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Abstract 

Grounded in Basic Psychological Needs Theory (Deci & Ryan, 2002), the present 

investigation examined whether psychological need satisfaction mediated the relationship 

between moderate-to-vigorous physical activity (MVPA) and well-being.  Adopting a 

longitudinal design participants (N= 147) completed questionnaires assessing MVPA, 

well-being and perceived psychological need satisfaction in exercise contexts on three 

occasions separated by three weeks. A pattern of small-to-moderate correlations were 

noted between MVPA and indices of well-being (r12's ranged from .16 to .29). Multiple 

mediation analysis indicated that perceived psychological need satisfaction mediated the 

relationship between MVPA and well-being with perceived competence emerging as a 

unique mediator. Serial mediation analyses indicated the importance of ongoing 

psychological need satisfaction to well-being.  Contexts that afford individuals the 

opportunity to engage in MVPA, as well as supports their need for competence, would be 

most advantageous for the promotion of psychological well-being.  
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Basic Psychological Needs as mediators: An examination of the relationship between 

exercise and well-being 

Introduction 

 Well-being has been advocated as an important aspect of health (World Health 

Organization, 2012) and vital to living a full and pleasant life.  As such, the promotion of 

well-being through the development of policy has become a major public health agenda 

(e.g., Diener, Lucas, Schimmack, & Helliwell, 2009).  Well-being has been 

conceptualized as “a dynamic and relative state where one maximizes his or her physical, 

mental, and social functioning in the context of supportive environments to live a full, 

satisfying, and productive life” (Kobau, Sneizek, & Zack, 2009, p. 4).  With much of the 

extant knowledge of the determinants of well-being centered on heritable and/or stable 

factors (Lykken & Tellegen, 1996; McCrae & Costa, 1990), Sheldon and Lyubomirsky 

(2004) have advocated for an increased understanding of modifiable factors (e.g., 

activities engaged in) to elucidate factors associated with the promotion of well-being.  

 Physical activity is a modifiable factor that has been advocated as one means 

through which well-being can be achieved or enhanced (e.g., Biddle & Ekkekakis, 2005; 

Bouchard, Blair, & Haskell, 2007; Fox & Wilson, 2008).  Despite known benefits of 

engaging in a physically active lifestyle, accelerometry data from the 2007-2009 

Canadian Health Measures Survey (CHMS) indicates that only 17.4 percent of Canadian 

adults (aged 20-39) were meeting physical activity recommendations (Colley, Garriguet, 

Janssen, Craig, Clarke, & Tremblay, 2011).  Exercise, a form of physical activity, is one 

avenue through which individuals can increase activity levels and achieve health benefits 

(Bouchard, Blair, & Haskell, 2007).  Research employing both cross-sectional (e.g., 
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Edmunds, Ntoumanis, & Duda, 2006) and longitudinal designs (e.g. Wilson, Longley, 

Muon, Rodgers, & Murray, 2006) provides support for the relationship between exercise 

and increased well-being.  While the association between exercise and well-being is well 

established (e.g., Ekkekakis & Backhouse, 2009; Mack, Wilson, Gunnell, Gilchrist, 

Kowalski, & Crocker, 2012), less is known about the process through which exercise 

influences well-being.  Stated another way, research testing the extent to which the 

exercise and well-being relationship is mediated by psychological need satisfaction is in 

its infancy. As such, the processes through which exercise may be associated with well-

being outcomes over time is deserving of further attention (e.g., Mack et al., 2012).   

Exercise Defined 

 Physical activity is advocated for the promotion of both physical and mental 

health (e.g., Bouchard et al., 2007; Penedo & Dahn, 2005).  In regards to psychological 

health and well-being, evidence suggests that physical activity both increases well-being 

(e.g., vitality and satisfaction with life; Ekkekakis & Backhouse, 2009; Mack et al, 2012; 

Vuillemin et al., 2005) and decreases ill-being (i.e., depression and anxiety; Barbour, 

Edenfield, & Blumenthal, 2007; Martinsen, 2008). 

Exercise is a form of physical activity, conceptualized as structured and deliberate 

activities involving repeated bodily movements, designed to maintain or improve 

physical fitness (Bouchard et al., 2007).  By definition the study of the benefits of 

structured exercise excludes physical activity accrued in occupational settings, while 

commuting, or engaging in household tasks (i.e., health-enhancing physical activity).  

When considering how much exercise is sufficient to promote and protect health, several 

criteria (i.e., mode, frequency, duration, and intensity) are often considered.  While all 
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exercise criteria should be considered when prescribing exercise, one dimension – 

notably intensity – has been deemed critical (American College of Sports Medicine, 

2006).  Intensity is typically categorized as either mild, moderate, or vigorous (Godin & 

Shephard, 1997).  Mild-intensity exercise is that which involves minimal effort, and does 

not cause the individual to feel winded (Bouchard et al., 2007).  Exercise that leaves the 

individual feeling slightly warm and winded is considered moderate-intensity, while 

exercise that requires great effort and results in rapid breathing and a significant increase 

in heart rate is considered to be vigorous-intensity (Bouchard et al., 2007).  While 

activities engaged in at a mild intensity do provide some health benefits, especially in 

comparison to being sedentary (Hamer, Stamatakis, & Steptoe, 2009), there is mounting 

evidence suggesting that the greatest health benefits occur when exercise is performed at 

a moderate-to-vigorous intensity (e.g., Canadian Society for Exercise Physiology 

[CSEP]; 2012; Godin, 2011; Warburton, Nicol, & Bredin, 2006; WHO, 2012).   

Drawing on research examining factors associated with ill-being, it appears that 

exercise intensity (not frequency or duration), is associated with a reduction in depressive 

symptoms (Craft & Landers, 1998; Dunn, Trivedi, Kampert, Clark, & Chambliss, 2005).  

Additionally, research (e.g., Cerin, Leslie, Sugiyama, & Owen, 2009; Molina-García, 

Castillo, & Queralt, 2011) suggests that intensity of leisure time physical activity 

uniquely predicts markers of well-being.  In other words, the strength of the relationship 

between exercise and markers of well-being differs depending on intensity.  The exercise 

intensity – well-being relationship is particularly evident when the intensity is self-

selected as opposed to when it is determined by the researcher (Ekkekakis, Parfitt, & 

Petruzzello, 2011).  Building on physical activity recommendations (e.g., CSEP, 2012), 
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combined with research demonstrating the unique role of intensity (e.g., Cerin et al., 

2009) the present study will examine the relationship between well-being and moderate-

to-vigorous physical activity (MVPA). 

Well-Being Defined 

Understanding the concept of well-being is complex, with various views offered 

in regards to the definitions, contents, as well as the processes through which it can be 

attained (Ryan & Deci, 2001).  Within the broad scope of well-being research lays two 

distinct philosophies of thought.  Aristippus’s view that well-being is the maximization of 

pleasure is aligned with a hedonic approach to well-being (Ryan & Deci, 2001).  

Alternatively, Aristotle conceptualized happiness as self-actualization and living with 

virtue, which aligns with the eudaimonic philosophy (Ryan & Deci, 2001).  While 

hedonic and eudaimonic well-being are related, it is argued that they represent distinct 

facets (e.g., Ryan & Deci, 2001).  With researchers often subscribing to a single view, 

both the hedonic and eudaimonic approach have been furthered through distinct lines of 

research.  

          Hedonic well-being.  The hedonic philosophy of well-being envelops the idea that 

well-being consists of pleasure or happiness (Ryan & Deci, 2001).  Hedonic 

psychologists posit that well-being consists of subjective happiness and the experience of 

pleasure versus displeasure through all facets of life (Kahneman, Diener, & Schwarz, 

1999).  The pleasure/displeasure of human experience is most often assessed via 

cognitive and affective judgments of subjective well-being (SWB; Diener, 1984; Kesebir 

& Diener, 2008) specifically consisting of three factors: life satisfaction, the presence of 

positive affect, and the absence of negative affect (Ryan & Deci, 2001).  
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  While well-being may be universal, there are many individual differences in 

regards to how it is experienced. Research has established personality factors as a 

dominant predictor of SWB (Kesebir & Diener, 2008) accounting for 39 percent of the 

total variance (Steel, Schmidt, & Shultz, 2008).  Specifically, personality traits such as 

extraversion and agreeableness are positively associated with SWB (Ryan & Deci, 2001).  

In addition to personality factors SWB has been correlated with a variety of socio-

demographic and health factors (Kesebir & Diener, 2008) including age (i.e. being older) 

and marital status (i.e. being married; Diener & Suh, 1998; Kesebir & Diener, 2008).  

Greater wealth has been associated with higher SWB, however a threshold is present 

where beyond a certain point greater wealth is no longer associated with an increase in 

well-being (Kesebir & Diener, 2008).  Finally, intentional activities (i.e., actions engaged 

in by an individual that requires effort) has also been linked to increased well-being 

(Lyubomirsky, Sheldon, & Schkade, 2005; Sheldon & Lyubomirsky, 2006).  As such, 

while certain aspects of well-being are stable, other dimensions are under our control and 

individuals are considered active agents in the process of increasing well-being through 

actions and activities. 

Eudaimonic well-being.  The eudaimonic philosophy of well-being portrays 

human nature as an active process whereby individuals seek opportunity for personal 

growth, flourishing and the maximization of one’s potential, as opposed to happiness per 

se (Ryan & Deci, 2001).  Eudaimonic well-being involves the experience of pleasure, but 

emphasizes a more enduring form of well-being based on how meaningful one’s life feels 

in addition to how good it feels (Huta, in press).  Subjective vitality is defined as “one's 

conscious experience of possessing energy and aliveness” (Ryan & Frederick, 1997, p. 
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530) and has been advocated has one marker of well-being consistent with eudaimonic 

philosophy (Lundqvist, 2011). 

Both the determinants and correlates of eudaimonic well-being generally mirror 

known factors influencing hedonic markers.  Schmutte and Ryff (1997) state that both 

neuroticism and extraversion are personality traits that consistently predict eudaimonic 

well-being.  Various socio-demographic factors have been demonstrated to correlate with 

eudaimonic well-being including age and education (Ryff & Singer, 1988).  Income has 

been demonstrated to have only a minimal relationship with indices of eudaimonic well-

being (Triado, Villar, Sole, & Celdran, 2007).  Engagement in select activities (e.g., 

counting one’s blessings, displaying kindness) has also been linked to increased 

eudaimonic well-being, highlighting the dynamic nature of this construct (Emmons & 

McCullough, 2003; Huta & Ryan, 2010). 

 Physical Self-Concept.  Self-esteem has been identified as an essential element 

of psychological well-being given its consistent association with adaptive outcomes (Fox 

& Wilson, 2008; Leary & Tangney, 2003; Pyszczynski, Greenberg, Solomon, Arndt, & 

Schimel, 2004).  Research has suggested that self-esteem is resilient to change (Swann, 

1996) and the outcome (as opposed to the cause) of doing well (Baumeister, Campbell, 

Krueger, & Vohs, 2003).  Consequently, research in physical activity contexts has been 

directed towards the role of the physical self as the process of developing and 

maintaining self-esteem (Fox & Wilson, 2008).  In their seminal work, Shavelson, 

Hubner, and Stanton (1976) defined self-concept as a person’s self-perceptions formed 

from experience with, and interpretations of, one’s environment.  Organized 

hierarchically, self-concept is a multifaceted construct emphasizing multiple relatively 
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distinct components.  Physical self-concept is a subset of general self-concept, along with 

components such as academic self-concept and social self-concept (Marsh, 

1990b).Various viewpoints have emerged over time concerning the facets of physical 

self-concept, with no consensus reached.  Fox (1990) contends that physical self-concept 

is comprised of four facets (sport, condition, body and strength) while Marsh (1990a) 

contends that there are in fact eight facets (Strength, Body Fat, Activity, 

Endurance/Fitness, Sports Competence, Coordination, Health, Appearance, Flexibility). 

An additional line of inquiry views physical self-concept as being comprised of two more 

general facets (i.e., physical ability and physical appearance) which are informed by 

perceptions of behaviour in specific situations (Shavelson et al., 1976).  Therefore, how 

an individual perceives his/her ability to accomplish physical tasks and how fit they 

perceive their body to be contributes to their overall sense of self.   

Exploring the Physical Activity – Well-being  Relationship 

 A consistent link has been noted between greater engagement in physical activity 

(and exercise) and higher levels of well-being (e.g., Biddle & Ekkekakis, 2005; 

Blacklock, Rhodes, & Brown, 2007; Ekkekakis & Backhouse, 2009; Netz, Wu, Becker, 

& Tenenbaum, 2005; Vuillemin et al., 2005; Wendel-Vos, Schuit, Tijhuis, & Kromhout, 

2004), however closer inspection of the literature suggests that the nature of the well-

being – physical activity relationship may be more complex depending on the instrument 

used to assess well-being. 

Research examining markers of hedonic well-being provides differential support 

in relation to indices of physical activity.  The relationship between physical activity and 

positive affect has consistently been supported within both cross-sectional (e.g., Ozetkin 
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& Tezer, 2009; Pasco, Jacka, Williams, Brennan, Leslie, & Berk, 2011) and longitudinal 

research (e.g., Mack et al., 2012).  However, the relationship between negative affect and 

physical activity appears to be negligible (e.g. Wilson, Mack, Blanchard, & Gray, 2009; 

Mack et al., 2012). Cross-sectional research demonstrates that physical activity does not 

appear to be a significant predictor of negative affect (Ozetkin & Tezer, 2009).  Research 

employing a longitudinal design demonstrates a weak relationship between physical 

activity and negative affect across two time points, with increase in physical activity 

across a 6-month period only minimally correlated with lower negative affect (Mack et 

al., 2012).  

In regards to eudaimonic well-being, research supports the relationship between 

markers of eudaimonic well-being (i.e., subjective vitality) and physical activity (e.g., 

Molina-García et al., 2011; Wilson et al., 2006).  Of particular relevance is the finding 

that the subjective vitality – exercise behaviour relationship appears to be influenced 

most strongly by the intensity of engagement (Molina-García et al., 2011; Vlachopoulos, 

Ntoumanis, & Smith, 2010). When considered over time, participant perceptions of 

vitality decreased as a result of engagement in exercise for overweight/obese women 

(Edmunds et al., 2007). 

A small positive relationship has been noted between physical activity and 

physical self-concept (e.g., Dishman et al., 2006; Wilson, Rodgers, Loitz, & Scime, 

2006).  Research has demonstrated that physical self-concept effects both the type (Fox & 

Wilson, 2008) and amount of physical activity engaged in by various cohorts (Crocker, 

Sabiston, Kowalski, McDonough, & Kowalski, 2006).  Finally, intensity of engagement 

has been implicated as an important factor to consider given that strenuous physical 
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activities demonstrate stronger relationships to physical self-concept than moderate 

intensity activities in adolescent females (Dunton, Schneider, Graham, & Cooper, 2006).  

Importance of Theory to Informing Health Research 

  The utilization of theory in research has been advocated for a scientific and 

structured examination of the research question (Crosby, Kegler, & DiClemente, 2002; 

Glanz & Bishop, 2010; Rhodes & Nigg, 2011).  An understanding of the importance and 

benefit of theory in research is vital to understanding the selection of a specific theory to 

guide the research process (Crosby et al., 2002; Van Ryn & Heany, 1992).  While there is 

no one universally accepted definition of what constitutes a theory, conceptualizations 

advanced in the literature contain clearly outlined variables formulating the theory and a 

specific purpose.  One parsimonious definition advanced is that a theory is “a set of 

interrelated concepts, definitions, and propositions that present a systematic view of 

events or situations by specifying relations among variables, in order to explain and 

predict the events or situations” (Glanz & Rimer, 1995, p. 11).  The nature of a theory 

allows for the formulation of research hypotheses grounded in previous work.  

Additionally, theory guides which concepts are selected (or excluded) for examination, as 

well as informs the measurement of these concepts (Noar & Zimmerman, 2005).  As 

such, certain variables are held stable, allowing for a cumulative knowledge base within 

the literature.  Finally, research conducted under the guidance of a theoretical framework 

allows for an explanation of the observed phenomena, permitting research to go beyond 

mere description (Glanz & Bishop, 2010).  The theory of particular relevance to the 

present investigation is Self-Determination Theory (SDT; Deci & Ryan, 1985; 2002), due 

to its focus on human behaviour, growth, integrated functioning and well-being.  
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       Self Determination Theory.  SDT (Deci & Ryan, 1985; 2002) is an organismic 

dialectical theory of human behaviour.  SDT is grounded under the guiding principle that 

people are active organisms with an innate desire for psychological growth and mastery 

of new challenges (Deci & Ryan, 2002).  These innate desires interact with the social 

context, which can either foster or thwart behaviour and psychological growth.  SDT 

(Deci & Ryan, 1985; 2002) is a broad framework comprised of five mini-theories each of 

which is briefly described below.  Cognitive Evaluation Theory is used to describe the 

factors (i.e., psychological need fulfillment and the significance of external and 

intrapersonal events) which facilitate the development of intrinsic motivation. 

Organismic Integration Theory is focused on all forms of motivation (i.e., amotivation, 

extrinsic motivation, extrinsic motivation), examining various subtypes that fall along a 

continuum of internalization. Deci and Ryan (2002) contend that the quality of extrinsic 

motivation regulating behaviour varies from highly controlled to more self-determined 

processes.  Causality Orientations Theory concerns the examination of individual 

differences in personality that underpin one’s orientation toward autonomous or 

controlled functioning across life domains.  Goal Contents Theory was developed to 

examine the distinction between intrinsic and extrinsic goals in regards to their unique 

impact on motivation and well-being.  Lastly, Basic Psychological Needs Theory (BPNT; 

Deci & Ryan, 2002) was advanced to outline the processes through which well-being and 

optimal growth are facilitated. Given the important role of psychological need fulfillment 

on well-being across life domains (Vansteenkiste, Niemiec, & Soenens, 2010) including 

exercise (e.g., Edmunds et al., 2006; Wilson et al., 2006), BPNT (Deci & Ryan, 2002) 

will be discussed in further detail.  
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         Basic Psychological Needs Theory.  Deci and Ryan (2002) claim that three basic 

psychological needs, competence, autonomy, and relatedness, are innate organismic 

necessities essential for psychological growth, integrity, and well-being.  These 

psychological needs establish conditions for optimal functioning, such that when fostered 

authentically these innate needs promote a state of well-being (Deci & Ryan, 2000).  

Conversely, when needs are actively thwarted, or not authentically fulfilled, a state of ill-

being ensues (Ryan & Deci, 2001).  As the fulfillment of psychological needs is deemed 

essential to optimal functioning (Deci & Ryan, 2002), individuals gravitate towards 

situations that provide the opportunity for their satisfaction (Deci & Ryan, 2002).  

Psychological needs are differentiated from motives by their conceptualization as innate 

nutrients rather than acquired motives, and are required by all for healthy functioning 

(Deci & Ryan, 2000).  Deci and Ryan (2000) contend that all three needs are required in 

combination, such that repercussions (e.g., maladjustment) occur when any one need is 

not fulfilled.  

  Both deductive and inductive research founded the proclamation of competence, 

autonomy, and relatedness as the three basic psychological needs (Deci & Ryan, 2000).  

Competence refers to feeling effective in one’s ability to interact with the environment, 

and feeling efficacious concerning the completion of challenging tasks (White, 1959).  

The need for competence is what causes individuals to consistently seek challenges that 

fall within their capacity, and to strive for mastery of new challenges (Deci & Ryan, 

2002).  Competence according to Deci and Ryan (2002) is therefore not a specific skill 

(e.g., riding a bike) but rather a sense of confidence in one’s ability to master new 

challenges (e.g. maintaining an active lifestyle).  Autonomy refers to feeling that one is 
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the origin of their own behaviour (i.e. self-governing), and that their actions are volitional 

(deCharms, 1968).  When individuals act autonomously they feel that their behaviour is 

an expression of the self (Deci & Ryan, 2002).  Individuals can act under the instruction 

of others and maintain autonomy provided they endorse the instructions themselves (Deci 

& Ryan, 2002).  Relatedness refers to the experience of reciprocal feelings of caring, and 

a sense of belongingness between individuals (Baumeister & Leary, 1995).  Relatedness 

reflects a desire to connect with others without any concern for attaining a desired 

outcome, and is what leads individuals to engage in interactions and contexts where this 

sense of connection can be felt (Deci & Ryan, 2002).  

  The relationship between satisfaction of psychological needs and well-being is 

well documented within a variety of cultures and contexts (Chirkov, Ryan, Kim, & 

Kaplan, 2003; Deci & Ryan, 2002).  In other words, the fulfillment of basic 

psychological needs is necessary regardless of gender, culture, socioeconomic status, and 

is impervious as to whether an individual values competence, autonomy and relatedness 

for optimal growth and development to ensue (Deci & Ryan, 2011).  Research has 

demonstrated that daily satisfaction of each basic psychological need explained daily 

fluctuations in well-being over time (Reis, Sheldon, Gable, Roscoe, & Ryan, 2000), 

highlighting the importance of need fulfillment for well-being.    

           Basic Psychological Needs Theory in the Context of Exercise.  Support for the 

original tenents of BPNT (Deci & Ryan, 2002) has been demonstrated within the context 

of exercise (Wilson & Rodgers, 2007).  Cross-sectional research examining the 

relationship between need satisfaction extended via exercise and markers of well-being 

notes a consistent pattern of small-to-moderate positive correlations (e.g., Edmunds et al., 



13 
 

2006; Standage, Gillison, Ntoumanis, & Treasure, 2012; Vlachopoulos & Karavani, 

2009; Wilson et al., 2006; Wilson et al., 2009; Wilson et al., 2004).  Closer inspection of 

the available evidence suggests that support for the independent contributions of 

competence, autonomy, and relatedness as direct predictors of well-being is unequivocal 

(cf. Wilson, Mack, Gunnell, Oster, & Gregson, 2008).  More specifically, psychological 

need fulfillment in the form of relatedness to others in exercise settings has inconsistently 

predicted well-being, specifically when examined in association with competence and 

autonomy (Gunnell, Mack, Wilson, & Adachi, 2011; McDonough & Crocker, 2007; 

Wilson & Bengoechea, 2010; Wilson et al., 2008). 

Further investigation into the tenets of BPNT (Deci & Ryan, 2002) has been 

documented via examination of the relationship between psychological need satisfaction 

and markers of well-being across multiple time points (i.e., longitudinal designs).  Wilson 

and colleagues (2006) collected data at two time points spanning a 12-week period, and 

noted small-to-moderate positive relationships between psychological need satisfaction 

and well-being at both time points.  Fluctuations in the needs for competence and 

autonomy, but not relatedness, correlated with changes in well-being over time, providing 

partial support for BPNT (Wilson et al., 2006).  Edmunds and colleagues have conducted 

two studies testing BPNT within the exercise context (Edmunds, Ntoumanis, & Duda, 

2007; Edmunds, Ntoumanis, & Duda, 2008).  In 2007, employing a 3-wave, longitudinal 

design spanning a 3-month intervention period, Edmunds and colleagues reported that 

fulfillment of choice and volition consistent with autonomy predicted satisfaction with 

life over time in a sample of overweight and obese women.  Furthering these findings, 

Edmunds and colleagues (2008) examined the relationship in a group based exercise class 
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comprised of female university staff and students assigned to either an SDT based 

teaching style (‘autonomy supportive’) or a traditional (‘control group’) teaching 

approach over a 10-week period.  Results indicated that greater fulfillment of the 

psychological need for competence predicted lower negative affect at baseline. Most 

recently, change in psychological need fulfillment of competence and relatedness 

predicted changes in physical and mental quality of life across a six month exercise 

referral scheme in a large sample of adults referred to exercise by a General Practitioner 

(Rahman, Thorgerson-Ntoumani, Thatcher, & Doust, 2011).  Finally, naturally occurring 

changes in physical activity across a six month period were associated with psychological 

need fulfillment (Mack et al., 2012).  

A number of plausible explanations may be advanced concerning the inconsistent 

role of psychological need satisfaction in predicting well-being in physical activity (and 

exercise) contexts.  These explanations include the nature of the design (cross-sectional 

vs. longitudinal), differences in the psychological need satisfaction and well-being 

instruments used, the cohort sampled and the temporal period spanning the investigation.  

Within BPNT, Deci and Ryan (2002) did not advance behavioural suggestions.  In 

other words, whether the fulfillment of the psychological needs for competence, 

autonomy or relatedness would be associated with behavioural outcomes such as physical 

activity (and exercise) behaviour was not advanced.  Despite this, researchers have 

examined the tenability of this relationship with tentative support.  More specifically, 

support for a positive relationship between physical activity behaviour and the fulfillment 

of the three psychological needs has been noted (Mack et al., 2012).  Additionally, other 

researchers have found support for the fulfillment of independent needs (i.e., competence; 
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Edmunds et al., 2006; Standage et al., 2011, and relatedness; Edmunds et al., 2007).  

Finally, Rahman et al. (2011) noted that change in autonomy was associated with change 

in physical activity behaviour in the six month period which followed the exercise 

intervention.   

Research Questions 

  This research aims to address two specific questions.  First, what is the pattern of 

association between MVPA and indices of well-being over time?  Second, what is the 

role of fulfilling the psychological needs for competence, autonomy and relatedness in 

the well-being – MVPA relationship? 

Consistent with study questions and relevant literature, a number of hypotheses 

were put forth for testing within the present study.  Based on previous research (e.g., 

Edmunds et al., 2006; Gunnell et al., 2011; Mack et al., 2012; Wilson et al., 2006) and 

BPNT (Deci & Ryan, 2002) the following hypotheses were addressed: 

1. A small-to-moderate positive association between MVPA and well-being was 

hypothesized.  

2. It was hypothesized that psychological need satisfaction would be positively 

correlated with MVPA and well-being.  

3. It was hypothesized that psychological need satisfaction would mediate the 

MVPA – well-being relationship.  

4. It was hypothesized that psychological need satisfaction over time would 

mediate the MVPA (Time 1) – well-being (Time 3) relationship. 
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Significance of Proposed Research 

 The proposed research has the potential to extend the literature examining the 

MVPA – well-being relationship in at least three ways.  First, through multiple mediation 

analysis, the present investigation has the potential to contribute knowledge concerning 

the process of change through which MVPA contributes to well-being overtime.  Ryan 

and Deci (2001) argue that BPNT is a useful framework for understanding eudaimonic 

well-being, specifically advocating that it is the fulfillment of the basic needs of 

competence, autonomy, and relatedness that promotes this form of well-being.  Further, 

research supporting the contention that psychological needs serve as mediators between 

physical activity (and exercise) and well-being has emerged (Gunnell et al., 2011; Mack 

et al., 2012).  Examination of the potential role of basic need fulfillment in the exercise 

behaviour – well-being relationship is warranted in order to clarify the mechanisms 

through which well-being is enhanced.  Given the longitudinal design of the present 

investigation, knowledge gained may complement existing cross-sectional research (e.g., 

Gunnell et al., 2011) and afford practitioners greater insight into the processes through 

which MVPA is associated with well-being.  

Similarly, the use of serial mediation as a statistical procedure (Hayes, 2013) is 

novel both within exercise psychology and the broader psychological literature.  The 

present investigation has the potential to further knowledge concerning the utility of this 

statistical approach for examining mediation within the exercise context over time. Given 

that serial mediation analyses permit the examination of the process through which one 

mediator influences another leading to the final outcome allows for a more in-depth 
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understanding of the role of psychological need satisfaction as a mechanism through 

which MVPA influences well-being 

 Finally, the present investigation has the potential to further knowledge 

concerning the role of intensity in the well-being – MVPA relationship.  Much of the 

existing literature examining the influence of exercise intensity on an individual’s well-

being has been conducted based on a single bout of activity (Craft & Landers, 1998).  

Fewer studies have specifically examined the association between the intensity 

“typically” engaged in by an individual over time and well-being.  However there is 

research to suggest that intensity of exercise serves as a unique predictor of well-being 

(e.g., Cerin et al., 2009; Dunton et al., 2006; Molina-García et al., 2011).  Additionally, a 

relationship between exercise intensity and the psychological need of competence has 

been identified (Edmunds et al., 2006).  In the present study, participation is restricted to 

individuals who engage in MVPA, which will allow for a better understanding of the 

well-being benefits associated with physical activity engaged in at an intensity 

commensurate with health benefits.  

Methods 

Participants 

 Non-probability based sampling was employed, with participants (N = 211) 

required to be: (a) 18 years of age or older, (b) have no ambulatory restrictions limiting 

engagement in moderate-to-vigorous intensity exercise, (c) have the ability to read 

English, (d) currently exercising in a commercial fitness facility, and (e) willing to 

commit to the length of the study. The target sample size was determined based on a 

fixed alpha level (α = 0.05), a medium effect size (d = 0.50), and a conservative power 
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estimate (β = 0.80; Cohen, 1992). Oversampling was conducted in order to compensate 

for participant dropout between time points as well as any necessary case deletion due to 

missing data. With attrition over time difficult to predict, researchers (e.g., Martin Ginis 

et al., 2008) have adopted a rate of 5 – 10% in their investigations. In an effort to be 

conservative, a total attrition rate of 20% (i.e., n = 17) was anticipated across the three 

time points spanning this investigation. As such, the target sample size was a minimum of 

101 participants. 

Instruments 

 Demographics. Participants responded to a number of self-report questions such 

as age, gender, ethnicity, height, weight, in order to provide a description of the sample.  

 Eudaimonic Well-Being. The Subjective Vitality Scale (SVS; Ryan & Frederick, 

1997) is a 7-item instrument designed to measure eudaimonic well-being through the 

assessment of participant’s perceptions of feeling alive and vital. To assess eudaimonic 

well-being as experienced in exercise contexts, the following stem was provided to 

contextualize the SVS items "Please respond to each of the following statements by 

indicating the degree to which the statement is true when you engage in moderate and 

vigorous exercise".  Participants responded to each item (sample item: “I feel energized”) 

across a 7-point Likert-scale anchored at the extremes from 1 (not at all true) to 7 (very 

true). Participant responses were summed and averaged across the number of items to 

form an overall score, with higher scores representing greater eudaimonic well-being.   

 Structural validity has been demonstrated for scores from the global 7-item SVS 

scale (Bostic, Rubio, & Hood, 2000) and for select aspects of construct validity in 

exercise contexts (Wilson et al., 2006).  When modified to exercise contexts, support for 
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construct validity of SVS scores has been demonstrated via correlations with markers of 

well and ill-being and behavioural regulation (Edmunds et al., 2007; Edmunds et al., 

2010).  Estimates of internal consistency (i.e., Cronbach α’s; Cronbach, 1951) for SVS 

scores contextualized to exercise (Edmunds et al., 2010) and physical activity settings 

(Gunnell et al., 2011) have ranged from 0.89 – 0.94. 

 Hedonic Well-Being.  The short form Positive and Negative Affect Scale 

(PANAS; Mackinnon, Jorm, Christensen, Korten, Jacomb, & Rodgers, 1999) is a 10-item 

questionnaire assessing positive and negative affect.  To reflect affective experiences in 

exercise contexts participants were asked to respond to each item following the stem 

“please indicate to what extent you generally feel this way when you engage in moderate-

to-vigorous exercise”.  Utilizing a 5-point Likert-scale anchored at the extremes from 1 

(very slightly or not at all) to 5 (very much) participants were asked to rate the extent to 

which they have experienced each affective state in the past 7 days.  Participants were 

asked to respond to 5 items assessing positive affect (sample item: “excited”) and 5 items 

assessing negative affect (sample item: “upset”), with higher scores for positive items 

indicative of feeling enthusiastic and alert and higher scores for negative items being 

indicative of feelings of distress.  The 5 items from each subscale were averaged to form 

an overall affect score.  

 Support for structural validity of the short form PANAS has been demonstrated 

through factor analysis (Mackinnon et al., 1999).  Scores from the PANAS have 

demonstrated support for construct validity (Mack et al., 2012; Wilson et al., 2006) in 

various physical activity contexts.  Cronbach (1951) estimates of internal consistency 
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have been demonstrated to range from 0.85 to 0.93 (Mack et al., 2012; Wilson et al., 

2006).  

Physical Self Concept.  The physical self-concept subscale of the Physical Self-

Description Questionnaire (PSDQ-PSC; Marsh, Richards, Johnson, Roche, & Tremayne, 

1994) is a 6-item global evaluation of the level of positive feelings a person has about 

themselves.  Participants were asked to respond to each item on a 6-point Likert scale 

ranging from 1 (false) to 6 (true), with a higher score indicating greater physical self-

concept.  Sample items include “I am satisfied with the kind of person I am physically” 

and “I feel good about the way I look and what I can do physically”.   

 Internal consistency reliability estimates (Cronbach, 1951) demonstrate internal 

consistency for this subscale (α = 0.90; Marsh et al., 1996).  Support for the validity of 

the 6-item PSDQ subscale has been demonstrated, with evidence of structural validity 

provided through factor analytic and multitrait-multi-method procedures (Marsh, 1996; 

Marsh et al., 1994).  Construct validity has been demonstrated through research 

supporting theoretically consistent links with physical fitness (Marsh, 1997) and 

psychological need satisfaction (Wilson & Bengoechea, 2010).  

 Leisure-Time Physical Activity. The Godin Leisure-Time Exercise 

Questionnaire (GLTEQ; Godin & Shepard, 1985) is a 3-item instrument designed to 

assess the frequency of mild, moderate, and vigorous physical activity that last a 

minimum of 15 minutes in duration, across the span of a week. Given the focus on 

moderate and strenuous activity in the present investigation, only items reflecting these 

two dimensions were retained.  Participants were asked to indicate the number of times 

they engaged in moderate and vigorous exercise during a typical week.  Responses to 
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these two items were used to create an overall metabolic equivalent score (METS) using 

a mathematical formula [(Moderate × 5) + (Strenuous×9)].  Individuals with a GLTEQ 

score of 14 units or greater were included in the analysis (Godin, 2011).  Cut scores for 

the GLTEQ were developed to align with recommendations from the Surgeon General 

(U.S. Department of Health and Human Services, 1996, 1999), as well as the health 

benefits associated with certain volumes of exercise (Godin, 2011).  The single item 

indicator assessing frequency of physical activity engaged in “enough to work up a 

sweat” (Godin & Shepard, 1985) was also utilized as a separate estimate of exercise 

intensity.  Participants were asked to respond to the question “During a typical 7-Day 

period (a week), in your leisure time, how often do you engage in any regular activity 

long enough to work up a sweat (heart beats rapidly)?  Participants responded by 

selecting one of the three response options provided (1 = often, 2 = sometimes 3 = 

never/rarely).
1
  In order to assess exercise rather than physical activity, the items were 

modified to reflect the exercise context.  This involved altering the items by replacing the 

words ‘physical activity’ with the word ‘exercise’.  

  Correlations between MET scores and indices of physical fitness demonstrates 

concurrent validity for the original 3-item GLTEQ (Jacobs, Ainsworth, Hartman, & 

Leon, 1993) with support for test scores in young adult samples noted (Wilson et al., 

2006).  The test–retest reliability of overall GLTEQ scores across 2 weeks has been 

reported as 0.74 in a sample of healthy adults (Godin & Shephard, 1985).  Construct 

validity support for the inclusion of moderate and vigorous intensity activities has been 

provide through negative correlations with indices of body composition (e.g., body fat 

percentage; Godin & Shepard, 1985) and positive correlations with cardiorespiratory 
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fitness (i.e., VO2max) and with engagement in strenuous activities particularly salient 

(Godin, 2011).  

 Perceived Exertion.  The Borg Perceived Exertion Scale (RPE; Borg, 1982) was 

used to measure exercise intensity.  Designed to directly parallel heart rate (Borg, 1998), 

the RPE measures the intensity of perceived exertion on a 15-point scale representing 

equal intervals and ranging from 6 (“no exertion at all”) to 20 (“maximal exertion”).  

Seven of the 13 numerical ratings are anchored with labels (e.g., very light, heavy).  

Participants were asked to respond in terms of how they usually feel while exercising at a 

moderate to vigorous intensity (“Please respond to the following statement by indicating 

generally, what is your perception of exertion when you engage in moderate to vigorous 

exercise.  This feeling should reflect how heavy and strenuous the generally exercise 

feels to you, combining all sensations and feelings of physical stress, effort, and fatigue.  

Do not concern yourself with any one factor such as leg pain or shortness of breath, but 

try to focus on your total feeling of exertion”).  Support for the use of the RPE as an 

estimate of perceptual intensity of effort has been noted (Noble & Noble, 1998). 

 Psychological Need Satisfaction.  The Psychological Need Satisfaction in 

Exercise Scale (PNSE; Wilson, Rogers, Rodgers, & Wild, 2006) is an 18-item scale 

grounded in SDT and BPNT (Deci & Ryan, 2002) that assesses perceived psychological 

need satisfaction specific to exercise.  The psychological needs of competence, 

autonomy, and relatedness are assessed via 6-items each, and sample items include ‘I feel 

that I am able to complete exercises that are personally challenging’ (Competence), ‘I 

feel free to exercise in my own way’ (Autonomy), and ‘I feel attached to my exercise 

companions because they accept me for who I am’ (Relatedness).  Participants were 
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asked to respond to each item in terms of how they felt engaging in moderate to vigorous 

exercise over the past 7 days (“The following statements represent different feelings 

people have when they engage in exercise. Please answer the following questions by 

considering how you have typically felt when you engaged in moderate to vigorous 

exercise over the past 7 days”). Participants responded to each item via a 6-point Likert 

scale from 1 (false) to 6 (true).  Higher scores are representative of greater need 

satisfaction.  

  Psychometric properties of the PNSE have been examined, demonstrating the 

usefulness of this instrument for examining psychological need satisfaction within an 

exercise context.  Wilson and colleagues (2008) conducted a systematic review 

concerning reliability and validity of scores derived from the PNSE.  Internal consistency 

reliability estimates (Cronbach, 1951) ranging from 0.84 to 0.96 and high score stability 

(i.e., test-retest reliability) were documented and provide support for use of the scale 

(Wilson et al., 2008).  Support has been found for structural and generalizability validity 

of the scale, as well as for invariance across gender and exercise setting (Wilson et al., 

2008; Wilson et al., 2006).  

Procedures 

This study employed a three-wave, non-experimental, longitudinal design.  

Following ethical clearance (see Appendix A), exercisers were recruited through 

undergraduate and graduate courses at Brock University.  Course instructors were 

contacted in order to gain permission to enter the classes to explain the study to potential 

participants (see Appendix B).  The nature of the study was announced in class (see 

Appendix C), and willing participants were scheduled to complete the surveys in small 
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groups at a mutually convenient time.  After being introduced to the study, each 

participant was provided with an informed consent form (see Appendix G), a letter of 

invitation (see Appendix E), and a questionnaire package (see Appendix F).  After the 

completion of the questionnaires at Time 1 (T1) participants were scheduled to return at a 

mutually convenient time three weeks later to complete the same survey instruments with 

the exception of items assessing demographic information.  Upon completion of the 

questionnaires at time two (T2), the participants were scheduled to return and complete 

the questionnaires once more three weeks later (i.e., T3).  Approximately one week prior 

to the T2 and T3 test administration period, participants were sent an e-mail reminder of 

the next data collection period (see Appendix D).  Participants were provided with a 

debriefing form (see Appendix H) where they could provide contact information if they 

wished to receive a summary of the major findings of the study.  Participants did not 

receive any form of monetary compensation for participation.  

Data Analysis 

 Data analysis proceeded in sequential stages. First, preliminary data analysis was 

conducted in order to examine patterns of missing data, and whether statistical 

assumptions were met for the intended analyses.  Cases were removed from subsequent 

analysis if no information was provided by the participant, or if the participant did not 

engage in moderate and/or vigorous exercise as assessed through the GLTEQ.  

Appropriate parametric (e.g., independent samples t-tests) and non-parametric (e.g., chi-

squared analysis) analyses were calculated for demographic, MVPA, well-being, physical 

self-concept, and psychological need satisfaction variables to determine if differences 

existed between those who completed all three time points and those who dropped out of 
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the study.  Effect sizes (Cohen's d; Cohen, 1988 and phi coefficients; Grissom & Kim, 

2005) were calculated and interpreted to determine the magnitude of practical 

significance.  For participants providing information at all three time points, well-being, 

physical self-concept, and psychological need satisfaction variables were screened for 

missing values.  Within-person mean substitution was conducted for any cases with less 

than 50% of the data missing (Hawthorne & Elliot, 2005).   

 Second, descriptive statistics and the examination of univariate normality was 

undertaken for scores from all study variables.  Estimates of internal consistency 

(Cronbach's a; Cronbach, 1951) were computed to determine the reliability of scores 

from instruments assessing well-being, physical self-concept, and psychological need 

satisfaction.   

  Third, bivariate correlations (Pearsons r) were calculated between GLTEQ scores 

and all psychological variables at each of the three time points.  Standardized residuals 

were calculated to determine change across study variables.  Standardized residuals were 

calculated for each possible pairwise combination (i.e., T1 – T2, T1 – T3 and T2 – T3) 

consistent with Rahman and colleagues (2011).  For example, the standardized residual or 

change score of each variable was determined using regression analysis, with T1 being 

the independent variable and T2 the dependent variable.  Bivariate correlations were 

calculated to examine patterns of association between variables based on change scores.  

Confidence intervals were calculated to provide an additional source of information 

related to null hypothesis significance testing (Thompson, 2001).  

 To test the secondary research question, multiple mediation analysis was 

conducted using bootstrapping procedures advocated by Preacher and Hayes (2007).  
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Bootstrapping is a non-parametric resampling procedure that creates a new sample size 

based on replacement of cases from the original dataset (Preacher & Hayes, 2008).  The 

recommended bootstrap sample of 5000 (k = 5000; Preacher & Hayes, 2008) was used 

for the current study.  Bootstrapping produces a 95% bias corrected and accelerated 

confidence interval (BCaCI; Efron, 1987; Efron & Tibshirani, 1993) that is asymmetrical 

which in turn reduces the Type I error rates.  Mediation (or an indirect effect) occurs if 

the BCa CI does not contain zero (Preacher & Hayes, 2008).  Specific indirect effects 

were also examined through the use of BCa CIs to examine the unique contribution of 

each potential mediator in the model (i.e. competence, autonomy, relatedness).  For the 

purpose of this analysis MVPA and PNSE were taken at the same point in time while 

well-being was taken at a later timepoint.  Multiple mediation analyses were conducted to 

examine whether variation in each of the psychological needs influenced change in the 

exercise behaviour – well-being relationship.   

Serial mediation analyses with bootstrap methods advocated by Hayes (2013) 

were conducted.  Serial multiple mediator models allow for the examination of direct and 

indirect effects of one variable on another while modelling the process through which one 

mediator influences another leading to the final outcome.  For the purpose of this analysis 

MVPA was taken at Time 1, while well-being at the final test administration was 

considered the outcome. Psychological need satisfaction was taken at each of the three 

test administrations and considered as three possible mediating variables.  Within the 

serial mediation analysis it is assumed that a casual relationship is present between the 

mediating variables.  Serial mediation analyses were conducted to examine whether 
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variation in psychological need satisfaction at each of the three time points influenced the 

MVPA – well-being relationship.   

Results 

Preliminary Data Analysis 

A total of 211 individuals provided consent to participate in this study.  Thirty-

seven individuals failed to meet inclusion criteria and were excluded from all analyses. 

More specifically, thirty-six individuals did not exercise at a commercial fitness facility 

and one individual did not report engaging in MVPA.  An additional 27 individuals were 

excluded from analysis due to failure to provide information at all three test 

administrations (n = 15 provided data at the first data collection period only; n = 12 

provided data at the first two collection periods only).  

 Parametric (e.g., t-tests) and non-parametric tests (e.g., χ
2
) significance tests were 

conducted on demographic and study variables taken at baseline to determine whether 

differences existed between those who completed the three test administrations and those 

who did not (see Table 1).  Statistically significant differences in participant responses 

were not noted, with the exception of subjective vitality (p = .03; see Table 1).  All 

subsequent analyses were performed on a final sample of 147 individuals.  

Missing Values Analysis was conducted for all study variables in order to 

examine patterns of missing data.  Results of the analysis revealed that all data was 

missing at random, and that quantity of missing data was not a cause for undue concern 

as missing data ranged from 0 – 2% in this sample (Tabachnick & Fidell, 2007).  Missing 

data values were imputed using an expectation maximization technique in SPSS Version 

20. 
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Sample Characteristics 

The final sample (N = 147) was comprised of 80 females (Mage = 22.56; SDage = 

1.43) and 67 males (Mage = 20.84; SDage = 1.39).  Average Body Mass Index (BMI) 

values for this sample fell within the “healthy” range (MBMI = 23.96; SDBMI = 3.38; 

Health Canada, 2013).  All participants (100.00%) identified with being single/never 

married, and the majority of participants identified their ethnicity as Caucasian (92.50%).   

Descriptive Statistics and Estimates of Internal Consistency 

Descriptive statistics, estimates of normality and internal consistency of test 

scores across all three test administration periods were calculated (see Tables 2-5).  On 

average, participants reported engaging in MVPA ranging from a high of 66.14 (SD = 

39.54) METS per week at Time 1 to 58.72 (SD = 30.63) METS at Time 3.  When 

considering markers of well-being (i.e. PA, SVS, and PSDQ-PSC) participants reported 

average levels that fell above the mid-point of response scale options.  The present 

sample reported low levels of negative affect, with the average score falling below the 

theoretical mid-point for the response scale for all test administration periods.  At all 

three test administration periods, participants indicated that they perceived their 

psychological needs fulfilled within the exercise context, as scores for competence, 

autonomy and relatedness fell above the theoretical mid-point of the response scale 

options.   

The assumption of normality was tested by examining skewness and kurtosis 

values for each study variable (see Tables 2-5; Glass & Hopkins, 1996) across all test 

administrations.  Examination of skewness values revealed no major cause for concern 

(values ranged from -1.80 to 1.96; Glass & Hopkins, 1996).  Kurtosis values were within 
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an acceptable range for well-being variables (-0.48 to 2.81) with the exception of 

negative affect at Time 2 which was leptokurtic.  In regards to psychological need 

satisfaction, autonomy at both Time 1 and Time 2 were moderately leptokurtic (4.97 and 

3.69 respectively).   

Estimates of internal consistency (Cronbach’s α; Cronbach, 1951) were calculated 

for test scores derived from indices of well-being and perceived psychological need 

fulfillment.  Results of the analysis revealed that Cronbach’s α’s ranged from 0.58 to 0.97 

at Time 1 (see Table 2), 0.75 to 0.98 at Time 2 (see Table 3), and 0.71 to 0.98 at Time 3 

(see Table 4).   

Patterns of association between study variables (Cross sectional).  Pearson 

bivariate correlations were calculated between MVPA, indices of psychological need 

satisfaction and well-being (see Tables 5-7).  Consistent through all three test 

administrations, small-to-moderate associations were evident between indices of well-

being in the hypothesized direction (r12's ranged from .29 to .66).  Negative affect tended 

to display a weak negative relationship with other indices of well-being.  A pattern of 

small-to-moderate correlations was evident between the three psychological needs 

postulated by Deci and Ryan (2002) at each of the test administrations (r12's ranged from 

.26 to .58).  However it should be noted that satisfaction of the psychological need for 

relatedness and satisfaction of the psychological need for autonomy were only 

significantly positively associated at the third test administration (r12 = .25 p < .01). 

MVPA consistently demonstrated a significant small-to-moderate association 

with indices of well-being in the hypothesized direction (r12's ranged from .16 to .29). 

When negative affect served as the well-being marker, no significant association with 
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MVPA was noted.  In regards to psychological need satisfaction, significant small-to-

moderate correlations were consistently noted between MVPA and satisfaction of 

competence and relatedness in exercise settings (r12's ranged from .16 to .25).  A pattern 

of small-to-moderate correlations were evident between psychological need satisfaction 

and well-being indices at each of the test administrations (r12's ranged from .16 to .68).  

Negative affect displayed a significant negative relationship with satisfaction of the need 

for competence at time 2 (r12 = -.20) and with satisfaction of the need for autonomy at 

time 3 (r12 = -.27). 

Patterns of association between study variables (Change scores).  Pearson 

bivariate correlations were calculated between standardized residual scores calculated for 

MVPA, indices of need satisfaction and well-being (see Tables 11-13).  Consistent 

through all three test administrations, small-to-moderate associations were evident 

between change in indices of well-being in the hypothesized direction (r12's ranged from 

.15 to .53).  Significant small-to-moderate associations were consistently noted between 

change scores for indices of MVPA and well-being in the hypothesized direction (r12's 

ranged from .15 to .19).  As such, changes (i.e., increases) in MVPA were associated with 

corresponding increases in well-being over time.  Change in MVPA was significantly 

associated with change in positive affect (r12's ranged from .17 to .18) in the expected 

direction across all contrasts examined.  Change in MVPA was significantly associated 

with change in physical self-concept (r12's ranged from .15 to .19) with the exception of 

Time 2 – Time 3 (r12= .02).  Change in MVPA was only significantly associated with 

change in subjective vitality Time 1 – Time 2 (r12 = .16).  Inconsistent with study 

hypotheses, change in MVPA was shown to have a significant positive association with 
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change in negative affect (r12's ranged from .16 to .21 see Tables 10 and 11) across two 

of the three administration periods.   

Change in MVPA was not statistically significantly associated with change in 

psychological need satisfaction, with the notable exception of the negative relationship 

with perceived satisfaction of the need for autonomy (r12 = -.15) at Time 2 – Time 3.  A 

pattern of small-to-moderate correlations were evident between change in well-being 

indices and change in psychological need satisfaction in the hypothesized direction (r12's 

ranged from .09 to .43 see Tables 9-11).  A small-to-moderate positive association was 

noted between changes in the three psychological needs (r12's ranged from .12 to .51 see 

Tables 9-11) in the hypothesized direction. 

Main Analyses 

Multiple Mediation. Results of the bootstrapping procedure to test for multiple 

mediation across time points can be found in Tables 11-13.  In all analyses MVPA and 

psychological need satisfaction were taken from one test administration (e.g., Time 1) 

with markers of well-being taken at a more distal administration periods (i.e., Time 2 or 

Time 3).  Comparable results were noted regardless of the time frame which encapsulated 

the analysis.  When physical self-concept or subjective vitality served as the criterion 

variable, variation in psychological need satisfaction mediated the MVPA – well-being 

relationship.  Interpretation of the specific indirect effects indicated that competence 

served as a unique mediator when considering subjective vitality or physical self-concept 

as the indicator of well-being. A different pattern of results emerged when affective 

indices served as the markers of well-being.  Regardless of test administration period, 
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neither the MVPA-negative affect relationship nor the MVPA – positive affect 

relationship was mediated by variation in psychological need satisfaction.   

Serial Mediation.  The degree to which perceived psychological need satisfaction at 

each test administration mediated the relationship between MVPA at Time 1 and indices 

of well-being at Time 3 (see Figure 1) was tested using a serial mediation analysis with 

bootstrap methods (Hayes, 2012). 

There was a significant total effect (c1) of MVPA on well-being when PSDQ-PSC (β = 

.0050, t = 2.60, p = .01) and SVS (β = .0051, t = 2.25, p = .03) served as the outcome 

variable of interest.  Significant direct effects (c1’) were noted between MVPA and 

PSDQ-PSC (β = .0036, t = 2.26, p = .03). Total indirect effects were not significant 

regardless of the well-being indicator being examined (confidence intervals spanning 

zero).  Examination of the specific indirect effects indicated that mediation was evident 

when considering PSDQ-PSC and SVS as indicators of well-being.  The indirect effect 

through MVPA T1 through PNSE T1, to PNSE T2, to PNSE T3 was significant for 

PSDQ-PSC (a1a4a5b3 = .0007; CI = .0001 to .0023) and SVS (a1a4a5b3 = .0010; CI = 
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.0001 to .00130).    Therefore, increased MVPA was associated with increased 

psychological need satisfaction at Time 1, which in turn was positively associated with 

psychological need satisfaction at Time 2.  Psychological need satisfaction at Time 2 was 

further associated positively with psychological need satisfaction at Time 3 which 

resulted in greater PSDQ-PSC or SVS. Also of note, mediation was not evident when 

positive or negative affect served as the outcome variable of interest.   Path coefficients 

for the serial mediation analyses can be found in Table 14.  

Discussion 

 Physical activity (and exercise) has been advocated as a means through which 

well-being can be enhanced or achieved (Biddle & Ekkekakis, 2005; Bouchard et al., 

2007; Fox & Wilson, 2008).  However, the nature of the exercise – well-being 

relationship is complex (Biddle & Ekkekakis, 2005) with conclusions attesting to the 

benefits of exercise linked to variation in markers of well-being (Netz et al., 2005), mode 

of exercise (Solberg, Hopkins, Ommundsen, & Halvari, 2012), duration and intensity of 

exercise (Reed & Ones, 2006; Sylvester et al., 2012) and study quality (Reed & Buck, 

2009).  The main purpose of the present investigation was to determine the association 

between MVPA and indices of well-being over time.  Grounded in BPNT (Deci & Ryan, 

2002), the secondary objective was to determine the role of fulfilling psychological needs 

for competence, autonomy, and relatedness in the MVPA – well-being relationship.   

 The data from the present investigation provided a number of findings worthy of 

mention.  First, increased MVPA was generally associated with increased well-being 

based on results conducted both at the level of cross-sectional analysis and change scores 

over time.  Second, psychological need satisfaction generally demonstrated a significant 
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positive relationship with both MVPA and indices of well-being, albeit autonomy 

displayed an inconsistent pattern of relationships.  Finally, in response to the secondary 

research objective, mediational analysis revealed that psychological need satisfaction 

mediated the relationship between MVPA and indices of well-being, with changes in 

competence emerging as the primary mechanism influencing well-being.  

Comparison of Study Participants to Previous Research  

 Descriptive statistics derived from study variables at each test administration 

period relay characteristics of the study participants relative to existing literature.  Using 

scores from the GLTEQ (Godin & Shepard, 1985), the present sample displayed levels of 

MVPA consistent with previous research using samples comprised primarily of 

undergraduate students (e.g., Sylvester et al., 2012; Wilson & Muon, 2008) but higher 

than that reported in older cohorts (e.g., Edmunds et al., 2006). This corresponds to 

literature documenting a decline in LTPA in older populations (Gilmour, 2007).  When 

considering indices of well-being, this sample demonstrated high levels of positive affect 

and low levels of negative affect, which is consistent with previous literature using young 

adults (e.g., Mack et al., 2012).  Participants also indicated high levels of subjective 

vitality, which is consistent with the data reported by Wilson and colleagues (2006), and 

levels of physical self-concept consistent with previous studies of university cohorts 

(Wilson et al., 2006).  Finally, consistent with existing literature (e.g., Edmunds et al., 

2006; Wilson et al., 2006), the present sample reported that their basic psychological 

needs were highly satisfied within exercise contexts with perceptions of competence most 

endorsed and relatedness in exercise least satisfied. 
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MVPA and Well-Being  

 The primary purpose of the present investigation was to examine the relationship 

between MVPA and well-being across three test administrations each separated by three 

weeks. Consistent with study hypotheses and previous research (e.g., Edmunds et al., 

2006) a statistically significant correlation was evident between MVPA and all indices of 

well-being at each test administration.  The relationship between greater physical activity 

and greater subjective vitality and positive affect has previously been noted in samples of 

university students (e.g., Wilson et al., 2006) and exercisers (Edmunds et al., 2006).  

Similarly, the relationship between greater MVPA and greater physical self-concept is 

consistent with research by Marsh and colleagues (2006).  Finally, that increased MVPA 

was associated with reductions in negative affect at each test administration is consistent 

with Edmunds and colleagues (2007).  

 Examination of the relationship between MVPA and indices of well-being based 

on change scores revealed many of the patterns noted from observational data.  More 

specifically as MVPA increased over time, so too did individuals’ well-being.  However, 

two exceptions are worthy of attention.  Specifically, change in subjective vitality was 

only significantly (p < .05) associated with change in MVPA between the first and 

second test administration period.  In an effort to explain this inconsistency, consideration 

of study design, statistical artifacts, and sample characteristics is warranted.  First, current 

conclusions underscoring the nature of the physical activity - vitality  relationship have 

largely been based on observational studies in young adults (e.g., Molina-Garcia et al., 

2011; Wilson et al., 2006) or population health data (Wendel-Vos et al., 2004).  While 

results of these studies cannot be ignored, the quality of the conclusions may be limited 



36 
 

(Crocker & Algina, 1986).  Further, findings demonstrating the positive association 

between physical activity and vitality generated from population health data affords 

statistical but little clinical (i.e., meaningful) significance given the large sample sizes 

typical of these investigations (Tessier et al., 2007).  Second, response frequencies for 

each subjective vitality item demonstrated that at least 15% of participants scored 6 or 

greater at each test administration while only 7.5% or fewer scored 4 or fewer.  As such, 

that increases in MVPA were not consistently associated with increased perceptions of 

subjective vitality may be linked to a statistical artifact known as a ceiling effect which 

can be problematic in longitudinal data analysis (Wang, Zhang, McArdle, & Salthouse, 

2009).  Finally, what is known about the relationship between changes in physical 

activity and vitality over time is mainly limited to older adults (e.g., Solberg et al., 2012) 

or cohorts living with a chronic health condition (i.e., Häkkinen, Rinne, Vasankari, 

Santtila, Häkkinen, & Kyröläinen, 2010; Tessier et al., 2007).  As such, characteristics of 

the sample such as age or health status may account for the differences in findings 

attesting to the physical activity – vitality relationship in the present investigation with 

those of existing literature.   

A second inconsistency was the statistically significant positive relationship 

between change in MVPA and change in negative affect noted for two of the three test 

administration periods.  A positive relationship between physical activity and negative 

affect has been noted in previous research (e.g., Gunnell et al., 2011).  While it is largely 

believed that exercise makes you feel better, emerging literature demonstrates that the 

effect of exercise on affect is largely dependent on exercise intensity (Biddle & 

Ekkekakis, 2005).  Specifically, more intense exercise is associated with greater negative 
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affect during a single bout of exercise (Bixby, Spalding, & Hatfield 2001; Ekkekakis, 

Hall, & Petruzzello, 2004; Hall, Ekkekakis, & Petruzzello, 2000).  Given the focus of the 

present investigation on MVPA it is feasible that this cohort experienced a greater sense 

of negative affect as a result of the intensity of activity than experienced by those 

engaging in less strenuous exercise.   

Association of Psychological Need Satisfaction with Behaviour and Well-Being 

 Study hypotheses stating that MVPA would be positively related with scores from 

the PNSE were partially supported.  Perceptions of competence and relatedness emerged 

as being positively associated with MVPA while perceived autonomy was negatively 

associated with MVPA when examined at a single point in time.  This pattern of 

relationships is consistent with existing research (Mack et al., 2012; Wilson & Muon, 

2008) demonstrating that competence and relatedness, but not autonomy, were 

significantly correlated with physical activity in a sample of university students.  When 

examining the relationship based on change scores there was no relationship between any 

of the psychological needs and MVPA, with the exception of perceived autonomy which 

was negatively associated with MVPA at Time 2 – Time 3.  Consistent with existing 

research in young adults (Mack et al., 2010) and older cohorts (Gunnell et al., 2011; 

McDonough & Crocker, 2007), MVPA appears at best to be negligibly associated with 

perceptions of volition and the experience a sense of choice and psychological freedom 

consistent with autonomy in this cohort.  Therefore, there is mounting evidence to 

suggest that perceived autonomy is not as important to physical activity (including 

MVPA and exercise) behaviour in young adults when compared to perceptions of 

psychological need satisfaction linked to mastery experiences and social connection to 
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others.  While Deci and Ryan (2000) contend that psychological needs are universal and 

that all needs must be fulfilled in order for a state of well-being to ensue, they do not 

make theoretical links between perceptions of psychological need satisfaction with 

behaviour.  With research examining the possible relationship between psychological 

need satisfaction and behaviour (e.g., Edmunds et al., 2006; Mack et al., 2012) in its 

infancy, further investigation is warranted to elucidate the extent to which psychological 

needs are associated with outcomes other than well-being. 

 Consistent with previous research and study hypotheses a small-to-moderate 

positive relationship was present between psychological need satisfaction and indices of 

well-being (i.e., positive affect, subjective vitality and physical self-concept).  The 

relationship between positive affect and PNSE scores is consistent with previous research 

using cohorts comprised of exercisers (Wilson et al., 2006), university students (Mack et 

al., 2012) and older adults engaged in dragon boat racing (McDonough & Crocker, 

2007).  Research by Wilson et al. (2006) demonstrated support for the relationship 

between subjective vitality and psychological need satisfaction in the expected direction 

in a sample of university-aged exercisers, although relatedness did not reach statistical 

significance.  It has been noted that perceived relatedness to others in exercise settings 

inconsistently predicts well-being, and while the pattern of association was in the 

expected direction the magnitude of the relationship was much smaller than what is 

typically seen with the other needs (Gunnell et al., 2011; McDonough & Crocker, 2007; 

Wilson & Bengoechea, 2010; Wilson et al., 2008).  Additionally, findings for physical 

self-concept are consistent with Standage and colleagues (2012) linking psychological 

need satisfaction and the self-concept dimensions of physical abilities and physical 
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appearance in secondary school students.  Finally, a negative relationship was evident 

between PNSE scores and negative affect; however the magnitude of the relationship 

generally failed to attain conventional levels of significance (p < .05). This is consistent 

with previous research which demonstrates a negative relationship between PNSE scores 

and negative affect in cohorts such as exercisers (e.g., Wilson et al., 2006) and university 

students (Mack et al., 2012).  

 Conclusions based on change score analyses between psychological need 

satisfaction and well-being demonstrated a similar pattern to those observed at a single 

point in time with exceptions only noted between the first and second test administration.  

First, change in perceived competence emerged as the psychological need most 

significantly (p < .05) associated with well-being outcomes, with the only other 

significant relationship between change in perceived relatedness and change in positive 

affect.  Given that perceived competence tends to emerge as the most prominent 

psychological need in exercise contexts in relation to well-being (e.g., Wilson et al., 

2006) and physical self-concept (Standage et al., 2012), this finding is not surprising.  

Second, changes in PNSE scores were generally not associated with negative affect 

which may reinforce the belief that psychological need satisfaction is associated more 

with the promotion of well-being than with its absence (e.g., Mack et al., 2012).  

Does Psychological Need Fulfillment Mediate the MVPA – Well-Being 

Relationship? 

 It has been established that physical activity is associated with improvement in 

well-being (Biddle & Ekkekakis, 2005); with emerging evidence suggesting that the 

intensity of exercise is of particular importance (Molina-García et al., 2011; Sylvester et 
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al., 2012).  However, inquiry into the process through which this occurs is relatively 

novel (Biddle & Ekkekakis, 2005; Fox, 2002) or limited to select psychological 

constructs (e.g., social support; McAuley, Blissmer, Marquez, Jerome, Kramer, & Katula, 

2000). Consistent with study hypotheses and previous research (e.g., Gunnell et al., 2011; 

Mack et al., 2012), psychological need satisfaction mediated the relationship between 

MVPA and physical self-concept at each of the three time points, and between MVPA 

and subjective vitality at two of the three time points assessed in the present 

investigation. When considering specific indirect effects it was evident that competence 

contributed uniquely to these well-being markers. Competence emerged as the strongest 

unique predictor of well-being at each test administration, while relatedness emerged as 

an inconsistent mediator.  Perceived autonomy did not mediate the relationship.  Findings 

from the present investigation are largely consistent with conclusions noted in individuals 

living with osteoporosis (Gunnell et al., 2011) and young adults (Mack et al., 2012; 

Sylvester et al., 2012).  Taken collectively, existing research seems to highlight the 

importance of the fulfillment of the need for competence in physical activity settings.  

Satisfaction of the needs for autonomy and relatedness appear to be less influential as a 

mechanism through which well-being can be achieved in physical activity (including 

exercise) settings.  As the importance of perceived relatedness tends to emerge more in 

research conducted over a longer period of time (e.g., Mack et al., 2012) it is plausible 

that it is more important in the long term as opposed to the short time-frame captured in 

this present investigation.   

 Results of Preacher and Hayes’ (2008) bootstrapping procedure revealed that 

psychological need satisfaction did not mediate the relationship between MVPA and 
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negative affect at any of the three test administrations.  Previous research investigating 

the role of psychological need satisfaction in the physical activity – negative affect 

relationship has been equivocal (Gunnell et al., 2011; Mack et al., 2012; Sylvester et al., 

2012).  Additionally, that the relationship between MVPA and positive affect was not 

mediated by psychological need satisfaction is inconsistent with previous research (e.g., 

Mack et al., 2012).  Inconsistencies noted in the literature specific to the role of 

psychological need fulfillment in the physical activity – well-being relationship may be 

linked to differences in sample characteristics, measure of physical activity and/or 

positive and negative affect. As such further inquiry is warranted in order to make 

substantial claims concerning this relationship.   

 Results of the serial mediation bootstrapping procedure revealed a significant total 

effect of MVPA on well-being when both PSC and SVS served as the outcome variable 

of interest, with significant direct effects present for PSC only.  Examination of the 

specific indirect effects indicated that mediation was evident between MVPA and well-

being, with increases in an omnibus index of psychological need satisfaction at each test 

administrations influencing psychological need satisfaction at the subsequent test 

administration, leading to increased well-being at the third test administration.  Again, 

mediation was not evident between MVPA and positive affect or MPVA and negative 

affect. Serial mediation is present only when considering more cognitive evaluations (i.e., 

PSC, SVS) of well-being rather than affective well-being.  

 Examination of the specific paths within the serial mediation model highlights a 

number of key findings. While in the hypothesized direction, there was no significant 

relationship between MVPA and the composite measure of psychological need 
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satisfaction.  This finding is in contrast to those emanating from the multiple mediation 

analyses.  The lack of relationship between MVPA and psychological need satisfaction 

could be attributed to ceiling effects (Wang et al., 2009) as participants comprising the 

present sample indicated high scores on the PNSE, well-being and were sufficiently 

active to receive health benefits with GLTEQ scores above 14 METS (Godin, 2011).  

Additionally, the use of composite scores for the PNSE may contribute to the differences 

noted, as perceived satisfaction of the need for autonomy was associated with MVPA in 

the opposing direction from the other psychological needs.  Further, the use of composite 

scores may also account for disparities in conclusions drawn concerning the mediational 

role of psychological need satisfaction in the MVPA – well-being relationship based on 

analytical strategy (i.e., multiple mediation, serial mediation).  More specifically, 

examination of the relationship through multiple mediation (Preacher & Hayes, 2007) 

provided greater support for the mediating role of psychological need satisfaction.  While 

research using composite scores on the PNSE has rarely been adopted (e.g., Haggar et al., 

2006), concerns have been expressed around using aggregate scores with other SDT-

based instruments (Wilson, Sabiston, Mack, & Blanchard, 2012). Wilson and colleagues 

(2012) compared differences in the prediction of physical activity behaviour based on 

three different scoring protocols from scores on the Behavioural Regulation in Exercise 

Questionnaire (Mullan, Markland, & Ingledew, 1997).  Different scoring protocols were 

found to yield different results such that non-aggregated (as opposed to aggregated) 

scores accounted for greater variance in physical activity behaviour.  Additionally, the 

use of non-aggregated scores allowed for more specific conclusions to be drawn 

concerning which type of motivation is most important to predicting behavioural 



43 
 

outcomes (Wilson et al., 2012).  Further research into the use of composite scores for the 

PNSE is warranted given findings within other theories (i.e., Wilson et al., 2012).  

Despite the disparities in conclusions drawn, regardless of analytical method selected 

psychological need satisfaction served as a mediator in the MVPA – well-being 

relationship, with the importance of on-going psychological need satisfaction highlighted. 

Limitations 

 While this study provides further insight into the complex relationship between 

MVPA, well-being, and psychological need satisfaction it is not without limitations.  The 

present investigation utilized a homogeneous sample of young adults, and as such caution 

should be used when making generalizations from this research.  Similarly, the use of 

non-probability based sampling further limited the external validity (Lucas, 2003) of 

conclusions drawn from this research.  The results are true only for this sample, and 

replication in more diverse samples is required in order to determine the external validity 

of these results.    

 Study conclusions were based exclusively on self-report, a mode of data 

collection linked with a number of issues (Crocker & Algina, 1986).  Such issues include 

social desirability, recall bias, and a general misunderstanding of the questions posed to 

the participants (Crocker & Algina, 1986).  Subjective evaluations of, and affective 

reactions to, one’s life lie at the core of well-being (Diener, 2008) and are often 

extrapolated through self-report measures.  It is recognized that several other methods or 

modes of assessing well-being also have been adopted including informant reports 

(Schimmack, 2008), memory based measures (Seidlitz et al., 1997) and, reaction-time 

based 'implicit' measures (Kim, 2004).  With the exception of implicit measures, self-
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report measures typically correlate at least moderately with measures from each of the 

other assessment modalities.  Collectively, this work provides evidence for the validity of 

self-reports of well-being.  

Like well-being, physical activity is most commonly assessed via self-report and 

is also subject to issues such as recall bias (Welk, 2002).  Despite these limitations, self-

report measures are still deemed an acceptable method of collecting physical activity data 

(Welk, 2002), and correlations between MET scores and indices of physical fitness have 

been noted for the GLTEQ (Jacobs et al., 1993).  Further, issues pertaining to the 

measurement of psychological need satisfaction in exercise contexts have been noted 

(Wilson et al., 2003).  Although self-report will likely continue to be the dominant choice 

for the assessment of well-being, psychological need satisfaction and exercise behaviour, 

additional approaches can and should be employed in future work to validate self-report 

measures.  

 The timing of data collection, specifically the choice of a 3-week span between 

test administrations, could also be considered a limitation to the present investigation.  

Longitudinal research examining psychological needs as mediators is scarce thus far, 

however the research that has been conducted in this area has examined the relationship 

over a longer span of time (e.g., 6 months; Mack et al., 2012).  While three week 

intervals do not allow a long span of time in which to observe change, Pedhazur and 

Schmelkin (1991) advocate that in order to test for stability a 1-2 week time frame must 

be used.  As such, outside of the 1-2 week frame it is possible that change will occur.  To 

this point, Standage and colleagues (2012) noted changes in perceived need satisfaction 

and physical self-concept over a period of 2-weeks.  Additionally, the 3-week intervals 
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present a starting point within the literature, and future research is encouraged to expand 

upon it in order to determine if the same pattern of relationships is evident over an 

extended period of time.  

 Choices concerning analytic approaches and statistical comparisons employed 

were guided by the study hypotheses.  Given the number of study variables a large 

number of statistical comparisons were performed.  Consistent with statistical 

conventions in psychological research, an alpha level of .05 was employed for each 

comparison.  The alpha level defines the Type I error rate (Pollard & Richardson, 1987).  

The odds of making a Type I error increase as a function of a number of factors, 

including the number of statistical comparisons computed.  Given that researchers 

typically strive to avoid making conclusions based on 'false positive' results, it is 

desirable to limit the number of statistical tests computed in a given study in order to 

reduce Type I errors. Other approaches for reducing Type I error include lowering alpha 

in an effort to compensate for the number of statistical tests computed (e.g., lowering 

alpha to a more conservative level or a Bonferroni correction).  These statistical decisions 

may indeed serve to attenuate the probability of making a Type I error, however they 

hold implications for a second type of error - Type II error (Pedhauzer & Schmelkin, 

1991).   

 In the present investigation, it was decided not to employ an omnibus alpha 

correction or reduce the number of comparisons.  Rather upper limits for p-values (e.g., p 

< .05, p < .01) for individual statistical tests were interpreted where possible. Further, the 

bivarate correlations reflect effect sizes that offer insight into practical significance of 

study findings.  Consistent with this approach, the magnitude of effect size was reported 
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as opposed to simply focusing on the statistical significance level.  For the tests of 

mediation interpretation of confidence intervals following bootstrapping procedures, as 

opposed to p values, were adopted.  It is believed this approach provides a reasonable 

compromise between using an arbitrarily adjusted alpha level (e.g., .01 instead of .05) or 

an overly restrictive adjusted alpha based on a Bonferroni-type correction to determine 

the "significance" of the findings (Preacher & Hayes, 2008).  Nonetheless, it is 

acknowledged that the large number of statistical comparisons computed raises the 

probability that some of the results identified as "statistically significant" may be Type I 

errors.  

 Finally, while theory allows for a scientific and structured examination of the 

research question limiting the research to a single theory could neglect other potential 

variables.  As such by selecting a different theory to guide the research, or by using a 

number of theories in conjunction, it may have been possible to further understand the 

mechanisms through which MVPA influences well-being.  For example, variables 

embedded within Social Cognitive Theory (Bandura, 1997), such as self-efficacy, have 

been shown to play a role in the relationship between physical activity and well-being.  It 

is possible that by restricting the present research to BPNT (Deci & Ryan, 2002) 

pertinent variables were ignored which limited the conclusions made.  

Future Directions 

 Through mediation analysis the present study provides support for the role of 

psychological need satisfaction in the MVPA – well-being relationship over a 6-week 

period, with perceived competence specifically implicated.  Future research would do 

well to examine the relationship over a longer period of time.  Replication adopting a 
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longer span of time between test administrations (e.g., 2-months) would provide further 

credence to the role of ongoing psychological need satisfaction in exercise contexts.  

 The present investigation provides further support to the growing body of 

literature documenting psychological need satisfaction as a mechanism through which 

MVPA influences well-being.  However, the investigation into other possible 

mechanisms is warranted.  The use of BPNT (Deci & Ryan, 2002) was adopted in part to 

restrict the analyses to a parsimonious number of possible mediators and not intended to 

be inclusive of all possible mechanisms underpinning the MVPA – well-being 

relationship.  As Preacher and Hayes (2007) argue, there are always other possible 

mediators.  A number of other potential mediators have been identified in the literature, 

and future research would do well to extend this line of inquiry to include these variables.  

Sheldon and colleagues (2001) contend that self-esteem may be a fourth psychological 

need, while Wilson and colleagues (2006) found self-actualization to be strongly 

correlated with well-being.  Future research should endeavour to examine self-esteem and 

self-actualization as possible mediators of the MVPA – well-being relationship, as well 

as to examine other possible mechanisms.  

 By looking specifically at moderate and vigorous structured exercise a large 

portion of energy expended through the day is ignored (Bouchard et al., 2007).  The 

present study restricted participation to those who engaged in MVPA with a GLTEQ 

score of 14 or greater (Godin, 2011), and ignored mild intensity activities, those engaged 

in for less than 15 minutes, and incidental activity.  Future research may wish to extend 

beyond these restrictions and examine all intensities of exercise, including mild exercise.  

Further, leisure time physical activity is activity engaged in by personal choice during 
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leisure that increases energy expenditure (Bouchard et al., 2007).  Future research may do 

well to extend beyond structured exercise and examine the nature of the relationship in 

those engaged more broadly in health-enhancing physical activity including energy 

expended during domestic and occupational activities.  

 Despite the fact that physical activity is most commonly assessed via self-report 

instrumentation there is still a lack of consensus concerning how best to measure exercise 

or physical activity behaviour (Welk, 2002).  Future research could use more objective 

measures of exercise to examine the MVPA – well-being relationship.  Activity monitors 

are one way through which the intensity of exercise behaviour may be captured.  Future 

research may wish to utilize activity monitors, or a combination of both objective and 

subjective measurement, when examining the MVPA – well-being relationship.  

Given that study conclusions were derived from naturally occurring changes in 

MVPA and well-being, the true nature of the relationship between MVPA and well-being 

or the influence of psychological need satisfaction may be obfuscated.  Future research 

may wish to conduct a similar study utilizing an intervention in order to determine if 

manipulation of the independent variable yields a similar pattern of relationships.  

Further, researchers may wish to conduct an intervention in an environment that fosters 

participant’s psychological needs for competence, autonomy, and relatedness.  By doing 

so a greater understanding of the importance of satisfying the key psychological needs 

proposed by Deci and Ryan (2002) within BPNT within the exercise context to well-

being may achieved.  

The present investigation contributes to previous research (e.g., Mack et al., 2012) 

noting that perceived autonomy is not associated with well-being in physical activity 



49 
 

contexts.  While Deci and Ryan (2002) contend that all three needs are of equal 

importance there is mounting evidence to the fact that perceived competence may be the 

most important psychological need required to promote well-being.  Future research may 

wish to further examine the role of autonomy and relatedness in exercise settings such 

that statements concerning the role of these two psychological needs can be made with 

greater confidence. 

Practical Implications 

 The present investigation contributed to existing literature documenting a link 

between MVPA and well-being.  While building on previous research this investigation 

provides unique insight into the mechanism through which MVPA contributes to well-

being.  Further, this investigation contributes support for the role of exercise intensity.  

While the link between exercise and well-being is well documented (e.g., Edmunds et al., 

2006; Wilson et al., 2006) research examining potential mediators of this relationship has 

been limited to health enhancing physical activity (Mack et al., 2012) or physical activity 

in those diagnosed with osteoporosis (Gunnell et al., 2011).  The present study extends 

this line of inquiry and provides support for the role of psychological need satisfaction 

within an exercise context.   

 Calls for research to examine which variables mediate the MVPA – well-being 

relationship have been forthcoming (e.g. Netz et al., 2005).  While the majority of 

previous research has been atheoretical (Fox, 1997) the present investigation used BPNT 

(Deci & Ryan, 2002) as the framework to guide the examination of this relationship.  

Interpretation of study findings suggests that perceived competence may serve as a 

mediating variable.  As such, one plausible way to facilitate exercise participation in 
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young adults may be through the provision of opportunities for people to satisfy this need 

in the exercise context.  It may be possible to increase perception of need fulfillment by 

structuring exercise settings in a manner that makes individuals feel capable.  Rodgers 

and Loitz (2008) suggest that perceptions of competence can be fostered through clear 

communication, respect of the individual’s attempts, and celebration of successes.   

 The present investigation contributes important information concerning the role of 

exercise intensity in the promotion of well-being.  Adding to existing research 

demonstrating the importance of high intensity (e.g., Molina-García, et al., 2011; 

Sylvester et al., 2012), study findings have implications for health promoters and physical 

activity specialist.  Given the evidence that higher intensity exercise is more strongly 

associated with well-being physical activity specialists would do well to incorporate 

moderate-to-high intensity exercise into program planning.  Further, health promotion 

specialists may wish to focus on the importance of engaging in moderate and high 

intensity exercise for the promotion of well-being. However, care should be taken to 

ensure that exercise prescription is not all strenuous as vigorous intensity exercise has 

been associated with lower well-being and decreased adherence (Ekkekakis et al., 2011).  

Self-selection of exercise intensity has been associated with greater well-being 

(Ekkikakis et al., 2011) and may be one avenue through which engagement in higher 

intensity exercise can be achieved without negative consequences.  

 Overall, this study highlights the positive association between MVPA and well-

being within an exercise context.  Given this association, engagement in MVPA appears 

to be one way through which well-being may be enhanced or achieved.  Results of the 

present investigation highlight perceived psychological need satisfaction as a mechanism 
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through which MVPA influences psychological well-being.  Specifically, satisfaction of 

the need for competence appears to be of particular importance to this group of 

exercisers.  As such, health professionals may wish to encourage participation programs 

where MVPA is the focus for the promotion of well-being.  Contexts that provide 

continuing opportunity for engagement in optimally challenging tasks would be most 

advantageous for well-being outcomes. 

Conclusions 

 Results of the present investigation contribute support for the relationship 

between MVPA and psychological well-being.  Further, this research contributes novel 

evidence that fulfillment of the three basic psychological needs may serve as mediating 

variables through which MVPA influences well-being.  The importance of on-going 

psychological need satisfaction is highlighted through serial mediation analysis.  

Perceived satisfaction of the psychological need for competence appears to be of 

particular importance to young adults engaged in moderate-to-vigorous exercise.  While 

specific effects may vary contingent on the statistical analysis utilized, psychological 

need satisfaction served as mediators of the MVPA – well-being relationship regardless.  

As such, health professionals may be most successful in promoting psychological well-

being when encouraging clients to participate in moderate and high intensity exercise 

within a context that provides ongoing opportunities for challenge mastery.  This study 

highlights moderate-to-strenuous exercise as one avenue through which well-being can 

be enhanced in young adults, with suggestions for future research put forth.  
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Notes 

1. Pearson bivariate correlations were calculated between the measure of exercise 

intensity adopted in the present investigation (i.e., GLTEQ MVPA scores) and the 

single item SWEAT index of the GLTEQ and scores from the RPE (Borg, 1982).  

GLTEQ MVPA scores correlated with SWEAT in the expected direction (r’s 

ranged from -.12 to -.33) such that greater engagement in MVPA was associated 

with greater frequency of sweating while exercising.  Similar results were found 

with ratings of perceived exertion (r’s ranged from .15 to .33) indicating that 

greater MVPA was associated with greater exertion while exercising.  
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Table 1 

Time 1 Demographic Descriptive Statistics  

 Total (n = 174) Completed (n = 147) Drop-out (n = 27)   

Variable M SD Skew. Kurt. M SD Skew. Kurt. M SD Skew. Kurt. t p d 

Age 20.84 1.39 1.55 3.20 20.85 1.51 1.51 2.68 20.89 1.13 .88 .63 .20 .84 .05 

Height (inches) 68.40 3.83 .26 -.62 67.96 .12 -.77 1.82 69.54 4.22 .27 -.70 1.60 .11 .13 

Weight (lbs) 160.88 29.70 .19 -.71 156.71 28.98 .32 -.56 166.18 31.40 -.05 -1.25 1.07 .29 .22 

Note. M = Mean; SD = Standard Deviation; Skew = Skewness; Kurt = Kurtosis; For Chi-Squared analysis, not all cells have 5% or more of cases;d = effect size 

(Cohen, 1988); phi = phi coefficient.  

 

 

 % % % χ² p phi 

Gender 

           Male 

           Female 

 

45.5 (n = 96) 

54.5 (n = 115) 

 

45.9 (n = 67) 

55.1 (n = 80) 

 

53.6 (n = 14) 

46.4 (n = 13) 

.36 

 

.68 -.05 

Marital Status 

           Single/Never                  

           Married   

           Married/ 

          Common Law 

 

99.5 (n = 210) 

 

 

.5 (n = 1) 

 

100 (n = 147) 

 

100 (n = 28) 

 

 -- 

 

 1.00 

 

   -- 

Ethnic Origin 

            Caucasian 

            Asian 

            Other 

 

93.8 (n = 198) 

2.4 (n = 5) 

3.8 (n = 8) 

 

92.6 (n = 136) 

3.4 (n = 5) 

4.1 (n = 6) 

 

96.4 (n = 26) 

 

3.6 (n = 1) 

 .96    .62 

 

  .07 
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Table 2 

 

Time 1 Study Variable Descriptive Statistics  

 

Variable M SD Range Skew. Kurt. α 

Subjective Vitality  5.14 .93 1 – 7 -.33 -.51 .84 

Physical Self-Concept 4.51 1.06 1 – 6 -.76 .54 .97 

Positive Affect 3.86 .63 1 – 5  -.85 2.34 .85 

Negative Affect 1.52 .49 1 – 5 .92 .37 .58 

PNSE Competence 5.15 .69 1 – 6 -.85 1.30 .91 

PNSE Autonomy 5.38 .76 1 – 6 -1.81 4.97 .93 

PNSE Relatedness 4.60 1.15 1 – 6 -1.23 .95 .95 

GLTEQ METs 66.14 39.54 0 – ∞ 3.30 16.50 --- 

Note. N = 147; M = Mean; SD = Standard Deviation; Skew. = Skewness; Kurt. = Kurtosis; α = Cronbach’s (1951) Coefficient  

α; PNSE = Psychological Need Satisfaction in Exercise; GLTEQ METs = Estimated Energy Expenditure for Moderate and  

Vigorous Physical Activity 
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Table 3 

 

Time 2 Study Variable Descriptive Statistics  

 

Variable M SD Range Skew. Kurt. α 

Subjective Vitality  5.17 1.04 1 – 7 -.15 -.13 .89 

Physical Self-Concept 4.60 .98 1 – 6 -.71 .51 .98 

Positive Affect 3.84 .63 1 – 5  -.46 -.04 .81 

Negative Affect 1.50 .59 1 – 5 1.96 5.70 .75 

PNSE Competence 5.23 .61 1 – 6 -.42 -.52 .91 

PNSE Autonomy 5.37 .64 1 – 6 -1.41 3.74 .93 

PNSE Relatedness 4.74 .98 1 – 6 -1.36 2.56 .94 

GLTEQ METs 61.94 45.88 0 – ∞ 5.88 51.67 --- 

Note. N = 147; M = Mean; SD = Standard Deviation; Skew. = Skewness; Kurt. = Kurtosis; α = Cronbach’s (1951) Coefficient  

α; PNSE = Psychological Need Satisfaction in Exercise; GLTEQ METs = Estimated Energy Expenditure for Moderate and  

Vigorous Physical Activity  
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Table 4 

 

Time 3 Study Variable Descriptive Statistics  

 

Variable M SD Range Skew. Kurt. α 

Subjective Vitality  5.08 1.09 1 – 7 -.50 -.05 .90 

Physical Self-Concept 4.58 .95 1 – 6 -.77 .93 .98 

Positive Affect 3.73 .73 1 – 5  -.60 1.10 .89 

Negative Affect 1.40 .48 1 – 5 1.55 2.83 .71 

PNSE Competence 5.08 .68 1 – 6 -.76 1.03 .93 

PNSE Autonomy 5.23 .70 1 – 6 -.97 1.38 .95 

PNSE Relatedness 4.74 1.01 1 – 6 -1.37 2.55 .96 

GLTEQ METS 58.72 30.63 0 – ∞ 1.83 5.27 --- 

Note. N = 147; M = Mean; SD = Standard Deviation ;Skew. = Skewness; Kurt. = Kurtosis; α = Cronbach’s (1951) Coefficient  

α; PNSE = Psychological Need Satisfaction in Exercise; GLTEQ METs = Estimated Energy Expenditure for Moderate and  

Vigorous Physical Activity.  
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Table 5 

 

Pearson Bivariate Correlations between Study Variables at Time 1 

Construct 1 2 3 4 5 6 7 8 

1. Subjective Vitality  --        

2. Physical Self-Concept     .31** --       

3. Positive Affect     .63**   .29** --      

4. Negative Affect    -.08 -.15* -.04 --     

5. PNSE Competence    .52**   .46**     .54** -.04 --    

6. PNSE Autonomy    .22** .16*  .10 -.15  .26** --   

7. PNSE Relatedness    .30**   .24**     .34**  .11  .34** .09 --  

8. GLTEQ METs  .16*  .28**   .19*  .08  .25** -.15* .21** -- 

Note. * = Correlation is significant at the 0.05 = level (1-tailed); ** Correlation is significant at the 0.01 level(1-tailed); PNSE =  

Psychological Need Satisfaction in Exercise; GLTEQ METs = Estimated Energy Expenditure for Moderate and Vigorous Physical Activity; N = 147.
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Table 6 

Pearson Bivariate Correlations between Study Variables at Time 2 

Construct 1 2 3 4 5 6 7 8 

1. Subjective Vitality  --        

2. Physical Self-Concept     .49** --       

3. Positive Affect     .66**     .44** --      

4. Negative Affect -.12 -.13 -.11 --     

5. PNSE Competence     .51**     .53**     .51** -.20* --    

6. PNSE Autonomy    .24**     .29**     .30** -.11 .52** --   

7. PNSE Relatedness    .35**     .30**     .33** -.02 .31**  .10 --  

8. GLTEQ METs    .26**     .23**     .29**  .03 .22** -.05 .16* -- 

Note. * = Correlation is significant at the 0.05 = level (1-tailed); ** Correlation is significant at the 0.01 level (1-tailed); PNSE =  

Psychological Need Satisfaction in Exercise; GLTEQ METs = Estimated Energy Expenditure for Moderate and Vigorous Physical Activity; N = 147. 



78 
 

Table 7 

Pearson Bivariate Correlations between Study Variables at Time 3 

Construct 1 2 3 4 5 6 7 8 

1. Subjective Vitality  --        

2. Physical Self-Concept   .63
**

 --       

3. Positive Affect  .62
**

     .44
**

 --      

4. Negative Affect -.20
**

 -.15 -.03 --     

5. PNSE Competence  .60
**

     .68
**

     .42
**

 -.16 --    

6. PNSE Autonomy  .43
**

     .44
**

     .28
**

     -.27
**

   .58
**

 --   

7. PNSE Relatedness  .44
**

     .33
**

     .45
**

 -.06   .33
**

     .25
**

 --  

8. GLTEQ METs  .23
**

    .26
**

     .28
**

  .13  .20
**

 -.04 .25
**

 -- 

Note. * = Correlation is significant at the 0.05 = level (1-tailed); ** Correlation is significant at the 0.01 level (1-tailed); PNSE =  

Psychological Need Satisfaction in Exercise; GLTEQ METs = Estimated Energy Expenditure for Moderate and Vigorous Physical Activity; N = 147. 
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Table 8 

Pearson Bivariate Correlations between Change Scores for Study Variables at Time 1 – Time 2 

Construct 1 2 3 4 5 6 7 8 

1. ΔSubjective Vitality  --        

2. ΔPhysical Self-Concept   .15
*
 --       

3. ΔPositive Affect     .37
**

    .16
*
 --      

4. ΔNegative Affect -.06 -.06 -.04 --     

5. ΔPNSE Competence     .24
**

    .17
*
     .31

**
     -.22

**
 --    

6. ΔPNSE Autonomy  .11  .09  .07 -.01    .33
**

 --   

7. ΔPNSE Relatedness  .12  .11    .17
*
 -.02    .28

**
 .12 --  

8. ΔGLTEQ METs   .16
*
   .15

*
   .17

*
  .05 .06 .04 -.04 -- 

Note. Δ = Standardized Residuals Time 1 – Time 2* = Correlation is significant at the 0.05 level (1-tailed); ** = Correlation is significant at the 0.05  

level (1-tailed); PNSE = Psychological Need Satisfaction in Exercise GLTEQ METs = Estimated Energy Expenditure for Moderate and Vigorous  

Physical Activity; n = 147. 
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Table 9 

 

Pearson Bivariate Correlations between Change Scores for Study Variables at Time 1 – Time 3 

Construct 1 2 3 4 5 6 7 8 

1. ΔSubjective Vitality  --        

2. ΔPhysical Self-Concept    .36
**

 --       

3. ΔPositive Affect    .53
**

     .36
**

 --      

4. ΔNegative Affect -.15
*
 -.06 .01 --     

5. ΔPNSE Competence   .43
**

     .30
**

     .28
**

 -.12 --    

6. ΔPNSE Autonomy   .28
**

     .25
**

     .17
**

    - .21
**

     .51
**

 --   

7. ΔPNSE Relatedness   .28
**

     .24
**

     .33
**

 -.07     .26
**

      .32
**

 --  

8. ΔGLTEQ METs     .11     .19
**

   .17
*
    .16

*
 .02   -.02       .07 -- 

Note. Δ = Standardized Residuals Time 1 – Time 2* = Correlation is significant at the 0.05 level (1-tailed); ** = Correlation is significant at the 0.05  

level (1-tailed); PNSE = Psychological Need Satisfaction in Exercise GLTEQ METs = Estimated Energy Expenditure for Moderate and Vigorous  

Physical Activity; n = 147. 
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Table 10 

 

Pearson Bivariate Correlations between Change Scores for Study Variables at Time 2 – Time 3 

Construct 1 2 3 4 5 6 7 8 

1. ΔSubjective Vitality  --        

2. ΔPhysical Self-Concept    .29
**

 --       

3. ΔPositive Affect    .45
**

     .31
**

 --      

4. ΔNegative Affect -.19
*
 -.07 -.01 --     

5. ΔPNSE Competence   .37
**

     .33
**

     .20
**

 -.04 --    

6. ΔPNSE Autonomy    .30
**

    .22
**

 .12  -.19
*
    .43

**
 --   

7. ΔPNSE Relatedness    .29
**

    .15
**

    .36
**

  .01    .34
**

    .35
**

 --  

8. ΔGLTEQ METs     .11 .02  .18
*
     .21

**
 .02   -.15

*
       .09 -- 

Note. Δ = Standardized Residuals Time 1 – Time 2* = Correlation is significant at the 0.05 level (1-tailed); ** = Correlation is significant at the 0.05  

level (1-tailed); PNSE = Psychological Need Satisfaction in Exercise GLTEQ METs = Estimated Energy Expenditure for Moderate and Vigorous  

Physical Activity; n = 147. 
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Table 11 

 

Bootstrapped Indirect Effects of MVPA (Time 1) on Well- and Ill-Being (Time 2) Through Psychological Need Satisfaction (Time 1) 

Variable Point Estimate Bca CI R
2
adj. 

Subjective Vitality  .23
**

 

     Total .003 .001 - .007  

     PNSE – Competence .003 .001 - .005  

     PNSE – Autonomy .000 -.002 - .000  

     PNSE – Relatedness .001  .000 - .003  

Physical Self-Concept  .27
**

 

     Total .003 .001 - .006  

     PNSE - Competence .003 .001 - .006  

     PNSE - Autonomy .000 -.002 - .000  

     PNSE - Relatedness .000 .000 - .002  

Positive  Affect  .24
**

 

    Total .001 .000 - .003  

     PNSE - Competence .001 .000 - .003  

     PNSE - Autonomy -.001      -.002 - .000  

     PNSE - Relatedness .001      .000 - .002  

Negative Affect  -.02 

     Total .000 -.001 - .001  

     PNSE - Competence .000 -.001 - .001  

     PNSE - Autonomy .000 .000 - .002  

     PNSE - Relatedness .000 -.001 - .001  

Note: PNSE = Psychological Need Satisfaction in Exercise.  Number of bootstrap resamples = 5000. Bca CI = Bias Corrected and Accelerated Confidence 

Intervals. *p = .01; **p = .001 
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Table 12 

 

Bootstrapped Indirect Effects of MVPA (Time 1) on Well- and Ill-Being (Time 3) Through Psychological Need Satisfaction (Time 1) 

Variable Point Estimate Bca CI R
2
adj. 

Subjective Vitality  .23
**

 

     Total .003 .000 - .006  

     PNSE – Competence .002 .001 - .004  

     PNSE – Autonomy .000 -.003 - .000  

     PNSE – Relatedness .001  .000 - .003  

Physical Self-Concept  .26
**

 

     Total .003 .001 - .006  

     PNSE - Competence .003 .001 - .005  

     PNSE - Autonomy .000 -.002 - .000  

     PNSE - Relatedness .001 .000 - .002  

Positive Affect  .11
**

 

    Total .001 .000 - .003  

     PNSE - Competence .001 .000 - .003  

     PNSE - Autonomy .000      -.002 - .000  

     PNSE - Relatedness .000      .000 - .002  

Negative Affect  -.01 

     Total .000 -.001 - .001  

     PNSE - Competence .000 -.001 - .001  

     PNSE - Autonomy .000 .000 - .001  

     PNSE - Relatedness .000 -.001 - .001  

Note: PNSE = Psychological Need Satisfaction in Exercise.  Number of bootstrap resamples = 5000. Bca CI = Bias Corrected and Accelerated Confidence 

Intervals. *p = .01; **p = .001 

. 
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Table 13 

 

Bootstrapped Indirect Effects of MVPA (Time 2) on Well- and Ill-Being (Time 3) Through Psychological Need Satisfaction (Time 2) 

Variable Point Estimate Bca CI R
2
adj. 

Subjective Vitality  .28
**

 

     Total .003 .000 - .006  

     PNSE – Competence .002 .000 - .004  

     PNSE – Autonomy .000 -.002 - .000  

     PNSE – Relatedness .001  .000 - .003  

Physical Self-Concept  .28
**

 

     Total .002 .001 - .006  

     PNSE - Competence .002 .001 - .004  

     PNSE - Autonomy .000 -.001 - .000  

     PNSE - Relatedness .001 .000 - .002  

Positive  Affect  .13
**

 

    Total .001 .000 - .003  

     PNSE - Competence .001 .000 - .003  

     PNSE - Autonomy .000      -.001 - .000  

     PNSE - Relatedness .000      .000 - .002  

Negative Affect  -.01 

     Total .000 -.001 - .001  

     PNSE - Competence .000 -.001 - .000  

     PNSE - Autonomy .000 .000 - .001  

     PNSE - Relatedness .000 .000 - .001  

Note: PNSE = Psychological Need Satisfaction in Exercise.  Number of bootstrap resamples = 5000. Bca CI = Bias Corrected and Accelerated Confidence 

Intervals. *p = .01; **p = .001. 
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Table 14 

 

Path Coefficients From Models Estimated Using PROCESS 

 Physical Self-Concept Subjective Vitality Positive Affect Negative Affect 

a1  .0022 .0022 .0022  .0022 

a2 -.0003 -.0003 -.0003 -.0003 

a3  .0004 .0004 .0004  .0004 

a4      .6565**     .6565**     .6565**      .6565** 

a5      .6654**     .6654**     .6654**      .6654** 

b1  .0188 .1528 .0670 .0677 

b2  .2996 .1535 .0339 -.0651 

b3      .7135**     .9922**     .4976** -.1751 

c1    .0050*  .0051* .0025   .0004 

c1’    .0036* .0031* .0015   .0006 

Note: * p < .05; ** p < .01 
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The following verbal instructions represent an example of the script used to approach course 
instructors for access to recruit participants from their classes. 

Good Morning/Evening: 

 

My name is Lindsay Meldrum and I am contacting you as a graduate student in the Faculty of Applied 

Health Sciences at Brock University. I am conducting research that will inform my master’s thesis and 

help us gain a greater understanding of the relationship between exercise and well-being over time.   

I am e-mailing you to request permission to recruit participants from your class. Understanding that 

your participation is completely voluntary, if you agree to aid my research, I am requesting permission to 

speak to your class for approximately two minutes, either at the beginning or end of class.  During this 

time I would communicate to them the purpose and requirements of my research, and how to contact 

me if they are interested in participating.  If you are willing to allow me to recruit from your class, please 

let me know a time that is convenient for you. Your endorsement is voluntary, and all information 

provided will remain confidential. It is not our intent to induce psychological harm upon your students 

through participation in this research.  Please remember that this is a voluntary activity and you are free 

to not participate. If you have any questions please do not hesitate to ask.  Thank you for your help with 

this project. 

 

Lindsay S Meldrum, BA (lm07pa@brocku.ca) 

 

Philip M. Wilson, PhD (phwilson@brocku.ca) 

 

 

Thank you for your time and effort. This study has been reviewed and received ethics clearance through 

Brock University's Research Ethics Board (File: 12-014) 

 

 

 

Appendix B: Instructor Recruitment Script 
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The following verbal instructions represents an example of what will be used to guide the data 
collection and is consistent with Dillman’s (2006) Tailored Design Method for participant 
recruitment and retention. 

Good Morning/Evening: 

 

I am contacting you as a graduate student in the Faculty of Applied Health Sciences at Brock University. 

You are being invited to participate in this project entitled “Well-Being and Exercise: A dynamic 

relationship?” The project is designed to enhance our understanding about the relationship between 

exercise behaviour and well-being over time. Should you choose to participate, the information that you 

provide will inform my master’s thesis and help us gain a greater understanding of the relationship 

between exercise and well-being.  Your participation in this study will involve completing a series of 

questions and will take approximately 20-25 minutes of your time on each of three occasions. Your 

participation is voluntary and all of the information that you provide will remain confidential which 

means that we will not be sharing your personal information with any other person or party in such a 

manner that you could be identified as a consequence of participating in this project.  

 

If you wish to participate, I ask that you complete a series of questions at three time points. 

 

Please direct any questions or concerns to either Lindsay Meldrum (lm07pa@brocku.ca) or Dr. Wilson, 

(phwilson@brocku.ca) via e-mail. 

 

Thank you for your time and effort. This study has been reviewed and received ethics clearance through 

Brock University's Research Ethics Board (File: 12-014) 

 

 

 

 

 

Appendix C: Recruitment Script 
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The following is a sample draft of the type of information contained in the reminders 

that will be sent to each participant one week prior to the 12 week and 6 month 

follow up assessment. The script was designed on the basis of Dillman’s (2007) 

recommendations for increasing participant retention in longitudinal designs. 

 

Dear <study participant’s first name will be inserted here> 

Thank you for participating in our research study entitled “Well-Being and Exercise: A dynamic 

relationship?”. Your information is important to us and we appreciate your involvement in our 

research. 

This e-mail/letter is simply to remind you that our study includes repeated assessments of your 

well-being and fitness.  

Your follow-up appointment is scheduled on <xxxx-xxxx> between ___ and ___ (time) 

If you have any questions, please do not hesitate to contact a member of the research team 

using the information outlined below. Should you need to reschedule your follow-up 

appointment, please contact a member of the research team identified below. 

Kindest regards,  

Lindsay S. Meldrum, BA (lm07pa@brocku.ca) 

Philip M. Wilson, PhD (phwilson@brocku.ca) 
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Brock University, Faculty of Applied Health Sciences 

Letter of Information 

Title of Study: Well-Being and Exercise: A dynamic relationship? 
Principal Investigator: Dr. Philip Wilson, Associate Professor, Dept. of Kinesiology  
Principal Student Investigator: Lindsay Meldrum, BA., MA Candidate, Brock 
University 

 
Dear Participant, 

Introduction: The research project that you are being invited to participate in is entitled, 

“Well-Being and Exercise: A dynamic relationship?”.  The investigators are researchers 

at Brock University with an interest in physical activity behaviour and well-being.  

 

Purpose:  The purpose of this study is to examine the dynamic relationship between 
exercise behaviour and well-being. Secondly, the processes through which exercise 
might confer well-being benefits are been investigated.  Attention to this important 
health behaviour and its interplay with well-being are important for health promotion 
efforts.   
 
Involvement: Your involvement would be greatly appreciated and will help to further 
our understanding of the relationship between exercise behaviour and well-being.  
Should you choose to participate, we will ask that you complete a questionnaire on 
three occasions which each test period separated by 3 weeks. The 54-item 
questionnaire is expected to take approximately 20-25 minutes to complete. One 
sample question is: “...I feel confident in my ability to perform exercises that personally 
challenge me”. Relevant demographic questions will also be queried such as age, height, 
and gender to ensure that the people who participate in this project are representative 
of Canadian undergraduate university students.  
Benefits: There are a number of benefits associated with participating in this study. 

First, participation in this research study may translate into increased knowledge 

regarding your well-being. Second, it is likely that through participation in this research 

project you will become more acutely aware of your own exercise behaviours and well-

being. Such information may be useful in promoting your own health and well-being. 

Third, information gained may be benefit the larger community by providing 

information that will likely be used to improve the lives of university students.  

Feedback:  A written summary of our results from this study will be made available to 
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you at your request. Should you wish to receive a summary, please complete the 

Debriefing Form located at the end of the questionnaire. Our findings will also be 

disseminated in academic journals and conference presentations; however, the specific 

identity the participants in the study will not be disclosed.  

Confidentiality: Any information that is provided from participants will be treated with 

confidentiality and access to all information that might identify participants will be 

limited to members of the research team named above. All data will be in a locked filing 

cabinet, accessible only to members of the research team. Consistent with guidelines 

that control the collection and storage of scientific information in Canada, all data 

collected for this study will be destroyed five years following the completion of the 

investigation.   

Participation: Participation in this study is voluntary and individuals may decline 
answering any question(s) that you choose. There are no known psychological or 
physical risks associated with participation. You may choose to decline or withdraw your 
participation at any time throughout the course of the study. However, your 
participation is needed and would be appreciated as it will improve the conclusions 
derived from this investigation. 
Sponsorship: The study has been reviewed and has received ethics clearance through 
the Research Ethics Board at Brock University (File # XX-XXX).  
 
Thank you for your interest and involvement in this study. 

Sincerely, 

Lindsay Meldrum, BA.   Philip Wilson, PhD 

Principal Student Investigator  Principle Investigator 

E-mail: lm07pa@brocku.ca   E-mail: phwilson@brocku.ca 

Tel: 905 688 5550 Ext. 5564  Tel: 905 688 5550 Ext. 4997 

This project has been reviewed and cleared by the Office of Research Services Ethics 
Board at Brock University (File #12-014). Any questions pertaining to your rights as a 

participant in research at Brock University can be directed to the Research Ethics Officer 
(reb@brocku.ca or 905 688 5550 ext. 3035). 

mailto:lm07pa@brocku.ca
mailto:reb@brocku.ca
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Section 1: This first part of the questionnaire is designed to describe the people 

participating in this study. All information received is held in confidence. Please 

provide your…  

1.  Age                  Years 

2. Height  

 

 

Feet/inches   OR 

 

 

 

Metres 

 

3. Weight  
 

Pounds (lbs)  OR 
 

 

Kilograms (Kgs) 

 

 
4. What is your gender?    Male  Female 

 
 5. What is your current marital status? 

 
       Married/ 

Common Law 
 Widowed  

Separated/ 

Divorced 
 

   

  Single/ 

Never  

married  

 6. How would you describe your ethnic origin? 

  Aboriginal  
Caucasian/W

hite 
 Asian  Other 

          

 
7. Do you currently exercise in a commercial fitness center (e.g. Goodlife, the 

Zone,…)? 

 

     Yes     No 

Please proceed to the next page... 
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    a. If YES to the above, where do you currently exercise (e.g., 

the Zone)?   

    _____________________________________ 

Section 2: During a typical 7-Day period (a week), how many times on average do 

you do the following kinds of exercise for more than 15 minutes during your free 

time (write in each space the appropriate number) 

Intensity of Activity Times Per 

Week  

 Strenuous Exercise (Heart beats rapidly) 

Examples of strenuous exercise include: heavy lifting, aerobics, 

fast bicycling, carrying heavy objects or groceries (25+ lbs) 

upstairs, shovelling snow, etc. 

 

 Moderate Exercise (Not exhausting) 

Examples of moderate exercise include: carrying light loads, 

bicycling at a regular pace, easy swimming, dancing, heavier 

house cleaning (i.e., washing windows, scrubbing floors), heavier 

outdoor work(digging, mowing, snowblowing), etc. 

 

 Mild Exercise (Minimal effort) 

Examples of mild exercise include: yoga, easy walking, slow 

dancing, fishing, bowling, golf, light housekeeping, light home 

repairs, light gardening, shopping, etc.  

 

 

During a typical 7-day period (a week), in your leisure time, how often do you 

engage in any regular activity long enough to work up a sweat (heart beats 

rapidly)? 

Often Sometimes Never/Rarely 

   

Please proceed to the next page... 
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Section 3: Please respond to the following statement by indicating generally, 

what is your perception of exertion when you engage in moderate to vigorous 

exercise. This feeling should reflect how heavy and strenuous the generally 

exercise feels to you, combining all sensations and feelings of physical stress, 

effort, and fatigue. Do not concern yourself with any one factor such as leg pain 

or shortness of breath, but try to focus on your total feeling of exertion.  Choose 

the number from the scale below that best describes your typical level of 

exertion when you engage in moderate to vigorous exercise: 

N
o

 e
xe

rt
io

n
 

at
 a

ll 

 Ex
tr

e
m

el
y 

lig
h

t 
V

er
y 

Li
gh

t 

 Li
gh
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 So
m

ew
h
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h
ar

d
 

 H
ar

d
 

(h
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 V
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H

ar
d

 

 Ex
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e
m
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y 

h
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M
ax

im
al

 

ex
er
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o

n
 

6 7 8 9 10 11 1

2 

13 1

4 

15 1

6 

17 18 19 20 

               

 

Section 4: Please respond to each of the following statements by indicating the 

degree to which the statement is true for you when you engage in moderate to 

vigorous exercise. Use the following scale: 

 

N
o

t 
at

 a
ll 

Tr
u

e 

  So
m

ew
h

at
 

tr
u

e
 

  V
er

y 
Tr

u
e

 

1.  I feel alive and vital. 1 2 3 4 5 6 7 

2.  I don't feel very 

energetic. 

1 2 3 4 5 6 7 

3. Sometimes I feel so 

alive I just want to burst. 

1 2 3 4 5 6 7 

4. I have energy and 

spirit. 

1 2 3 4 5 6 7 

5. I look forward to each 1 2 3 4 5 6 7 

Please proceed to the next page... 
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new day. 

6. I nearly always feel 

alert and awake. 

1 2 3 4 5 6 7 

7. I feel energized. 1 2 3 4 5 6 7 

 

Section 5: The following statements represent different feelings people have when 

they engage in exercise. Please answer the following questions by considering 

how you typically feel when you engage in moderate to vigorous exercise. Use the 

following scale: 

 

 False Mostly  

False 

More 

False 

than 

True 

More 

True 

than 

False 

Mostly  

True 

True 

1.  I feel that I am able to 

complete exercises that are 

personally challenging. 

1 2 3 4 5 6 

2.  I feel attached to my 

exercise companions 

because they accept me for 

who I am. 

1 2 3 4 5 6 

3.  I feel like I share a 

common bond with people 

who are important to me 

when we do exercise 

together. 

1 2 3 4 5 6 

4.  I feel confident I can do 

even the most challenging 

exercises. 

1 2 3 4 5 6 
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5.  I feel a sense of 

camaraderie with my 

exercise companions 

because we do physical 

activity for the same 

reasons.  

1 2 3 4 5 6 

6.  I feel confident in my 

ability to perform exercises 

that personally challenge 

me. 

1 2 3 4 5 6 

7.  I feel close to my 

exercise companions who 

appreciate how difficult 

physical activity can be. 

1 2 3 4 5 6 

8.  I feel free to do exercise 

in my own way. 

1 2 3 4 5 6 

9.  I feel free to make my 

own exercise program 

decisions. 

1 2 3 4 5 6 

10. I feel capable of 

completing exercises that 

are challenging to me. 

1 2 3 4 5 6 

11. I feel like I am in charge 

of my exercise program 

decisions. 

1 2 3 4 5 6 

12. I feel like I am capable 

of doing even the most 

challenging exercises. 

1 2 3 4 5 6 

13. I feel like I have a say in 

choosing my exercises that 

1 2 3 4 5 6 
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I do. 

14. I feel connected to the 

people who I interact with 

while we do exercises 

together. 

1 2 3 4 5 6 

15 I feel good about the 

way I am able to complete 

challenging exercises. 

1 2 3 4 5 6 

16. I feel like I get along 

well with other people who 

I interact with while we do 

exercises together. 

1 2 3 4 5 6 

17. I feel free to choose 

which exercises I 

participate in. 

1 2 3 4 5 6 

18. I feel like I am the one 

who decides what exercises 

I do. 

1 2 3 4 5 6 

 

 

 

 

 

 

 

 

Please proceed to the next page... 
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Section 6: This scale contains a number of words describing different feelings and 

emotions.  Indicate to what extent YOU generally feel this way when YOU engage 

in moderate to vigorous exercise.  That is, how you feel on average when you 

exercise at a moderate to vigorous intensity. 

 

 1 

Very 

slightly or 

not at all 

2 

A little 

3 

Moderatel

y 

4 

Quite a 

bit 

5 

Extremely 

1. Excited      

2. Enthusiastic      

3. Alert      

4. Inspired      

5. Determined      

6. Distressed      

7. Upset      

8. Scared      

9. Nervous      

10.  Afraid      

 

 

 

 

 

Please proceed to the next page... 
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Section 7: Below are six statements with which you may agree or disagree. Using 

the 1-6 scale below, indicate your agreement with each item by placing the 

appropriate number on the line preceding that item. Please be open and honest in 

your responding. The 6-point scale is as follows: 

 False Mostly  

False 

More 

False 

than 

True 

More 

True 

than 

False 

Mostly  

True 

True 

1.  I am satisfied with the 

kind of person I am 

physically  

1 2 3 4 5 6 

2.  Physically, I am happy 

with myself  

1 2 3 4 5 6 

3.  I feel good about the 

way I look and what I can 

do physically  

1 2 3 4 5 6 

4.  Physically I feel good 

about myself  

1 2 3 4 5 6 

5.  I feel good about who I 

am and what I can do 

physically  

1 2 3 4 5 6 

6.  I feel good about who I 

am physically  

1 2 3 4 5 6 

Thank you for taking the time to participate in our study today. Your information 

is important to us.  
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Title of Study: Well-Being and Exercise: A dynamic relationship? 

Principal Investigator: Dr. Philip Wilson, Associate Professor, Dept. of Kinesiology  

Principal Student Investigator: Lindsay Meldrum, BA., MA Candidate, Brock 

University 

 

You have been invited to participate in a research study. The purpose of this 

study is to examine the relationship between exercise behaviour and 

psychological well-being. 
 

I understand that: 

 

 I have been received and read the Letter of Information provided to me 
through members of the research team conducting the research. 

 I understand that participation will involve completing a 54-item 
questionnaire that will take approximately 20-25 minutes on three 
occasions.   

 The purpose of this study is to investigate the dynamic association of 
exercise behaviour and psychological well-being. 

 I understand that no known psychological or physical risks are associated 
with participation.   

 I understand that background information request the disclosure of 
personal information.     

 I understand that there is no obligation to answer any question that I do 
not wish to answer. 

 I understand that members of the research team have secured procedures 
to ensure participant confidentiality.   

 I understand that personal information will not be anonymous, but will be 
kept strictly confidential such that all information will be stored and coded 
in such a way that personal identification is not possible other than by 
members of the research team.  

 I understand that upon completion of the study, the research team will 
link all data I have provided to them over the course of this study. At this 
stage any data I have provided is no longer identifiable to anyone including 
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members of the research team. At this point, I understand that my data 
cannot be identified by any member of the research team and cannot be 
removed even at my request. 

 I understand that all personal information will be kept strictly confidential 
and that all information will be assigned a unique alphanumeric code so 
that the name of individual participants will not be associated with my 
specific answers. 

 I understand that my participation in this study is voluntary and that I may 
withdraw from the study at any time and for any reason. 

 I understand that only members of the research team named above will 
have access to the data. Data stored in a locked office at Brock University. 

 I understand that data will be destroyed five years following completion of 
the study.  

 I understand that the results of this study will be distributed in academic 
journal articles and conference presentations and a summary of the 
results will be made available to the participants in the study. 

 As indicated by my consent below, I acknowledge that I am participating 
freely and willingly. 

 

 

I agree to participate in this study described above. I have made this decision 
based on the information I have read in the Information-Consent Letter. I have 
had the opportunity to receive any additional details I wanted about the study 
and understand that I may ask questions in the future. I understand that I may 
withdraw this consent at any time.  Please print a copy of this form for your own 
records. 
 

□ I consent to participate in this study by checking 

this box 

Date:  

If you have any questions about this study or require further information, please 

contact the Principal Investigator using the contact information provided above. 

This study has been reviewed and received ethics clearance through the Research 

Ethics Board at Brock University (File# 12-014). If you have any comments or 

concerns about your rights as a research participant, please contact the Research 

Ethics Office at (905) 688-5550 Ext. 3035, reb@brocku.ca. 
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Brock University, Faculty of Applied Health Sciences 

Debriefing Form 

 

If you wish to receive a summary of the major findings from this study, please provide either 

your mailing address or your e-mail in the space provided below: 

 

E-mail Address:           

 

      OR 

 

Mailing Address:           
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