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Abstract  
The provision of autonomy supportive environments that pro-
mote physical activity engagement have become popular in 
contemporary youth settings. However, questions remain about 
whether adolescent perceptions of their autonomy have implica-
tions for physical activity. The purpose of this investigation was 
to examine the association between adolescents’ self-reported 
physical activity and their perceived autonomy. Participants (n = 
384 adolescents) aged between 12 and 15 years were recruited 
from six secondary schools in metropolitan Brisbane, Australia. 
Self-reported measures of physical activity and autonomy were 
obtained. Logistic regression with inverse probability weights 
were used to examine the association between autonomy and the 
odds of meeting youth physical activity guidelines. Autonomy 
(OR 0.61, 95% CI 0.49-0.76) and gender (OR 0.62, 95% CI 
0.46-0.83) were negatively associated with meeting physical 
activity guidelines. However, the model explained only a small 
amount of the variation in whether youth in this sample met 
physical activity guidelines (R2 = 0.023). For every 1 unit de-
crease in autonomy (on an index from 1 to 5), participants were 
1.64 times more likely to meet physical activity guidelines. The 
findings, which are at odds with several previous studies, sug-
gest that interventions designed to facilitate youth physical 
activity should limit opportunities for youth to make independ-
ent decisions about their engagement. However, the small 
amount of variation explained by the predictors in the model is a 
caveat, and should be considered prior to applying such sugges-
tions in practical settings. Future research should continue to 
examine a larger age range, longitudinal observational or inter-
vention studies to examine assertions of causality, as well as 
objective measurement of physical activity.  
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Introduction 
 
Physical activity engagement has proven important in the 
primary and secondary prevention of several chronic 
conditions (Warburton et al., 2006). However, the process 
of ingraining long-term lifestyle physical activity patterns 
has proven to be a difficult enterprise (Muller-
Riemenschneider et al., 2008). An individual’s lifestyle is 
the sum of cumulative day to day choices. These choices 
are made in response to stimuli on a background palate of 
intrinsic and extrinsic factors that have led to ingrained 
habitual patterns (Telama et al., 2005). Evidence has 
shown that lifestyle patterns developed during childhood 
and adolescence  have a tendency to carry over into adult- 

hood (Hallal et al., 2006; Telama et al., 2013). 
In addition to the long-term benefits of regular 

physical activity, increases in physical activity among 
youth have proven to be associated with a number of 
important factors; including nutritional intake (Storey et 
al., 2009), academic performance (Rasberry et al., 2011; 
Trudeau and Shephard, 2010), depressive symptoms 
(Aman et al., 2009; Rothon et al., 2010; Motl et al., 
2004), stress (Twisk, 2001), risk-taking behaviours 
(Geckil and Dundar, 2011), self-esteem (Ekeland et al., 
2005a; 2005b; Twisk, 2001) and wellness (Rachele et al., 
2014). In order to better understand the context of youth 
physical activity engagement, it is important to establish 
its associated predictors. The knowledge of such predic-
tors may influence the planning and structure of physical 
activity and health promotion interventions aimed at 
youth.  

Autonomy is one of three basic ‘psychological 
needs’ that individuals need to satisfy, along with compe-
tence and relatedness, that comprise self-determination 
theory. Autonomy has been defined as the ability to do 
what one does independently, without being forced to do 
so by some outside power, and is in essence self-
determination (Boden, 2008). It is fostered by a context 
that provides autonomy support in the form of acknowl-
edging the behavior’s perspective, opportunity for initia-
tive, and the provision of choice (Deci et al., 1994; Ryan, 
1982). A recent systematic review on exercise, physical 
activity, and self-determination theory showed consistent 
support for a positive relationship between more autono-
mous forms of motivation and exercise, with a trend to-
wards identified regulation predicting initial/short-term 
adoption more strongly than intrinsic motivation, and 
being more predictive of long-term exercise adherence 
(Teixeira et al., 2012). Among children aged 8-12 years, 
the provision of autonomy supportive environments has 
proven to increase rates of play and physical activity 
(Roemmich et al., 2012); .  

While there appears to be a positive relationship 
between autonomy and physical activity, comparable 
relationships are yet to be established among adolescent 
populations. Understanding this relationship may aid in 
the design of interventions facilitating physical activity 
engagement among young people. Specifically, the oppor-
tunities given to participants to independently make deci-
sions about their physical activity. The purpose of this 
investigation was to examine the association between 
adolescents’ self-reported physical activity (whether or 
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not they met minimum recommended physical activity 
guidelines (Department of Health and Ageing, 2004)) and 
their autonomy. It was anticipated, based on existing 
literature (Hagger et al., 2003; 2005; Lim and Wang, 
2009), that a positive association would be found between 
meeting minimum physical activity guidelines and auton-
omy.  

 
Methods 
 
Participants 
This investigation included a total of 384 adolescents (95 
males and 177 females) aged between 12 and 15 years. 
Participants were recruited from six secondary schools in 
metropolitan Brisbane, Australia. Schools were catego-
rized as either from low, medium, or high socioeconomic 
status (SES) backgrounds. School SES background was 
determined by the Australian Curriculum, Assessment 
and Reporting Authority’s Index of Community Socio-
Education Advantage (ICSEA). Details on the ICSEA 
scale used in this study have been published elsewhere 
(Rachele et al., 2013, Australian Curriculum Assessment 
and Reporting Authority, 2012). Participants were recruit-
ed from two non-denominational same-sex private 
schools classified as high SES; one same-sex and one co-
ed private school classified as mid SES, both with reli-
gious affiliations, and one non-denominational public 
school; and one non-denominational public school classi-
fied as low SES. 
 
Instruments 
International Physical Activity Questionnaire for Adoles-
cents: The International Physical Activity Questionnaire 
for Adolescents (IPAQ-A), adapted from the International 
Physical Activity Questionnaire Long Version, was de-
veloped for use in adolescents (Hagstromer et al., 2008; 
Rachele et al., 2012). This adapted version also measures 
physical activity over the previous seven days, and covers 
four domains of physical activity being school-related 
physical activity, including activity during physical edu-
cation classes and breaks, transportation, housework, and 
leisure time. In each of the four domains, the numbers of 
days per week and time periods per day spent walking, in 
moderate activity and in vigorous activity are recorded. 
Variations from the adult version include questions about 
physical activity at work being replaced by physical activ-
ity at school, and including only one question about phys-
ical activity in the garden or at home (versus 3 in the 
standard IPAQ) (Hagstromer et al., 2008). Since its estab-
lishment, the IPAQ-A has been used in used in several 
empirical studies (De Bourdeaudhuij et al., 2010; 
Hagstromer et al., 2008; Rachele et al., 2014), and signifi-
cant associations have been found for moderate-to-
vigorous physical activity among adolescents aged 12 
to15 years when compared to accelerometers (r = 0.20, p 
< 0.01) and VO2 max (r = 0.20, p < 0.01) (Ottevaere et al., 
2011): which although low, appear promising for future 
iterations of the instrument. It has been reported that the 
minimum dose of physical activity per week in youth to 
gain health benefits is 420 minutes per week (one hour 
per day) at a moderate-to-vigorous intensity (Trost, 2005). 

Total time spent per week engaging in moderate-to-
vigorous physical activity can be summed across each of 
the four domains, and computed to establish if partici-
pants are meeting physical activity recommendations 
(World Health Organization, 2010, Department of Health 
and Ageing, 2004).  The IPAQ-A was used in this way for 
this investigation to identify those participants who were 
(and were not) meeting the minimum physical activity 
levels recommended for obtaining health benefits.   

Self-Determination Scale: Autonomy was assessed 
using Sheldon and Deci’s (Sheldon and Deci, 1996) 10-
item Self-Determination Scale. This 10-item scale has two 
factors; awareness of self and perceived choice. For each 
item, participants were asked to indicate which of two 
statements is more true for them (e.g., “A. I sometimes 
feel that it’s not really me choosing the things I do” and 
“B. I always feel like I choose the things I do”). Partici-
pants responded on a 1 (only A feels true) to 5 (only B 
feels true) scale. After re-coding reversed items, the mean 
responses from participants formed an autonomy index. 
The scale has good internal consistency (alphas ranging 
from 0.85 to 0.93) and adequate test-retest reliability (r = 
0.77); and has shown to be a strong predictor of several 
psychological health outcomes including self-
actualization, empathy, life satisfaction  and 
creativity(Sheldon and Deci, 1996, Sheldon, 1995).   
 
Procedure 
Questionnaires were distributed to students via teaching 
staff at their respective schools. Students were invited to 
complete the survey at home. Questionnaires included a 
participant information sheet for both parents and students 
detailing their involvement in the study. Questionnaires 
were then returned to teaching staff, and collected by the 
principal researcher. This study was approved by the 
Human Research Ethics Committee of the Queensland 
University of Technology (#1100000885). 
 
Data analysis 
Analyses were performed using StataSE version 13 
(StataCorp, 2013). Demographic information (age, gender 
and school SES) was described using conventional de-
scriptive statistics. Participants were categorized as either 
sufficiently or insufficiently physically active as deter-
mined by meeting physical activity guidelines of at least 
420 minutes per week of moderate-to-vigorous physical 
activity, as recommended by the World Health Organiza-
tion (World Health Organization, 2010) and Australian 
Federal Government Department of Health and Ageing 
(Department of Health and Ageing, 2004). Physical activ-
ity was categorized to ensure greater clinical meaningful-
ness of results (if participants were sufficiently physically 
active for health benefits), as well as to enable compari-
sons with internationally published categorical data for 
youth physical activity (Currie et al., 2012).The mean 
responses from participants (after reverse coding) were 
used to form an autonomy index, with scores ranging 
from 1 (lowest possible autonomy) to 5 (highest possible 
autonomy). 

Previous investigations have indicated missing da-
ta from physical activity surveys among adolescents may 
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not be missing at random; with adolescents from low SES 
backgrounds more likely to have incomplete data (Corder 
et al., 2011). This meant that simple listwise deletion of 
participants on the basis of missing data (missing in a 
systematic way) could negatively influence the robustness 
of the study’s findings. Inverse probability weighting was 
used in this analysis to prevent any bias created from 
missing data. Briefly, a logistic regression with the pres-
ence of missing data as the dependent variable and partic-
ipant characteristics (SES, gender, age, ethnicity, school 
status) as independent variables was used to determine 
which participant characteristics were associated with 
missing data. Those characteristics associated with miss-
ing data were then used to create inverse probability 
weights (propensity for missing physical activity data). 
This was to ensure that participants with complete data 
and possessing traits in common with participant’s who 
had missing data, were given a greater weighting during 
analysis.  

A logistic regression was undertaken to examine 
the association between participants who were sufficiently 
physically active (dependent variable) and autonomy 
(independent variable). Potential confounding variables 
gender and school SES were also included in the model, 
as well as clustering at the school level (using the vce 
cluster option). Cronbach’s alpha was also undertaken to 
determine the internal consistency reliability of the self-
determination scale. Simulation studies of logistic regres-
sions indicate that a minimum of 10 outcome events per 
predictor variable are required to avoid poor modeling 
including coefficient bias, poor confidence interval cover-
age, and type 1 error (Peduzzi et al., 1996). The regres-
sion model in this analysis contained 4 predictor values, 
requiring a minimum sample size of 40 participants. 
 
Results 
 
A total of 272 (70.8%) participants (95 males and 177 
females) had complete data and were included in the 
analysis. The mean age (standard deviation) of partici-
pants was 13.7 (0.7) years. The number (%) of partici-
pants included were 37 (13.6%) from low SES schools, 
131 (48.2%) from mid SES schools, and 104 (38.2%) 
from high SES schools. The analyses of missing data 
revealed that school SES (p < 0.001) indicated propensity 
for missing data and this variable was used to generate 
inverse probability weightings. 

A total of 159 (58.5%) participants reported physi-
cal activity levels that exceeded guidelines. Within each 
SES group, the number (%) of participants who reported 
being sufficiently physically active were 19 (51.4%) from 
low SES schools, 78 (59.5%) from mid SES schools, and 
59 (56.7%) from high SES schools. The mean (standard 

deviation) autonomy score was 3.07 (0.53). The results 
for the logistic regression are displayed in Table 1. The 
model indicated that autonomy (p < 0.001) and gender (p 
= 0.004) were negatively associated with meeting the 
physical activity guidelines, meaning that for every 1 unit 
decrease in autonomy, participants were 1.64 times more 
likely to meet physical activity guidelines. Acceptable 
internal consistency reliability was found for the self-
determination scale (α = 0.76). 

 
Discussion 
 
This study examined the association between self-
reported physical activity and autonomy in adolescents. 
The findings suggest that self-reported physical activity 
was negatively associated with autonomy among adoles-
cents in this sample. However, it was noteworthy that 
these variables explained only a small proportion of vari-
ance in adolescent self-reported physical activity levels. 
This is perhaps unsurprising, given that it is likely that 
youth have a variety of (and potentially not easily meas-
urable) influences on their physical activity. Nonetheless, 
these findings indicate that the greater independence of 
decision-making that adolescents are provided, the less 
likely they are to engage in physical activity of sufficient 
levels required to meet national and international guide-
lines.   

These results are somewhat surprising, and at odds 
with several previous studies. A recent systematic review 
conducted by Teixeira et al. (2012) identified 66 pub-
lished empirical studies, including experimental, cross-
sectional, and prospective studies that have measured 
exercise causality orientations, autonomy/need support 
and need satisfaction, exercise motives (or goal contents), 
and exercise self-regulations and motivation; including 
self-determination theory interventions aimed at increas-
ing exercise behavior. The results showed consistent 
support for a positive relationship between more autono-
mous forms of motivation and exercise, with a trend to-
wards identified regulation predicting initial/short-term 
adoption more strongly than intrinsic motivation, and 
intrinsic motivation being more predictive of long-term 
exercise adherence. It was also found that competence 
satisfaction and more intrinsic motives positively predict 
exercise participation across a range of samples and set-
tings. Furthermore, in a recent investigation among chil-
dren aged 8-12 years, the provision of autonomy support-
ive environments increased rates of play and physical 
activity (Roemmich et al., 2012). The findings from this 
study are also at odds with several similar studies in the 
physical education literature; which have demonstrated 
that providing an autonomy supportive environment with-
in physical education settings is associated with both

 
Table 1. Logistic regression results between self-reported physical activity and autonomy 

Independent variable Odds-ratio Robust SE p-Value 95% Confidence Interval 
Autonomy .61 .07 .000 .49 .76 
Age 1.00 .35 .992 .51 1.98 
Gender .62 .09 .002 .46 .83 
 Pseudo R2 = .023    

SE = Standard Error: The dependent variable in this analysis is meeting physical activity guidelines coded so that 
0 = did not meet physical activity guidelines and 1 = did meet physical activity guidelines 
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intention to be physically active, and actual leisure-time 
physical activity (Hagger et al., 2003; 2005; Lim and 
Wang, 2009).   

The implications of the study findings from a prac-
tical standpoint suggest that interventions designed to 
facilitate youth physical activity should limit opportuni-
ties for youth to make independent decisions about their 
engagement. For example, in a hypothetical scenario, a 
school wished to make time available for free activities, 
and encourage its student to engage in physical activity 
endeavours during this time. The current findings suggest 
that if the school provided students with a range of choic-
es about the types of activities available (both active and 
inactive), students would be less likely to engage in phys-
ical activities. Consequently, a limited range of options 
should be considered. However, caution should be exer-
cised given the small amount of variation explained in 
physical activity by the predictor variables in the model.  

Another notable finding from this investigation 
was the relationship found between gender and physical 
activity. Females in this study were 1.62 times less likely 
to meet physical activity recommendations. This finding 
aligns with global trends, which have found that males are 
more likely to meet physical activity recommendations 
(60 minutes of moderate-to-vigorous physical activity 
daily) for all countries that participated in the Health 
Behaviour in School-Aged Children study, with this trend 
being significant in most countries (Currie et al., 2012).  

This study included a number of important limita-
tions.  First, evidence indicates that youth from lower SES 
backgrounds may have poorer reading proficiency than 
their higher SES counterparts (Willms, 2003). It is there-
fore likely that lower levels of reading proficiency among 
students from lower SES schools may have meant these 
students had a greater  propensity to not return completed 
self-report questionnaires (and were initially underrepre-
sented in the model). However, this potential shortcoming 
was overcome by employing inverse probability weights 
(for missing data) in the analyses to ensure that students 
with similar attributes to those who had missing data were 
assigned a higher weighting within the model. This analy-
sis technique meant that individuals attending lower SES 
schools have been weighted more heavily in the model 
reported in this study. Second, this study only included 
participants aged 12 to 15 years, and consequently, the 
findings cannot be extrapolated beyond this age group. 
Further investigations in the 9 to 12 year and 15 to 17 
year age groups would enhance the understanding of 
physical activity’s relationship with autonomy during 
continuing decline in physically activity levels among 
youth (Nader et al., 2008). Third, while this study includ-
ed different SES groups, and representation of partici-
pants from all SES groups via inverse probability 
weighting methods could be considered a strength, this 
investigation only included participants from a high in-
come nation where participation in school education is 
compulsory for adolescents in this age group. Therefore 
these findings may not be applicable to youth from dis-
similar societies. Finally, although the study design was 
suitable to address the research aim, longitudinal observa-

tions, potentially including measurements of the autono-
my supportive environments of the school or home, or 
intervention trial (such as the direction manipulation of 
the environment) would have strengthened this study, and 
be required before any assertions of causality could be 
made.  

There are a several related priorities for future re-
search. Informing the understanding of the relationship 
between physical activity and self-determination among 
youth populations is of considerable importance, particu-
larly for why the findings of this study are at odds with 
the findings with from other age groups (Teixeira et al., 
2012). Furthermore, physical activity levels generally 
begin to decline at 9 years of age, and continue until 15 
years (Nader et al., 2008). Indeed, this decline is sharper 
among youth from disadvantaged or low income commu-
nities and remains a priority for subsequent investigations 
(Borraccino et al., 2009). A longitudinal observational 
study incorporating measurements of physical activity and 
self-determination over at least the ages of 9 to 15 years 
could provide considerable insight into this relationship; 
complementing similar studies in this area (Cox et al., 
2008; McDavid et al., 2014; Wallhead et al., 2014). Fur-
thermore, self-reported physical activity measures provide 
important information about the type and context of phys-
ical activity performed; however, these assessments could 
be supplemented with objective measurement instruments 
such as accelerometers to improve measurement accuracy 
(Rachele et al., 2012).  

 
Conclusion 
 
Autonomy was found to have a significant, although 
small negative association with self-reported physical 
activity in this sample. Future research should continue to 
examine a larger age range, longitudinal observational or 
intervention studies to examine assertions of causality, as 
well as objective measurement of physical activity.  
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Key points 
 
• Autonomy was negatively associated with meeting 

physical activity recommendations 

• The findings suggest that more structured environ-
ments would facilitate physical activity 

• The small amount of variation explained by the pre-
dictors in the model is a caveat 
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