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Background: There is a need to understand better factors influencing participation 
in physical education (PE) and the mechanisms involved. The adolescent years 
are characterised by increasing levels of body-related concerns. In PE, the body 
is judged for its physical abilities and subject to social comparisons and body 
judgements. Grounded in the Self-Determination Theory, this study aimed 
to explore whether body-related factors were associated with adolescents’ 
involvement in PE and whether types of motivation mediated this relationship.

Methods: The study involved 2,140 (54.5% girls) secondary students (15–16-year-
olds) from Norway participating in the nationally representative “Health Behaviour 
in School-aged Children (HBSC) study: a WHO collaborative cross-national 
study.” Body-related factors included Body Mass Index (BMI), health complaints, 
body perception and dietary behaviours. Gender, age, and socioeconomic status 
(family affluence) were control variables. Motivation for PE was assessed with 
the Perceived Locus of Causality (PLOCQ) scale measuring three distinct factors: 
autonomous motivation, controlled motivation and amotivation. PE involvement 
was self-reported as weekly participation in PE classes and time spent in 
moderate-to-vigorous physical activity (MVPA) during PE.

Results: Gender (girl), family affluence, health complaints, not being on a diet but 
wanting to lose weight, and body perception (too fat) were negatively associated 
with weekly PE participation when adjusting for other variables. This association 
was largely explained by students’ autonomous motivation in the case of health 
complaints and partly in the case of dietary behaviour and body perception. 
Similar results were observed for MVPA during PE lessons. Additionally, gender 
was associated with MVPA through amotivation.

Conclusion: The study adds new knowledge to the understanding of the 
relationship between body-related factors and PE, supporting that autonomous 
motivation is a central mechanism and an avenue for further research. The results 
should be  considered in planning high-quality PE classes and suggest that an 
autonomous supportive learning climate sensitive to body-related concerns 
should be a priority to increase adolescent involvement in PE.
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Introduction

A physically active lifestyle is associated with numerous physical 
and mental health benefits for adolescents (Chaput et al., 2020). It is 
recommended for this age group to do at least an average of 60 min 
per day of moderate-to-vigorous physical activity (MVPA), primarily 
aerobic, across the week (World Health Organization, 2020). However, 
existing data suggest that a minority of adolescents are sufficiently 
physically active, and the activity level decreases with increasing age 
(Inchley et al., 2020; World Health Organization, 2022). The school 
setting, and in particular the physical education (PE) context, has been 
given an essential role in providing enjoyable, educational physical 
activity that can foster the development of motor skills and introduce 
students to a variety of activities that can be performed in a life-time 
perspective (World Health Organization, 2018a,b). The PE setting has 
the potential to offer a structured environment and learning activities 
that can influence students’ physical activity (PA) behaviours in PE 
lesson time and during leisure time (Owen et al., 2014; Castillo et al., 
2020; Vasconcellos et al., 2020). It has also been documented that 
positive attitudes towards PE can upheld over time (Ladwig et al., 
2018) and predict future PA participation (Rhodes and Kates, 2015).

Nevertheless, available data suggest that students’ time spent in 
MVPA during PE classes varies substantially, with a decrease observed 
from middle school to high school (Hollis et al., 2017). The age-related 
decrease co-occurs with an overall decline in motivation for PE 
(Papaioannou et  al., 2006; Yli-Piipari et  al., 2009). Motivational 
processes in PE are multifaceted and complex, with motivational 
influences divided into internal and external aspects (Kretschmann, 
2014). Internal factors comprise individual characteristics (e.g., 
gender, physical attributes), dispositional variables (e.g., perceived 
competence and autonomy), and individual situational variables (e.g., 
sports involvement). External factors include environmental, 
situational variables (e.g., teachers’ skills and teaching style) and 
contextual variables (e.g., PE curriculum, PE activities) (Kretschmann, 
2014). Thus, to develop quality PE programmes, there is a need to 
better understand factors at multiple levels associated with students’ 
engagement and participation.

So far, research efforts on motivation and participation in PE have 
primarily focused on addressing the subject from a social-
psychological perspective, with the Self-Determination Theory (SDT) 
(Deci and Ryan, 1985, 2000) as the most used theoretical framework 
(Lindahl et al., 2015). In this regard, much of the existing research has 
investigated the role of autonomy-supportive environments on 
motivational processes, focusing on teachers’ role in creating a 
motivational climate (Vasconcellos et  al., 2020). However, in PE 
classes, the body is at the centre of curricular outcomes. It is being 
judged for physical abilities and positioned in ways that open for social 
comparisons and body judgements (Kerner et al., 2018). Thus, the 
current study aims to extend the existing research by examining the 
link between individual characteristics and PE participation, focusing 
on body-related concerns among adolescents. Grounded in the SDT, 
special attention is given to the mediation pathway of motivation forms.

SDT distinguishes between different types of motivations varying 
on a continuum from controlled to more autonomous forms, with an 
increasing degree of self-determination present (Ryan and Deci, 
2017). According to SDT, intrinsic motivation is described as the 
inherent propensity to develop skills actively, engage in challenges, 

and take an interest in new activities (Deci and Ryan, 1985). Extrinsic 
motivation is divided into four types of regulation: integrated, 
identified, introjected and external (Ryan and Deci, 2017). Integrated 
regulation represents the most self-determined form and refers to 
behaviours executed out of choice to harmonise and bring coherence 
to different parts of the self. Identified regulation refers to a situation 
when the behaviour is highly valued by the individual and, therefore 
performed with less pressure, even if it is not particularly pleasant. 
Introjected regulation refers to behaviour starting to be internalised but 
not entirely self-determined. This kind of behaviour may be performed 
to gain social recognition or avoid feelings of guilt. External regulation 
is behaviour regulated through external means, such as punishment 
or rewards. The last category is amotivation which refers to the 
absence of motivation.

SDT proposes that intrinsic motivation and the more autonomous 
types of extrinsic motivation will lead to constructive functioning, 
better learning and improved psychological health and well-being 
(Ryan and Deci, 2017). Literature from the PE context has 
demonstrated that self-determined forms of motivation towards PE 
are positively associated with several desirable responses in physical 
education, such as greater concentration, effort, and persistence 
(Ntoumanis, 2001; Standage et al., 2005), higher levels of positive 
affect (Ntoumanis, 2005; Standage et al., 2005; Zamarripa et al., 2016), 
physical activity in PE (Owen et al., 2014), participation in PE (Owen 
et al., 2014; Ulstad et al., 2019), and higher levels of leisure time PA as 
well as greater intention to continue to be physically active (Castillo 
et al., 2020). Also, introjected regulation has been weakly associated 
with PA in PE lessons (Owen et al., 2014). Amotivation has, on the 
other hand, been positively associated with unhappiness, negative 
affect, and boredom in PE (Ntoumanis, 2001; Standage et al., 2005; 
Zamarripa et al., 2016; White et al., 2021).

Physical perceptions and experiences in PE can be impediments 
to students’ motivation towards PE (Papacharisis and Goudas, 2003), 
and several qualitative studies have identified body-related issues as 
obstacles to participating in PE and sports (Allender et  al., 2006; 
Martins et al., 2021). Many studies suggest that embarrassment, body 
image concerns, physical discomfort and body insecurity are barriers 
to PE and PA participation and are more frequently reported among 
girls than boys (Martins et al., 2021; White et al., 2021). Body image 
is a multidimensional construct that includes how one sees, thinks, 
feels, and behaves related to the body’s appearance and function (Cash 
and Smolak, 2011). An enhanced body image has been positively 
associated with engagement in PE (Bevans et  al., 2010) and with 
physical activity (Sabiston et  al., 2019; Martins et  al., 2021). The 
adolescent years are characterised by body changes taking place and 
the internalisation of the society-imposed aesthetic model (Paxton 
et  al., 2005). The cognitive dimension of body image, body 
dissatisfaction, is reflected in the desire of someone to lose weight or 
to gain weight (Laus et al., 2011). Body dissatisfaction reaches high 
levels in this period, especially among females (Fernández-Bustos 
et al., 2019), with clear gender differences observed (Laus et al., 2011; 
Sanchez-Miguel et al., 2021). In a time of high prevalence of body 
image disturbances among adolescents (Dion et  al., 2016), it is 
pertinent to understand better how body-related factors are associated 
with physical activity in the PE context.

In addition to gender, weight status, BMI, and physical ability have 
been identified as key variables for body dissatisfaction (Dion et al., 
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2016; Fernández-Bustos et  al., 2019; Molina-García et  al., 2019). 
Evidence suggests that many overweight students report negative 
experiences of PE, such as bullying and embarrassment, along with 
other barriers to participation (Fox and Edmunds, 2000; Cardinal 
et  al., 2014). As a result, this may lead to maladaptive coping 
behaviours, such as avoiding PA and PE (Li et al., 2017). However, 
improving body shape, physical appearance and weight management 
have also been reported as reasons for participation in physical 
activities, especially among girls’, suggesting that more external forms 
of regulations may drive involvement in PE (Martins et al., 2021). For 
example, some qualitative studies have reported that pressure to 
conform to popular beauty ideals is important reason for teenage girls 
to be physically active (Allender et al., 2006). Restrictive dieting and 
weight control are also frequently used by adolescents attempting to 
achieve an internalised image of an ideal body (Krowchuk et al., 1998).

Other body-related aspects that can affect the individual student 
and may be  related to participation in PE are subjective health 
complaints. Such complaints can have both a somatic (e.g., headache 
and backache) and a psychological (e.g., feeling low and feeling 
nervous) dimension that is not explained by an underlying illness 
(Brown, 2007). Subjective health complaints have become 
progressively prevalent in children, increase with age (Inchley et al., 
2020) and have been related to absenteeism in school (Saps et al., 
2009) and lower PA levels (Marques et al., 2015; Keane et al., 2017). 
The impact of health complaints in the PE context has to our 
knowledge, not been examined. As the PE lessons might demand a 
well-functioning body focusing on performing in front of others, 
competition, grading and unrealistic standards (White et al., 2021), 
such complaints may be an impediment to experiencing autonomous 
motivation and thus impact involvement in PE.

SDT and motivational processes have been suggested as a 
potential avenue for further research to explain the relationship 
between body-related factors and PA (Vani et al., 2021). Based on a 
relatively large Norwegian nationally representative sample of 
secondary school students, the current study aimed to test a model of 
the relationship between body-related factors (i.e., BMI, health 
complaints, body perception, weight control behaviours) and 
measures of PE involvement, examining the mediating role of 
motivation in this relationship.

Materials and methods

Participants and procedure

The data stem from a national sample (n = 2,140) of Norwegian 
lower and upper secondary school students aged 15 and 16 years 
(59%) participating in the 2013/2014 survey of the “Health 
Behaviour in School-aged Children (HBSC) study: a WHO 
collaborative cross-national study.” The participants had a mean age 
of 16.3 ± 0.7 years, and 51% was a girl. This correlational study with 
a non-experimental, quantitative, and cross-sectional design had 
school class as the primary sampling unit. The classes were chosen 
from a geographically stratified list to ensure a nationally 
representative sample. The Norwegian Western Regional Ethical 
Committee (REK) approved the study and the use of passive consent 
(2013/1494/REK vest). A detailed information letter was given both 

in paper form and electronically to parents or custodians. Those who 
did not want their child to participate had to sign and return a form 
to the teacher. Approval of the child’s participation was assumed if 
the form was not returned. The class teachers administered the 
survey between January 2014 and May 2014. Participation was 
voluntary, and the anonymity, as well as the confidentiality of the 
participants, were ensured. The participants could withdraw from 
the study at any time.

Measures

Exposures
BMI was calculated (in kilogram per square meter) based on self-

reported weight and height measured by the questions: “How much 
do you weigh without clothes?” and “How tall are you without shoes?” 
Self-reported height and weight are considered suitable measures for 
detecting valid relationships in epidemiological studies (Spencer et al., 
2002; Aasvee et al., 2015).

Health complaints were assessed with the HBSC Symptom 
Checklist (HBSC-SHC) (Haugland and Wold, 2001; Ravens-Sieberer 
et  al., 2008). The participants were asked how often they had 
experienced the following during the past 6 months; headache, 
stomach-ache, feeling dizzy, feeling low, irritability or bad temper, 
feeling nervous, and difficulties in getting to sleep. The first four health 
complaints are defined as somatic and the latter four as psychological 
health complaints. The response options were “about every day,” “more 
than once a week,” “about every week,” “about every month,” and 
“rarely or never any symptoms.” For the present study, health 
complaints were modelled as a mean sum score. The HBSC-SHC has 
adequate test–retest reliability and validity properties (Haugland and 
Wold, 2001).

Body perception, an appearance facet of body image (Vani 
et al., 2021), was assessed with the question “Do you think your 
body is: “much too thin,” “bit too thin,” “about the right size,” “bit 
too fat” or “much too fat.” The latter two response options were 
recoded as “too fat” and the first two responses where coded as “too 
thin.” The test–retest stability in self-perceived weight has been 
found to be  excellent (ICC = 0.81; 95%  CI = 0.76–0.85) (Currie 
et al., 2001).

To identify weight control behaviours, participants were asked to 
indicate if they were at present on a diet or doing something to lose 
weight. Possible responses were “Yes”; “No, but I should lose some 
weight”; “No, my weight is fine”; and “No, because I  need to put 
on weight”.

As control variables, family affluence, a dimension of 
socioeconomic status, was assessed using the family affluence scale 
(FAS-III) (Hartley et al., 2016). FAS is a measure of material affluence 
derived from the characteristics of the family’s household and consists 
of six items (family car, number of computers, own bedroom, family 
holidays, number of bathrooms, dishwasher in home). A sum score 
was calculated to range from 0 (low material affluence) to 13 (high 
material affluence). Gender was measured as either boy or girl. The 
participant also reported the month and year of birth, which was then 
calculated based on the survey completion time. After rounding to the 
nearest age group, they were subsequently grouped as 15- and 
16-year-olds.
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Mediators

The Perceived Locus of Causality (PLOCQ) (Aasvee et al., 2015) 
was employed to examine students’ motivational regulations towards 
PE at a contextual level. Each motivational regulation comprised four 
items following the heading “Why do you  participate in Physical 
Education?” and the stem “I take part in PE classes.” The subscales in 
the questionnaire intended to measure intrinsic motivation (e.g., 
“because PE is fun”), identified regulation (e.g., “because it is 
important for me to do well in PE”), introjected regulation (e.g., 
‘because I would feel bad about myself if I did not), external regulation 
(e.g., ‘because I’ll get into trouble if I do not), and amotivation (e.g., 
‘but I do not see why we should have PE’). Responses were reported 
on a seven-point scale ranging from 1 (strongly disagree) to 7 (strongly 
agree). The scale was translated into Norwegian, and then back-
translated to English following the procedures from the HBSC-study 
protocol (Currie et  al., 2014). The reliability and validity of the 
subscale scores of the PLOCQ have generally been supported. 
However, there have been concerns regarding internal consistency and 
discriminant validity for some of the subscales. More specifically, the 
self-determined motives (i.e., intrinsic motivation and identified 
regulation) have not been distinguishable by youth across several 
studies and cultures (Ntoumanis, 2005; Lonsdale et al., 2011). In line 
with previous studies (Koestner et  al., 2008; Alvarez et  al., 2021), 
we adopted a 3-factor model in which the items reflecting intrinsic 
and identified regulation were combined into a sum scored 
autonomous motivation factor, and the items reflecting introjected 
and external regulation were combined into a sum scored controlled 
motivation factor. The third factor we  used was sum scored 
amotivation. For estimation purposes the sum scores were 
transformed to mean scores ranging from 1 to 7.

Outcomes

Frequency of weekly physical education classes was assessed with 
the question, “How many times in a regular week do you participate 
in physical education classes? (also include elective classes, e.g., sports 
and outdoor life”). This was followed by the specification, “A one 
90-min class should count as two times.” The response categories were 
(1) 0–1 time, (2) 2 times, and (3) more than two times.

Duration of MVPA in physical education was a measure of 
physical activity of moderate to vigorous intensity derived from the 
HBSC-item on overall MVPA (Prochaska et al., 2001). The wording 
was “How many minutes in a single PE class (45 min) do you usually 
perform physical activity in a way that makes you warm and out of 
breath?.” The response categories were labelled from (1) 0 min, (2) 
1–10 min, (3) 11–20 min, (4) 21–30 min, and (5) more than 30 min. In 
the analysis, these were reduced to three categories: (1) less than or 
equal to 20 min, (2) 21–30 min, and (3) more than 30 min.

Ethical considerations

The study was conducted according to the guidelines of the 
Declaration of Helsinki and the Norwegian Western Regional Ethics 
Committee (REK) approved the study and the use of passive consent. 
A detailed information letter was given in paper form and 

electronically to parents or custodians. Those who did not want their 
child to participate had to sign and return a form to the teacher. 
Approval of the child’s participation was assumed if the form was not 
returned. Participation was voluntary, and the anonymity, as well as 
the confidentiality of the participants, were ensured. The participants 
could withdraw from the study at any time.

Statistical analyses

The mediation model (see Figure 1) was estimated by a series of 
regression equations. The three mediators were regressed on the 
exposure variables using linear regression, whereas the outcome 
variables were regressed on the mediators and the exposure variables 
using ordinal regression. The outcome variables were also regressed 
on the exposure variables without the inclusion of the mediator 
variables to examine more directly the total effects of the exposure 
variables on PE participation and MVPA. Indirect effects were 
calculated by Mplus as the product of the exposure-mediator 
regression coefficient and the mediator-outcome regression 
coefficient. As the outcomes were ordinal, Mplus uses their underlying 
latent response variables to calculate the (in)direct effects. Robust full 
information maximum likelihood with Monte Carlo integration was 
used as estimator in Mplus version 8.8.

Results

Descriptive statistics

Descriptive statistics for the study’s variables are presented in 
Table  1. The participants exhibited the highest average scores of 
autonomous motivation and the lowest average scores of amotivation. 
The participants reported most frequently participating in PE classes 
twice a week and MVPA levels during PE of more than 30 min.

Mediation model for body-related factors, 
motivation, and participation in physical 
education

In the model in which the outcome variables were regressed on 
the exposure variables without the inclusion of the mediator variables, 
the following variables were significantly associated with PE 
participation: Age, family affluence, being on a diet, not being on a 
diet but wanting to lose weight and health complaints. The exposures 
age, family affluence, and health complaints were associated with 
MVPA (see Table 2).

After including the mediator variables in the outcome model, 
most of the associations mentioned above became smaller, with the 
expectation of the association with age. As shown in Table 2, students 
with higher levels of autonomous motivation reported participating 
in PE classes more often and with higher levels of MVPA when 
controlling for gender, age, family affluence, body-related factors and 
other specific forms of motivation. Similarly, controlled motivation 
was positively associated with MVPA during PE, whereas students 
with higher levels of amotivation reported lower levels of 
MVPA. However, these associations were weaker than for autonomous 
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motivation. Table  2 shows that being a girl, having lower family 
affluence, having more health complaints, not being on a diet but 
wanting to lose weight, and perceiving the body as too fat were 
associated with lower levels of autonomous motivation. On the other 
hand, 16-year-olds reported higher levels of controlled motivation 
than 15-year-olds. Being on a diet and having higher family affluence 
was also associated with higher levels of controlled motivation. A 
higher BMI, more health complaints, not being on a diet but wanting 
to lose weight, and perceiving the body as too fat were associated with 
lower levels of controlled motivation. Finally, females reported lower 
levels of amotivation, whereas students with higher levels of health 
complaints reported higher levels of amotivation.

Examination of indirect effects suggested that gender, family 
affluence, dietary behaviour, perceiving the body as too fat and health 
complaints were associated with PE participation through autonomous 
regulation motivation (see also Table 3). For perceiving the body as 
too fat and health complaints, the indirect effect explained most of the 
total effect of these variables on PE participation. The results were 
largely similar for MVPA, but additionally, gender was associated with 
MVPA through amotivation. Age group was the only exposure 
variable with a statistically significant total effect that was not 
explained at all by any form of motivation.

Discussion

This study aimed to increase our understanding of the link 
between body-related concerns and involvement in PE, with 
forms of motivation as the mediating pathway. In line with the 
tenets of SDT (Ryan and Deci, 2017), students with autonomous 
motivation attended PE classes more frequently and reported 
higher levels of MVPA during PE lessons when other factors were 
adjusted for. Controlled motivation was positively and amotivation 

negatively associated with MVPA during PE. The results indicated 
that the associations between body-related concerns and PE 
participation/MVPA were partly explained by autonomous 
motivation. More specifically, we  found that the association 
between health complaints and PE participation/MVPA was 
almost fully explained by autonomous motivation, whereas the 
association with dietary behaviour (not on a diet but wanting to 
lose weight) and body perception (too fat) were partly explained 
by autonomous motivation.

The study finding of positive associations between autonomous 
motivation with both weekly participation in PE and MVPA during 
PE lessons adds to studies that have demonstrated adaptive outcomes 
of autonomous motivation in the PE context (Ntoumanis, 2005; 
Standage et  al., 2005; Owen et  al., 2014; Zamarripa et  al., 2016; 
Lonsdale et  al., 2019; Vasconcellos et  al., 2020). For weekly 
participation in PE, the students were asked to report mandatory PE 
and self-selected optional PE courses. This might partly reflect a self-
selection for optional PE courses among those reporting higher levels 
of autonomous motivation. This would align with the prospective 
study by Ntoumanis (2005), which found that students who chose to 
enrol in optional PE courses reported higher levels of self-determined 
motivation and lower levels of amotivation than those who decided 
not to enrol.

Controlled motivation was, in addition, a positive predictor and 
amotivation a negative predictor of MVPA during PE lessons, 
suggesting partly differential motivational processes for attending PE 
classes and MVPA during PE. In Owen et al. (2014) meta-analysis, a 
weak positive effect was also found between introjected regulation and 
PA in PE lessons. According to the SDT, the more controlled 
regulations (i.e., introjected and external regulations) are either driven 
by external demands to avoid negative reactions or for rewarding 
reasons (Ryan and Deci, 2017). A positive link between controlled 
motivation and MVPA during PE lessons could therefore be explained 

Health 
complaints

Autonomous mo�va�on

Controlled mo�va�on

Amo�va�on

+ Control 
variables

Body Mass
Index

Dietary
behaviours

Body
percep�on

Weekly
Par�cipa�on in 

Physical Educa�on
Classes

Moderate to
Vigorous Physical

Ac�vity during
Physical Educa�on

FIGURE 1

Conceptual diagram of the proposed parallel multiple mediator model.
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by the fact that students are being graded based on their 
accomplishments and efforts.

Ratelle et al. (2007) propose that the extrinsic controls and rigid 
constraints entailed in school could explain why students developed 
controlled forms of motivation. In line with this reasoning, these 
authors identified a student profile with high autonomous and 
controlled motivation as the most favourable for outcomes such as 
high persistence and achievement, low absenteeism, and high 
cognitive and affective functioning. Nevertheless, the effects on PA 
of more controlled regulations in PE are not likely to be upheld over 
time (Haerens et al., 2010). A weak negative association between 
amotivation and MVPA in PE is also in accordance with the meta-
analysis of Owen et al. (2014) and the tenets of SDT (Ryan, 2017). 
Amotivation has been positively associated with unhappiness, 
negative affect, and boredom in PE (Ntoumanis, 2001; Standage 
et al., 2005; White et al., 2021), which may directly impact students’ 
efforts and intensity levels during PE, and, therefore, their 
MVPA levels.

Health complaints, not being on a diet but wanting to lose weight, 
and body perception (too fat) were negatively associated with weekly 
participation in PE when adjusting for other variables. This association 
was largely explained by students’ autonomous motivation in the case 
of health complaints and partly in the case of dietary behaviour and 
body perception. Similar results were observed for MVPA during PE 
lessons. The mechanisms involved in the observed relationships can 
be  understood in light of a central proposition within the SDT, 
postulating that self-determined forms of motivation depend on the 
fulfilment of three innate basic psychological needs; the needs for 
competence, relatedness and autonomy (Ryan and Deci, 2017). 
Empirical work within the PE context has shown that the three needs 
predict autonomous motivation independently and combined 
(Standage et al., 2007). Within the SDT, Cognitive Evaluation Theory 
(Deci and Ryan, 1985) states that social factors perceived as controlling 
for the individual are likely to influence the basic psychological needs 
and, consequently, levels of self-determined motivation. Although not 
thoroughly studied, it has been suggested that different dimensions of 
body-related concerns may impact motivation in PE by undermining 
the psychological need satisfaction (Gillison et al., 2011). For instance, 
previous studies have found perceived competence satisfaction to 
be the strongest predictor of autonomous forms of motivation in PE 
compared to perceived autonomy and relatedness (Standage et al., 
2005; Taylor et al., 2010). It is likely that with increased somatic or 
psychological health complaints, students might feel unable to meet 
PE demands, which can cause other adverse affective outcomes 
(White et  al., 2021). It is also likely that the relationship between 
health complaints and physical activity is bidirectional (Marques et al., 
2015). Nevertheless, experiencing somatic and psychological 
symptoms may impact the evaluation of the body’s physical features 
and the capacity to perform in PE. Overall, the findings add to 
previous research that has demonstrated an inverse relationship 
between health complaints and physical activity among adolescents 
(Marques et al., 2015; Keane et al., 2017).

Also, perceived external pressure on body image could 
compromise the need for autonomy, whereas the concern that others 
are judging one’s body shape negatively compromises the need for 
relatedness (Pelletier et al., 2001). Avoidance has been identified as 
one key coping strategy for managing negative experiences of the body 
(Li et al., 2017). It has been suggested that the PE non-participants, or 
those students who regularly disengage with PE, undertake such 
avoidance strategies to reduce the risk of body image disruption 
(Kerner et al., 2018). Past studies have also demonstrated that students 
with high BMI report lower perceptions of physical competence and 
social relatedness than those with lower BMI (Carissimi et al., 2017; 
Gråstén and Watt, 2017). Interestingly, BMI was not a unique 
predictor of motivation forms or PE in the current study that also 
included dietary behaviours and body perception.

Ideally, the PE context could serve as an arena to increase body 
appreciation (Vani et al., 2021). An enhanced body image has been 
positively associated with engagement (Bevans et al., 2010) and PA 
(Sabiston et al., 2019; Martins et al., 2021) in PE. However, it has been 
argued that aspects related to different dimensions of body image in 
PE may appear to be  like the ‘elephant in the room’: obvious yet 
overlooked or ignored, not only in research but also in practice 
(Kerner et  al., 2018). Nevertheless, if the learning climate in PE 
supports rather than thwarting basic psychological needs through 
teaching style and activities (White et  al., 2021), it could make a 

TABLE 1 Descriptive statistics.

Gender, % (n)

  Boys 45.5 (973)

  Girls 54.5 (1167)

Age group, % (n)

  15-year-olds 41.0 (878)

  16-year-olds 59.0 (1262)

Family affluence scale, mean (SD) 10.0 (1.6)

Health complaints, mean (SD) 2.1 (8.4)

Body Mass Index, mean (SD) 21.4 (3.3)

Dieting variable, % (n)

  On a diet 25.8 (521)

  Not on a diet, need to lose weight 14.4 (291)

  Not on a diet, need to put on weight 12.0 (241)

  Not on a diet, weights fine 47.8 (963)

Body perception, % (n)

  Too fat 41.0 (821)

  Too thin 13.3 (268)

  About right 45.6 (912)

Motivation form, mean (SD)

  Autonomous motivation 4.9 (1.8)

  Controlled motivation 4.4 (1.4)

  Amotivation 2.5 (1.6)

Weekly participation in PE Classes, % (n)

  0–1 time 17.4 (336)

  Twice 53.0 (1023)

  More than twice 29.6 (572)

MVPA during PE, % (n)

  ≤ 20 min 25.8 (493)

  21–30 min 26.6 (508)

  > 30 min 47.6 (911)
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TABLE 2 Unstandardized regression coefficients of the proposed mediation model (adjusted estimates).

Exposures Mediators Outcomes

Autonomous 
motivation b 

(se)

Controlled 
motivation 

b (se)

Amotivation 
b (se)

PE participation b (se) MVPA during PE b (se)

– – – Not 
controlled 

for 
motivation

Controlled 
for 

motivation

Not 
controlled 

for 
motivation

Controlled 
for 

motivation

Gender: girl −0.23 (0.09)* 0.05 (0.07) −0.39 (0.10)*** −0.19 (0.12) −0.15 (0.12) −0.13 (0.10) −0.10 (0.10)

16 -year-olds −0.07 (0.11) 0.19 (0.08)* 0.06 (0.10) −0.91 (0.18)*** −0.93 (0.18)*** 0.27 (0.12)* 0.31 (0.11)**

Family affluence 0.10 (0.03)** 0.07 (0.02)** 0.03 (0.03) 0.09 (0.03)* 0.06 (0.03) 0.08 (0.03)** 0.05 (0.03)

Health 

complaints

−0.51 (0.06)*** −0.11 (0.05)* 0.19 (0.05)*** 0.24 (0.07)*** −0.07 (0.06) 0.24 (0.06)*** −0.07 (0.07)

BMI −0.03 (0.02) −0.03 (0.01)* −0.00 (0.01) −0.00 (0.02) 0.01 (0.02) 0.00 (0.02) . 02 (0.02)

On a diet −0.21 (0.11) 0.28 (0.10)** 0.17 (0.10) −0.29 (0.12)* −0.26 (0.12)* −0.14 (0.13) −0.07 (0.15)

Not on a diet, 

need to lose

−0.60 (0.13)*** −0.16 (0.09)** 0.21 (0.12) −0.50 (0.14)*** −0.34 (0.14)* −0.34 (0.15) −0.15 (0.15)

Not on a diet, 

need to put on

−0.30 (0.16) 0.01 (0.15) 0.20 (0.16) −0.00 (0.20) 0.07 (0.29) 0.02 (0.18) 0.13 (0.19)

Body perception, 

too thin

−0.11 (0.16) −0.04 (0.15) −0.13 (0.15) −0.33 (0.18) −0.34 (0.18) −0.09 (0.17) −0.07 (0.18)

Body perception, 

too fat

−0.61 (0.17)*** −0.40 (0.17)* 0.27 (0.16) −0.15 (0.20) 0.05 (0.20) −0.30 (0.18) −0.13 (0.19)

Autonomous 

motivation

0.31 (0.05)*** 0.31 (0.03)***

Controlled 

motivation

0.04 (0.05) 0.07 (0.03)*

Amotivation −0.03 (0.04) −0.07 (0.03)*

R-square 0.14 0.04 0.03 0.10 0.17 0.04 0.12

PE, physical education; MVPA, moderate-to-vigorous physical activity. BMI, body mass index. Reference categories: gender; boy, age; 15-year-olds, dietary behaviour; Not on a diet the weight 
is just fine, body perception; about the right size. *** p < 0.001, ** p < 0.01, * p < 0.05.

TABLE 3 Unstandardized indirect, direct, and total effects†.

Exposure Mediator Outcome Indirect effect 
(95% CI)

Direct effect 
(95% CI)

Total effect 
(95% CI)

Gender girl Autonomous Weekly PE participation −0.07 (−0.13, −0.01)* −0.15 (−0.38, 0.08) −0.21 (−0.45, 0.03)

Family affluence Autonomous Weekly PE participation 0.03 (0.01, 0.05)** 0.06 (−0.01, 0.12) 0.09 (0.02, 0.16)*

Health complaints Autonomous Weekly PE participation −0.16 (−0.23, −0.09)*** −0.07 (−0.20, 0.05) −0.24 (−0.38, 

−0.11)***

Not on a diet, need to lose Autonomous Weekly PE participation −0.19 (−0.29, −0.09)* −0.34 (−0.62, −0.07)* −0.55 (−0.84, 

−0.25)***

Body perception, too fat Autonomous Weekly PE participation −0.19 (−0.32, −0.06)** 0.05 (−0.33, 0.43) −0.16 (−0.58, 0.25)

Gender girl Autonomous MVPA during PE −07 (−0.13, −0.01)* −0.10 (−0.30, 0.11) −0.14 (−0.34, 0.07)

Gender girl Amotivation MVPA during PE 0.03 (0.00, 0.05)* −0.10 (−0.30, 0.11) −0.14 (−0.34, 0.07)

Family affluence Autonomous MVPA during PE 0.03 (0.01, 0.05)** 0.05 (−0.01, 0.11) 0.08 (0.02, 0.15)*

Health complaints Autonomous MVPA during PE −0.16 (−0.21, −0.10) *** −0.07 (−0.19, 0.06) −0.24 (−0.38, 

−0.11)***

Not on a diet, need to lose Autonomous MVPA during PE −0.19 (−0.27, −0.10)*** −0.15 (−0.45, 0.16) −0.36 (−0.67, −0.04)*

Body perception, too fat Autonomous MVPA during PE −0.19 (−0.30, −0.07)** −0.13 (−0.51, 0.25) −0.36 (−0.75, 0.03)

*** p < 0.001, ** p < 0.01, * p < 0.05, †only pathways with statistically significant indirect effects are displayed.
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difference for students with various body-related concerns. A recent 
review of qualitative studies has elucidated our understanding of how 
the satisfaction and frustration of different needs in the PE context can 
affect multiple outcomes, such as participation in PE (White et al., 
2021). A qualitative study of Norwegian 15-year-old girls supports the 
association between body perceptions and PE participation (Walseth 
et al., 2017). Therefore, more research is needed to advance conceptual 
and theoretical understanding of the complex relationship between 
body-related factors, gender, age, motivation forms and 
participation in PE.

The examination of indirect effects suggested that also gender and 
family affluence were associated with PE participation through 
autonomous motivation. The results were largely similar for MVPA 
during PE, but additionally, gender was associated with MVPA 
through amotivation. PE in Norway is a coeducational setting, with 
both girls and boys attending the same class. In coeducational settings, 
girls have reported feeling that their bodies are under inspection by 
boys, leading to increases in body anxiety (Flintoff and Scraton, 2001). 
Studies have also found that girls place a higher value on their physical 
appearance in the coeducational context (O'Donovan and Kirk, 2008). 
Similar findings of girls’ body discomfort in PE classes were identified 
by Walseth et al. (2017) in the Norwegian qualitative study of 15-year-
old girls. In the review of White et al. (2021), several factors were listed 
as contributes to amotivation. These were boredom from repeatedly 
doing the same activities, teacher-created performance climate, 
dominance of peers, and grades, all of which can thwart the need for 
competence, relatedness and autonomy. Overall, the findings suggest 
that teacher-created learning climates that nurture autonomous 
motivation and are sensitive to gender preferences seem relevant. 
Interestingly, the age group was the only exposure variable with a 
statistically significant total effect that was not explained at all by any 
of the motivation variables. The negative association with weekly PE 
participation can be explained by fewer mandatory PE classes from 
lower to upper secondary school. Also, upper secondary is not 
compulsory schooling in Norway. It could also be that 16-year-olds 
may have stronger interest in the health outcomes of being physically 
active. However, the positive association between age and MVPA 
during PE classes was unexpected and should be further explored but 
could relate to curriculum content.

Strengths and limitations

A strength of the current study is the use of a representative 
national sample of adolescent students and established and validated 
measures on body-related factors, including health complaints, family 
affluence and motivation in PE. However, some limitations should 
be acknowledged. First, the measure included to assess MVPA levels 
during PE was self-reported, known to have recall and reporting bias 
(Nigg et al., 2020). Almost half of the students reported MVPA “more 
than 30 min”, which may suggest an overestimation, as other studies 
using more objective methods of measuring PA have found that the 
level of MVPA in a 45- minutes PE lesson is usually less than 50% of 
the lesson time duration (Owen et al., 2014). Thus, future studies 
should include objective measures of physical activity (e.g., 
accelerometers) to help confirm the current findings. Also, research 
suggests that MVPA in PE lessons depends on the type of activities 

during PE and the intensity profiles of the PE lessons (Zhou and 
Wang, 2019). This information was not available in the current study. 
Such differentiation could have given more detailed knowledge of the 
impact of motivation on the relationship between body-related aspects 
and adolescent PE behaviour across PE lesson contexts. Further, given 
the cross-sectional design, although the hypothesised relationship 
direction aligns with motivation theory, causal inferences cannot 
be drawn. Finally, additional research directions within the framework 
of SDT could have offered a more fine-grained understanding of how 
body-related aspects are associated with adolescent PE behaviour, for 
example, by including the sequence of BPB in the model. However, 
measures of BPN in PE were not included in this survey.

Conclusion

This study extends the research on factors influencing adolescents’ 
engagement in PE by demonstrating an indirect relationship between 
gender, dietary behaviours, body perception, health complaints and 
PE, with, to a large extent, autonomous motivation as the mediating 
pathway. The study supports using SDT as a promising avenue for 
further research on body-related factors and PA participation in the 
PE context. The findings suggest that need supportive and a 
motivational learning climate sensitive to body-related aspects should 
be a priority when planning high-quality PE classes, especially during 
the adolescent years, a critical period for bodily concerns. As students 
with lower levels of autonomous motivation participate less often in 
PE, this group can potentially miss out on the educational, 
developmental, and health-related outcomes that school-based PE 
may provide.

Data availability statement

The datasets presented in this article are not readily available. The 
University of Bergen is the data-bank manager for the international 
HBSC study. The data from the 2013/2014 survey is open access and 
available upon request. Requests to access the datasets should 
be directed to https://www.uib.no/en/hbscdata/113290/open-access.

Ethics statement

This study involving humans were approved by The Norwegian 
Western Regional Ethics Committee (REK). The study was conducted 
in accordance with the local legislation and institutional requirements. 
Written informed consent for participation was not required from the 
participants or the participants’ legal guardians/next of kin in 
accordance with the national legislation and institutional requirements.

Author contributions

EH: Conceptualization, Investigation, Methodology, Writing – 
original draft. IC: Writing – review & editing. OS: Data curation, 
Writing – review & editing. ORFS: Formal analysis, Writing – review 
& editing, Conceptualization, Investigation.

https://doi.org/10.3389/fpsyg.2023.1266740
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
https://www.uib.no/en/hbscdata/113290/open-access


Haug et al. 10.3389/fpsyg.2023.1266740

Frontiers in Psychology 09 frontiersin.org

Funding

The author(s) declare financial support was received for the 
research, authorship, and/or publication of this article. The Norwegian 
part of the HBSC-study is conducted by the University of Bergen. The 
data collection for the 2013/2024 survey was partly funded by the 
Norwegian Directorate of Health. This funding body was not involved 
in the design of this study or in any parts of the manuscript development.

Acknowledgments

The Health Behavior in School-Aged Children (HBSC) is an 
international study carried out in collaboration with World Health 
Organization/Europe WHO/EURO. We  wish to acknowledge the 
International coordinator of the 2013/2014 survey, Candace Currie 
and her team at the University of Edinburgh, Scotland, and the 
International Data Centre Manager, Oddrun Samdal and her team at 
the University of Bergen, Norway. We  also wish to thank all the 

participating students, staff and schools that took part in the 
Norwegian survey.

Conflict of interest

The authors declare that the research was conducted in the 
absence of any commercial or financial relationships that could 
be construed as a potential conflict of interest.

Publisher’s note

All claims expressed in this article are solely those of the authors 
and do not necessarily represent those of their affiliated 
organizations, or those of the publisher, the editors and the 
reviewers. Any product that may be evaluated in this article, or 
claim that may be made by its manufacturer, is not guaranteed or 
endorsed by the publisher.

References
Aasvee, K., Rasmussen, M., Kelly, C., Kurvinen, E., Giacchi, M. V., and Ahluwalia, N. 

(2015). Validity of self-reported height and weight for estimating prevalence of 
overweight among Estonian adolescents: the health behaviour in school-aged children 
study. BMC. Res. Notes 8, 1–9. doi: 10.1186/s13104-015-1587-9

Allender, S., Cowburn, G., and Foster, C. (2006). Understanding participation in sport 
and physical activity among children and adults: a review of qualitative studies. Health 
Educ. Res. 21, 826–835. doi: 10.1093/her/cyl063

Alvarez, O., Tormo-Barahona, L., Castillo, I., and Moreno-Murcia, J. A. (2021). 
Examining controlling styles of significant others and their implications for motivation, 
boredom and burnout in young swimmers. Int. J. Environ. Res. Public Health 18:5828. 
doi: 10.3390/ijerph18115828

Bevans, K., Fitzpatrick, L.-A., Sanchez, B., and Forrest, C. B. (2010). Individual and 
instructional determinants of student engagement in physical education. J. Teach. Phys. 
Educ. 29, 399–416. doi: 10.1123/jtpe.29.4.399

Brown, R. J. (2007). Introduction to the special issue on medically unexplained 
symptoms: background and future directions. Clin. Psychol. Rev. 27, 769–780. doi: 
10.1016/j.cpr.2007.07.003

Cardinal, B. J., Whitney, A. R., Narimatsu, M., Hubert, N., and Souza, B. J. (2014). 
Obesity bias in the gym: an under-recognized social justice, diversity, and inclusivity issue, 
vol. 85 Taylor & Francis, 3–6.

Carissimi, A., Adan, A., Tonetti, L., Fabbri, M., Hidalgo, M. P., Levandovski, R., et al. 
(2017). Physical self-efficacy is associated to body mass index in schoolchildren. J. 
Pediatr. 93, 64–69. doi: 10.1016/j.jped.2016.04.011

Cash, T. F., and Smolak, L. (2011). Body image: a handbook of science, practice, and 
prevention Guilford press.

Castillo, I., Molina-García, J., Estevan, I., Queralt, A., and Álvarez, O. (2020). 
Transformational teaching in physical education and students’ leisure-time physical 
activity: the mediating role of learning climate, passion and self-determined motivation. 
Int. J. Environ. Res. Public Health 17:4844. doi: 10.3390/ijerph17134844

Chaput, J.-P., Willumsen, J., Bull, F., Chou, R., Ekelund, U., Firth, J., et al. (2020). 2020 
WHO guidelines on physical activity and sedentary behaviour for children and 
adolescents aged 5–17 years: summary of the evidence. Int. J. Behav. Nutr. Phys. Act. 17, 
1–9. doi: 10.1186/s12966-020-01037-z

Currie, C., Inchley, J., Molcho, M., Lenzi, M., Veselska, Z., and Wild, F. (Eds.) (2014). 
Health Behaviour in School-aged Children (HBSC) Study Protocol: Background, 
Methodology and Mandatory items for the 2013/14 Survey. Child and Adolescent Health 
Research Unit (CAHRU). University of Edinburgh.

Currie, C., Samdal, O., Boyce, W., and Smith, R. (2001). Health behaviour in school-aged 
children: a WHO cross-national study (HBSC), research protocol for the 2001/2002 survey 
Child and Adolescent Health Research Unit (CAHRU), University of Edinburgh, 20.

Deci, E., and Ryan, R. M. Intrinsic motivation and self-determination in human 
behavior. New York: Plenum; (1985). XV, 371

Deci, E., and Ryan, R. (2000). The "what" and "why" of goal pursuits: human needs and 
the self-determination of behavior. Psychol. Inq. 11, 227–268. doi: 10.1207/
S15327965PLI1104_01

Dion, J., Hains, J., Vachon, P., Plouffe, J., Laberge, L., Perron, M., et al. (2016). 
Correlates of body dissatisfaction in children. J. Pediatr. 171, 202–207. doi: 10.1016/j.
jpeds.2015.12.045

Fernández-Bustos, J. G., Infantes-Paniagua, Á., Gonzalez-Martí, I., and 
Contreras-Jordán, O. R. (2019). Body dissatisfaction in adolescents: differences by sex, 
BMI and type and organisation of physical activity. Int. J. Environ. Res. Public Health 
16:3109. doi: 10.3390/ijerph16173109

Flintoff, A., and Scraton, S. (2001). Stepping into active leisure? Young women's 
perceptions of active lifestyles and their experiences of school physical education. Sport 
Educ. Soc. 6, 5–21. doi: 10.1080/713696043

Fox, K. R., and Edmunds, L. D. (2000). Understanding the world of the" fat kid": can 
schools help provide a better experience? Reclaiming Child. Youth 9:177.

Gillison, F. B., Standage, M., and Skevington, S. M. (2011). Motivation and body-
related factors as discriminators of change in adolescents' exercise behavior profiles. J. 
Adolesc. Health 48, 44–51. doi: 10.1016/j.jadohealth.2010.05.006

Gråstén, A., and Watt, A. (2017). A motivational model of physical education and 
links to enjoyment, knowledge, performance, total physical activity and body mass 
index. J. Sports Sci. Med. 16, 318–327.

Haerens, L., Kirk, D., Cardon, G., De Bourdeaudhuij, I., and Vansteenkiste, M. (2010). 
Motivational profiles for secondary school physical education and its relationship to the 
adoption of a physically active lifestyle among university students. Eur. Phys. Educ. Rev. 
16, 117–139. doi: 10.1177/1356336X10381304

Hartley, J. E., Levin, K., and Currie, C. (2016). A new version of the HBSC family 
affluence scale-FAS III: Scottish qualitative findings from the international FAS 
development study. Child Indic. Res. 9, 233–245. doi: 10.1007/s12187-015-9325-3

Haugland, S., and Wold, B. (2001). Subjective health complaints in adolescence—
reliability and validity of survey methods. J. Adolesc. 24, 611–624. doi: 10.1006/
jado.2000.0393

Hollis, J. L., Sutherland, R., Williams, A. J., Campbell, E., Nathan, N., Wolfenden, L., 
et al. (2017). A systematic review and meta-analysis of moderate-to-vigorous physical 
activity levels in secondary school physical education lessons. Int. J. Behav. Nutr. Phys. 
Act. 14, 1–26. doi: 10.1186/s12966-017-0504-0

Inchley, J., Currie, D., Budisavljevic, S., Torsheim, T., Jåstad, A., Cosma, A., et al. 
(2020). Spotlight on adolescent health and well-being. Findings from the 2017/2018 
health behaviour in school-aged children (HBSC) survey in Europe and Canada. Int. 
Rep.:1.

Keane, E., Kelly, C., Molcho, M., and Gabhainn, S. N. (2017). Physical activity, screen 
time and the risk of subjective health complaints in school-aged children. Prev. Med. 96, 
21–27. doi: 10.1016/j.ypmed.2016.12.011

Kerner, C., Haerens, L., and Kirk, D. (2018). Understanding body image in physical 
education: current knowledge and future directions. Eur. Phys. Educ. Rev. 24, 255–265. 
doi: 10.1177/1356336X17692508

Koestner, R., Otis, N., Powers, T. A., Pelletier, L., and Gagnon, H. (2008). Autonomous 
motivation, controlled motivation, and goal progress. J. Pers. 76, 1201–1230. doi: 
10.1111/j.1467-6494.2008.00519.x

https://doi.org/10.3389/fpsyg.2023.1266740
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
https://doi.org/10.1186/s13104-015-1587-9
https://doi.org/10.1093/her/cyl063
https://doi.org/10.3390/ijerph18115828
https://doi.org/10.1123/jtpe.29.4.399
https://doi.org/10.1016/j.cpr.2007.07.003
https://doi.org/10.1016/j.jped.2016.04.011
https://doi.org/10.3390/ijerph17134844
https://doi.org/10.1186/s12966-020-01037-z
https://doi.org/10.1207/S15327965PLI1104_01
https://doi.org/10.1207/S15327965PLI1104_01
https://doi.org/10.1016/j.jpeds.2015.12.045
https://doi.org/10.1016/j.jpeds.2015.12.045
https://doi.org/10.3390/ijerph16173109
https://doi.org/10.1080/713696043
https://doi.org/10.1016/j.jadohealth.2010.05.006
https://doi.org/10.1177/1356336X10381304
https://doi.org/10.1007/s12187-015-9325-3
https://doi.org/10.1006/jado.2000.0393
https://doi.org/10.1006/jado.2000.0393
https://doi.org/10.1186/s12966-017-0504-0
https://doi.org/10.1016/j.ypmed.2016.12.011
https://doi.org/10.1177/1356336X17692508
https://doi.org/10.1111/j.1467-6494.2008.00519.x


Haug et al. 10.3389/fpsyg.2023.1266740

Frontiers in Psychology 10 frontiersin.org

Kretschmann, R. (2014). Student motivation in physical education-the evidence in a 
nutshell. Acta Kinesiologica 8, 27–32.

Krowchuk, D. P., Kreiter, S. R., Woods, C. R., Sinal, S. H., and DuRant, R. H. (1998). 
Problem dieting behaviors among young adolescents. Arch. Pediatr. Adolesc. Med. 152, 
884–888. doi: 10.1001/archpedi.152.9.884

Ladwig, M. A., Vazou, S., and Ekkekakis, P. (2018). “My best memory is when I was 
done with it”: PE memories are associated with adult sedentary behavior. Transl. J. Am. 
Coll. Sports Med. 3, 119–129. doi: 10.1249/TJX.0000000000000067

Laus, M. F., Costa, T. M. B., and Almeida, S. S. (2011). Insatisfação com a imagem 
corporal e sua relação com atividade física e índice de massa corporal em adolescentes 
brasileiros. J. Bras. Psiquiatr. 60, 315–320. doi: 10.1590/S0047-20852011000400013

Li, H., Li, W., Zhao, Q., and Li, M. (2017). Including overweight and obese students 
in physical education: an urgent need and effective teaching strategies. J. Phys. Educ. 
Recreat. Dance 88, 33–38. doi: 10.1080/07303084.2017.1294513

Lindahl, J., Stenling, A., Lindwall, M., and Colliander, C. (2015). Trends and 
knowledge base in sport and exercise psychology research: a bibliometric review study. 
Int. Rev. Sport Exerc. Psychol. 8, 71–94. doi: 10.1080/1750984X.2015.1019540

Lonsdale, C., Lester, A., Owen, K. B., White, R. L., Peralta, L., Kirwan, M., et al. (2019). 
An internet-supported school physical activity intervention in low socioeconomic status 
communities: results from the activity and motivation in physical education (AMPED) 
cluster randomised controlled trial. Br. J. Sports Med. 53, 341–347. doi: 10.1136/
bjsports-2017-097904

Lonsdale, C., Sabiston, C. M., Taylor, I. M., and Ntoumanis, N. (2011). Measuring 
student motivation for physical education: examining the psychometric properties of 
the perceived locus of causality questionnaire and the situational motivation scale. 
Psychol. Sport Exerc. 12, 284–292. doi: 10.1016/j.psychsport.2010.11.003

Marques, A., Calmeiro, L., Loureiro, N., Frasquilho, D., and de Matos, M. G. (2015). 
Health complaints among adolescents: associations with more screen-based behaviours 
and less physical activity. J. Adolesc. 44, 150–157. doi: 10.1016/j.adolescence.2015.07.018

Martins, J., Costa, J., Sarmento, H., Marques, A., Farias, C., Onofre, M., et al. (2021). 
Adolescents’ perspectives on the barriers and facilitators of physical activity: an updated 
systematic review of qualitative studies. Int. J. Environ. Res. Public Health 18:4954. doi: 
10.3390/ijerph18094954

Molina-García, J., Castillo, I., Queralt, A., and Alvarez, O. (2019). Precursors of body 
dissatisfaction and its implication for psychological well-being in young adults. 
Universitas Psychologica 18, 1–11. doi: 10.11144/Javeriana.upsy18-2.pbdi

Nigg, C. R., Fuchs, R., Gerber, M., Jekauc, D., Koch, T., Krell-Roesch, J., et al. (2020). 
Assessing physical activity through questionnaires–a consensus of best practices and 
future directions. Psychol. Sport Exerc. 50:101715. doi: 10.1016/j.psychsport.2020.101715

Ntoumanis, N. (2001). A self-determination approach to the understanding of 
motivation in physical education. Br. J. Educ. Psychol. 71, 225–242. doi: 
10.1348/000709901158497

Ntoumanis, N. (2005). A prospective study of participation in optional school physical 
education using a self-determination theory framework. J. Educ. Psychol. 97, 444–453. 
doi: 10.1037/0022-0663.97.3.444

O'Donovan, T., and Kirk, D. (2008). Reconceptualizing student motivation in physical 
education: an examination of what resources are valued by pre-adolescent girls in 
contemporary society. Eur. Phys. Educ. Rev. 14, 71–91. doi: 10.1177/1356336X07085710

Owen, K. B., Smith, J., Lubans, D. R., Ng, J. Y., and Lonsdale, C. (2014). Self-
determined motivation and physical activity in children and adolescents: a systematic 
review and meta-analysis. Prev. Med. 67, 270–279. doi: 10.1016/j.ypmed.2014.07.033

Papacharisis, V., and Goudas, M. (2003). Perceptions about exercise and intrinsic 
motivation of students attending a health-related physical education program. Percept. 
Mot. Skills 97, 689–696. doi: 10.2466/pms.2003.97.3.689

Papaioannou, A., Bebetsos, E., Theodorakis, Y., Christodoulidis, T., and Kouli, O. 
(2006). Causal relationships of sport and exercise involvement with goal orientations, 
perceived competence and intrinsic motivation in physical education: a longitudinal 
study. J. Sports Sci. 24, 367–382. doi: 10.1080/02640410400022060

Paxton, S. J., Norris, M., Wertheim, E. H., Durkin, S. J., and Anderson, J. (2005). Body 
dissatisfaction, dating, and importance of thinness to attractiveness in adolescent girls. 
Sex Roles 53, 663–675. doi: 10.1007/s11199-005-7732-5

Pelletier, L. G., Fortier, M. S., Vallerand, R. J., and Briere, N. M. (2001). Associations 
among perceived autonomy support, forms of self-regulation, and persistence: a 
prospective study. Motiv. Emot. 25, 279–306. doi: 10.1023/A:1014805132406

Prochaska, J. J., Sallis, J. F., and Long, B. (2001). A physical activity screening measure 
for use with adolescents in primary care. Arch. Pediatr. Adolesc. Med. 155, 554–559. doi: 
10.1001/archpedi.155.5.554

Ratelle, C. F., Guay, F., Vallerand, R. J., Larose, S., and Senécal, C. (2007). Autonomous, 
controlled, and amotivated types of academic motivation: a person-oriented analysis. J. 
Educ. Psychol. 99, 734–746. doi: 10.1037/0022-0663.99.4.734

Ravens-Sieberer, U., Erhart, M., Torsheim, T., Hetland, J., Freeman, J., Danielson, M., 
et al. (2008). An international scoring system for self-reported health complaints in 
adolescents. Eur. J. Pub. Health 18, 294–299. doi: 10.1093/eurpub/ckn001

Rhodes, R. E., and Kates, A. (2015). Can the affective response to exercise predict 
future motives and physical activity behavior? A systematic review of published 
evidence. Ann. Behav. Med. 49, 715–731. doi: 10.1007/s12160-015-9704-5

Ryan, R. M. Self-determination theory: basic psychological needs in motivation, 
development, and wellness: The Guilford Press A Division of Guilford Publications, Inc. 
New York; (2017).

Ryan, R. M., and Deci, E. L. (2017). Self-determination theory: basic psychological needs 
in motivation, development, and wellness Guilford Publications.

Sabiston, C., Pila, E., Vani, M., and Thogersen-Ntoumani, C. (2019). Body image, 
physical activity, and sport: a scoping review. Psychol. Sport Exerc. 42, 48–57. doi: 
10.1016/j.psychsport.2018.12.010

Sanchez-Miguel, P. A., Sevil-Serrano, J., Sanchez-Oliva, D., Vaquero-Solis, M., and 
Tapia-Serrano, M. A. (2021). Does gender moderate the relationship between physical 
activity and body dissatisfaction among adolescents? J. Gend. Stud. 30, 676–686. doi: 
10.1080/09589236.2021.1937078

Saps, M., Seshadri, R., Sztainberg, M., Schaffer, G., Marshall, B. M., and Di Lorenzo, C. 
(2009). A prospective school-based study of abdominal pain and other common somatic 
complaints in children. J. Pediatr. 154, 322–326. doi: 10.1016/j.jpeds.2008.09.047

Spencer, E. A., Appleby, P. N., Davey, G. K., and Key, T. J. (2002). Validity of self-
reported height and weight in 4808 EPIC–Oxford participants. Public Health Nutr. 5, 
561–565. doi: 10.1079/PHN2001322

Standage, M., Duda, J. L., and Ntoumanis, N. (2005). A test of self-determination theory 
in school physical education. Br. J. Educ. Psychol. 75, 411–433. doi: 10.1348/000709904X22359

Standage, M., Gillison, F., and Treasure, D. C. (2007). “Self-determination and 
motivation in physical education” in Intrinsic motivation and self-determination in 
Excercise and sport. ed. M. C. Hagger (Champaign IL, USA: Human Kinetics), 71–85.

Taylor, I. M., Ntoumanis, N., Standage, M., and Spray, C. M. (2010). Motivational 
predictors of physical education students’ effort, exercise intentions, and leisure-time 
physical activity: a multilevel linear growth analysis. J. Sport Exerc. Psychol. 32, 99–120. 
doi: 10.1123/jsep.32.1.99

Ulstad, S. O., Halvari, H., and Deci, E. L. (2019). The role of students’ and teachers’ 
ratings of autonomous motivation in a self-determination theory model predicting 
participation in physical education. Scand. J. Educ. Res. 63, 1086–1101. doi: 
10.1080/00313831.2018.1476917

Vani, M. F., Murray, R. M., and Sabiston, C. M. (2021). Body image and physical 
activity. In Essentials of exercise and sport psychology: An open access textbook. eds. Z. 
Zenko and L. Jones. Society for Transparency, Openness, and Replication in Kinesiology, 
150–175. doi: 10.51224/B1000

Vasconcellos, D., Parker, P. D., Hilland, T., Cinelli, R., Owen, K. B., Kapsal, N., et al. 
(2020). Self-determination theory applied to physical education: a systematic review and 
meta-analysis. J. Educ. Psychol. 112, 1444–1469. doi: 10.1037/edu0000420

Walseth, K., Aartun, I., and Engelsrud, G. (2017). Girls’ bodily activities in physical 
education how current fitness and sport discourses influence girls’ identity construction. 
Sport Educ. Soc. 22, 442–459. doi: 10.1080/13573322.2015.1050370

White, R. L., Bennie, A., Vasconcellos, D., Cinelli, R., Hilland, T., Owen, K. B., et al. 
(2021). Self-determination theory in physical education: a systematic review of 
qualitative studies. Teach. Teach. Educ. 99:103247. doi: 10.1016/j.tate.2020.103247

World Health Organization. (2018a). Promoting physical activity in the education 
sector: current status and success stories from the European Union Member States of the 
WHO European Region. World Health Organization: Regional Office for Europe. https://
apps.who.int/iris/handle/10665/345134

World Health Organization (2018b). Global action plan on physical activity 2018–2030: 
more active people for a healthier world. Geneva: World Health Organization. Licence: 
CC BY-NC-SA 3.0 IGO

World Health Organization. (2020). WHO guidelines on physical activity and sedentary 
behaviour. Geneva: World Health Organization. Licence: CC BY-NC-SA 3.0 IGO.

World Health Organization. (2022). Global status report on physical activity 2022: 
country profiles. Geneva: World Health Organization. Licence: CC BY-NC-SA 3.0 IGO.

Yli-Piipari, S., Watt, A., Jaakkola, T., Liukkonen, J., and Nurmi, J.-E. (2009). 
Relationships between physical education students' motivational profiles, enjoyment, 
state anxiety, and self-reported physical activity. J. Sports Sci. Med. 8, 327–336.

Zamarripa, J., Castillo, I., Tomás, I., Tristán, J., and Álvarez, O. (2016). The teacher’s 
role on the motivation and mental health in physical education students. Salud Mental 
39, 221–227. doi: 10.17711/SM.0185-3325.2016.026

Zhou, Y., and Wang, L. (2019). Correlates of physical activity of students in secondary 
school physical education: a systematic review of literature. Biomed. Res. Int. 2019, 1–12. 
doi: 10.1155/2019/4563484

https://doi.org/10.3389/fpsyg.2023.1266740
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
https://doi.org/10.1001/archpedi.152.9.884
https://doi.org/10.1249/TJX.0000000000000067
https://doi.org/10.1590/S0047-20852011000400013
https://doi.org/10.1080/07303084.2017.1294513
https://doi.org/10.1080/1750984X.2015.1019540
https://doi.org/10.1136/bjsports-2017-097904
https://doi.org/10.1136/bjsports-2017-097904
https://doi.org/10.1016/j.psychsport.2010.11.003
https://doi.org/10.1016/j.adolescence.2015.07.018
https://doi.org/10.3390/ijerph18094954
https://doi.org/10.11144/Javeriana.upsy18-2.pbdi
https://doi.org/10.1016/j.psychsport.2020.101715
https://doi.org/10.1348/000709901158497
https://doi.org/10.1037/0022-0663.97.3.444
https://doi.org/10.1177/1356336X07085710
https://doi.org/10.1016/j.ypmed.2014.07.033
https://doi.org/10.2466/pms.2003.97.3.689
https://doi.org/10.1080/02640410400022060
https://doi.org/10.1007/s11199-005-7732-5
https://doi.org/10.1023/A:1014805132406
https://doi.org/10.1001/archpedi.155.5.554
https://doi.org/10.1037/0022-0663.99.4.734
https://doi.org/10.1093/eurpub/ckn001
https://doi.org/10.1007/s12160-015-9704-5
https://doi.org/10.1016/j.psychsport.2018.12.010
https://doi.org/10.1080/09589236.2021.1937078
https://doi.org/10.1016/j.jpeds.2008.09.047
https://doi.org/10.1079/PHN2001322
https://doi.org/10.1348/000709904X22359
https://doi.org/10.1123/jsep.32.1.99
https://doi.org/10.1080/00313831.2018.1476917
https://doi.org/10.51224/B1000
https://doi.org/10.1037/edu0000420
https://doi.org/10.1080/13573322.2015.1050370
https://doi.org/10.1016/j.tate.2020.103247
https://apps.who.int/iris/handle/10665/345134
https://apps.who.int/iris/handle/10665/345134
https://doi.org/10.17711/SM.0185-3325.2016.026
https://doi.org/10.1155/2019/4563484

	Body-related concerns and participation in physical education among adolescent students: the mediating role of motivation
	Introduction
	Materials and methods
	Participants and procedure
	Measures
	Exposures
	Mediators
	Outcomes
	Ethical considerations
	Statistical analyses

	Results
	Descriptive statistics
	Mediation model for body-related factors, motivation, and participation in physical education

	Discussion
	Strengths and limitations

	Conclusion
	Data availability statement
	Ethics statement
	Author contributions

	References

