [-.05, .12] 

      Mod PA .15 .04 .001 [.07, .24]        Mod PA .16 .04 <.001 [.08, .24] 

           Commit .43 .05 <.001 [.20, .63] 

          SelfEff -.01 .05 .83 [-.04, .03] 



 
 

 
 

Table 22 

 

Ancillary Analysis: Indirect Effects for Model 1 and Model 2 with Continuous Stage of change Variable 

 

 

 

 

 

 

 

Note. Est=estimate; SE = bootstrapped standard error; CI = lower level and upper level bootstrapped  

confidence intervals; Aut Mot= autonomous motivation; Con Mot= controlled motivation; Intent= PA intention 

 

  

 Model 1  Model 2 

 Est SE p CI  Est SE p CI 

Stage →Aut Mot→ Intent .05 .02 .02 [.05, .14]  .03 .01 .02 [.02, .07] 

Stage→ Con Mot→ Intent .01 .004 .22 [-.001, .01]  .01 .01 .34 [-.02, .03] 



 
 

 
 

Table 23 

Ancillary Analysis: Direct Effects for Controlling for the Non-Linear Relationship between 

Continuous Stage of Change Scale and Controlled Motivation 

 

Note. Est=estimate; SE = bootstrapped standard error; CI = lower level and upper level 

bootstrapped confidence intervals; Stage= stage of change continuous variable Aut Mot= 

autonomous motivation; Cont Mot= controlled motivation; Cont=contemplation stage; 

Prep=preparation stage; Main=maintenance stage; NatAm= native american; Vig PA= 

vigorous PA; Mod PA= moderate PA; Commit= commitment; SelfEff= self-efficacy 

  Model 1  Model 2 

 Est SE t p  Est SE t p 

DV: Con Mot     DV: Con Mot     

      Constant .95 .34 2.80 .01       Constant -.06 .34 -.18 .86 

      Stage .64 .11 6.11 <.001       Stage .47 .10 4.84 <.001 

      Stage2 -.05 .01 -6.05 <.001       Stage2 -.04 .01 -.5.75 <.001 

      Black .52 .09 5.52 <.001       Black .31 .09 3.50 .001 

      Asian .40 .14 2.83 .005       Asian .37 .13 2.81 .01 

      Hispanic .26 .13 2.06 .04       Hispanic .10 .12 .83 .41 

      NatAm .08 .18 .48 .63       NatAm .02 .16 .11 .92 

      Vig PA .04 .02 1.70 .09       Vig PA .002 .02 .11 .92 

      Mod PA .002 .02 .09 .93       Mod PA .02 .02 .84 .40 

           SelfEff .20 .05 4.25 <.001 

           Commit .30 .04 6.94 <.001 

DV: Intent     DV: Intent     

      Constant 3.70 .21 17.75 <.001       Constant 2.48 .22 11.11 <.001 

      Stage .22 .02 10.98 <.001       Stage .12 .02 5.43 <.001 

      Con Mot -.06 .05 -1.19 .24       Con Mot -.02 .01 -.2.50 .38 

      Black .20 .10 1.94 .05       Black .02 .09 .25 .80 

      Asian -.18 .15 -1.22 .22       Asian -.15 .13 -1.10 .27 

      Hispanic .08 .13 .58 .55       Hispanic -.05 .12 -.42 .68 

      NatAm .13 .18 .73 .46       NatAm .02 .16 .14 .89 

      Vig PA .06 .02 2.41 .02       Vig PA .02 .02 .84 .40 

      Mod PA .07 .02 2.80 .001       Mod PA .02 .02 3.64 .003 

           SelfEff .08 .05 10.17 <.001 

           Commit .49 .05 -.17 .86 
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Table 24 

 

Ancillary Analysis: Indirect Effects for Controlling for the Non-Linear Relationship between 

Continuous Stage of Change Scale and Controlled Motivation 

 

Note. Hayes and Preacher (2010) recommend employing a ‘representative values’ strategy by 

conditioning the estimate of the indirect effect on values of X (i.e., stage of change) that 

represent “relatively low,” “relatively moderate,” and “relatively high.” As recommended, the 

sample mean as well as plus and minus on one standard deviation from the sample mean was 

used to estimate the values of X. The MEDCURVE macro estimated the instantaneous indirect 

effect (θ) at a standard deviation below the mean (4.96), the mean (6.99) and one standard 

deviation below the mean (9.02); θ= Instantaneous indirect effect (θ); XVAL= indirect effect on 

values of X; CI=bootstrapped confidence intervals 

 

 

 

 Model 1 Model 2 

Values on X XVAL θ SE CI XVAL θ SE CI 

Contemplation stage 

(relatively low) 

4.96 -.01 .01 [-.03, .01] 4.96 -.01 .02 [-.06, .04] 

Preparation stage + 

Action Stage 

(relatively moderate) 

6.99 .001 .002 [-.001, .01] 6.99 .02 .002 [-.01, .04] 

Maintenance stage 

(relatively high) 

9.02 .01 .01 [.01, .04] 9.02 .05 .03 [-.02, .09] 
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Appendix B: Questionnaire 

 

 

Instructions: By regular exercise we mean engaging in vigorous to moderate activity for at 

least 30-minutes per session on at least 3 days per week. Please use this definition for the rest of 

the survey.  

Moderate physical activity= “not exhausting” (e.g., fast walking, yoga, easy bicycling)  

Vigorous physical activity = “heart beating rapidly, exhausting” (e.g., running, jogging, 

elliptical, biking) 

 

Q. We are interested in individuals’ decisions to engage, or not engage in regular exercise. Using 

the scale below, please indicate to what extent each of the following items is true for you. We 

want to know how you currently feel about exercise.  

 

 

 

        0 

Not at 

all 

true 

for me 

1 2 

Somewhat 

true for 

me 

3 4 

Very 

True 

for me 

I exercise because other people say I should 0 1 2 3 4 

I feel guilty when I don’t exercise 0 1 2 3 4 

I value the benefits of exercise 0 1 2 3 4 

I exercise because it’s fun 0 1 2 3 4 

I don’t see why I should have to exercise 0 1 2 3 4 

I exercise because my friends/family/partner 

say I should 

0 1 2 3 4 

I feel ashamed when I miss an exercise session 0 1 2 3 4 

It’s important to me to exercise regularly 0 1 2 3 4 

I can’t see why I should bother exercising 0 1 2 3 4 

I enjoy my exercise sessions 0 1 2 3 4 

Please select the middle option  0 1 2 3 4 

I exercise because others will not be pleased if I 

don’t 

0 1 2 3 4 

I don’t see the point in exercising 0 1 2 3 4 

I feel like a failure when I haven’t exercised in 

a while 

0 1 2 3 4 

I think it is important to make the effort to 

exercise regularly 

0 1 2 3 4 

I find exercise a pleasurable activity 0 1 2 3 4 

I feel under pressure from my friends/family to 

exercise 

0 1 2 3 4 

I get restless if I don’t exercise regularly 0 1 2 3 4 

I get pleasure and satisfaction from 

participating in exercise 

0 1 2 3 4 

I think exercising is a waste of time 0 1 2 3 4 
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Note: The next set of questions asks you about your exercise plans in the next 30-days.  

 

Q. How motivated are you to engage in exercise regularly over the next 30 days?  

1 2 3 4 5 6 7 

Unmotivated      Motivated 

 

Q. I strongly intend to do everything I can to engage in exercise regularly over the next 30-days? 

1 2 3 4 5 6 7 

Untrue      True 

 

Q. How committed are you to engage in exercise regularly over the next 30-days? 

1 2 3 4 5 6 7 

Uncommitted      Committed 

 

Q. Each rung on this ladder represents where individuals may be in their thinking about 

exercising 5 days a week. Circle the number that indicates where you are now.  

 

 

Q. During a typical 7-day period (a week) in the past 30-days, how many days on average did 

you do the following kinds of exercise for more than 30 minutes during your free time.  

 

Vigorous Physical Activity (Heart beats rapidly)__________________________ 

(e.g., running, jogging, hockey, football) 

 

Moderate Physical Activity (Not exhausting) ____________________________ 

(e.g., fast walking, tennis, easy bicycling) 
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Q. I am confident I can participate in regular exercise when:    

        0 

Not at all 

confident 

1 2 

Neutral 

3 4 

Very 

Confident 

I am tired 0 1 2 3 4 

I am in a bad mood 0 1 2 3 4 

I feel I don’t have the time 0 1 2 3 4 

I am on vacation 0 1 2 3 4 

It is raining or snowing 0 1 2 3 4 

 

Note: The next set of questions asks about how you think about regular exercising.  

 

Q. How important do you think is it to your general well-being not to miss your exercise session?  

1 2 3 4 5 6 7 

Not at all important      Very important  

 

Q. Does it upset you if, for one reason or another, if you are unable to exercise?  

1 2 3 4 5 6 7 

Never upset      Always upset  

 

Q. If you miss one/several exercise session(s), do you try to make them up by putting in more 

time later?  

1 2 3 4 5 6 7 

Never      Always  

 

Q. Do you have a set routine for your exercise sessions? (e.g., same time of day, location) 

1 2 3 4 5 6 7 

No routine      Strict routine  

 

Q. Do you continue to exercise at times when you feel tired or unwell?  

1 2 3 4 5 6 7 

Never      Always  

 

Note. Now we would like to ask you some questions about you.  

Q. How old are you? ______ 

Q. Please circle the gender with which you most strongly identify with: Female Male Other     

Q. Height _______(in feet and inches, e.g., 5’1)    Weight______(in lbs e.g., 150, 200 lbs) 

Q. Please note the race/ethnicity you most closely identify with: _________________                                                                         

Q. Please note the race/ethnicity you most closely identify with: _________________



 
 

 
 

Appendix C: Figures 

 

 

Figure 1 

Conceptual Model 1 Testing the Relationship between Stage of Change and PA Intention as Mediated by Autonomous and 

Controlled Motivation 

 

 

Note. The arrows show the direction of the causal path. Indirect effects are not shown. Covariates in the model (dichotomous race 

variables and vigorous and moderate PA) are not shown in model for the sake of clarity.  

 

 

 

 

 

 

Stage of Change 

Autonomous 

Motivation  

PA Intention 

Controlled 

Motivation  
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Figure 2 

Statistical Model 1 Testing Whether (a) Autonomous and (b) Controlled Motivation Mediate the Relationship Between Stage of 

Change and PA Intention  

 

 

Note. Figures 2(a) and 2(b) represent the same Model 1 and have been decomposed here for the sake of clarity; Only direct effects 

have been depicted. Indirect effects from stage of change reflected by four dummy variables to PA intentions through autonomous 

and controlled motivation are not depicted in this figure. The model depicts path analysis when the contemplation is the reference 

group. The arrows show the direction of the causal path. Covariates in the model (dichotomous race variables and vigorous and 

moderate PA) are not depicted for the sake of clarity.  
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Figure 3 

Conceptual Model 2 Testing the Relationship Between Stage of Change and PA Intention as Mediated by Autonomous and 

Controlled Motivation Controlling for Self-Efficacy and Commitment  

 

  
 

Note. The arrows show the direction of the causal path. Indirect effects are not shown. Covariates in the model (dichotomous race 

variables and vigorous and moderate PA) are not shown in model for the sake of clarity.  

  



 
 

121 
 

Figure 4 

Statistical Model 2 Testing Whether Autonomous and Controlled Motivation Mediate the Relationship Between Stage of Change 

and PA Intention controlling for Self-Efficacy and Commitment.  

 

 

Note. Figures 4(a) and 4(b) represent the same Model 2 and have been decomposed here for the sake of clarity; The model depicts 

path analysis when the contemplation is the reference group; The arrows show the direction of the causal path; Indirect effects from 
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stage of change reflected by four dummy variables to PA intentions through autonomous and controlled motivation are not depicted 

in this figure. Only direct effects have been depicted. Covariates in the model include the dichotomous race variables and vigorous 

and moderate PA but are not shown in model to improve clarity. 
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Figure 5 

Statistical Model 1 with Standardized Coefficients Testing Whether Autonomous and Controlled Motivation Mediates the 

Relationship Between Stage of Change and PA Intention  

 

 

Note. Figures 5(a) and 5(b) represent the same Model 1 and have been decomposed here for the sake of clarity; The model only 

depicts direct effects. The model depicts path analysis for when the contemplation is the reference group. Although not shown here, 

path analyses were re-run by changing the reference group until all possible comparisons had been made for all three stages of 

change groups (i.e., preparation, action and maintenance) to isolate their effects on PA intention through (a) autonomous and (b) 
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controlled motivation. Covariates in the model include the dichotomous race variables and vigorous and moderate PA but are not 

shown in model to improve clarity; Path coefficients are standardized. The arrows show the direction of the causal path.  

*p<.05 **p<.001 
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Figure 6 

Statistical Model 2 with Standardized Coefficients Testing Whether Autonomous and Controlled Motivation Mediate the 

Relationship Between Stage of Change and PA Intention Controlling for Self-Efficacy and Commitment.  

 

 
 

Note. Figures 6(a) and 6(b) represent the same Model 2 and have been decomposed here for the sake of clarity; The model depicts 

path analysis for when the contemplation is the reference group; Although not shown here, path analyses were re-run by changing 
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the reference group until all possible comparisons had been made for all three stages of change groups (i.e., preparation, action and 

maintenance) to isolate their effects on PA intention through (a) autonomous and (b) controlled motivation, controlling for 

commitment and self-efficacy; Covariates and all stages of change dummy groups are not included in the model are not shown in 

model to improve clarity; Path coefficients are standardized; The arrows show the direction of the causal path; Confidence intervals 

are shown in the appendix; Indirect effects are not shown. 

*p<.05 **p<.001 


