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The purpose of this study wasto examinethe rel ationship between exerciseregulationsvarying
in self-determination and exercise imagery. Female Canadian university exercise participants
(N = 165) completed measures of exercise regulations and exerciseimagery following an exer-
cise class. Descriptive statistics indicated participants held more self-determined reasons for
exercise participation in the form of greater endorsement of both identified and intrinsic exer-
ciseregulations, aswell asreporting more frequent use of appearance related exerciseimagery.
Canonical correlation analysis reveaed two significant canonical functions (R, = .47, R, =
.30). The first function suggested that more self-determined exercise regul ations were associ-
ated with both appearance and technique imagery, while the second function revealed that
introjected regulation was most strongly associated with appearance-related imagery. Collec-
tively, these data suggest that the content of exercise imagery can be understood within atheo-
retical framework that clarifies the functional role played by different imagesin exercise pro-
motion based upon their motivational foundations.
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Previous research and commentary suggeststhat imagery playsasalient rolein anumber of
important life domainsincluding exercise and sport (Annett, 1996; Hall, 1995; Martin, Moritz,
& Hall, 1999; Paivio, 1986). In the context of competitive sport, the merit of mental rehearsal
isrecognized by both coaches and athletes (Hall, Rodgers, & Barr, 1990), and a growing body
of research points to the value of imagery as a potential performance enhancement technique
(Hall, Mack, Paivio, & Hausenblas, 1998; Hall & Rodgers, 1989).

Hall (1995) was among the first to suggest that exercise participants may use imagery for
cognitive and mativational reasons in much the same way as competitive athletes use mental
rehearsal to enhance sport performance. Based upon previous imagery research, Hall argued
that imagery promotes exercise adherence directly and indirectly through other self-referent
cognitions (such as self-efficacy) that have demonstrated links with exercise behavior (see
McAuley, Penna, & Jerome, 2001 for areview of the relationship between self-efficacy and
exercise). Despite thelimited amount of research examining Hall’s contentions directly, asmall
number of studies suggest that imagery is associated with exercise involvement (Gammage,
Hall, & Rodgers, 2000; Hausenblas, Hall, Rodgers, & Munroe, 1999; Rodgers, Hall, Blanchard,
& Munroe, 2001).

The majority of available research focusing on exercise imagery has relied predominantly
on responsesto the Exercise Imagery Questionnaire (EIQ; Hausenblaset al ., 1999). Hausenblas
et a. created the EIQ on the basis of responses from open-ended elicitation questions, and
provided initial psychometric support for the 3-factor structure of the EIQ using confirmatory
factor analysis procedures. Hausenblaus et a. indicated that exercise participants endorsed
three specific types of imagery which were subsequently labeled: (a) appearance (i.e., imagin-
ing how one's physique or fitness looks), (b) technique (i.e., imagining using the correct form
and body position during exercise), and (c) energy (i.e., imagining the feeling of energy and
stressrelief stemming from exercise). Building upon the work of Hausenblas et al., Gammage
et al. (2000) found that active exercise participants reported using more appearance-related
imagery than either technique or energy imagery irrespective of gender, frequency, or type of
exercise. More importantly, both Gammage et a. and Hausenblas et a. indicated that more
frequent exercisers (those participating > 3 times per week) reported more imagery experi-
encesthan lessfrequent exercisers (participating < 2 times per week). Inlinewith Hall’s (1995)
contentions, these studies suggest a tentative link between imagery use and exercise involve-
ment. However, the motivational functions of imagery overall, aswell asthe motivational im-
plications associated with different types of exercise imagery assessed by the EIQ have yet to
be clearly established.

Previousresearch examining imagery in the exercise domain hasfocused almost exclusively
on the association between the degree of imagery use and the frequency of exercise participa-
tion (Gammage et al., 2000; Hausenblas et a., 1999). Although this line of research links
imagery with exercise behavior, the mechanisms responsible for the generation of different
forms of exerciseimagery have yet to be thoroughly examined or placed within a comprehen-
sive theoretical framework. Towards this end, a number of researchers have called for more
theoretically driven research that may explain both the use and function of imagery in exercise
contexts (Hall, 1995; Rodgers et al., 2001). One theoretical framework that has proven useful
in other domains for understanding relationships between cognition and behavior is self-deter-
mination theory (SDT; Deci & Ryan, 1985, 2000, 2002; Ryan & Deci, 2000, 2001).

SDT contends that regulations responsible for motivated behavior and psychological well-
being vary along a continuum of self-determination from completely controlled to fully autono-
mous in nature (Deci & Ryan, 1985, 2000, 2002; Ryan & Deci, 2000, 2001). Autonomous
regulations (identified and intrinsic regulations) emanate from an integrated sense of self, re-
flect personal volition, and are associated with a perceived internal locus of causality (Deci &
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Ryan, 1985; deCharms, 1968). |dentified regulation involves participating because one values
the important outcomes associated with the behavior, and conceptualy is considered to be a
self-determined form of extrinsic motivation (Deci & Ryan, 1985; Ryan & Deci, 2000, 2001).
Intrinsic regulation refersto participation that isundertaken volitionally for the pleasure, satis-
faction, and interest derived solely from the behavior itself (Deci & Ryan, 1985; Ryan & Deci,
2000; 2001). From an SDT perspective, all behaviors regulated viaintrinsic motives are self-
determined, and thereforeintrinsic regulation conceptual ly representsthe “ upper boundary” of
autonomous motivation.*

In contrast to autonomous regulations, SDT contends that behavior can be motivated by
contingencies which develop under conditions where people feel forced to behave in accor-
dancewithinterpersonal obligationsor intrapsychic pressures (Deci & Ryan, 1985, 2002; Ryan
& Deci, 2000, 2001). Controlling regulations (external and introjected regulations) stem from
an external perceived locus of causality (deCharms, 1968) and reflect afragmented or incoher-
ent sense of self (Deci & Ryan, 1995; Kernis, Paradise, Whitaker, Wheatman, & Goldman,
2000). External regulation represents the most controlling motive, and involves regulating
behavior to satisfy interpersonal demands or appease external contingencies (Ryan & Deci,
2000, 2001). Conversely, introjected regulation refersto intrapersonal pressuresor contingen-
cies that motivate behavior by inducing adesire to avoid feeling guilty, anxious, or shameful
regarding behavioral disengagement (Ryan & Deci, 2000, 2001).

The practical importance of distinguishing between these motivational qualitiesis that a
growing body of research indicates more beneficial consequences accrue from autonomous
regulations as opposed to their controlling counterparts. For example, research acrossavariety
of domains now links more autonomous regul ations not only with behavioral persistence (Wil-
liams, Freedman, & Deci, 1998; Williams, Gagné, Ryan, & Deci, 2002; Williams, Grow, Freed-
man, Ryan & Deci, 1996), but also with enhanced psychological well-being (Kernis et al.,
2000; Kowal & Fortier, 2000; Ryan & Deci, 2001; Wilson & Rodgers, 2002). Furthermore,
research conducted within the framework of SDT on life goals (or aspirations) by Kasser and
Ryan (1993, 1996) suggests that aspiring towards improved physical appearance (an extrinsic
lifegoal) isassociated with controlling forms of extrinsic motivation and psychol ogical malad-
justment (Kasser & Ryan, 1993, 1996). Extrapolating from thisline of research to the exercise
imagery literature, it seemsreasonableto suggest that SDT may provide acomprehensiveframe-
work from which to examine the potential motivational foundations of different types of exer-
ciseimagery.

Based on SDT’snotion of aregulatory continuum (Deci & Ryan, 1985; Ryan & Deci, 2000,
2001), and research examining correlates of life goals (Kasser, 2002; Kasser & Ryan, 1993,
1996), the types of imagery expressed in the EIQ (Hausenblas et al., 1999) can be construed as
a function of the motivational foundations underpinning their expression. More specifically,
appearance imagery focuses largely on the physical improvements anticipated from exercise
participation, and thereforeislikely to be positively associated with more controlling motives
such asexternal and introjected regulations as suggested by previousresearch (Kasser & Ryan,
1993, 1996). Alternatively, technique imagery focuses on the performance of exercise itself,
and as such should be associated with more autonomous regulations (identified and intrinsic

1. Inthe broader context of self-determination theory (Deci & Ryan, 1985; Ryan & Deci, 2000, 2001),
there is another form of extrinsic motivation termed integrated regulation. Integrated regulation occurs
“when identified regulations have been fully assimilated to the self” (Ryan & Deci, 2000, p. 62) and
conceptually represents a point along the motivational continuum between identified and intrinsic regu-
lation.
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regulations). Although energy imagery reflects an expected outcome of exercise behavior per
se, itisconceivablethat thistype of imagery reflects asense of enthusiasm and inherent enjoy-
ment implicit to the activity itself, a state analogous to feelings of subjective vitality (Ryan &
Deci, 2001; Ryan & Frederick, 1997). In this regard, it seems plausible that energy imagery
will be more closely associated with autonomous than controlling regulations.

Onthebasisof previous commentary calling for moretheoretically grounded researchinthe
exercise imagery domain (Hall, 1995; Rodgers et a., 2001), the purpose of this study was to
examine the rel ationships between SDT’sregulatory continuum and exercise-related imagery.
Accordingly, on the basis of arguments put forth by SDT (Deci & Ryan, 1985; Ryan & Deci,
2000, 2001), and previous research examining imagery in the exercise domain (Gammage et
al., 2000; Hausenblas et al., 1999; Rodgers et al., 2001), it was hypothesized that exercisers
endorsing more self-determined or autonomous regulations would report higher use of energy
and techniqueimagery while more controlling regulations would be positively associated with
greater endorsement of appearance imagery.

METHOD
Participants

The participantsin this study consisted of 165 female students and staff enrolled in various
aerobic exercise classes (n = 20) at alarge Canadian university. Our sample was exclusively
femal e dueto the gender composition of the classesin which our study took place. Participants
were predominantly young (75.9% of the sample were aged between 18 and 21) and ranged in
agefrom 18t0 39 (Mage =20.71, SD =2.69). Self-reported anthropometric and physical activity
data revealed that participants were quite healthy at the time of data collection. Body Mass
Index (BMI) values (M = 21.71 Kg/M?, SD = 2.77 Kg/M?) fell within the healthy range (i.e.,
18.00 to 24.99 Kg/M?) for thisage cohort (American College of Sports Medicine, 1995). Also,
participants indicated engaging in weekly physical activity (M, = 59.67, SD = 24.01 based
upon responses to the Godin L eisure Time Exercise Questionnaire; Godin & Shepherd, 1985)
at alevel comparable with previous research using college-aged samples (Hayes, Crocker, &
Kowalski, 1999).2 At the time of data collection, all participants were in the second week of a
12 week exercise class offered through the university during the winter term.®

2. A MET value is way of expressing the rate of energy expenditure associated with a particular
physical activity (Godin & Shepherd, 1986). The GLTEQ (Godin & Shepherd, 1985) comprises 3 self-
report items assessing frequency of participation in mild, moderate, and strenuous exercise done for at
least 20 min per session during atypical week. Consistent with the exercise categorizations suggested by
Rodgers and Gavin (1998) used in previous exercise imagery research (Gammage et al., 2000), the ma-
jority of participantsin this study (77.4 %) would be considered frequent (exercising 3 or more times per
week) than infrequent (exercising only 1-2 times per week) exercisers based on their participation in self-
reported strenuous weekly exercise.

3. Consistent with the university mandate, all exercise classes were offered through the Non-credit
Instructional program housed with the university’s Campus Recreation Department. The exercise classes
met twice per week for 12 weeksin duration under the leadership of aqualified exerciseinstructor. Each
classlasted for approximately 55 minutes, and was comprised of awarm-up and cool down period sepa-
rated by bouts of exercise conducted at a self-selected intensity. None of the participantsinvolved in this
study were enrolled in classes that emphasized resistance training or flexibility exercises as the primary
form of class-based physical activity.
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M easures

Behavioral Regulation in Exercise Questionnaire (BREQ)

Participants completed the BREQ (Mullan, Markland, & Ingledew, 1997), a 15-item self-
report measure assessing the reasons why people exercise. The BREQ operationalizes exercise
motivation along a graded self-determination continuum, and includes scal es assessing exter-
nal, introjected, identified, and intrinsic regulations.* Sample items characterizing each BREQ
subscalewereasfollows: “| exercise because other people say | should” (external regulation; 4
items), “| feel guilty when | don't exercise” (introjected regulation; 3items), “1 value the ben-
efitsof exercise” (identified regulation; 4 items), “I enjoy my exercise sessions’ (intrinsic regu-
lation; 4 items). Following the stem, “Why do you exercise?’ participants responded to each
item on a 5-point Likert-type scale ranging from 1 (Not true for me) to 5 (Very true for me).
Previous research reports internal consistency (Cronbach’s o) reliability coefficients for each
BREQ subscalethat rangefrom .76 t0.90 (Mullan et al., 1997) and indicatesthat BREQ scores
are useful in predicting current stage of exercise adoption (Mullan & Markland, 1997). Addi-
tional research has demonstrated some support for asimplex pattern of relationships between
the BREQ subscales, as well as relationships with exercise behavior that are consistent with
theoretical propositions (Wilson, Rodgers, & Fraser, 2002). Subscale scores were cal culated
by taking the average of the relevant items for each BREQ construct.

Exercise Imagery Questionnaire (E1Q)

The EIQ (Gammage et al., 2000; Hausenblas et al., 1999) is a 9-item self-report measure
that taps thoughts associated with technique, appearance, and energy related imagery. Sample
items characterizing each EIQ subscale were as follows: “When | think about exercising, |
imagine my form and body position” (EIQ-technique; 3 items), “I imaginea‘leaner-me’ from
exercising” (ElQ-appearance; 3 items), “To get me energized, | imagine exercising” (EIQ-
energy; 3 items). Participants rate the frequency of their imagery use on a 9-point Likert-type
scaleranging from 1 (None) to 9 (Always). Previous research using confirmatory factor analy-
sis procedures suggests some support for the EIQ’s multidimensional factor structure (Rodgers
etal., 1999), and reportsinternal consistency (Cronbach’s o) reliability estimatesfor each EIQ
subscale that exceeded .80 in university samples participating in group based exercise classes
(Rodgers et al., 1999). Subscale scores for ElQ-appearance, EIQ-technique, and EIQ-energy
were calculated by averaging the appropriate items.

Procedures and Analyses

Following aregularly scheduled class, al participants were approached by one of theinves-
tigators and invited to participate in a study examining reasons for exercise participation. Par-
ticipants were given the opportunity to ask questions regarding the research project prior to
providing written informed consent and compl eting a questionnaire. Data analyses proceeded
infour stages. First, the datawere screened for discrepant responses and examined for confor-

4. The construct of intrinsic regulation has been conceptualized within the BREQ in amanner consis-
tent with Deci and Ryan's (1985) theorizing. Recent research (Li, 1999) and commentary (Vallerand,
2001) have forwarded the idea of multidimensional intrinsic motivation. While this notion is appealing,
these contentions have yet to be systematically evaluated in the physical domain and represent an exten-
sion of SDT's multidimensional extrinsic motivation continuum. The interested reader is referred to
Vallerand (2001) for a conceptual discussion, and Li and Harmer (1996) for empirical evidence that
questions the measurement of multidimensional forms of intrinsic motivation in the physica activity
domain.
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mity with relevant statistical assumptions. Second, internal consistency estimates (Coefficient
o; Cronbach, 1951) and descriptive statistics were calculated for all study variables. Third,
Pearson (rs) correl ations were computed between the subscal es of the BREQ and EIQ to exam-
ine their bivariate relationships. Third, acanonical correlation (R) analysis was conducted to
examinethelinear relationships between exercise regul ations (as measured by the subscal es of
the BREQ) and exerciseimagery (as measured by the subscales of the EIQ).

RESULTS
Preliminary Data Screening

Prior to conducting any statistical analyses associated with our study hypotheses, the data
were screened to determine their conformity with relevant statistical assumptions(i.e., normal-
ity, linearity, and homoscedasticity). The distributional properties of each variable and a histo-
gram of the standardized residual sindicated that only the external regulation and ElQ-appear-
ance variables deviated marginally from normality. Both variables were normalized using the
sguare-root transformation procedures suggested by Tabachnik and Fidell (2001). The scatterplot
of residuals suggested that both linearity and homoscedasticity assumptions were tenable.

Descriptive Statisticsand I nternal Consistency Reliability Estimates

Theinternal consistency estimates for each BREQ and EIQ subscale are presented in Table
1 (al as>.70). The descriptive statistics (see Table 1) were similar to previous research for
both ElQ-appearance and ElQ-technique, but both EIQ-energy and BREQ subscale scores
were dlightly higher than reported in previous research (Gammage et al., 2000; Mullen &
Markland, 1997; Rodgers et a., 2001). Notwithstanding this observation, the pattern of imag-
ery use and motives regulating exercise behavior reported by the participantsin thisstudy were
consistent with previous research (Gammage et a., 2000; Rodgers et a., 2001; Wilson &
Rodgers, 2002; Wilson et al., 2002). Specificaly, participants in this study reported greater
endorsement of autonomous (identified and intrinsic exercise regulations) as opposed to con-
trolling motives for exerciseinvolvement, aswell as more frequent use of appearance imagery
in comparison to either technique or energy imagery.

Bivariate Relationships Between Exercise Regulations and Exercise |magery

Pearson correlations (see Table 1) were computed to examine the relationships between
exercise regulations and the content of exerciseimagery using the subscal es of the BREQ and
EIQ, respectively. A number of interesting observations emerged from these analyses. First, the
interrelationships between exercise regulations measured by the BREQ displayed a graded
pattern of associations with proximal subscales (external-introjected, introjected-identified,
identified-intrinsic) being more positively correlated with one another than distal subscales.
Second, introjected regulation was positively correlated with al three EIQ subscal es, but most
strongly associated with ElQ-appearance. Third, autonomous regul ations (both identified and
intrinsic) were weak-to-moderately correlated with both ElQ-technique and EIQ-energy. Fi-
nally, all ElQ-subscales were positively interrelated, with the relationship between EIQ-tech-
nigue and ElQ-energy being quite strong (r = .65).

Canonical Correlation Between Exercise Regulations and Exercise | magery

Canonical correlation (R) analysiswas conducted to examine the multivariate rel ationships
between exercise regul ations and exerciseimagery. R coefficients provide anindex of the asso-
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Table2
Canonical L oadings of Exercise |magery and Exercise
Regulation Dimensions

Canonical Loadings

Variables Function 1 Function 2

Exercise Imagery

EIQ-Appearance .749 .651
EIQ-Technique .882 —.469
EIQ-Energy .629 -.276
R, 12.77 2.19
Exercise Regulations

BREQ-External .229 104
BREQ-Introjected .844 .520
BREQ-Identified .555 -.107
BREQ-Intrinsic .543 —757
R 7.01 1.94

d

Note. EIQ = Exercise Imagery Questionnaire. BREQ = Behavioral Regulation
in Exercise Questionnaire. R, = Redundancy Coefficient (Pedhazur, 1997).

ciation between two composite sets of variables (Tabachnick & Fidell, 2001; Thompson, 1984).
The appearance, technique, and energy subscales of the EIQ formed the criterion set while the
subscales of the BREQ (external, introjected, identified, and intrinsic) served as the predictor
set in the R analysis. The overall multivariate test indicated that two significant canonical
functions emerged representing a moderate degree of association between forms of imagery
and exercise regulations (R, = .47, Wilks's A = .706, F(12, 391) = 4.585, p < .01; R, = .30;
Wilks's A = .907, F(6, 298) = 2.469, p < .05). Consistent with previous recommendations
(Cohen, 1992; Tabachnick & Fiddell, 2001; Thompson, 1984), both canonical correlations
emerging from this analysis exceeded the minimum acceptable value (R, = |.30]) for the pur-
poses of interpretation.

Table 2 presentsthe canonical loadingsfor both canonical functionsretained from theanaysis.
Canonical loadings represent the correl ation between the original variables and their canonical
variates and conceptually define the canonical variate upon which they load by providing the
relative contribution of each variable to the canonical function (Tabachnick & Fidell, 2001;
Thompson, 1984). Consistent with Pedhazur’s (1997) recommendations, only canonical load-
ingsexceeding |.30| wereinterpreted. Aninspection of thefirst canonical function suggeststhat
ElQ-appearance, ElQ-technique, and ElIQ-energy made moderateto strong contributionsto the
multivariate relationship along with introjected, identified, and intrinsic exercise regulations.
The observed relationship in the first canonical function suggests that more self-determined
exercise regulations are associ ated with each type of exerciseimagery given that external regu-
lation (the least self-determined and most controlling form of extrinsic motivation) was not
significantly related to this canonical function. In the second canonical function, ElQ-appear-
ance and BREQ-introjected regulation made moderate positive contributions to the multivari-
ate relationship in conjunction with negative contributions from both El Q-technique and BREQ-
intrinsic that were moderate in nature. The observed relationship in this second canonical func-
tion indicates that exercisers who reported higher levels of appearance imagery tend to be
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motivated to exercise by more controlling motivesin theform of introjected regulation and less
reliant on intrinsic regulation. Redundancy coefficients (see Table 2) reflecting the amount of
shared variance between the set of predictor and criterion variablesindicates that both canoni-
cal functions combine to account for 14.96% of the exercise imagery variance.

DISCUSSION

The purpose of this study was to examine the relationship between exercise regulations
varying in their degree of self-determination and the type of exercise imagery reported by
female exercise participants. On the basis of propositions put forth by SDT (Deci & Ryan,
1985, 2002; Ryan & Deci, 2000, 2001), it was hypothesized that controlling regulations would
be associated with greater use of appearanceimagery. Alternatively, more autonomous regul a-
tionsin the form of identified and intrinsic reasons for exercise participation would be associ-
ated with the endorsement of greater technique and energy-related imagery. The results of this
study provide mixed support for our origina hypothesis. Although somewhat exploratory in
nature, the results of the present study makeit apparent that introjected and intrinsic regulations
appear to be the most prominent exercise regulations associated with different forms of exer-
ciseimagery. Consistent with previousresearch in other domains (Black & Deci, 2000; Ryan &
Deci, 2001), our findings suggest SDT appearsto be auseful theoretical framework for exam-
ining the motivational foundations of context specific cognitions that were represented in this
study by the various forms of exercise imagery expressed in the EIQ.

Consistent with previous SDT research in the physical activity domain (Kowal & Fortier,
2000; Li, 1999; Wilson et a., 2002), the results of the present investigation provide some
support for the presence of amotivational continuum of exercise regulations proposed by SDT
(Deci & Ryan, 1985; Ryan & Deci, 2000, 2001). The direction and magnitude of the correla-
tions presented in Table 1 indicate that adjacent regulations along SDT's motivational con-
tinuum (e.g., identified and intrinsic) were more positively associated with one another than
distal regulations (e.g., intrinsic and external). These data provide limited support for the no-
tion that motivation is best represented by a continuum proposed within SDT as opposed to
either a dichotomy or a unitary motivational index (Deci & Ryan, 1985, 2002; Koestner &
Losier, 2002; Ryan & Deci, 2000, 2001). From apractical perspective, thisfinding isimportant
given that various points along the continuum have been differentially associated with abroad
array of motivational consequencesincluding stage of exercise adoption (Mullen & Markland,
1997) and current exercise behavior (Wilson et a., 2002). In this regard, it seems prudent to
suggest that future research interested in examining motivational issuesfrom the perspective of
SDT inspect the contributions made by each exercise regul ation construct spanning the motiva-
tional continuum to the motivational consequence under study (see Koestner & Losier, 2002,
for amore detailed discussion of thisissue).

Results of the bivariate correl ation analyses and multivariate canonical correlation analysis
suggest that exercise regulations varying in the degree of perceived self-determination associ-
ated with them were differentially associated with exerciseimagery. Consistent with our origi-
nal hypothesis, and previous research examining cognitive and affective correlates of motiva-
tional regulations from the perspective of SDT (Deci & Ryan, 2002), the results of this study
makeit apparent that increasingly self-determined forms of exercise regul ation were more posi-
tively associated with each type of exerciseimagery expressed withinthe EIQ. Interestingly, an
examination of the results of the univariate and multivariate analyses (see Tables 1 and 2)
suggest that external regulation was not significantly associated with any form of exerciseim-
agery. One possible practical implication stemming from these findingsisthat the use of imag-
ery asan intervention tool for the promotion of exercise participation may be of limited utility
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in peoplewho only engagein exercise solely to appease socially imposed demands or alleviate
external contingencies. Future research may wish to examinethis proposition further and deter-
minethe cognitive and affective correlates of people who are motivated to exercise simply for
externally regulated reasons.

In conjunction with the results concerning external regulation and exercise imagery, the
present findings also make it apparent that introjected regulation is most strongly associated
with appearance imagery. According to SDT (Deci & Ryan, 1985; Ryan & Deci, 2000, 2001),
introjection represents the partial internalization of reasons regulating behavioral and psycho-
logical consequencesin agiven context. Previousresearch has shown that participatory behav-
ior based predominantly on introjected motives is less stable over time compared with more
autonomous regulations and is associated with negative thoughts and feelings while engaging
in the target behavior (Ryan & Deci, 2000, 2001; Vallerand, 2001). Furthermore, research has
demonstrated that persistence behavior in the exercise domain is not predicted by appearance
imagery, despite the consistent finding that appearance rel ated thoughts are the most frequently
endorsed form of imagery reported by regular exercisers (Rodgerset a., 1999). It appears that
one possible explanation for appearance imagery failing to predict enduring exercise behavior
may be that the motivational basisunderpinning such cognitionsisahighly controlling form of
introj ected regulation.

Contrary to our origina hypothesis, both controlling and autonomous forms of exercise
regulation were positively associated with energy and technique imagery, suggesting that the
motivational foundations of these forms of exerciseimagery are best represented by adiverse
array of exerciseregulations. An inspection of the datapresented in both Tables 1 and 2 suggest
that introjected and intrinsic exercise regulations are positively associated with both technique
and energy based imagery. Although not completely in line with our original hypothesis, one
possible explanation for the link between introjected regulation and technique imagery isthat
participants may conceive thisform of imagery to be an outcome of exercise participation that
isreflective of their personal exercise ability. Consequently, given that frequent exercise par-
ticipation islikely to be accompanied by improvementsin technical skillsinherent to exercis-
ing, it is plausible that people who feel compelled to exercise also feel forced to maintain or
improve their technical proficiency to avoid appearing unskilled at the exercise itself. The
rel ationship between intrinsic regul ation and techniqueimagery wasmorein linewith our original
hypothesis. People who truly enjoy exercise for its own sake and not for any appreciable re-
ward or instrumental benefit seem likely to think about the technical performance of the exer-
cise itself. Furthermore, the observed relationship between energy-related imagery and both
introjected and intrinsi ¢ exercise regul ations seems consistent with previous research by Rodgers
et al. (2001) who reported that energy imagery was a strong predictor of persistent exercise
behavior in a sample of avid exercisers. It seems reasonable to contend that the motivational
foundations accompanying avid exercise behavior may reside on either acompulsion to exer-
cise in order to avoid guilt or shame, or alternatively, due to their inherent enjoyment of the
physical activity itself.

Notwithstanding these findings, this study has several limitationsthat warrant acknowledg-
ment and future research directions that should be identified. First, the sample providing data
for the present investigation was restricted to young, physically active, university-based fe-
males. Consequently, the degree to which these findings generalize to other exercise groups
(e.g., elderly, males) is unknown and awaits further investigation. Second, while this study
assumed that SDT’s contentions regarding the influence of regulations on patterns of cognition
iscorrect, wedid not test the causal implications of thisproposition directly in the present study
which was cross-sectional and correlational in nature. Future studieswould do well to examine
the direction of causality between exercise regulations specified within SDT (Deci & Ryan,
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1985; Ryan & Deci, 2000, 2001) and motivational consequences such aexercise rel evant cog-
nitions more carefully using longitudinal and experimental designs. Finally, this study focused
exclusively on the influence of motivational variables drawn from the regulatory continuum
(Deci & Ryan, 1985; Ryan & Deci, 2000, 2001). Given the large amount of unexplained vari-
ance evident in the results of the canonical correlation analysis, thereis clearly considerable
scope for additional research that examines alternative predictors of exercise imagery. Such
research may consider the inclusion of additional motivational constructs not included in the
present study (e.g., perceived autonomy support, structure, involvement) but which are rel-
evant to SDT in particular and understanding motivational processes in the exercise domain
more generally (Deci & Ryan, 1985; Ryan & Deci, 2000; Williamset al., 2002). Alternatively,
future research addressing the contributions of demographic considerations (e.g., age, sex, type
of exercise) and psychosocial constructs outside the framework of SDT may prove useful in
determining the underpinnings of exerciseimagery.®

In summary, the purpose of the present study was to examine the relationship between exer-
ciseregulationsthat vary in self-determination and the content of exerciseimagery. Theresults
of this study suggest that different types of imagery engaged in by exercise participants are
regulated by arange of regulationsin amanner that is consistent with the SDT literature (Deci
& Ryan, 1985; Ryan & Deci, 2000, 2001), as well as with speculations regarding the function
of imagery in the exercise domain (Hall, 1995). From apractical perspective, the present find-
ings imply that appearance related imagery, and to a lesser extent technique based imagery,
reside upon dubious motivational foundationsin the form of controlling introjects. Given that
imagery has been demonstrated to be a powerful intervention tool in avariety of life domains
(Taylor, Pham, Rivkin, & Armor, 1998), linking the content of exerciseimagery to motivesthat
have demonstrated linkswith behavioral persistenceisapromising strategy. Collectively, these
findingsimply that there may be amotivational basisfor therole played by imagery in exercise
promotion, and future research examining the consequences of endorsing different regulations
proposed by SDT appears warranted.
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