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Abstract
Background  This study investigates how motivational regulation mediates the relationship between body image 
satisfaction and physical activity participation, considering sex differences.

Methods  The study used a cross-sectional design and involved 1012 participants stratified by sex of the Spanish 
adult population. Body image satisfaction was assessed using the Multidimensional Body Self-Relations Questionnaire 
(MBSRQ), motivational regulation using the Behavioural Regulation Exercise Questionnaire (BREQ-3), and total 
weekly minutes of moderate-vigorous PA with the International Physical Activity Questionnaire Short Form (IPAQ-SF). 
Structural equation modelling was used to test the hypothesised relationships.

Results  The findings showed that satisfaction with physical appearance and physical shape had both direct and 
indirect associations with moderate-vigorous PA and motivational regulation. The relationship between body image 
satisfaction and moderate-vigorous PA was mainly mediated by intrinsic, integrated, and introjected regulations for 
men and integrated, identified, and amotivated regulations for women.

Conclusion  These findings suggest that motivational regulation may play a crucial role in the relationship between 
body image satisfaction and PA participation. Promoting intrinsic and integrated motivation in men and women, 
respectively, rather than appearance-based goals, may foster more sustainable PA. The findings can provide valuable 
insights for policymakers and practitioners seeking to promote healthy PA behaviour.

Keywords  Body image, Exercise psychology, Motivational theory, Physical inactivity, Self-determination theory, 
Structural equation modelling
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Background
Numerous health benefits are associated with partici-
pation in physical activity (hereafter, PA) [1]. However, 
approximately 1.4 billion people are still insufficiently 
active according to a new global survey [2]. More specifi-
cally, in Spain, physical inactivity affects 27% of the adult 
population [2]. Physical inactivity is a leading global risk 
factor for both morbidity and mortality; it also imposes 
a significant economic burden [3]. Considering this evi-
dence, PA promotion has become a critical public health 
goal for policymakers and practitioners.

Recent research aims to understand and motivate 
people to engage in regular PA by using health behav-
iours and behavioural change theories as a framework 
for intervention [4]. Evidence suggests that theory-based 
interventions are more effective in promoting adherence 
to PA than those that are not [5]. However, some stud-
ies have reported only small to moderate effect sizes for 
theory-based interventions (e.g., Cohen’s d = 0.120-0.156 
[6]; d = 0.357 [7]), leading to debates about their appro-
priateness [8–10]. Improving the effectiveness of the-
ory-based interventions requires identifying mediators. 
These are key variables that explain how and why such 
interventions are associated with PA participation. In PA 
interventions, Rhodes et al. [11] conducted a systematic 
review and meta-analysis of 51 studies. They identified 
key mediators such as beliefs about capabilities (d = 0.26) 
and motivational regulations (d = 0.29) as important for 
increasing PA participation. Rhodes et al. [11] suggested 
that mediators with low effect sizes might not be as cru-
cial to increase PA participation.

Identifying which mediatorsare associated with 
changes in PA allows for theoretical integration. It helps 
reduce redundancy and makes better use of each theory’s 
strengths [12–14]. More innovative studies are needed 
to focus on key mediators of PA to improve future inter-
ventions [15–18]. For example, body image has received 
significant attention as a potential factor associated with 
PA behaviour [19]. In this regard, extensive research 
highlights the significant associations of psychological 
constructs on individuals’ participation in PA [16, 20], as 
these constructs have been shown to account for a larger 
portion of the variance in PA behaviour compared to 
other factors, such as biological or environmental factors 
[21–27].

Body image and physical activity
The term “body image” refers to a multidimensional con-
struct that consists of three components: (1) a behav-
ioural component involving body-related behaviours (i.e., 
checking behaviours such as fixating on body parts in the 
mirror); (2) a perceptual component involving the per-
ception of body characteristics (i.e., estimates regarding 
the size and shape of their body and body parts); and (3) 

a cognitive-affective component (i.e., how people think 
and feel about their bodies) [28]. Body image dissatisfac-
tion is a related concept defined as a person’s persistent 
negative attitudes and feelings regarding his or her physi-
cal appearance [28]. Body image dissatisfaction is wide-
spread. For example, in the US, prevalence ranges from 
11% to 72% in women and 8% to 61% in men, accord-
ing to a review of epidemiological studies conducted 
between 1973 and 2009 [29]. More recently, in the UK, 
a survey found that 20% of adults experienced shame, 
34% felt down or low, and 19% felt dissatisfied with their 
body image [30]. The adult population in Spain reports a 
prevalence of 22.20%. Significant differences were found 
between men and women, with 10.2% of men and 32.0% 
of women reporting body dissatisfaction [31]. Prevalence 
rates vary by country, demographics, and methodology. 
Still, the overall trend suggests that body image distur-
bance is a global mental health concern [32].

Furthermore, being overweight or obese is a signifi-
cant factor that increases the risk of body image dissat-
isfaction [29]. On the other hand, it is strongly associated 
with impaired health-related quality of life [33]. There-
fore, it raises concerns due to its increasing prevalence 
and potentially severe effects on human health [34]. Body 
image disturbance is strongly associated with unhealthy 
lifestyle behaviours (e.g., smoking or risky sexual behav-
iours) [35, 36]; depression, anxiety, and low self-esteem 
[37]; and an increased risk for eating disorders [29, 38].

Given the above, to implement interventions to reduce 
the prevalence of body image dissatisfaction, a large body 
of research in the PA domain exists. In this regard, several 
systematic reviews and meta-analyses have concluded 
that PA can significantly improve physical self-percep-
tions and increase self-esteem, both of which contribute 
to greater body image satisfaction [39, 40]. Most research 
has examined how PA interventions affect body image. 
Far less attention has been given to the reverse—how 
body image is associated with the onset or maintenance 
of PA—even though the relationship is considered bidi-
rectional [41–44]. Importantly, recent reviews have high-
lighted a notable gap in this direction of the association. 
For instance, a review covering the period from 1990 to 
2019 (N = 155) identified only one intervention study 
that explicitly tested the impact of body image on PA 
adherence [44]. In that study, Silva et al. [45] conducted 
a controlled trial involving 239 women, with one group 
receiving a self-determination theory-based interven-
tion including body image components. Although PA 
increased in the intervention group, the lack of pre–post 
assessments of body image made it impossible to deter-
mine its specific role.

This lack of evidence is consistent with findings from 
other systematic reviews [e.g., 39, 46–48], which col-
lectively emphasise that body image has rarely been 
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investigated as a predictor or as a factor associated with 
PA behaviour. Similarly, a review of over 210 studies 
between 2008 and 2018 concluded that “this focus pre-
cludes an understanding of body image as a predictor 
of PA and/or sports participation” [19] (p. 6). Sabiston 
et al. [19] noted this is a critical but underexplored area 
in sport and exercise psychology. It could offer promis-
ing targets for intervention. They argue that the limited 
evidence may stem from a lack of theoretical frameworks 
supporting this direction of the association. Fernández-
Bustos et al. [40] similarly emphasised the absence of 
conceptual clarity regarding the bidirectional nature of 
these relationships, highlighting that no solid theory 
exists to explain when and how body image might act as 
a barrier or facilitator of PA. Thus, while it is plausible 
that body dissatisfaction may hinder PA participation 
and body satisfaction may encourage it, the current evi-
dence is scarce, fragmented, and lacks robust theoretical 
grounding. More empirical and theory-driven research is 
needed to clarify whether body image functions as a bar-
rier, a motivator, or both—depending on individual and 
contextual factors [19, 49–51].

Despite theoretical frameworks being crucial for PA 
research, as previously stated, research on the relation-
ship between PA and body image has tended to be less 
grounded in theory. For example, Martin-Ginis, Basset 
and Conlin [51] pointed out that only half of the revised 
studies (N = 12) employed a theoretical framework. Simi-
larly, Sabiston et al. [19] reported that only 33.5% of the 
studies were guided by an identifiable theoretical frame-
work, limiting any “understanding of mechanisms that 

could be targeted in interventions” [19] (p.6). In this con-
text, it has been argued that a person’s motivation could 
be particularly informative for explaining the relationship 
between body image and PA and hence serve as a medi-
ating variable framework [50]. To this end, self-determi-
nation theory is a prominent theoretical framework of 
human motivation that is particularly valuable in the field 
of body image. It specifies the various motivational regu-
lations that underpin PA behaviour, thereby identifying 
potential targets for tailored PA interventions [19, 39, 44, 
50].

Self-determination theory and physical activity
In brief, a fundamental tenet of self-determination theory 
is that humans are growth-orientated organisms inclined 
to form a unified sense of self and to integrate them-
selves in each context [52–54]. Within this framework, 
self-determination theory includes a sub-theory called 
organismic integration, often used to explain the motiva-
tional dynamics underlying human behaviours [52–54]. 
Adopting a multidimensional approach, the organismic 
integration theory states that six different motivational 
regulations are placed on a continuum based on their 
degree of self-determined (or autonomous) motivation, 
which reflects the extent of the internalisation process 
[52–54] (see Fig. 1). Amotivation (the absence of motiva-
tion or intention to act) falls on the lowest end of the con-
tinuum, and intrinsic motivation (performing an activity 
for its own sake) is on the other end of the continuum. 
Between these two, extrinsic motivation comprises 
four motivational regulations differing in their relative 

Fig. 1  Continuum of Motivation. Adapted from [53]
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autonomy and implies participating in PA behaviour 
to acquire a result that is unrelated to the action per se. 
The least self-determined form of extrinsic motivation is 
external regulation, wherein behaviour is controlled and 
guided by an external demand or to obtain a reward (e.g., 
“I exercise because my friends and family say I should”). 
Next, introjected regulation involves behaviour that is 
partially internalised but not fully accepted as one’s own, 
controlled by emotions or self-perceptions (e.g., “Because 
I feel guilty when I don’t practise it”). A more autono-
mous form is identified regulation and reflects a behav-
iour that is valued and deemed important even though 
the behaviour may not be enjoyable (e.g., “Because I value 
the benefits of physical exercise”). Finally, the most self-
determined form of extrinsic regulation, is integrated 
regulation in which a behaviour is part of an individual’s 
values and broader goals (e.g., “Because physical activ-
ity is in accordance with my way of life”). External and 
introjected regulations are controlling forms of extrin-
sic motivation. Integrated and identified regulations are 
autonomous forms.

Self-determination theory has been extensively investi-
gated in the PA domain. A prominent systematic review 
of more than 60 studies from 1960 to 2011 found a posi-
tive association between more autonomous forms of 
motivation (i.e., intrinsic, identified, and integrated regu-
lations) and PA behaviours, in terms of frequency, dura-
tion, and intensity, in a variety of populations and settings 
[55]. In contrast, they found no association or a negative 
association between PA behaviour and the controlled 
forms of regulation (i.e., external and introjected regula-
tions). Additionally, variables such as sex, BMI, and age 
have been shown tobe associated with motivational regu-
lations. Regarding sex, some authors suggest that more 
controlled regulations predict PA behaviour for women, 
whereas more autonomous regulations predict PA behav-
iour for men [56–58]. These findings highlight the need 
to consider individual differences, such as sex assigned 
at birth, when studying self-determination theory in PA 
research [55].

Body image and self-determination theory
As previously mentioned, our modern societies perpetu-
ate body image dissatisfaction. Women are thought to 
adopt a self-objectified view of themselves and to be eval-
uated based on their appearance [28, 59, 60]. In contrast, 
body image dissatisfaction in men tends to focus more on 
functionality—what the body can do—aligned with ideals 
such as the “bodybuilder-thin ideal” rather than concerns 
about being overweight or body shape akin to the “super-
model ideal” [60–64].

When individuals fail to meet these societal standards 
and expectations, whether related to appearance and/or 
functionality, they often experience negative thoughts 

and emotions rooted in the belief that others are judg-
ing their bodies negatively [65]. This aligns with social 
comparison theory, which posits that people inherently 
compare themselves to similar others to evaluate their 
self-worth [60, 66]. Such comparisons canbe associated 
with social physique anxiety—a fear of being negatively 
evaluated based on one’s physique [67].

Empirical evidence supports this link. Lower body sat-
isfaction, often worsened by social physique anxiety, is 
associated with reduced enjoyment of PA [65, 68, 69]. 
These conditions can diminish intrinsic motivation and 
increase reliance on controlled forms of motivation, such 
as exercising out of guilt or external pressure [65, 68, 69]. 
Conversely, higher levels of body satisfaction are linked 
to greater intrinsic motivation for exercise, fostering 
consistent and enjoyable PA participation (see [39] for a 
recent review).

Thus, from a self-determination standpoint, this anxi-
ety acts as an internal source of controlling forms of reg-
ulation, undermining intrinsic motivation for engaging in 
PA [66]. This situation can be associated with both men 
and women to engage in compulsory or inconsistent PA 
[37, 69, 70]. This has important consequences on people’s 
physical and mental wellbeing and can be associated with 
to drastic strategies such as extreme dietary restraint and 
ultimately eating disorders [71]. However, despite their 
importance, very few studies have tested motivational 
regulations as a mediating variable framework for the 
associations of body image with the onset/maintenance 
of PA [72].

Relationship between body image, self-determination 
theory, and physical activity
In one of the first studies on this topic, Markland [73] 
aimed to test the mediating role of motivational regula-
tions in the relationship between body size discrepan-
cies (i.e., the difference between how individuals perceive 
their body size and their actual size) and PA participa-
tion among 102 women (18–55 years). According to the 
findings, bivariate correlations indicated that body size 
discrepancies were negatively associated with intrinsic 
and identified regulations and were positively related to 
external regulation. Furthermore, the mediation analy-
sis reflected that self-determined motivation regulations 
(i.e., identified and intrinsic) mediated the relationship 
between self-discrepancy and PA behaviour. Specifi-
cally, the decrease in self-determined motivation regula-
tions mediated a negative association between body size 
discrepancies and PA. These findings suggest that body 
size discrepancies decreased people’s perception that PA 
is worthwhile and enjoyable and made them feel more 
externally regulated in their PA behaviour.

In a similar study, Brunet et al. [72] also aimed to test 
the mediating role of motivational regulations in the 
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relationship between body size discrepancies and PA 
participation among 205 women (16–28 years). Bivari-
ate correlations showed a positive association between 
greater agreement with actual and ideal body size and 
intrinsic motivation [72]. Alternatively, they found nega-
tive associations between body size discrepancies and 
introjected and external regulations. Furthermore, moti-
vational regulations partially mediated the relationship 
between the agreement with the actual and ideal body 
and PA behaviour. Overall, the findings suggest that 
weight management motives and pressure to meet beauty 
standards are associated with young women’s PA. These 
motives are linked to less self-determined reasons for 
participation. The authors concluded that theory-based 
interventions integrating body image and self-determina-
tion should promote a healthy and realistic body image in 
young women. This can help foster self-determined moti-
vational regulations and, as a result, adjusted PA partici-
pation [72].

More recently, More and Phillips [74] aimed to test the 
mediating role of motivational regulations in the rela-
tionship between body image dissatisfaction and PA type 
(cardiovascular vs. strength-based activity) and elucidate 
the role of sex in this relationship among a mixed sample 
of 334 individuals (18–41 years; 71% female). Mediation 
analysis yielded that, for males and females, body image 
dissatisfaction was related to less frequent cardiovas-
cular and strength-based activity due to lower levels of 
intrinsic regulation. Specifically, in women, the relation 
between body image dissatisfaction and PA (cardiovas-
cular and strength-based) was partially mediated by con-
trolled regulations (i.e., external and introjected). In the 
words of More and Philipps [74], “women who were dis-
satisfied exercised more because they were more likely 
to feel that they had to appease others or themselves” (p. 
10).

Overall, the body of research that tests explicit hypoth-
eses derived from self-determination theory has recently 
been described as a ‘cutting edge’ [75] and ‘emergent’ 
topic in the body image field [39]. Despite its impor-
tance and the potential implications for evidence-based 
practice, it is important to highlight some limitations. 
First, most of the studies relied on body size discrepan-
cies as a proxy for body image dissatisfaction. However, 
some authors have argued that body size discrepancies 
do not always reflect body image dissatisfaction, nor do 
they indicate the magnitude of any dissatisfaction [76]. 
Therefore, it is recommended to evaluate body image dis-
satisfaction with a special focus on characteristics such 
as body appreciation and the value of appearance [77]. 
Nevertheless, a recent study suggests that body dissat-
isfaction and body appreciation could be interpreted as 
dimensions of a single construct rather than separate 
concepts [78]. Second, it has recently been argued that 

the mediating role of motivational regulations in the 
relationship between body image and PA has not been 
explicitly tested and is therefore “a potential avenue for 
further research” [50] (p.161). Relatedly, it has been rec-
ommended that function-related aspects of body image 
are also important to measure since evidence suggests 
that some people place greater emphasis on function 
(what the body can do) than appearance (how the body 
looks) [51]. Third, most studies in the field had nonrepre-
sentative samples that mostly focused on young women, 
discarding other subpopulations. This trend is consis-
tent with prior epidemiological research that reports 
body image dissatisfaction to be an ‘epidemic’ among 
young women [29]. Nonetheless, more study focusing on 
diverse samples, such as men, is required because body 
image dissatisfaction affects these subpopulations as well 
[72]. And finally, research on this topic has relied on stan-
dard regression methods for mediation analysis [72, 73, 
74]. Future research would benefit from adopting a struc-
tural equation modelling framework as a multivariate 
statistical technique [79].

The present study
Considering the evidence, within a structural equation 
modelling framework, this study aimed to elucidate the 
relationship between body image and PA, considering 
the possible mediating role of motivational regulations 
using a large representative sample of the Spanish adult 
population. To better capture the nature of body image, 
we focused on two key components: Satisfaction with 
Physical Appearance (hereafter, SPA) and Satisfaction 
with Physical Shape (hereafter, SPS). These two con-
structs, derived from the Spanish version of the Multidi-
mensional Body-Self Relations Questionnaire (MBSRQ), 
reflect body image satisfaction. This distinction allows 
us to examine specific relationships through which each 
component may be associated with PA. As a secondary 
aim, given the importance of individual differences, and 
in particular sex (assigned at-birth), as previously stated, 
we conducted a moderation analysis to elucidate whether 
the proposed model is similar for men and women (see 
Fig.  2). Given the above, the following hypotheses were 
proposed:

Hypothesis 1  (H1): SPA and SPS will show significant 
positive direct associations with PA participation, with 
these associations expected to be weaker in men than in 
women.

Hypothesis 2  (H2): More autonomous forms of motiva-
tion (i.e., intrinsic, integrated, and identified) and lower 
levels of controlled regulations (i.e., external and intro-
jected) will show significant positive and negative indirect 
associations between SPA/SPS and PA participation.
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Hypothesis 3  (H3): Body image, particularly SPA for 
men and SPS for women, will be associated with PA par-
ticipation through motivational regulations, with men 
relying on autonomous motivation and women on con-
trolled motivation.

Materials and methods
This study was approved by the Research Ethics Commit-
tee of the Autonomous Region of Andalucía (Code: ULA-
PSI2016-350105. Approval no. 20181241335, 24 January 
2018) and the Ethics Committee of the Loyola Andalucía 
University. Data collection in this study followed the ethi-
cal standards laid down in the Declaration of Helsinki 
of 1964 and its subsequent amendments. Before partici-
pation, written informed consent was obtained from all 
participants after a comprehensive explanation of the 
study procedures. A cross-sectional study was conducted 
in 2018. Data for this analysis was collected through a 
dedicated online panel.

Participants
A total of 1012 adults, representative of the Spanish pop-
ulation and stratified by sex, provided sociodemographic 
data allowing us to characterise the population, and they 

completed a battery of questionnaires (see Measures sec-
tion). Eligible participants were (a) to be ≥ 18 years; (b) 
not to have medical issues for which PA was contraindi-
cated; and (c) to provide informed consent.

The existence of univariate outliers was controlled 
through the Short International Physical Activity Ques-
tionnaire (IPAQ-SF) [80]. The total moderate-vigorous 
PA participation was calculated based on the minutes 
dedicated to moderate and vigorous activity over the 
past 7 days. According to the IPAQ-SF scoring protocol, 
57 outliers were excluded (subjects reporting at least 960 
min/week or greater of activity) [81]. Two additional par-
ticipants were removed due to data entry errors. Thus, at 
this stage, the sample comprised 953 participants (482 
men and 471 women).

Measures
Physical activity
Short Form International Physical Activity Question-
naire (IPAQ-SF [80]): The IPAQ-SF assesses PA levels. 
The participants were asked to report on the number of 
days and duration of several activities that they under-
took during the last 7 days. The IPAQ-SF comprises six 
items that provide separate scores on walking, moderate 

Fig. 2  Hypothesised model with motivational regulations as mediator of the relationship between body image and moderate-vigorous PA. Note. Solid 
lines are used to represent hypothesised direct associations
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and vigorous PA. Our IPAQ analysis included both the 
total duration and the number of days. With these data, 
a score of cumulative total weekly minutes of moder-
ate/vigorous PA was calculated as a continuous variable. 
Moderate-vigorous PA is considered the most valid and 
reliable PA outcome [82]. The IPAQ-SF has been found to 
be a reliable and valid tool for Spanish adults [83]. A way 
to increase reliability is to combine it along with direct 
measures such as speedometers or accelerometers [84]. 
However, like other studies, the large sample prevented 
this recommendation [85].

Motivational regulations
The Behavioural Regulation Exercise Questionnaire 
(BREQ-3 [77, 86]): The BREQ-3 assesses motivational 
regulations in PA. For this study, we used the Spanish 
version of the BREQ-3, translated, and preliminarily vali-
dated by González-Cutre, Sicilia and Fernández [87]. It is 
composed of 24 Likert-type 4-point response items rang-
ing from 0 (“Strongly disagree”) to 4 (“Strongly agree”), 
with higher scores reflecting higher levels of motivation. 
Six subscales are measured: amotivation (Item 14: “I don’t 
see the point in exercising”), external (Item 1: “Because 
others tell me that I should do it”), introjected (Item 2: 
“Because I feel guilty when I don’t practice it”), identified 
(Item 3: “Because I value the benefits of physical exercise”), 
integrated (Item 5: “Because it is in accordance with my 
way of life”) and intrinsic motivation (Item 4: “Because I 
think exercise is fun”), and these items reflect the motiva-
tional continuum of self-determination theory [87]. The 
BREQ-3 has been found to be a reliable and valid tool for 
the Spanish population [87]. The Cronbach’s alpha value 
for the BREQ-3 ranged between 0.91 and 0.75, and item-
total correlations were more than 0.4, indicating a good 
level of internal consistency.

Body image
Multidimensional Body Self Relations Questionnaire 
(MBSRQ [88]): We employed the two-dimensional fac-
tor structure proposed by Ornelas et al. [89], as the four-
dimensional structure suggested by del Cid et al. [89] did 
not fit our data well based on goodness-of-fit indices. This 
version consists of 14 items, rated on a 5-point Likert 
scale ranging from 0 (“strongly disagree”) to 5 (“strongly 
agree”), with total scores ranging from 0 (minimum) to 
70 (maximum). Following the validated Spanish-language 
scoring procedure of Ornelas et al. [90] and del Cid et al. 
[91], we reverse-coded negatively worded items so that 
higher scores consistently reflect greater satisfaction. 
Accordingly, we refer to the two subscales as Satisfaction 
with Physical Appearance (SPA, e.g., Item 4: “I am physi-
cally attractive”) and Satisfaction with Physical Shape 
(SPS, e.g., Item 5: “I am not involved in a regular exercise 
program” [reverse-coded]). SPA refers to the evaluation 

of one’s physical attractiveness, while SPA denotes the 
evaluation regarding one’s physical capabilities or fit-
ness level. High scorers feel mostly positive and satis-
fied with their appearance and shape; low scorers have a 
general unhappiness with their physical appearance and 
shape. In our sample, SPA and SPS were positively cor-
related, replicating the pattern reported by Ornelas et al. 
[90] and Ornelas et al. [91], supporting their shared con-
ceptual basis in satisfaction-related evaluations. Internal 
consistency was high for both subscales—SPA (α = 0.861) 
and SPS (α = 0.866)—as well as for the global score (α = 
0.887), with item–total correlations above 0.40.

Data analysis
Preliminary analysis
Following descriptive statistics (means, standard devia-
tions, mean comparison and bivariate correlations), 
assumptions of multicollinearity were examined by cor-
relation coefficients with the items of the scales, as high 
bivariate correlations (>0.90) could signal potential prob-
lems for structural equation modelling analysis [92, 93]. 
Multicollinearity was assessed by examination of cor-
relation matrices, as well as by variance inflation factor 
(VIF) and tolerance scores. These were obtained by using 
a regression analysis, with moderate-vigorous PA as the 
dependent variable. Therefore, the presence of multicol-
linearity could be disregarded. Additionally, in structural 
equation modelling analysis, acceptable values of skew-
ness fall between − 3.00 and + 3.00, and kurtosis is appro-
priate from a range of − 10.00 to + 10.00 [94]. Regarding 
multivariate normality, if Mardia’s coefficient is lower 
than p(p + 2) (p = number of variables), then the com-
bined distribution of the variables is multivariate normal 
[95].

Furthermore, the sample size of 1014 was initially cho-
sen to meet the minimum requirements for model iden-
tification, reduce the likelihood of convergence problems, 
and ensure unbiased estimates or standard errors [96]. 
On the other hand, the final sample size of 953 partici-
pants was evaluated through a post hoc power analysis 
using the ShinyApp tool (​h​t​t​p​​s​:​/​​/​s​e​m​​p​o​​w​e​r​​.​s​h​​i​n​y​a​​p​p​​s​.​i​o​/​
s​e​m​p​o​w​e​r​/) based on Moshagen and Bader [97]. With 37 
manifest variables and 599 degrees of freedom, the power 
analysis yielded a power estimate of >0.90 at an alpha 
level of 0.05 and an acceptable model fit, as indicated by 
the RMSEA value of 0.06, confirming that our sample 
size was sufficient to detect significant effects.

IBM SPSS Statistics version 28.0 [98] was used for data 
management, data inspection, and descriptive statistics. 
Student’s t-tests and bivariate correlations were used to 
examine sex differences in the main study variables. All 
statistical procedures adopted a significance level of ≤ 
0.05.

https://sempower.shinyapps.io/sempower/
https://sempower.shinyapps.io/sempower/
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Measurement and structural model
Following a two-step approach to structural equation 
modelling [94, 95], the analyses were conducted in two 
stages. First, we assessed the measurement models to 
verify that the latent constructs were adequately repre-
sented by their observed indicators. Once satisfactory 
measurement properties were confirmed, we estimated 
the structural model to test the hypothesised relation-
ships. In this regard, structural equation modelling offers 
a flexible framework for testing mediation and estimat-
ing latent constructs based on theory [15]. Within the PA 
field, reviews have noted that SEM is still less frequently 
employed [11, 12], with regression analyses often pre-
ferred despite their limitations in testing multiple asso-
ciations simultaneously [99].

In our study, we applied a trimming model process 
[100], starting with a complex model and progressively 
simplifying it through backward elimination, removing 
nonsignificant associations (p >0.05) to obtain the most 
parsimonious model. Moreover, in case of disagreement 
between p-value indirect associations and indirect CI 
intervals (range of values within which the true effect is 
likely to lie), we considered the latter since p values are 
computed assuming the Z-statistic comes from a stan-
dard normal distribution [101, 102]. Finally, non-mean-
ingful relationships (i.e., standardised beta coefficients 
(β) < 0.10) were considered nonrelevant in the model, 
as such small effects are unlikely to have practical sig-
nificance or meaningful explanatory value. Standardised 
beta coefficients (β) indicate the expected change in the 
outcome (in standard deviation units) for a one standard 
deviation change in the predictor [66]. For instance, β = 
0.50 means that a one SD increase in x is associated with 
a 0.50 SD increase in y. The proposed initial model and 
subsequent models included cumulative total weekly 
minutes of moderate-vigorous PA as an observable vari-
able, while motivational regulations and body image were 
considered latent variables with the items of the scales as 
their estimators.

At a global level, following standard confirmatory fac-
tor analysis and structural equation modelling proce-
dures [103] to evaluate model fit, we used the following 
goodness-of-fit indices: Comparative Fit Index (CFI) (≥ 
0.90), Tucker and Lewis Index (TLI) (≥ 0.90), root mean 
square error of approximation (RMSEA) (≤ 0.080), Test 
of Approximate Fit of RMSEA (nonsignificant), and Stan-
dardised Root Mean Square Residual (SRMR) (≤ 0.080) 
with the utilised cut-off values for a good fit provided in 
parentheses. To minimise the impact of sample size on 
the χ2 model, we used the relative/normed chi-square 
(χ2/df ). A χ2/df < 5 is considered permissible [104]. We 
also reported for each variable the squared multiple cor-
relations (SMC) (the regression R2) for the measurement 
model that indicates the size of the variation explained by 

the latent variables. Additionally, we evaluated the AIC 
for model comparison, using a criterion of < 5 for com-
parison between models.

At a local level, we reported standardised regression 
coefficients for each proposed direct, indirect, and total 
association. A direct association links two variables 
directly, while an indirect association is mediated by a 
third; the total association combines both. Positive coeffi-
cients indicate that increases in the predictor correspond 
to increases in the outcome, whereas negative coefficients 
indicate the opposite. To examine associations, consid-
ering the non-normal distribution and to ensure meth-
odological rigour, the analyses were conducted using a 
bias-corrected (BC) bootstrap method to test the signifi-
cance of the standardised indirect associations [105]. We 
used a bootstrap of 5,000 resamples with 1,000 iterations 
(repeatedly sampling from the data), as recommended by 
Cheung and Lau [106]. If the confidence interval (95% 
CI) does not contain zero, these indirect associations are 
considered statistically significant [107]. The resampling 
procedure called ‘bootstrapping’ used in the current 
study has shown valid results [99]. The structural models 
provided the methodological basis for testing hypothesis 
1 and 2. Specifically, they allowed us to assess the direct 
associations of SPA and SPS with PA participation (H1), 
as well as the mediating role of motivational regulation 
types (autonomous and controlled) in the relationship 
between body image satisfaction (SPA/SPS) and PA par-
ticipation (H2).

CFA/SEM and invariance analyses were carried out 
using MPLUS 8.4 [108]. Mardia’s coefficient was calcu-
lated using ‘FACTOR’ software Version 10.10.03 [109]. 
All statistical procedures adopted a significance level of 
≤ 0.050.

Structural model invariance
Prior to the moderation analysis, we first assessed invari-
ance by examining an increasingly restrictive set of mod-
els with respect to sex assigned at-birth (women vs. men). 
Invariance was tested using the ML estimator through 
the following models, from the least to the most restric-
tive: Test 1, configural (same structure across groups: fac-
tor loadings and thresholds free across groups, residual 
variances fixed at 1 in all groups and factor means fixed at 
0 in all groups); Test 2, metric (factor loadings fixed to be 
equal, thresholds free across groups, factor means fixed 
at 0 and residual variances fixed at 1 in both groups); Test 
3, scalar (factor loadings and thresholds fixed to be equal, 
residual variances fixed at 1 in one group and free in the 
other one, and factor means fixed at 0 in one group and 
free in the other one). Invariance between models was 
evaluated using (a) a change in ∆CFI (≤ 0.01) and (b) a 
change in ∆RMSEA (0.015) [68]; (c) a change in ∆TFI (≤ 
0.010); and (d) a change in ∆SRMR (≤ 0.030) [107]. The 
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invariance testing provided the methodological basis for 
testing Hypothesis 3 and allowed for a meaningful com-
parison of these pathways, ensuring that the relation-
ships hypothesised in the structural model may reflect 
sex-based differences rather than discrepancies in factor 
structure, factor loadings, or item thresholds.

Results
Preliminary analysis
No missing values were detected in the dataset, as the 
survey was administered electronically and designed to 
ensure that participants could not skip any questions. 
The correlations between explanatory variables were 
not sufficiently strong to warrant any exclusions (rs < 
0.90) [110]. Furthermore, the VIF and tolerance values 
indicated the absence of multicollinearity (VIF < 5 and 
tolerance >0.20 [98]). Our data exhibited moderate lev-
els of skewness (absolute value of 1.631) and kurtosis 
(absolute value of 1.972) for all variables, suggesting that 
there were no issues of univariate nonnormality [94]. 
In relation to this, the mean scores for each item were 
around the middle response option, suggesting that the 
results were probably not influenced by floor or ceiling 
effects. Mardia’s coefficient (1831.794) was greater than 
the cut-off point of 1520 (38 variables). Considering this, 
although the data were within the normal threshold in 
the univariate analysis, the multivariate critical ratio and 
kurtosis indicated a violation of the normality assump-
tions. Therefore, to assess the parameter estimates, we 
used maximum likelihood ML [108] with the bootstrap-
ping procedure to address non-normality. ML is robust 
to the non-normality, especially since the sample size is 
large [110].

Descriptive statistics
The characteristics of the participants are shown in 
Table 1. They had an age range of 18 to 74 years, with a 
mean age of 44.91 (SD = 16.05). The BMI of the women 
was greater than that of the men (Mw = 26.45, SD = 4.28; 
Mm = 24.36, SD = 4.34; p < 0.001). The mean age of the 
women was greater than that of the men (Mw = 47.01, 
SD = 15.79; Mm = 42.86, SD = 16.11; p < 0.001). Integrated 
motivation was high among women and significantly 
greater than among men (Mw = 3.41, SD = 1.02; Mm = 
3.32, SD = 1.01; p < 0.001). There was a nonsignificant ten-
dency for intrinsic motivation, which was higher among 
the women than among the men (Mw = 3.51, SD = 0.98; 
Mm = 3.32, SD = 0.98; p = 0.053). The SPA of the women 
was greater than that of the men (Mw = 3.14, SD = 0.67; 
Mm = 2.95, SD = 0.75; p < 0.001). Similarly, the SPS of the 
women was greater than that of the men (Mw = 3.37, 
SD = 0.96; Mm = 3.18, SD = 0.87; p < 0.001). Table 2 shows 
bivariate correlations among the variables of interest. 
Age was positively correlated with BMI, integrated, iden-
tified, and external motivations and negatively correlated 
with SPS. BMI was negatively correlated with moderate-
to-vigorous PA, the most self-determined forms of moti-
vation (i.e., intrinsic, integrated, and identified), SPA and 
SPS, whereas it showed positive correlations with exter-
nal motivation and amotivation). Moderate-to-vigorous 
PA was positively correlated with the most self-deter-
mined forms of motivation, SPA and SPS, while it showed 
a negative correlation with the less self-determined forms 
of motivation. Intrinsic, integrated, identified, and intro-
jected motivations showed positive correlations among 
them and negative correlations with external motivation. 
Except for BMI, external motivation and amotivation, 
SPA and SPS showed positive correlations with the vari-
ables of interest.

Table 1  Characteristics of the participants
All
(n = 953)

Men
(n = 482)

Women 
(n = 471)

p

M SD M SD M SD
Agea 44.91 16.05 42.86 16.11 47.01 15.79 0.000***
BMIa 25.39 4.28 24.36 4.34 26.45 3.95 0.000***
MVPA
per weeka

653.98 674.25 650.63 686.38 657.41 662.32 0.626

Intrinsica 3.66 0.98 3.60 0.98 3.71 0.98 0.053
Integrateda 3.41 1.02 3.32 1.01 3.51 1.03 0.000***
Identifieda 4.07 0.88 4.03 0.89 4.11 0.86 0.123
Introjecteda 2.37 0.90 2.35 0.90 2.38 0.91 0.509
Externala 1.83 0.89 1.79 0.87 1.88 0.91 0.095
Amotivationa 1.75 0.90 1.79 0.90 1.72 0.91 0.135
SPAa 3.04 0.72 2.95 0.75 3.14 0.67 0.000***
SPSa 3.28 0.92 3.18 0.87 3.37 0.96 0.001**
Note. BMI: Body Mass Index; MVPA: Moderate-to-vigorous Physical Activity; SPA: Satisfaction with Physical Appearance; SPS: Satisfaction with Physical Shape. The 
number of asterisks indicates the level of significance, with *** indicating p < 0.001, ** indicating p < 0.01, and * indicating p < 0.05



Page 10 of 21Navas-León et al. BMC Psychology         (2025) 13:1189 

Measurement models
Following the recommended two-step approach [94, 
95], we first evaluated the measurement models of the 
two instruments included in the study: the Multidimen-
sional Body-Self Relations Questionnaire (MBSRQ) and 
the Behavioural Regulation in Exercise Questionnaire-3 
(BREQ-3).

For the MBSRQ, the model yielded a good fit to 
the data, χ² (71) = 365.80, p < 0.001, RMSEA = 0.066, 
90% CI [0.059, 0.073], CFI = 0.951, TLI = 0.937, and 
SRMR = 0.046. Likewise, for the BREQ-3, the model 
yielded a good fit to the data, χ² (238) = 892.31, p < 0.001, 
RMSEA = 0.054, 90% CI [0.050, 0.057], CFI = 0.952, 
TLI = 0.945, and SRMR = 0.073.

Overall, the results suggested that the measurement 
models were adequately specified, thereby justifying the 
subsequent assessment of the structural model.

Structural models
The initial model (A1) had a poor fit, with nonsignificant 
associations. Model A2 showed no improvements, and 
after removing the nonsignificant associations, Model 
A3 also did not improve, revealing introjected motiva-
tion as irrelevant (β < 0.10). Thus, a fourth model (Model 
A4) was tested, showing improvements from Model A3 
(χ2/df = 3.730; CFI = 0.919; TLI = 0.911; RMSEA = 0.052; 
SRMR = 0.0680; AIC = 89858.96). After comparing the 
last two models, we accepted Model A4, as it showed sig-
nificant direct associations for all the included variables 
(see Fig. 3). The elimination of the associations from 
introjected and external motivation was supported theo-
retically by the systematic review by Teixeira et al. [55], 
which found a tendency for these associations to show 
nonsignificant associations with PA participation. Addi-
tional path diagrams for Models A1, A2, and A3, as well 
as a table detailing the trimming process, are provided in 
the supplementary materials [see Additional File 1].

Standardised regression coefficients for each proposed 
direct association in the final model (A4) reached signifi-
cance at the p < 0.050 level. SPA to moderate-vigorous PA 
had a negative total association [(β = -0.115, p < 0.050; 
SE = 0.048; 95% CI: -0.213 to -0.025)] and a positive total 
indirect association [(β = 0.545, p < 0.010; SE = 0.192; 
95% CI: 0.262 to 0.978)]. The relationship between SPA 
and moderate-vigorous PA had an indirect and positive 
association with moderate-vigorous PA through intrinsic 
motivation [(β = 0.119, p < 0.050; SE = 0.058 95% CI: 0.038 
to 0.270)], integrated motivation [(β = 0.171, p < 0.050; 
SE = 0.079; 95% CI: 0.058 to 0.366)], and identified moti-
vation [(β = 0.169, p < 0.050; SE = 0.095; 95% CI: 0.034 to 
0.400)]. The models also included the indirect association 
of amotivation, whose coefficient was almost relevant 
[(β = 0.087, p < 0.010; SE = 0.034; 95% CI: 0.027 to 0.164)]. 
SPS to moderate-vigorous PA had a positive total asso-
ciation [(β = 0.464, p < 0.010; SE = 0.046; 95% CI: 0.375 
to 0.557)] and a negative total indirect association [(β = 
-1.406, p < 0.010; SE = 0.397; 95% CI: -2.450 to -0.736)]. 
The relationship between SPS and moderate-vigorous PA 
had an indirect and negative association with moderate-
vigorous PA through intrinsic motivation [(β = -0.342, 
p < 0.010; SE = 0.137; 95% CI: -0.650 to -0.111)], inte-
grated motivation [(β = -0.480, p < 0.010; SE = 0.189; 95% 
CI: -0.910 to 0.181)], identified motivation [(β = -0.414, 
p < 0.050; SE = 0.208; 95% CI: -0.897 to -0.090)] and amo-
tivation [(β = -0.171, p < 0.010; SE = 0.062; 95% CI: -0.298 
to -0.054)]. It should be noted that some of the CI indi-
rect associations were close to the level of non-signifi-
cance. The final model explained 79% of the variance in 
intrinsic motivation, 83% of the variance in integrated 
motivation, 83% of the variance in identified motivation 
and 49% of the variance in amotivation.

Factorial invariance
The fit indices of configural, metric, and scalar invari-
ance models indicated that the three models achieve 

Table 2  Bivariate correlations
Variable 1 2 3 4 5 6 7 8 9 10
1.-Agea 1
2.-BMIa 0.308** 1
3.-MVPA
per weeka

-0.037 -0.138** 1

4.-Intrinsic motivationb 0.007 -0.195** 0.251** 1
5.-Integrated motivationb 0.109** -0.156** 0.266** 0.777** 1
6.-Identified motivationb 0.075* -0.153** 0.244** 0.696** 0.713** 1
7.-Introjected motivationb 0.022 0.017 0.065* 0.220** 0.301** 0.187** 1
8.-External motivationb 0.086** 0.199** -0.076* -0.243** -0.175** -0.300** 0.400** 1
9.-Amotivationb -0.011 0.113** -0.164** -0.561** -0.517** -0.638** 0.023 0.457** 1
10.-SPAb 0.052 -0.376** 0.190** 0.358** 0.352** 0.288** -0.044 -0.189** -0.184** 1
11.-SPSb 0.083* -0.215** 0.357** 0.618** 0.673** 0.598** 0.158** -0.227** -0.501** 0.488**
Note. BMI: Body Mass Index; MVPA: Moderate-to-vigorous Physical Activity; SPA: Satisfaction with Physical Appearance; SPS: Satisfaction with Physical Shape. a 
Pearson correlation coefficient; b Spearman Rho correlation coefficient. *p < 0.05; **p < 0.01; ***p < 0.001
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Fig. 3 (See legend on next page.)
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good model fit. In addition, ΔCFI and ΔRMSEA values 
proposed by Chen [107] indicated that changes caused 
by sex assigned at-birth have only a slight impact on the 
measurement structure and can be neglected. An addi-
tional table provides a detailed account of the results of 
the measurement invariance test conducted between 
the two groups (men and women) [see Additional File 1, 
Table 3]. 

Structural models by sex
The same procedure was followed from the initial model, 
but the samples of men (Model M1; hereafter, M for 
men) and women (Model W1; hereafter, W for women) 
were considered separately (Table 4).

Regarding the sample of men, different models were 
designed following a procedure like the one used with the 
total sample (see Additional File 1 to see the nonsignifi-
cant associations). Among them, the Model M5 showed a 
better fit (see Fig. 4). An additional table presents a more 
detailed view of the nonsignificant associations and fit 
indices for each model [see Additional File 1, Table 1].

SPA to moderate-vigorous PA had a negative total 
association [(β = -0.137, p < 0.05; SE = 0.067; 95% CI: 
-0.283 to -0.016)] and a positive total indirect association 
[(β = 0.423, p > 0.050; SE = 0.260; 95% CI: 0.129 to 1.120)]. 
The relationship between SPA and moderate-vigorous PA 
had an indirect and positive association with moderate-
vigorous PA through intrinsic motivation [(β = 0.200, 
p > 0.050; SE = 0.131; 95% CI: 0.053 to 0.552)]. This model 
also included the positive and indirect associations with 
moderate-vigorous PA through integrated [(β = 0.169, 
p > 0.050; SE = 0.141; 95% CI: 0.020 to 0.556)] and intro-
jected motivations [(β = 0.054, p > 0.050; SE = 0.036; 95% 
CI: -0.004 to 0.140)], with associations close either to 
the level of non-significance and/or relevance. SPS to 
moderate-vigorous PA had a positive total association 
[(β = 0.460, p < 0.010; SE = 0.069; 95% CI: 0.336 to 0.612)] 
and a negative total indirect association [(β = -1.174, 
p < 0.010; SE = 0.502; 95% CI: -2.362 to -0.471)]. The rela-
tionship between SPS and moderate-vigorous PA had an 
indirect and negative association with moderate-vigorous 
PA through intrinsic motivation [(β = -0.624, p < 0.050; 
SE = 0.262; 95% CI: -1.243 to -0.253)] and integrated 
motivation [(β = -0.478, p > 0.050; SE = 0.305; 95% CI: 
-1.619 to -0.054)]. We retained the relationship between 
the indirect and negative associations with moderate-
vigorous PA through introjected motivation, whose 

coefficient was close to the level of relevance [(β = -0.072, 
p > 0.050; SE = 0.046; 95% CI: -0.174 to -0.008)]. The final 
model explained 79% of the variance in intrinsic motiva-
tion, 83% of the variance in integrated motivation, and 
24% of the variance in introjected motivation.

Regarding the sample of women, different models were 
designed following a procedure like the one used with the 
total sample. Among them, Model M5 showed a good fit 
(see Fig. 5). An additional table presents a more detailed 
view of the nonsignificant associations and fit indices for 
each model [see Additional File 1, Table 1].

SPA to moderate-vigorous PA had a nonrelevant 
negative nonsignificant total association [(β = -0.074, 
p > 0.050; SE = 0.072; 95% CI: -0.222 to 0.061)] and a 
positive total indirect association [(β = 0.602, p < 0.010; 
SE = 0.322; 95% CI: 0.181 to 1.363)]. The relationship 
between SPA and moderate-vigorous PA had an indi-
rect and positive association with moderate-vigorous 
PA through integrated motivation [(β = 0.233, p > 0.050; 
SE = 0.193; 95% CI: 0.036 to 0.771)] and amotivation 
[(β = 0.110, p > 0.050; SE = 0.060; 95% CI: 0.15 to 0.255)]. 
This model also included the positive and indirect asso-
ciations with moderate-vigorous PA through identified 
motivation [(β = 0.259, p > 0.050; SE = 0.189; 95% CI: 0.034 
to 0.779)], whose CI was close to the level of non-signifi-
cance. SPS to moderate-vigorous PA had a positive total 
association [(β = 0.456, p < 0.010; SE = 0.066; 95% CI: 0.328 
to 0.590)] and a negative total indirect association [(β = 
-1.401, p < 0.010; SE = 0.635; 95% CI: -2.797 to -0.438)]. 
The relationship between SPS and moderate-vigorous PA 
had an indirect and negative association with moderate-
vigorous PA through integrated motivation [(β = -0.625, 
p > 0.050; SE = 0.421; 95% CI: -1.727 to -0.094)], identi-
fied motivation [(β = -0.564, p > 0.050; SE = 0.369; 95% CI: 
-1.503 to -0.065)] and amotivation [(β = -0.213, p > 0.050; 
SE = 0.109; 95% CI: -0.447 to -0.230)]. The final model 
explained 86% of the variance of integrated motivation, 
84% of the variance of identified motivation and 54% of 
the variance of amotivation.

Discussion
This study examined the link between body image and 
PA, considering the mediating role of motivational reg-
ulations using data from a large, representative Spanish 
sample. For the design of the initial theoretical model, we 
considered previous literature on the association between 
of body image on PA behaviour through motivational 

(See figure on previous page.)
Fig. 3  Final theoretical model (model A3) with standardised regression coefficients (β). Panel A: Satisfaction with Physical Appearance (SPA). Panel B: 
Satisfaction with Physical Shape (SPS). B). Note. MVPA: Moderate-to-vigorous Physical Activity. Solid lines are used to represent direct associations. *p < 
0.050; **p < 0.010. Some direct associations showed beta values greater than 1, which can occur in certain situations when the relationships between 
variables are highly correlated. Additionally, some motivational regulations showed unexpected negative associations with moderate-to-vigorous PA 
participation. This pattern may reflect a suppression effect, which occurs when predictors share substantial variance, such that controlling for one alters 
the apparent direction or strength of the association between the other and the outcome. Such effects are permissible and often occur in the context of 
high correlations between latent variables [110, 111]
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regulations [74–76]. To better interpret the mediation 
effects, we tested all six motivational regulations, as rec-
ommended [114, 115]. We hypothesised: (i) SPA and SPS 
would predict higher PA; (ii) autonomous and controlled 
regulations would have positive and negative indirect 
links between body image and PA; and (iii) men would 
show more autonomous motivation, while women would 
show more controlled motivation. Body image is com-
posed in our study of two key elements. SPA refers to 
the evaluation of one’s physical attractiveness, while SPS 
denotes the evaluation regarding one’s physical capabili-
ties or fitness level. High scorers feel mostly positive and 
satisfied with their appearance and shape; low scorers 
have a general unhappiness with their physical appear-
ance and shape. Several alternative models were tested. 
The final ones were chosen for their best fit and theoreti-
cal coherence. While key theoretical aspects aligned, the 
final models differed by sex. Overall, the findings partially 
supported all three hypotheses.

Our first hypothesis, suggesting that more body imag-
esatisfaction would be associated with more PA par-
ticipation, was partially supported. More body image 
satisfaction, specifically in terms of satisfaction with 
physical shape, generally associated with increased PA. 
However, more body image satisfaction, specifically 
in terms of satisfaction with physical appearance, was 
associated with lower PA participation. The unexpected 
negative link between satisfaction with appearance and 

moderate-vigorous PA was slightly stronger in women. 
This aligns with epidemiological data: women are more 
driven by aesthetic concerns, while men focus more on 
muscle-oriented goals [116]. Additionally, previous stud-
ies on the topic have found similar findings, although 
these studies were based on data from female samples 
[73, 74]. Otherwise, our results differ from those by 
More and Phillips [75], who only reported a direct asso-
ciation between body image and cardiovascular activity 
for women. One explanation is that people satisfied with 
their appearance see less need to engage in moderate-
vigorous PA to alter or maintain it [117]. However, lit-
erature also suggests that appearance-based goals may 
sometimesbe associated with overvaluation of shape and 
weight. For example, Siegling and Delaney [118] noted 
this phenomenon particularly in non-clinical samples, 
where appearance-basedgoals are often associated with 
excessive body change behaviours (i.e., excessive PA par-
ticipation). On the other hand, an expected direct posi-
tive association of satisfaction with physical shape with 
moderate-vigorous PA was found. These associations may 
reflect that PA is often “triggered” by functional motives, 
like weight loss or maintaining fitness [50]. Furthermore, 
the results revealed that it was slightly more relevant in 
women than in men, which is in line with previous stud-
ies. Men often participate for enjoyment or social rea-
sons, while women more often aim to improve physical 
condition [119]. With regard to the direct association 

Table 3  Factorial invariance test
Variables χ2 (df) p-value CFI TLI RMSEA SRMR Contrast χ2 Diff Δ Decision

χ2 (df) p CFI RMSEA
Sex: 1 = Women (n = 471); 2 = Men (n = 482).
Model 1. Configural 2545.479 (1264) 0.000 0.938 0.931 0.046 (0.042–0.0477) 0.069 - - - - - -
Model 2. Metric 2571.506

(1293)
0.000 0.939 0.933 0.046

0.042–0.0477)
0.070 2 vs. 1 26 (29) 0.001 0.000 Accept

Model 3. Scalar 2593.781 (1322) 0.000 0.939 0.935 0.046
0.042–0.0477)

0.070 3 vs. 2 22 (29) 0.000 0.000 Accept

Note. CFI = Comparative Fit Index; Contrast χ² Diff = Chi-square difference test between nested models; Decision = Model comparison outcome; Δ = Change in fit 
index between models; df = Degrees of freedom; p / p-value = Probability value; RMSEA = Root Mean Square Error of Approximation; SRMR = Standardized Root Mean 
Square Residual; TLI = Tucker-Lewis Index; χ² = Chi-square statistic; χ² (df) = Chi-square value with corresponding degrees of freedom

Table 4  Summary of the overall fit indices for each CFA model
χ2 df χ2/df RMSEA CFI TLI SRMR

Model M1 1816.011 640 2.41 0.0062 0.888 0.877 0.085
Model M2 1816.018 641 2.41 0.062 0.888 0.877 0.085
Model M3 1816.018 641 2.41 0.062 0.888 0.878 0.085
Model M4 1805.979 640 2.41 0.061 0.889 0.878 0.085
Model M5 1624.074 638 2.33 0.053 0.906 0.896 0.075
Model W1 1521.070 640 2.18 0.054 0.914 0.906 0.079
Model W2 1524.021 641 2.18 0.054 0.914 0.905 0.080
Model W3 1524.010 641 2.18 0.054 0.914 0.905 0.080
Model W4 1396.654 639 2.18 0.050 0.926 0.919 0.080
Model W5* 1395.975 638 2.18 0.050 0.926 0.918 0.067
Note. CFI = Comparative Fit Index; df = Degrees of freedom; χ² = Chi-square statistic; χ²/df = Chi-square divided by degrees of freedom (normed chi-square); 
RMSEA = Root Mean Square Error of Approximation; SRMR = Standardized Root Mean Square Residual; TLI = Tucker-Lewis Index. M, men; W, women. *Final model
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Fig. 4 (See legend on next page.)
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between motivational regulations with moderate-vigor-
ous PA, except for introjected motivation among men, 
nonsignificant associations were found between con-
trolled forms of motivation (introjected and external) and 
moderate-vigorous PA. Similar results were also reported 
in previous studies on the topic [74, 75], which is rein-
forced by the systematic review carried out by Teix-
eira et al. [56] on self-determination theory within the 
domain of PA, which also found weak evidence regard-
ing this relationship. These results contrast with Brunet 
et al. [73], who found significant direct associations for 
controlled forms of motivation (introjected and exter-
nal). Furthermore, our results revealed that, compared to 
women, men tended to be slightly more associated with 
autonomous forms of motivation (intrinsic, integrated, 
and identified). As mentioned above, beauty standards, 
which are an external demand or a socially constructed 
contingency, can diminish autonomous motivation in 
women [56]. Except for the nonsignificant relationships 
for controlled regulations, our findings partially support 
the hypothesis on the associations of autonomous forms 
of motivations with sex assigned at-birth.

Our second and third hypotheses were partially sup-
ported. In terms of mediation, men tended to be more 
associated with autonomous forms of motivation com-
pared to women. The relationship between satisfaction 
with physical appearance and moderate-vigorous PA 
was clearly positively mediated by intrinsic motivation 
for men and by integrated motivation for women. These 
autonomous forms of motivational regulations may be 
important targets that can be used to develop interven-
tions to promote PA behaviour in dissatisfied individu-
als. It should be noted that these indirect associations 
cannot be directly compared to previous studies, as 
they either relied on body size discrepancies as a proxy 
for body image dissatisfaction or considered different 
PA subtypes, such as cardiovascular or strength-based 
activity [75]. However, the relationship between satisfac-
tion with physical shape and moderate-vigorous PA was 
clearly negatively mediated by intrinsic and integrated 
motivation for men and integrated and identified moti-
vation for women [56]. Promoting autonomous motiva-
tion can enhance enjoyment in PA. This may be related 
to lower reliance on functional motives, which are linked 
to poorer long-term PA maintenance [56]. This find-
ing also has preventive value. High PA participation is 
linked to poorer treatment outcomes in women with ED 

[120]. Amotivation showed a significant indirect effect 
for women. However, given it is a negative bivariate cor-
relation with moderate-to-vigorous PA and the high reli-
ability of the BREQ-3 amotivation subscale, it is unlikely 
that measurement error accounts for this finding. The 
most plausible explanation is a statistical suppression 
effect. Furthermore, other motivational regulations 
showed indirect associations for satisfaction with physi-
cal appearance and satisfaction with physical shape. 
Some effects were near non-significance or had wide 
confidence intervals, even after bootstrapping for robust-
ness (e.g., amotivation in women, amotivation in the total 
model, introjected in men, and integrated/identified in 
women). These should be interpreted cautiously.

Practical recommendations might be drawn from the 
results of the presentvstudy. Our findings revealed that 
in both sexes, satisfaction with physical appearance was 
associated with lower PA participation. Thus, appear-
ance-focused messaging in fitness-based interventions 
may be counterproductive. For example, Kerner et al. 
[121], in a review of body image programmes and inter-
ventions in physical education, found that fitness-based 
interventions primarily targeted the physical attractive-
ness domain of physical self-perceptions. These inter-
ventions were somewhat effective. However, promoting 
enjoyment (intrinsic) and personal relevance (integrated) 
could make them even more effective.

At a practical level, to foster these two types of moti-
vation, strategies that emphasise autonomy support, 
competence satisfaction, and relatedness satisfaction are 
associated with more favourable outcomes [122, 123]. 
Autonomy support—allowing individuals control over 
decisions—has the greatest positive impact on motiva-
tion. Competence satisfaction (feeling capable) and fos-
tering social connections also enhance relatedness, which 
sustains long-term change. Integrating these principles 
can be associated with to more sustainable and impactful 
sport programmes. Furthermore, our study revealed that 
intrinsic and integrated motivations played distinct and 
meaningful mediating roles in these relationships, par-
ticularly in promoting increased PA participation. Thus, 
in practical terms, for men, intervention-based studies 
might focus on fostering intrinsic motivation. Likewise, 
in women, promoting integrated motivation by aligning 
PA participation with their personal interests and values 
could be more effective.

(See figure on previous page.)
Fig. 4  Final theoretical model (model M5) with standardised regression coefficients (β) for the men subsample. Panel A: Satisfaction with Physical Ap-
pearance (SPA). Panel B: Satisfaction with Physical Shape (SPS). Note. MVPA: Moderate-to-vigorous Physical Activity. Solid lines are used to represent direct 
associations. p < 0.050; **p < 0.010. Some direct associations showed beta values greater than 1, which can occur in certain situations when the relation-
ships between variables are highly correlated. Additionally, some motivational regulations showed unexpected negative associations with moderate-to-
vigorous PA participation. This pattern may reflect a suppression effect, which occurs when predictors share substantial variance, such that controlling for 
one alters the apparent direction or strength of the association between the other and the outcome. Such effects are permissible and often occur in the 
context of high correlations between latent variables [112, 113]
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Future research could also explore targeting need-
supportive practices, as outlined by Ahmadi et al. [124], 
where educators and trainers suggested self-determina-
tion-based strategies, such as offering choices and ratio-
nales, to foster autonomous motivation (i.e., intrinsic, 
or integrated) to enhance PA participation. This view is 
supported by Gillison et al. [122], who, in their meta-
analysis of 74 studies examining techniques to promote 
autonomous motivation from a self-determination per-
spective, found that “providing rationales” and “use of 
non-controlling language” were some of the most impor-
tant variables. This complementary approach could help 
balance external demands or socially constructed con-
tingencies with more autonomous forms of motivation, 
ultimately enhancing PA participation in educational 
settings, where body image dissatisfaction is relatively 
prevalent among students [125–127]. In this regard, 
illustrative examples of need-supportive, autonomy-
focused initiatives include the Body Project [128], a peer-
led intervention that promotes body acceptance and 
encourages physical activity for enjoyment rather than 
appearance-related motives, and FitSpirit [129], a Cana-
dian programme that combines body acceptance work-
shops with non-competitive activities to foster autonomy, 
enjoyment, and social connection. Both show how the-
ory-based strategies can be applied to foster intrinsic and 
integrated motivation. A key strength of our study is the 
reliance on structural equation modelling, which offers 
several key advantages over multiple regression [130]. 
Structural equation modelling accounts for measure-
ment error, tests multiple relationships simultaneously, 
models both direct and indirect (mediated) associations, 
and integrates latent and observed variables [130]. Addi-
tionally, structural equation modelling allows for iterative 
model refinement through nested model re-specification, 
enabling a robust framework for theory-driven analysis 
[130]. Despite these strengths, SEM is underused in PA 
theory research (see reviews [10, 11] on the topic). Prior 
studies noted its advantages but could not apply it due to 
small samples (N = 102; Markland et al. [74]).

The present study could be affected by some limitations 
that must be acknowledged. First, the cross-sectional 
design restricts the ability to establish causal relation-
ships between the examined variables. Our findings are 
theoretically grounded, but longitudinal or experimental 
studies are needed to replicate them and rule out con-
founders [75, 131]. Second, we used the Spanish version 

of the MBSRQ [93]. The findings of the study suggest that 
the factorial structure of the instrument may not gener-
alise well to English-speaking populations, limiting the 
generalisability of the results. However, further research 
is needed to determine if the structure can be replicated 
and improved in other populations. Third, we did not 
include PA types (i.e., cardiovascular, or strength-based). 
As More and Phillips [75] noted, this is crucial since dif-
ferent PA behaviours are mediated by different moti-
vational regulations, and this relationship is markedly 
moderated by sex assigned at-birth. Fourth, we observed 
a negative statistical suppression effect in some asso-
ciations, likely caused by multicollinearity [132]. Specifi-
cally, the direct associations of autonomous motivations 
(intrinsic, integrated, and identified) with PA participa-
tion showed a sign flip, a common occurrence with the 
BREQ-3 due to high intercorrelations among subscales 
[115]. These negative paths in the model should not be 
interpreted as indicating that autonomous motivations 
decrease PA participation. Instead, they may reflect sta-
tistical suppression arising from overlapping variance 
among motivational regulations, rather than theoreti-
cal effects. Nevertheless, multicollinearity levels in our 
dataset were acceptable (correlations < 0.90; VIF < 10) 
[95, 109]. Finally, although different reviews have shown 
that the IPAQ questionnaire is well validated [133, 134], 
IPAQ overestimation of an individual’s activity is com-
mon because it is a self-reported measure [84]. A way 
to increase reliability is to combine self-report question-
naires with direct measures such as speedometers or 
accelerometers [85]. As in other studies, the large sample 
made this recommendation unfeasible [135].

Conclusion
The suggested model highlights the relationship between 
body image, particularly SPA and SPS, and PA participa-
tion. Motivational regulations, framed within the self-
determination theory, appear to play a mediating role 
in these relationships, with distinct patterns observed 
between men and women—men showing a stronger 
association with intrinsic motivation, and women with 
integrated motivation. Fitness programmes should move 
away from appearance-based goals. Instead, they should 
foster autonomous motivation (enjoyment and personal 
relevance) which is associated with higher PA engage-
ment, lower internalisation of beauty ideals, and better 
self-esteem. Additional research in varied populations, 

(See figure on previous page.)
Fig. 5  Final theoretical model (model W5) with standardised regression coefficients (β) for the women subsample. Panel A: Satisfaction with Physical Ap-
pearance (SPA). Panel B: Satisfaction with Physical Shape (SPS). Note. MVPA: Moderate-to-vigorous Physical Activity. Solid lines are used to represent direct 
associations. p < 0.050; **p < 0.010. Some direct associations showed beta values greater than 1, which can occur in certain situations when the relation-
ships between variables are highly correlated. Additionally, some motivational regulations showed unexpected negative associations with moderate-to-
vigorous PA participation. This pattern may reflect a suppression effect, which occurs when predictors share substantial variance, such that controlling for 
one alters the apparent direction or strength of the association between the other and the outcome. Such effects are permissible and often occur in the 
context of high correlations between latent variables [112, 113]
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including samples segmented by gender identity and 
sexual orientation, could provide stronger evidence. 
These insights may offer key targets for interventions 
that incorporate body image in the context of PA promo-
tion. By using a large, representative sample and exam-
ining six motivational regulations, our study contributes 
to a deeper understanding of the complex relationship 
between body image and PA. However, given the cross-
sectional design of the study, the findings cannot be 
interpreted as evidence of causality. Studies adopting a 
longitudinal design may offer a clearer understanding of 
the directionality of these associations.
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