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Abstract: Grounded in self-determination theory (SDT), this study aimed to examine
the relationship between satisfying basic psychological needs when exercising and
motivation for exercise. Participants (nmale = 324; nfemale = 379) were Japanese adults
who completed a survey using a cross-sectional, non-experimental design. Bivariate
correlations supported positive associations between satisfying each psychological
need via exercise, and revealed that adjacent motivations spanning the self-determina-
tion continuum were more positively correlated in comparison to distal motivations.
Multiple regression analyses by participant gender indicated that three basic psycholog-
ical needs satisfaction via exercise predicted intrinsic motivation in men and women
and identified regulation in the female subsample. Relatedness need satisfaction did
not significantly contribute to predicting identified regulation in the male subsample.
Limited support for the role of basic psychological need fulfillment was evident in the
regression models related to controlled motivations or amotivation. Overall, the results
of this study indicated that SDT could be employed to advance our understanding of the
psychological mechanisms that shape exercise motivation in Japanese adults.
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It is well documented that the regular pursuit of
sedentary activities combined with insufficient
physical activity increases risk for chronic health
problems (e.g., metabolic syndrome; Kim,
Tanabe, Yokoyama, Zempo, & Kuno, 2013).
Notwithstanding these observations, data from
the International Prevalence Study on Physical
Activity (Bauman et al., 2009) indicated that

only 21.2% of Japanese adults are considered
highly active. Additional population-health
research among Japanese adults showed a
yearly decline in the average number of steps
walked in both men and women between 2001
and 2011, irrespective of age (Koba
et al., 2011). Furthermore, approaches to
increase physical activity have commonly
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resulted in modest improvements in physical
activity (Heath et al., 2012). Therefore, it is
important to understand the factors that affect
one’s engagement in and maintenance of physi-
cal activity.

Motivation is an essential component in
retaining a habit of regular physical exercise
(Rodrigues, Teixeira, Cid, Machado, &
Monteiro, 2019). One theory that holds promise
for understanding motivational issues relevant
to physical activity is self-determination theory
(SDT; Deci & Ryan, 2002; Ryan & Deci, 2017).
SDT is a macro-level theory of human motiva-
tion and development, which was formulated
by Deci and Ryan (2012). It has been applied
to numerous life domains, including physical
activity, to advance our understanding of behav-
ior andwell-being. The broad appeal of SDT for
understandingmotivated behavior is hardly sur-
prising considering Deci and Ryan (2002, 2012)
have outlined the psychological mechanisms
theorized to regulate enduring behavior and
promote greater psychological health. The pre-
sent study particularly focused on two facets of
the SDT framework: organismic integration
theory (OIT; Deci & Ryan, 2002) and basic psy-
chological needs theory (BPNT; Deci &
Ryan, 2002). Within the SDT framework, OIT
outlines the quality of motivation theorized to
regulate behavior, while BPNT provides insight
into psychological processes that facilitate (or
forestall) motivational development (Deci &
Ryan, 2002, 2012).

According to OIT, motivation can be concep-
tualized as existing along with a self-determina-
tion continuum that designates as autonomous
motivation and controlled motivation (Jenkins,
Hargreaves, & Hodge, 2020). An overview of
the self-determination continuum is presented
in Figure 1. While autonomous motivation is
composed of three types, namely, intrinsic moti-
vation, integrated regulation, and identified
regulation, controlled motivation comprises
introjected regulation and external regulation.
Intrinsic motivation is characterized by engag-
ing in an activity for no specific reason other
than enjoyment and satisfaction derived from
the behavior itself (Deci & Ryan, 2002, 2012).
Four different extrinsic motivations are

illustrated within OIT, ranging from the most
to the least self-determined. Integrated regula-
tion, which is the most self-determined of these
types, describes the behavior itself that is
aligned with other core values assimilated with
the person’s identity (Deci & Ryan, 2002,
2012). Identified regulation encompasses the
personal importance of engaging in an activity
(Deci & Ryan, 2002, 2012). Introjected regula-
tion coerces behavior to avoid negative emo-
tions (e.g., guilt, shame) or fuel contingent self-
worth (Deci & Ryan, 2002, 2012). External reg-
ulation manages behavior through a desire to
appease outside demands, such as punishments
and surveillance (Deci & Ryan, 2002, 2012).
While integrated and identified regulations epit-
omize autonomous forms of extrinsic motiva-
tion within OIT, introjected and external
regulations typify controlled forms of extrinsic
motivation (Deci & Ryan, 2002, 2012). Finally,
amotivation is determined as a state in which
persons demonstrate a lack of motivation, or
behave without intention (Ryan & Deci, 2017).

The importance of distinguishing autono-
mous from controlled motivations originates
from Deci and Ryan’s (2002, 2012) research
and theorizing that focused on the motivation–
consequence link. In brief,Deci andRyan (2002,
2012) contended that optimal behavioral and
psychological consequences ensue when people
are motivated by autonomous rather than con-
trolling reasons (Ryan & Deci, 2000). An
impressive body of research now supports the
theoretical distinction made by Deci and
Ryan (2002) within OIT. A systematic review
of adults suggests that promoting autonomous
motivation is positively related to exercise and
physical activity behaviors across a range of
samples (Teixeira, Carraça, Markland, Silva, &
Ryan, 2012). A meta-analysis review revealed
similar results in children and youth: Autono-
mous motivations were more strongly and posi-
tively linked with physical activity behaviors
than controlled motivations (Owen, Smith,
Lubans, Ng, & Lonsdale, 2014).

Complimenting OIT within the SDT frame-
work advanced by Deci and Ryan (2002, 2012)
is BPNT, which focuses on how fulfillment of
basic psychological needs impacts motivation
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and well-being. Within SDT, Deci and
Ryan (2002, 2012) have highlighted the impor-
tance of the three basic psychological needs of
competence, autonomy, and relatedness as
innate and universal forces nurturing optimal
development and growth. “Competence” refers
to feeling effective while mastering challenging
tasks within one’s environment (White, 1959).
“Autonomy” involves feeling self-governing
insofar as the person experiences a sense of voli-
tion and internal locus of causality over his or
her behavior (de Charms, 1968). “Relatedness”
refers to feeling meaningfully connected to
others within one’s social milieu (Baumeister
& Leary, 1995). SDT posits that these basic psy-
chological needs are universal and innate. Fur-
thermore, fulfilling these three needs leads to
one’s positive psychosocial adjustment and
well-being in various social contexts (Puklek
Levpušček & Podlesek, 2019). Support for Deci
and Ryan’s (2002, 2012) theorizing within SDT
is evident in the physical activity literature.
Exercisers who report feeling competent and
autonomous while engaged in activity typically
endorse more autonomous than controlled
motivations for exercise participation (Wilson
& Rogers, 2008). Satisfaction of each basic psy-
chological need has been linked with more

positive than negative affect experienced when
physically active in young adults (Gunnell,
Crocker, Mack, Wilson, & Zumbo, 2014; Wil-
son & Bengoechea, 2010). Clinical subgroups
(e.g., osteoporosis sufferers, cancer survivors)
who experience greater fulfillment of each basic
psychological need when physically active have
reported higher levels of personal well-being
(Gunnell,Mack,Wilson,&Adachi, 2011;Mack,
Meldrum, Wilson, & Sabiston, 2013).
In recent years, while much SDT-based phys-

ical activity research has investigated how the
satisfaction of these three psychological needs
predicts autonomous motivation, well-being,
and physical activity, very few studies have been
conducted on individuals from non-Western
countries, such as Japan. Indeed, the relation-
ship between satisfying basic psychological
needs when exercising and motivation for exer-
cise in Japanese adults remains unknown. The
findings of this study may provide evidence-
based interventions to promote physical activity
among Japanese adults.

Aim of the Present Study

This study is the first to investigate aspects of
psychological need satisfaction and exercise
motivation from the perspective of SDT in
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Figure 1 Overview of the self-determination continuum outlining the types of motivation (based on Ryan &
Deci, 2000; Standage, Curran, & Rouse, 2019).
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Japanese adults. The overarching aim of this
study was to shed light on the relationship
between satisfying basic psychological needs
when exercising and motivation for exercise in
Japanese adults. Our hypotheses were drawn
from Deci and Ryan’s (2002) theorizing within
the framework of BPNT and OIT. First, we
hypothesized that satisfaction of each basic psy-
chological need would be positively linked with
the satisfaction of the other two basic psycholog-
ical needs. This first hypothesis was based on
the premise that satisfying psychological needs
for competence, autonomy, and relatedness
according to Deci and Ryan (2002, 2012) is a
complementary and not mutually exclusive pro-
cesses within the framework of BPNT. Second,
we hypothesized that motivations adjacent to
one another (e.g., external–introjected regula-
tions) along the self-determination continuum
would be more positively associated with
each other than more distal motivations (e.g.,
external–intrinsic regulations). This second
hypothesis was predicated on the argument that
motivations within OIT conceptually represent
a series of regulations that vary in perceived
self-determination (Deci & Ryan, 2002). Such
regulations should, according to Deci and
Ryan (2002, 2012), display a quasi-simplex
pattern of associations with each other when
measures assess these constructs in amanner con-
sistent with OIT. Third, we hypothesized that
greater satisfaction of each basic psychological
need experienced within the exercise domain
would be associated with more autonomous than
controlled motivations for exercise participation.
This last hypothesis was based on the proposition
that authentic satisfaction of psychological needs
for competence, autonomy, and relatedness theo-
retically represents the foundation for the inter-
nalization process within SDT, resulting in
autonomous motivations that are securely inte-
grated with the self (Deci & Ryan, 2002, 2012).

Methods

Participants

Participants (n = 703) were Japanese adults rec-
ruited at private companies and public fitness

centers in Tokyo, Japan. Of the total sample,
324 were male (Mage = 45.47 years, SDage =
14.27 years) and 379 were female (Mage =
43.77 years, SDage = 14.47 years). The following
occupations were reported: (a) full-time
workers (47.2%), (b) part-time workers
(11.8%), (c) students (6.4%), (d) retired indi-
viduals (6.8%), (e) housewives (17.2%), (f)
other (9.2%), and (g) unknown (1.3%). Study
participants reported, on average, receiving
14.10 years of education (SD = 2.22 years; eight
participants omitted this information). The
majority (51.2%) reported that they had been
engaged in regular exercise for 6 months or
more prior to data collection. An additional
9.7% indicated that they had been exercising
regularly for up to 6 months prior to data collec-
tion while the remainder of the sample (39.1%)
indicated they exercised sporadically.2

Instruments

Motivation for exercise. The Self-Deter-
mined Motivation Scale for Exercise (SMSE;
Matsumoto, Takenaka, & Takaya, 2003) is an
18-item, self-report instrument developed in
Japan to assess motivation for exercise, in line
with OIT (Deci & Ryan, 2002).3 The SMSE
comprises five subscales to assess the following
OIT-based exercise motivations: (a) intrinsic
motivation (sample item: “Exercise itself is
fun”), (b) identified regulation (sample item: “I
think it is a good way to improve myself”), (c)
introjected regulation (sample item: “I feel
guilty if I do not exercise”), (d) external regula-
tion (sample item: “I exercise because other
people, such as a family member, friend, or

2These data were collected using an instrument
designed to assess stages of change for exercise
behavior, in line with the work of Marcus and
Simkin (1993).
3The items comprising the SMSE (and the assess-
ments of psychological needs satisfaction via exer-
cise) were presented to the sample in Japanese,
not English. The sample items presented in the
Instruments section of this manuscript represent
translations of the items used. The SMSE does not
include the integrated regulation items, owing to the
difficulty to discern clear psychometric support for
these items (Li, 1999).
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doctor, say I should”), and (e) amotivation (sam-
ple item: “I do not know why I exercise”). Partici-
pants were asked to rate each SMSE item using a
5-point Likert scale, ranging from1=not at all true
to 5 = very true. Previous research using the SMSE
in samples of Japanese adults have provided sup-
port for the construct validity of score interpreta-
tions derived from this instrument (Kuroda,
Sato, Ishizaka, Yamakado, & Yamaguchi, 2012;
Matsumoto & Takenaka, 2004a).

Basic psychological needs satisfaction via

exercise. Three instruments were used to
assess basic psychological needs satisfaction
during exercise. Competence need satisfaction
when exercising was measured using four items
derived from the Perceived Competence for
Exercise Scale (PCES; Matsumoto &
Takenaka, 2004b). Each PCES item (sample
item: “I feel confident in my ability to perform
exercises”) was assessed on a 4-point Likert
scale, ranging from 1 = not at all true to 4 = very
true. Autonomy need satisfaction when exercis-
ing was measured using a five-item instrument,
namely, the Perceived Exercise Autonomy
Scale, developed by Matsumoto and Takenaka
(PEAS; 2003b). Each item assessing perceived
autonomy when exercising was scored using a
5-point Likert scale ranging from 1 = not at all
true to 5 = very true. A sample item for this mea-
sure is as follows: “I feel free to exercise in my
own way.” Finally, relatedness need satisfaction
when exercising was assessed with four items
from the Perceived Exercise Relatedness Scale
(PERS; Matsumoto & Takenaka, 2003a). Each
PERS item was assessed using a 5-point Likert
scale ranging from 1 = disagree to 5 = agree. A
sample PERS item is as follows: “I feel con-
nected to people who exercise together.” Previ-
ous studies using these items to assess
competence, autonomy, and relatedness experi-
enced during exercise have provided support
for the construct validity of these instrument in
Japanese adults (Matsumoto &
Takenaka, 2003b). Research in the physical
activity domain (Wilson, Rogers, Rodgers, &
Wild, 2006) has employed the terms “perceived
competence,” “perceived autonomy,” and “per-
ceived relatedness” instead of “competence

need satisfaction,” “autonomy need satisfac-
tion,” and “relatedness need satisfaction.” The
two constructs have, however, been applied in
the same ways from a measurement perspective
(Ntoumanis et al., 2020).

Data Collection Procedures and Data

Analysis

The principal investigator (all public fitness
centers) and a research assistant (all private
companies) collected participant data using a
non-experimental, cross-sectional design. Stan-
dardized instructions were used during data col-
lection to minimize the potential for introducing
between-participants effects linked with test
administration. Each participant was informed
of the study’s purpose and given an opportunity
to ask the research team questions, and each
participant provided written informed consent
before completing the questionnaire. After pro-
viding consent, each participant completed
paper-and-pencil questionnaires in small group
settings before returning them to a research
team member. The procedures used in this
study were compliant with the ethical require-
ments for human science at Waseda University
(Japan) at the time of data collection.
Data analysis proceeded in the following

stages. First, data were screened for missing
values. Second, estimates of internal consis-
tency score reliability were calculated using α
coefficients (Cronbach, 1951). Third, descrip-
tive statistics (means and standard deviations)
were calculated for all study variables. Fourth,
correlations (Pearson’s r) were computed to test
bivariate associations between study variables.
Finally, a series of multiple regression models
were tested to determine the predictive ability
of each basic psychological need satisfaction
variable for each type of motivation assessed
by the SMSE. Five multiple regression models
were examined, each using a different SMSE
subscale as the criterion variable of interest,
while scores representing the satisfaction of
competence, autonomy, and relatedness when
exercising served as predictor variables within
each regression model. Predictor variables were
entered simultaneously into each multiple
regression model. Structure coefficients (rs)
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were used in addition to standardized beta-coeffi-
cients (β) to aid in the interpretation of predictor–
criterion relationships, as rs’s are less susceptible
to distortion from multicollinearity compared
with β’s (Courville & Thompson, 2001). Each rs
was calculated using the formula, rs = ryx1/R,
where ryx1 is the bivariate correlation between a
solitary predictor variable and the criterion vari-
able (Y) per multiple regression model and R is
the multiple correlation coefficient estimated
per multiple regression model in the analysis.

Results

Preliminary Analyses

Data analysis indicated that 10.13%
(nmissing = 114) of participants (N = 1,125) chose
not to respond to all questionnaire items, and
were removed from subsequent analyses. Fur-
ther inspection of the remaining participants
(ncomplete data = 1,011) revealed that 30.47%
(nnon-exerciser = 308) indicated that they did not
participate in any form of exercise at the time
of data collection. These participants were also
removed from subsequent analyses (n = 703).

Estimates of Score Reliability

Internal consistency score reliability estimates
for each SMSE subscale and each assessment
of basic psychological needs satisfaction via
exercise are presented in Table 1. Within the
male subsample, average coefficient α’s for

items comprising basic psychological needs sat-
isfaction via exercise (Mα = 0.83; SDα = 0.08)
were higher than that for SMSE items
(Mα = 0.76; SDα = 0.07). Less marked differ-
ences were noted in the score reliability esti-
mates for items assessing basic psychological
needs satisfaction via exercise (Mα = 0.84;
SDα = 0.06) and exercise motivation
(Mα = 0.82; SDα = 0.06) in the female subsample.

Descriptive Statistics and Bivariate

Correlations

Descriptive statistics are presented in Table 1.
Irrespective of participant gender, identified
regulation was the most strongly endorsed form
of exercise motivation, followed closely by
intrinsic motivation. Autonomous exercise
motivations were endorsed more strongly than
controlling forms of exercise motivation in both
the male and female subsamples. Amotivation
was the least endorsed SMSE subscale. Further
analysis of descriptive statistics indicated that
both men and women reported experiencing
greater autonomy need satisfaction than relat-
edness need satisfaction when exercising,
although the difference was more pronounced
in the male subsample. Men and woman both
indicated they experienced competence need
satisfaction to some degree as a function of
exercise.

Table 2 presents Pearson r coefficients for
male and female subsamples, depicting the
bivariate associations between study variables.

Table 1 Descriptive statistics and score reliability estimates for male/female subgroups

Male subsample Female subsample

Variables M SD α M SD α

Intrinsic motivation 4.01 0.70 .66 4.00 0.85 .80
Identified regulation 4.06 0.76 .78 4.16 0.78 .79
Introjected regulation 2.20 0.91 .78 2.14 1.00 .85
External regulation 2.17 0.97 .76 2.06 0.96 .74
Amotivation 1.50 0.74 .84 1.46 0.83 .90
Competence 2.83 0.61 .82 2.64 0.69 .84
Autonomy 4.10 0.61 .75 3.98 0.72 .78
Relatedness 3.47 1.26 .91 3.81 1.18 .89

Note. M = mean; SD = standard deviation; α = coefficient alpha (Cronbach, 1951) estimate of internal consis-
tency reliability.
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Weak-to-moderate correlations were evident
between perceptions of basic psychological
needs satisfaction, irrespective of participant
gender, although greater variability in bivariate
associations was evident in the male
(Mr12 = 0.29; SDr12 = 0.14), compared to the
female (Mr12 = 0.35; SDr12 = 0.07), subsample.
SMSE subscales representing adjacent con-
structs along the self-determination continuum
were all positively correlated within each sub-
sample (see Table 2). In addition, while both
competence need satisfaction and autonomy
need satisfaction were negatively correlated
with amotivation in the male subsample, in the
female subsample, only the autonomy need sat-
isfaction–amotivation link was statistically sig-
nificant and negative. Most r values linking
basic psychological needs satisfaction via exer-
cise with either external or introjected regula-
tion were trivial in magnitude; however,
relatedness need satisfaction in the female sub-
sample was negatively correlated with
introjected regulation for exercise. Finally,
greater satisfaction of each basic psychological
need was positively correlated with greater
endorsement of each autonomous motivation
for exercise assessed with the SMSE,
irrespective of participant gender (see Table 2).

Multiple Regression Analyses

In Table 3, the results of simultaneous multiple
regression analyses for both the male and female
subsamples are displayed. Greater variance

was predicted for autonomous motivations
(MR

2 = 0.23) compared to controlled motivations
(MR

2 = 0.02) or amotivation (MR
2 = 0.04),

irrespective of participant gender. Joint consider-
ation of β and rs coefficients across male and
female subsamples indicated that competence
need satisfaction and autonomy need satisfaction
weremore salient predictors of intrinsic and iden-
tified regulations for exercise than relatedness
need satisfaction. While lower relatedness need
satisfaction significantly predicted greater
introjected regulation, lower autonomy need sat-
isfaction predicted external regulation in the
female subsample only. Lower scores for auton-
omy need satisfaction predicted amotivation in
both the male and female subsamples.

Discussion

This study aimed to test the link between satis-
faction of the basic psychological needs of com-
petence, autonomy, and relatedness via
participation in exercise with motivations regu-
lating exercise behavior, as reported in a sample
of Japanese adults. The study represents a first
attempt to investigate aspects of psychological
need satisfaction and exercise motivation from
the perspective of SDT in Japanese adults.
Overall, this study’s key findings were mostly
in line with previous research conducted in
Western countries, in which stronger basic psy-
chological needs satisfaction were linked to

Table 2 Bivariate correlations between psychological needs satisfaction via exercise and exercise
motivations

Variables 1. 2. 3. 4. 5. 6. 7. 8.

1. Intrinsic motivation 　　— .63** .12* −.17** −.42** .39** .47** .31**
2. Identified regulation .49** — .27** −.09 −.48** .27** .35** .23**
3. Introjected regulation .14* .33** — .28** .17** .07 .09 −.11*
4. External regulation −.08 .20** .37** — .50** .05 −.06 .10
5. Amotivation −.19** −.32** .19** .27** — −.07 −.16** −.10
6. Competence .47** .31** .10 .00 −.12* — .43** .31**
7. Autonomy .45** .35** .07 −.09 −.22** .45** — .32**
8. Relatedness .34** .13* −.03 .09 −.05 .24** .18** —

Note. The correlations for themale subsample are presented in the lower diagonal of thematrix. The correlations
for the female subsample are presented in the upper diagonal of the matrix.
* p < .05, **p < .01.
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greater endorsement of autonomous motiva-
tions for exercise behavior, compared to con-
trolled motivations.

First, as predicted by BPNT, satisfaction of
each psychological need was found to be posi-
tively linked with satisfaction of the other two
psychological needs. Bivariate correlation anal-
ysis results supported our hypothesis and were
in line with BPNT. Particularly, the correlation
between competence need satisfaction and
autonomy need satisfaction was greater than
the correlations between these two variables
and relatedness need satisfaction, irrespective
of gender.

Second, as predicted by OIT, correlations
among motivations mainly showed a simplex-
like pattern, with stronger positive correlations
between motivations adjacent on the self-deter-
mination continuum and stronger negative cor-
relations between more distal motivations.
Generally, these results support our hypothesis.
However, the correlation between amotivation
and identified regulation had a stronger nega-
tive relationship than between amotivation

and intrinsic motivation. A meta-analysis
review of the self-determination continuum
structure revealed similar results in exercise
domain (Howard, Gagné, & Bureau, 2017). As
noted by Markland & Tobin (2004), “This is
perhaps not surprising because the identifica-
tion (identified regulation) items concern the
personal importance or value placed on exercis-
ing, whereas the amotivation items reflect a lack
of such importance or value” (p. 195).

Third, we identified which three basic psycho-
logical need satisfactions were significant pre-
dictors of motivational regulations for exercise
among men and women in Japan. Multiple
regression analyses indicated that greater per-
ception of all basic psychological need satisfac-
tion was related to autonomous motivations.
These findings were mostly in support of our
hypothesis. Specifically, autonomy need satis-
faction was the dominant predictor of motiva-
tions for exercise in both genders. Thus,
autonomy need satisfaction was positively
related to two of the autonomous forms of moti-
vation (i.e., intrinsic motivation and identified

Table 3 Multiple regression analyses predicting exercise motivations from psychological needs
satisfaction via exercise

Male
subsample

Intrinsic
motivation

Identified
regulation

Introjected
regulation

External
regulation Amotivation

Predictors β rs R2 β rs R2 β rs R2 β rs R2 β rs R2

.34** .15** .01 .02 .05**
Competence .28** .80 .19** .80 .10 .85 .03 .01 −.02 −.54
Autonomy .29** .78 .26** .89 .04 .60 −.12 −.63 −.20** −1.0
Relatedness .22** .58 .04 .33 −.06 −.22 .10 .63 −.01 −.25

Female
Subsample

Intrinsic
motivation

Identified
regulation

Introjected
regulation

External
regulation Amotivation

Predictors β rs R2 β rs R2 β rs R2 β rs R2 β rs R2

.28** .15** .03** .02* .03*
Competence .20** .74 .13** .71 .08 .41 .07 .34 .01 −.40
Autonomy .34** .88 .26** .90 .11 .49 −.13* −.42 −.15* −.95
Relatedness .14** .58 .10* .59 −.16** −.60 .11* .64 −.05 −.58

Note. β = standardized beta-coefficients; rs = structure coefficients (Courville & Thompson, 2001).
* p < .05, **p < .01.
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regulation) while negatively related to amo-
tivation. Edmunds, Duda, and Ntoumanis (2010)
revealed that autonomy need satisfaction among
Asian/Asian British women did not predict any
forms of autonomous exercise motivation.
Edmunds et al. (2010) explained their results
from the perspective of the collectivism/individ-
ualism orientation inWestern and non-Western
countries. Our results were incompatible with
those of Edmunds et al. (2010). However, the
common viewpoint that the “national charac-
ter” of the Japanese is more collective than that
of individuals who have grown up in Western
countries (e.g., Americans) has not been
supported by empirical data (Takano & Osaka,
1997, 2018). Therefore, our findings indicated
that autonomy need satisfaction could be
equally important for individuals from both
Japan and Western countries who exercise.
Competence need satisfaction also predicted
autonomous motivations for exercise irrespective
of gender but was not related to controlled moti-
vations. Relatedness need satisfaction emerged
as a significantly more important predictor of
motivations for women than men. Among men,
a significant relationship was only found between
relatedness need satisfaction and intrinsicmotiva-
tion. However, relatedness need satisfaction
among women predicted autonomous motiva-
tions and controlled motivations. Relatedness
need satisfaction emerged as a significantly more
important predictor of motivational regulations
for women, compared to men. Darlow and
Xu (2011) found that the association between
the perceived exercise habits of friends and one’s
own exercise habits was stronger in women than
in men. Wilson and Rogers (2008) indicated that
enhancing relatedness need satisfaction could
promote both autonomous and controlled forms
of extrinsic motivations as individuals appear
more likely to regulate their behaviors in accor-
dance with those they perceive to share connec-
tions with than those from whom they feel
isolated in social contexts. This implication could
be useful in encouraging Japanese women to
maintain their exercise habits.

Furthermore, previous studies indicated that
competence need satisfaction, more than auton-
omy need satisfaction, showed stronger

associations with autonomous motivation for
exercise (Wilson & Rogers, 2008). In the results
of this study, however, autonomy need satisfac-
tion was the dominant predictor of motivations
for exercise in both genders. Kinnafick,
Thøgersen-Ntoumani, and Duda (2014)
suggested that satisfaction of competence and
relatedness needs is critical to exercise adoption
stages, whereas satisfaction of autonomy need
can become more important in the adherence
phase. Recent research conducted by Kang,
Lee, and Kwon (2019) showed that autonomy
need satisfaction was the strongest predictor of
adherence to a 6-month exercise program
among Korean sports center members. Most of
the participants in the present study (60.9%)
reported that they engaged in regular exercise;
therefore, participants’ exercise habits may
have been relevant to these findings.
The findings of the present study revealed

that stronger satisfactions of the basic psycho-
logical needs of competence, autonomy, and
relatedness were linked to greater endorsement
of autonomous exercise motivations, and asso-
ciated with decreased endorsement of con-
trolled motivations and amotivation among
Japanese adults. Our study provides health pro-
fessionals with some evidence of whether SDT-
based approaches can motivate Japanese exer-
cisers, and how. Deci and Ryan (2011) pointed
out that:

By understanding the functioning of these
three needs, interventionists (e.g., parents,
teachers, managers, physicians) will be able
to evaluate what aspects of a social context
will significantly enhance versus undermine
individuals’ engagement and effectiveness
within the context, whether the context is an
immediate proximal context, a developmen-
tal context that exists over time, or amore dis-
tal context such as culture. (p. 19)

The most studied socio-contextual compo-
nent of the SDT framework in an exercise set-
ting is autonomy support (Wilson, Mack, &
Grattan, 2008). This refers to authority figures
listening with empathy, providing meaningful
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rationales for change without pressuring com-
pliance, offering choice, and acknowledging
that behavioral change is demanding and chal-
lenging from participants’ perspectives (Deci
& Ryan, 2002). For example, Ng, Ntoumanis,
Thøgersen-Ntoumani, Stott, and Hindle (2013)
found that when participants who engaged in
weight management perceived more autonomy
support from important others (e.g., spouse,
close friends), their psychological needs were
satisfied. In support of SDT, a meta-analysis of
73 studies conducted by Ntoumanis
et al. (2020) demonstrated that SDT-based
interventions’ increases in perceived need sup-
port and autonomous motivation were associ-
ated with positive changes in health behavior,
including exercise and physical activity. Per-
ceived autonomy support remains an important
research initiative to consider within future
applications of SDT for exercise (Wilson
et al., 2008). Future studies should involve
assessments of the social environment within
the exercise domain to better understand how
different environments are associated with basic
psychological needs satisfaction in the Japanese
setting.

Study Limitations and Future Directions

Although this study offered preliminary infor-
mation regarding the applicability of BPNT
and OIT to the study of exercise motivation in
Japanese adults, some limitations should be
acknowledged, and future research directions
outlined. First, this study used a cross-sectional
design with non-probability sampling proce-
dures to collect data that limited causal infer-
ences and restricted generalizability. Future
studies using longitudinal designs and random
sampling procedures from well-defined
populations would be a useful next step in this
line of research. Second, this study relied exclu-
sively on self-report data to assess focal con-
structs within BPNT and OIT. Future studies
may choose to include additional instruments
to gauge the degree to which recall and social
desirability biases may have affected data col-
lection in this study. Furthermore, linking self-
report data measuring constructs central to
BPNT and OIT with other variables assessed

with different methods (e.g., markers of well-
being assessed with biological protocols) may
be a useful approach for future research.
Finally, this study did not include an assessment
of integrated regulation for exercise, as this con-
struct was not included within the SMSE’s
development. Future research may wish to
expand the SMSE to explore whether inte-
grated regulation for exercise is experienced
by Japanese adults in a manner consistent with
samples from other countries (Wilson, Rodgers,
Loitz, & Scime, 2006).
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