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e To promote sustainable mental health and well-being in community settings, public

health interventions and gym programs should move beyond tracking exercise quan-
tity and actively design environments that support autonomy, competence, and social
connectedness (motivational quality).

Creating exercise contexts that consistently satisfy basic psychological needs may
enhance long-term adherence and amplify the psychological benefits of physical
activity, offering a more effective pathway for improving well-being than focusing
solely on training volume or physiological outcomes.
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Abstract

This study examined the relative contribution of sociodemographic, psychological, behav-
ioral, and physiological factors to subjective well-being (SWB) among community gym
users and investigated the indirect association between basic psychological need satisfac-
tion and SWB through self-determined motivation. A cross-sectional study was conducted
with 348 adults (31.53 & 12.86 years) recruited from community gyms in Portugal. Partici-
pants completed validated measures of basic psychological need satisfaction, motivational
regulation, life satisfaction, and positive and negative affect. Moderate-to-vigorous physical
activity (MVPA) was assessed through self-reported weekly physical activity, and body
composition through bioelectrical impedance. Hierarchical multiple linear regression and
mediation analysis were performed. Missing data were addressed using multiple impu-
tation. Psychological variables produced the largest increase in explained SWB variance
(AR? = 0.173, p < 0.001). MVPA added only 0.2% (AR? = 0.002, p = 0.478), while body com-
position indicators added 1.0% (AR? = 0.010, p = 0.303). The final model explained 21.7% of
SWB variance. A significant indirect association through self-determined motivation was
observed (B = 0.228, 95% CI [0.139, 0.324]). Psychological variables provided greater ex-
planatory information about SWB than MVPA or body composition. The findings highlight
the relevance of psychological experiences in exercise settings, while the cross-sectional
design precludes causal interpretations.

Keywords: self-determination theory; subjective well-being; basic psychological needs;
self-determined motivation; physical exercise

1. Introduction

Subjective well-being (SWB) is a multidimensional indicator of positive psychological
functioning that reflects how individuals evaluate and experience their lives. It encom-
passes a cognitive component, commonly represented by life satisfaction, and an affective
component, reflected in the balance between positive and negative affect [1,2]. Beyond
the absence of psychological symptoms, higher levels of SWB have been associated with
better physical health, adaptive functioning, social relationships, and healthier lifestyles [2].
Consequently, understanding the factors associated with SWB is relevant to both health
psychology and public health, particularly in contexts aimed at promoting sustained en-
gagement in health-enhancing behaviours.

Regular physical activity is consistently associated with more favourable indicators
of psychological well-being. Physically active individuals generally report greater life
satisfaction and positive affect and lower levels of psychological distress than less active
individuals [3]. Accordingly, the promotion of moderate-to-vigorous physical activity
(MVPA) is a central component of international public health recommendations because of
its broad physical and psychological benefits, according to the World Health Organization
(WHO) [4]. However, the association between physical activity and well-being is not
necessarily explained by the amount of activity performed alone. Individuals engaging
in comparable volumes of exercise may experience substantially different psychological
outcomes, suggesting that the psychological quality of the exercise experience may be an
important explanatory factor [5,6].

Self-Determination Theory (SDT) provides an established framework for understand-
ing these psychological processes [7,8]. SDT proposes that optimal functioning depends on
the satisfaction of three basic psychological needs: autonomy, competence, and relatedness.
Autonomy refers to experiencing one’s behaviour as volitional and self-endorsed; com-
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petence concerns the perception of effectiveness and capability; and relatedness reflects a
sense of belonging and meaningful connection with others. When these needs are satisfied,
individuals are more likely to experience autonomous forms of motivation, which are
associated with greater engagement, persistence, and psychological well-being [8].

This distinction is particularly relevant in exercise settings. Motivation may differ not
only in strength but also in quality, ranging from externally controlled forms of regula-
tion to more autonomous forms, including identified, integrated, and intrinsic motivation.
Individuals who exercise for personally valued or inherently satisfying reasons tend to
display more persistent engagement and more favourable psychological outcomes than
those whose behaviour is primarily driven by external pressures or internal coercion [5,8].
Moreover, interventions informed by SDT principles have been shown to improve psy-
chological need satisfaction, autonomous motivation, physical activity, and well-being,
reinforcing the relevance of motivational processes in exercise contexts [6].

Recent empirical evidence further supports the importance of motivational processes
in explaining the psychological benefits associated with physical activity. Studies have
shown that basic psychological need satisfaction and self-determined motivation are asso-
ciated with subjective well-being across different populations and exercise contexts. For
example, [9] reported that basic psychological need satisfaction and self-determined moti-
vation contributed to the relationship between leadership-related contextual factors and
subjective well-being among Special Olympics athletes. Similarly, recent evidence involv-
ing physically active adults has indicated that more self-determined forms of motivation
are associated with higher levels of well-being [10]. Evidence from adolescent populations
has also highlighted the relevance of positive attitudes toward physical education and
future physical activity intentions for subjective well-being [11]. Collectively, these find-
ings suggest that the psychological benefits associated with physical activity may depend
substantially on the motivational processes experienced during participation rather than
solely on the quantity of activity performed.

Nevertheless, an important question remains insufficiently addressed: when psycho-
logical, behavioural, and physiological indicators are considered simultaneously, which of
these domains makes the greatest contribution to explaining subjective well-being among
individuals who regularly engage in exercise? Most previous studies have examined
psychological determinants, physical activity behaviour, or physiological characteristics
separately, limiting direct comparisons of their relative explanatory contribution. Although
physical activity volume is routinely used as a central indicator in health promotion, and
body composition is frequently considered an important physiological correlate of health,
considerably less attention has been given to determining whether these objective indicators
retain substantial explanatory value for SWB after accounting for psychological variables.

This issue is particularly relevant among community-based gym users. Unlike com-
petitive athletes or clinical populations, community gym users typically engage in exercise
primarily for health, fitness, recreation, or personal well-being. They therefore represent
an important population for examining whether the psychological experience of exercise
contributes to well-being beyond the amount of physical activity performed or measurable
characteristics of body composition. Yet, this population remains comparatively under-
studied in integrated models that simultaneously consider psychological, behavioural, and
physiological factors.

A second unresolved issue concerns the mechanism linking basic psychological need
satisfaction with SWB. SDT proposes that satisfaction of autonomy, competence, and re-
latedness facilitates more autonomous forms of motivation, which in turn are expected to
promote adaptive functioning and well-being [7,8]. Although this theoretical sequence has
received considerable empirical support, fewer studies have examined this indirect asso-
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ciation specifically among non-competitive adults engaged in community-based exercise
while simultaneously considering the broader contribution of physical activity and body
composition. Testing this mechanism within such a population may therefore provide a
more integrated understanding of why individuals who engage in exercise may experience
different levels of psychological well-being.

The present study addresses these gaps by integrating sociodemographic, psycho-
logical, behavioural, and physiological variables within a single analytical framework.
Specifically, the study had two objectives: (1) to examine the relative contribution of basic
psychological need satisfaction, self-determined motivation, weekly moderate-to-vigorous
physical activity, and body composition indicators to subjective well-being among com-
munity gym users; and (2) to examine whether self-determined motivation statistically
accounts for part of the association between basic psychological need satisfaction and
subjective well-being.

Based on Self-Determination Theory and previous empirical evidence, we expected
that basic psychological need satisfaction and self-determined motivation would show
stronger independent associations with subjective well-being than weekly physical activity
volume and body composition indicators. We further expected a significant indirect asso-
ciation between basic psychological need satisfaction and subjective well-being through
self-determined motivation. Given the cross-sectional nature of the study, these expecta-
tions concern statistical associations and explanatory patterns rather than causal effects.

2. Materials and Methods
2.1. Study Design and Setting

This is an empirical, observational, cross-sectional study [12]. The study received
ethical approval from the Ethics Committee of the Polytechnic University of Castelo Branco
(Portugal), following the guidelines of the Declaration of Helsinki. All participants were
treated in accordance with the ethical standards of the American Psychological Association
regarding participant consent, confidentiality, and anonymity. Written informed consent
was obtained from all participants.

A selection of gyms and fitness centers in the municipality of Castelo Branco (Portugal)
was carried out using a convenience sampling approach [13]. To collect the data, we
contacted gym users directly to request their collaboration in the study, in January 2026. The
administration of the instruments took place from February to April 2026, in the presence
of the researchers, who briefly explained the objectives, structure, and the procedure for
completing the paper-based questionnaires. During the completion process, the researchers
were available to assist with any issues that might arise. The approximate completion time
was 15 min.

2.2. Sample

Table 1 presents the sociodemographic and sport-related characteristics of the sample,
composed of 348 community gym users. The sex distribution was balanced, with 174 male
participants (50.0%) and 174 female participants (50.0%). The mean age of the participants
was 31.53 years (SD = 12.86), ranging from 18 to 67 years.

Regarding educational qualifications, there was a predominance of participants with
secondary education (33.7%) and a bachelor’s degree (32.0%), followed by individuals with
basic education (11.0%), vocational education (9.3%), a master’s degree (8.1%), a short-cycle
degree (5.2%), and a doctoral degree (0.6%). Concerning professional status, the sample
consisted mainly of students (43.7%) and employed individuals (48.3%), with unemployed
(2.3%) and retired participants (2.9%) representing a small fraction.
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The sample size for the primary analyses was based on the full cohort of 348 par-
ticipants, with missing observations addressed through multiple imputation before the
hierarchical regression analysis.

Table 1. Sociodemographic and exercise-related characteristics of the sample (N = 348).

Variable n %
Sex data
Male 174 (50.0)
Female 174 (50.0)
Educational qualifications
Basic education (1st to 3rd cycle) 38 11.0
Vocational education 32 9.3
Secondary education 116 33.7
Short-cycle degree 18 52
Bachelor’s degree 110 32.0
Master’s degree 28 8.1
Doctoral degree 2 0.6
Professional status
Student 152 43.7
Employed 168 48.3
Unemployed 8 2.3
Retired 10 29
Other/No information 10 29
Weekly training frequency
<2 sessions 84 24.1
3 sessions 130 37.4
4 sessions 42 12.1
>5 sessions 92 26.4
Weekly training volume
Upto2h 100 29.2
3-5h 150 439
6-8h 68 19.9
>9h 24 7.0
Continuous variables M DP
Age (years) 31.53 12.86
Years of practice in the activity 4.37 5.84

Note. Values are presented as absolute frequency (n) and percentage (%) for categorical variables and
mean (M) and standard deviation (SD) for continuous variables.

2.3. Instruments

Initially, all participants completed a structured questionnaire developed for the
present study, designed to collect sociodemographic, occupational, and exercise-related
information. Data were collected regarding age, sex, educational qualifications, profes-
sional status, years of exercise practice, weekly training frequency (number of sessions),
weekly training volume (hours/week), and other information considered relevant for
characterizing the sample.

Additionally, indicators of body composition were assessed using a tetrapolar
bioimpedance scale, the Tanita MC-780 Multi Frequency Segmental Body Composition
Analyzer (Tanita Corporation, Tokyo, Japan), a device widely used in scientific research
and previously validated for estimating body composition in adults. Measurements ob-
tained included body mass (kg), percentage of body fat (%), percentage of lean mass (%),
percentage of total body water (%), and body mass index (BMI). For the multivariate analy-
ses, percentage of body fat, percentage of lean mass, and percentage of total body water
were entered as separate body composition indicators rather than being combined into a
composite index.
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2.3.1. Basic Psychological Needs Exercise Scale (BPNES)

Basic psychological need satisfaction was assessed using the Portuguese version
of the Basic Psychological Needs Exercise Scale (BPNES), originally developed by Vla-
chopoulos and Michailidou [14] and validated for the Portuguese population by [15]. The
instrument consists of 12 items distributed across three dimensions—autonomy, compe-
tence, and relatedness—with four items per dimension. Responses are recorded on a
five-point Likert scale ranging from 1 (“Strongly disagree”) to 5 (“Strongly agree”), with
higher scores indicating greater satisfaction of basic psychological needs in the context of
physical exercise.

2.3.2. Behavioral Regulation in Exercise Questionnaire (BREQ-3)

Motivation for physical exercise was assessed using the Portuguese version of the
Behavioral Regulation in Exercise Questionnaire (BREQ-3), validated by [16]. The ques-
tionnaire includes 24 items distributed across the different motivational regulation types
proposed by Self-Determination Theory (amotivation, external regulation, introjected reg-
ulation, identified regulation, integrated regulation, and intrinsic motivation). Items are
answered on a seven-point Likert scale ranging from 1 (“Strongly disagree”) to 7 (“Strongly
agree”). The subscales were later used to compute the Self-Determination Index (SDI).

2.3.3. Satisfaction with Life Scale (SWLS)

The cognitive component of subjective well-being was assessed using the Satisfaction
with Life Scale (SWLS) [1], employing the Portuguese version validated by Neto [17] and
later confirmed by Laranjeira [18]. The scale consists of five items rated on a seven-point
Likert scale ranging from 1 (“Strongly disagree”) to 7 (“Strongly agree”), with higher scores
indicating greater overall life satisfaction.

2.3.4. Positive and Negative Affect Schedule (PANAS)

The affective component of subjective well-being was assessed using the Portuguese
version of the Positive and Negative Affect Schedule (PANAS), originally developed
by Watson et al. [19] and validated for the Portuguese population by Galinha and Pais-
Ribeiro [20]. The scale comprises 20 items distributed across two independent dimensions:
Positive Affect and Negative Affect, each consisting of 10 items. Responses are recorded on
a five-point Likert scale ranging from 1 (“Very slightly or not at all”) to 5 (“Extremely”),
reflecting the intensity with which each affective state was experienced.

2.4. Statistical Procedures

Statistical analyses were conducted using IBM SPSS Statistics (version 30) and the
PROCESS macro for SPSS (version 4.2; Hayes [21]). The significance level was set at
p <0.05.

In the first phase, descriptive statistics (mean, standard deviation, frequencies, and
percentages) were calculated to characterize the sample and the variables under study.
Bivariate associations between variables were examined using Pearson correlations. Nor-
mality of the distributions was assessed through inspection of skewness and kurtosis
coefficients, following the criteria proposed by Curran et al. [22]. Multicollinearity was
evaluated using tolerance values and the Variance Inflation Factor (VIF), with tolerance
values above 0.20 and VIF values below 5 considered adequate [23]. Internal consistency of
the scales was assessed using Cronbach’s alpha coefficient, adopting 0.70 or higher as the
criterion for acceptability [24].

For the operationalization of psychological variables, a global index of basic psycholog-
ical need satisfaction (BPNS) was calculated using the mean of the autonomy, competence,
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and relatedness dimensions, in accordance with the assumptions of Self-Determination
Theory [7,8]. Additionally, a Self-Determination Index (SDI) was computed, reflecting the
relative position of the different motivational regulation types along the self-determination
continuum, using the following formula:

SDI = (3 x “Intrinsic Motivation” + 2 x “Integrated Regulation” + 1 x “Identified Regulation”) — (1 x “Introjected
Regulation” + 2 x “External Regulation” + 3 X “motivation”)

Weekly physical activity was operationalized through a composite measure of
moderate-to-vigorous physical activity (MVPA), calculated as the sum of weekly min-
utes of moderate activity and walking, plus twice the minutes of vigorous activity, in
accordance with World Health Organization [4] recommendations:

MVPA = (“Moderate Activity” + “Walking”) + (2 x “Vigorous Activity”)

Subjective well-being (SWB) was operationalized through a composite index obtained
by aggregating standardized scores of life satisfaction and affect balance, calculated as the
difference between positive and negative affect, such that higher values reflected higher
levels of subjective well-being.

Because the body composition indicators were conceptually and statistically distinct,
percentage of total body water, percentage of lean mass, and percentage of body fat were
retained as separate predictors in the multivariate analysis rather than being combined into
a sample-dependent composite index.

2.4.1. Missing Data and Multiple Imputation

The extent and pattern of missing data were examined before the multivariate anal-
yses. MVPA was available for 194 of the 348 participants (55.7%), while 154 participants
(44.3%) had missing MVPA data. Missingness was also observed for the body composition
indicators and subjective well-being. Comparisons between participants with and without
MVPA data indicated that missingness was associated with some available characteris-
tics, including basic psychological need satisfaction, self-determined motivation, and sex,
whereas age did not differ significantly between groups.

Given the substantial proportion of incomplete observations and the potential for
biased estimates under listwise deletion, multiple imputation was used to preserve the avail-
able information and reduce the loss of participants from the multivariate analysis. Fifty
imputed datasets were generated using the Fully Conditional Specification (FCS) method,
with linear regression models specified for scale variables, 10 iterations per imputation, and
no interaction terms [25]. The imputation model included agge, sex, professional status, basic
psychological need satisfaction, self-determination index, subjective well-being, MVPA,
percentage of total body water, percentage of lean mass, and percentage of body fat.

The subsequent regression analyses were performed across the 50 imputed datasets,
and parameter estimates and model tests were pooled according to the multiple-imputation
procedures implemented in IBM SPSS Statistics.

2.4.2. Hierarchical Regression

To examine the relative contribution of sociodemographic, psychological, behavioral,
and physiological variables in explaining subjective well-being, a hierarchical multiple
linear regression was performed using the Enter method within each block. Subjective
well-being was entered as the dependent variable. In the first block, sociodemographic
variables (age, sex, and professional status) were included. In the second block, psychologi-
cal variables (basic psychological need satisfaction and the self-determination index) were

https:/ /doi.org/10.3390/ijerph23091139


https://doi.org/10.3390/ijerph23091139

Int. J. Environ. Res. Public Health 2026, 23, 1139 8of17

added. In the third block, moderate-to-vigorous physical activity (MVPA) was included. In
the fourth block, the three body composition indicators—percentage of total body water,
percentage of lean mass, and percentage of body fat—were entered simultaneously as
separate predictors.

Regression coefficients (B), standard errors (SE), t values, coefficients of determination
(R?), increments in explained variance (AR?), and pooled tests of incremental model contri-
bution (D,) were reported. R? and AR? were calculated across the imputed datasets, and
the corresponding inferential statistics were pooled across the 50 imputations.

Regression assumptions were verified through inspection of linearity, independence of
residuals, homoscedasticity, normality of residuals, and absence of multicollinearity, with
no relevant violations observed.

This approach replaced the listwise-deletion procedure used in the original analysis,
which had reduced the regression sample from 348 to 168 participants.

2.4.3. Indirect Effect Analysis

A simple mediation analysis was conducted using PROCESS (Model 4; Hayes [21])
to examine the indirect association between basic psychological need satisfaction and
subjective well-being through self-determined motivation, controlling for age, sex, and
professional status. Basic psychological need satisfaction was defined as the predictor
variable (X), the self-determination index as the mediator (M), and subjective well-being as
the dependent variable (Y).

Indirect effects were estimated using 5000 bootstrap resamples and 95% confidence
intervals. An indirect effect was considered statistically significant when its bootstrap
confidence interval did not include zero [21,26]. Given the cross-sectional design, the
indirect effect was interpreted as an indirect statistical association rather than as evidence
of temporal or causal mediation.

3. Results

Table 2 presents the descriptive statistics and distributional characteristics of the
variables included in the analytical model. The sample consisted of 348 participants, with a
mean age of 31.53 years (SD = 12.86). Participants reported high levels of basic psychological
need satisfaction (M = 4.12; SD = 0.46) and self-determination (M = 21.06; SD = 9.66). Among
participants with valid physical activity data, the mean volume of moderate-to-vigorous
physical activity (MVPA) was 342.06 min/week (SD = 147.61). The body composition
indicators showed mean values of 58.01% for total body water (SD = 4.88), 45.47% for lean
mass (SD = 10.13), and 24.08% for body fat (SD = 8.07). Subjective well-being presented a
mean close to zero (M = 0.00; SD = 0.72), consistent with the standardized construction of
the index.

The distributional analysis showed skewness values ranging from —0.922 to 0.906
and kurtosis values ranging from —0.476 to 1.742. All variables fell within the commonly
accepted criteria for univariate normality (|skewness| < 2; lkurtosis | < 7), supporting the
use of parametric statistical procedures in the subsequent analyses. Overall, the variables
showed adequate distributional characteristics, although the number of valid observations
varied across variables because of missing data.

Table 3 presents the Pearson correlations among the variables included in the analytical
model. Basic psychological need satisfaction was moderately and positively correlated
with self-determination index (r = 0.489, p < 0.001), moderate-to-vigorous physical activity
(r=0.419, p < 0.001), and subjective well-being (r = 0.357, p < 0.001). Self-determination
index was also positively correlated with moderate-to-vigorous physical activity (r = 0.157,
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p = 0.029) and subjective well-being (r = 0.392, p < 0.001), while showing a small negative
correlation with body fat percentage (r = —0.227, p < 0.001).

Table 2. Descriptive statistics and distributional characteristics of the study variables.

Variable N Minimum Maximum M SD Skewness Kurtosis
Age (years) 348 18.00 67.00 31.53 12.86 0.906 —0.065
Basic psychological 348 3.00 5.00 412 046 0224 —0.283
need satisfaction

Self-determination index 348 —5.00 36.00 21.06 9.66 —0.496 —0.443
Moderate-to-vigorous physical 194 80.00 870.00 34206 147.61 0.858 0.634
activity (min/week)

Total body water (%) 296 40.00 71.00 58.01 4.88 —0.922 1.742
Lean mass (%) 284 21.00 69.50 4547 10.13 0.175 —0.476
Body fat (%) 310 6.50 47.00 24.08 8.07 0.318 —0.014
Subjective well-being 346 —1.98 1.58 0.00 0.72 —0.096 —0.465

Note. M = mean; SD = standard deviation. N represents the number of valid observations for each
variable. Skewness and kurtosis values were within the commonly accepted limits for univariate
normality (|skewness| <2; | kurtosis| < 7).

Table 3. Pearson correlations among the study variables.

Variable 1 2 3 4 5 6 7 8
1. Age -

2. Basic psychological need satisfaction —0.053 -

3. Self-determination index —0.033 0.489 ** -

4. Moderate-to-vigorous physical activity =~ —0.143 * 0.419 ** 0.157 * -

5. Total body water (%) —0.092 0.000 0.065 —0.082 -

6. Lean mass (%) —0.025 0.092 —0.008 —0.150 0.286 ** -

7. Body fat (%) 0.356 ** —0.104 —0.227 ** —0.043 —0.308 ** —0.269 ** -

8. Subjective well-being —0.122* 0.357 ** 0.392 ** 0.162 * —0.003 0.065 —0.107 -

Note. Values are presented as Pearson correlation coefficients * p < 0.05. ** p < 0.01.

Regarding physical activity and body composition, MVPA was not significantly corre-
lated with total body water, lean mass, or body fat percentage, but was positively associated
with subjective well-being (r = 0.162, p = 0.024). Total body water was positively correlated
with lean mass (r = 0.286, p < 0.001) and negatively correlated with body fat (r = —0.308,
p < 0.001). Lean mass was also negatively correlated with body fat (r = —0.269, p < 0.001).
None of the three body composition indicators was significantly correlated with subjective
well-being (total body water: r = —0.003, p = 0.963; lean mass: r = 0.065, p = 0.275; body fat:
r=—0.107, p = 0.060).

Age showed small negative associations with MVPA (r = —0.143, p = 0.047) and
subjective well-being (r = —0.122, p = 0.023), and a moderate positive association with body
fat percentage (r = 0.356, p < 0.001). No significant associations were observed between age
and basic psychological need satisfaction (r = —0.053, p = 0.327) or self-determination index
(r=—0.033, p = 0.540).

Overall, the correlation pattern indicated that psychological variables, particularly
basic psychological need satisfaction and self-determination, showed the most consistent
positive associations with subjective well-being and physical activity, whereas the body
composition indicators showed limited direct associations with subjective well-being.

Table 4 presents the results of the hierarchical multiple linear regression predicting
subjective well-being across the 50 multiply imputed datasets. The first block, comprising
sociodemographic variables (age, sex, and professional status), accounted for a mean
of 3.1% of the variance in subjective well-being (R? = 0.031), with a significant pooled
contribution of the block (D = 3.64, p = 0.012). Sex was significantly associated with
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subjective well-being (B = —0.231, SE = 0.107, t = —2.17, p = 0.030), whereas age and
professional status were not significant.

Table 4. Hierarchical multiple regression predicting subjective well-being after multiple imputation.

Predictor Block/Variable B SE t y R? AR? D,

Step 1: Sociodemographic variables 0.031 0.031 3.64 (3), p = 0.012
Age —0.001 0.008 —0.20 0.843
Sex —0.231 0.107 —2.17 0.030
Professional status —0.002 0.005 -0.33 0.739

Step 2: Psychological variables 0.204 0.173 37.03 (2), p <0.001
BPNS 0.275 0.106 2.59 0.010

SDI 0.023 0.004 5.39 < 0.001

Step 3: Physical activity 0.207 0.002 0.50 (1), p =0.478
MVPA <0.001 <0.001 0.32 0.749

Step 4: Body composition indicators 0.217 0.010 1.21 (3), p = 0.303
% HyO —0.010 0.008 -1.22 0.223
% MM —0.002 0.005 —0.33 0.739
% MG 0.007 0.006 1.19 0.234

Note. B = unstandardized coefficient; SE = standard error; BPNS = global basic psychological
need satisfaction; SDI = self-determination index; MVPA = moderate-to-vigorous physical activity;
H,O = total body water; MM = lean mass; MG = body fat. R? and AR? represent mean values across
the 50 multiply imputed datasets; D, represents the pooled test of the incremental contribution of
each predictor block.

The introduction of the psychological variables—basic psychological need satisfac-
tion and self-determination index—in the second block produced the largest increase in
explained variance (AR? = 0.173), resulting in a mean R? of 0.204. This increment was
statistically significant (D, = 37.03, p < 0.001). Both basic psychological need satisfaction
(B =0.275, SE = 0.106, t = 2.59, p = 0.010) and the self-determination index (B = 0.023,
SE =0.004, t =5.39, p < 0.001) were positively associated with subjective well-being.

In the third block, the inclusion of moderate-to-vigorous physical activity (MVPA)
produced only a minimal increase in explained variance (AR? = 0.002), which was not
statistically significant (D, = 0.50, p = 0.478). MVPA was also not significantly associated
with subjective well-being in the resulting model (B < 0.001, SE < 0.001, t = 0.32, p = 0.749).

Finally, the addition of the body composition indicators (% H,O, % MM, and % MG)
produced a further increase of 1.0% in explained variance (AR? = 0.010), which was not
statistically significant (D, = 1.21, p = 0.303). None of the individual body composition
indicators showed a significant association with subjective well-being: % H,O (B = —0.010,
SE =0.008, t = —1.22, p = 0.223), % MM (B = —0.002, SE = 0.005, t = —0.33, p = 0.739), and
% MG (B = 0.007, SE = 0.006, t = 1.19, p = 0.234). The final model accounted for a mean
of 21.7% of the variance in subjective well-being across the 50 multiply imputed datasets
(R? =0.217).

Table 5 presents the indirect effect analysis examining whether self-determined moti-
vation statistically accounted for part of the association between basic psychological need
satisfaction and subjective well-being, controlling for age, sex, and professional status. Basic
psychological need satisfaction was positively associated with self-determined motivation
(B =10.58, SE = 1.03, p < 0.001), and self-determined motivation was positively associ-
ated with subjective well-being when controlling for basic psychological need satisfaction
(B =0.022, SE = 0.004, p < 0.001). The total association between basic psychological need
satisfaction and subjective well-being was significant (B = 0.541, SE = 0.081, p < 0.001), while
the direct association remained significant after accounting for self-determined motivation
(B=0.313, SE = 0.089, p < 0.001).
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Table 5. Indirect effect of basic psychological need satisfaction on subjective well-being through
self-determined motivation.

Effect B SE t P 95% Bootstrap CI
Total effect 0.541 0.081 6.67 <0.001 [0.381, 0.700]
Direct effect 0.313 0.089 3.50 <0.001 [0.137, 0.489]
Indirect effect via SDI 0.228 0.047 — — [0.139, 0.324]

Note. The model controlled for age, sex, and professional status. The indirect effect was estimated
using bootstrap confidence intervals. The standardized indirect effect was 3 = 0.145 (95% bootstrap
CI [0.090, 0.206]). Given the cross-sectional design, the indirect effect should be interpreted as a
statistically significant indirect association rather than as evidence of a causal mediating mechanism.
SDI = self-determination index.

The indirect association through self-determined motivation was statistically signifi-
cant (B = 0.228, BootSE = 0.047, 95% bootstrap CI [0.139, 0.324]), as the confidence interval
did not include zero. The standardized indirect effect was = 0.145 (95% bootstrap CI
[0.090, 0.206]). Given the cross-sectional design, this finding should be interpreted as
evidence of a statistically significant indirect association rather than as evidence of a causal
mediating mechanism.

4. Discussion

The present study examined the relative contribution of sociodemographic, psycho-
logical, behavioral, and physiological variables to subjective well-being among community
gym users and further examined whether self-determined motivation was statistically as-
sociated with the relationship between basic psychological need satisfaction and subjective
well-being. The results provide two main findings. First, psychological variables made the
largest incremental contribution to subjective well-being within the hierarchical model: the
addition of basic psychological need satisfaction and self-determined motivation increased
the explained variance by 17.3%, whereas the subsequent addition of MVPA increased
explained variance by only 0.2% and the addition of body composition indicators by a
further 1.0%. Second, a statistically significant indirect association between basic psycho-
logical need satisfaction and subjective well-being through self-determined motivation was
observed, although the magnitude of the standardized indirect effect was relatively small
and the cross-sectional design does not permit causal or temporal conclusions.

The most prominent finding was the comparatively greater contribution of psychologi-
cal variables to subjective well-being. After accounting for age, sex, and professional status,
the addition of basic psychological need satisfaction and self-determined motivation in-
creased the explained variance from 3.1% to 20.4%. Both variables remained independently
and positively associated with subjective well-being. This pattern is consistent with the
central proposition of Self-Determination Theory that the satisfaction of autonomy, compe-
tence, and relatedness represents an important basis for optimal psychological functioning
and well-being [7,8].

The present findings also extend previous research in exercise settings by showing
that these psychological variables retained their explanatory contribution when considered
alongside an indicator of weekly physical activity volume and objective body composition
indicators. Previous SDT research has consistently demonstrated associations between
psychological need satisfaction, autonomous motivation, and exercise-related outcomes,
including persistence and engagement [5]. However, much of this literature has focused on
explaining exercise participation rather than directly comparing the contribution of motiva-
tional variables with objective characteristics of exercise behavior and body composition in
relation to subjective well-being.
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This finding should not be interpreted as indicating that physical activity is unim-
portant for well-being. Rather, it suggests that within this sample and this multivariable
model, the psychological experience associated with exercise provided greater incremental
explanatory information about subjective well-being than the volume of MVPA or the body
composition indicators considered here. This distinction is important because a substantial
body of evidence has established a positive association between physical activity and
subjective well-being. A meta-analytic review of healthy populations, for example, found a
small beneficial association between physical activity and subjective well-being (d = 0.36),
while systematic evidence has also supported improvements in well-being associated with
physical activity participation.

The present results therefore contribute to a more nuanced interpretation of the phys-
ical activity—well-being relationship. The quantity of activity may be relevant, but it
does not necessarily capture how individuals experience and regulate their participation.
Two individuals may accumulate comparable amounts of physical activity while deriving
different psychological benefits depending on whether their participation is experienced
as autonomous, competent, and socially connected. This interpretation is consistent with
SDT-based exercise research, which emphasizes motivational quality and the satisfaction of
psychological needs as relevant characteristics of exercise participation.

MVPA was positively correlated with subjective well-being at the bivariate level,
although the association was small (r = 0.162, p = 0.024). However, after the sociodemo-
graphic and psychological variables had been entered into the hierarchical model, MVPA
did not provide a significant incremental contribution to explained variance (AR? = 0.002,
p = 0.478). This distinction between bivariate association and independent contribution
is important.

The finding suggests that part of the simple association between physical activity
and subjective well-being may overlap with psychological characteristics of the exercise
experience. In other words, the positive association observed between MVPA and well-
being at the bivariate level did not remain an independent explanatory contribution once
psychological variables were considered simultaneously. This does not establish that
psychological variables statistically account for the causal effect of physical activity; rather,
it indicates that motivational and need-related variables were more informative than MVPA
volume for explaining individual differences in subjective well-being within the present
analytical model.

This result is compatible with evidence showing that the relationship between physical
activity and well-being is generally positive but heterogeneous [27], for example, reported
a small overall association and substantial heterogeneity across studies, emphasizing
the need to investigate the mechanisms underlying the relationship rather than focusing
exclusively on activity quantity.

From an applied perspective, this finding suggests that community exercise programs
should not evaluate their potential psychological benefits exclusively through attendance,
frequency, or accumulated minutes of activity. The volume of exercise remains an important
public health indicator, but it may not be sufficient to explain why some participants
experience greater psychological well-being than others. The motivational environment in
which exercise occurs may provide additional information that is not captured by activity
volume alone.

The inclusion of percentage of total body water, percentage of lean mass, and percent-
age of body fat in the final block produced only a 1.0% increase in explained variance, and
the block did not make a statistically significant incremental contribution to subjective well-
being (D, = 1.21, p = 0.303). None of the three indicators showed a significant independent
association with subjective well-being in the final model.
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This finding is relevant because body composition is frequently emphasized in exercise
and health settings as an objective indicator of physical status. However, the absence of an
independent contribution in the present model suggests that objective body composition
indicators should not automatically be assumed to translate into differences in subjective
well-being, particularly when psychological characteristics are simultaneously considered.

Importantly, this result should be interpreted narrowly. The present study does not
demonstrate that body composition is unrelated to psychological well-being in general, nor
does it establish that changes in body composition cannot influence well-being. Rather, it
indicates that the specific body composition indicators assessed in this sample did not ex-
plain additional variance in subjective well-being beyond the preceding sociodemographic,
psychological, and MVPA variables. This distinction avoids extending the findings beyond
what the design and analysis can support.

The result also reinforces the importance of distinguishing between physical outcomes
of exercise and psychological outcomes of exercise. Body composition may be highly
relevant to metabolic and physical health while providing comparatively limited informa-
tion about subjective well-being. Consequently, health-promoting exercise programs may
benefit from evaluating success through multidimensional outcomes rather than relying
predominantly on anthropometric or body-composition changes.

Both basic psychological need satisfaction and self-determined motivation were in-
dependently associated with subjective well-being in the final multivariable model. This
finding is theoretically consistent with SDT, according to which autonomy, competence,
and relatedness represent fundamental psychological nutrients for psychological growth
and well-being [7,8].

The association between basic psychological need satisfaction and self-determined
motivation was also substantial at the bivariate level (r = 0.489, p < 0.001), consistent with
the theoretical proposition that contexts satisfying basic psychological needs facilitate
more autonomous forms of motivation. Exercise-specific evidence has similarly shown
that satisfaction of autonomy, competence, and relatedness is associated with more self-
determined motivational regulations.

The importance of motivational quality is also supported by recent evidence in adults.
A study by [28], using a person-centered approach, found that adults characterized by more
autonomous exercise motivation reported more favorable well-being-related outcomes,
whereas profiles combining autonomous and controlled motivation were associated with
less favorable well-being indicators. This converges with the present finding that the quality
of motivation contributes information about subjective well-being beyond the amount of
physical activity performed.

Taken together, these results suggest that exercise environments may be psychologi-
cally consequential not simply because they enable individuals to be physically active, but
because they can provide opportunities to experience choice, competence, progress, social
connection, and personal meaning. This interpretation is directly compatible with SDT and
provides a plausible theoretical explanation for why psychological variables contributed
more strongly than MVPA volume in the present model.

The second main finding was a statistically significant indirect association between
basic psychological need satisfaction and subjective well-being through self-determined
motivation. The indirect effect was B = 0.228, with a 95% bootstrap confidence interval of
[0.139, 0.324], while the standardized indirect effect was § = 0.145. The confidence interval
did not include zero, supporting the statistical significance of the indirect association.

However, the magnitude of the standardized indirect effect was modest, and its
statistical significance should not be interpreted as evidence of substantial practical or
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clinical impact. This distinction is particularly important given the reviewer’s concern that
statistical significance should not be equated with practical relevance.

The finding is nevertheless theoretically consistent with SDT. The theory proposes that
satisfaction of basic psychological needs facilitates more autonomous forms of motivation,
which are in turn associated with adaptive functioning and well-being [7,8]. Exercise
research has provided substantial evidence for associations among need satisfaction, au-
tonomous motivation, and exercise-related outcomes, providing a theoretical basis for the
indirect pattern observed here.

At the same time, the present result must be interpreted cautiously. Because all vari-
ables were assessed cross-sectionally, the observed indirect effect cannot establish the
temporal ordering required to demonstrate mediation as a causal mechanism. Alternative
models—for example, in which subjective well-being contributes to more positive motiva-
tional experiences or in which unmeasured contextual factors influence both motivation
and well-being—cannot be excluded. Therefore, the present evidence is best understood as
being consistent with an indirect association predicted by SDT, rather than as demonstrat-
ing that need satisfaction causes changes in motivation that subsequently cause changes
in well-being.

This distinction is particularly important because longitudinal research can provide
stronger evidence regarding temporal ordering. Recent longitudinal work, for example, has
shown that basic psychological need satisfaction can prospectively predict subsequent well-
being, illustrating the value of designs capable of establishing temporal precedence. Future
research should therefore test the proposed pathway using longitudinal, experimental, or
cross-lagged designs.

An additional finding requiring consideration was the significant association between
sex and subjective well-being in the final model (B = —0.231, p = 0.030). This association was
not statistically significant in the initial sociodemographic block but became significant after
the psychological variables were introduced. This pattern indicates that the association
between sex and subjective well-being was sensitive to the inclusion of psychological
variables and should therefore be interpreted cautiously.

The emergence of this association in the final model does not by itself establish a
sex-based difference in well-being, nor does it identify the mechanism responsible for
the observed coefficient. It may reflect differences in the distribution or relationships
among psychological variables across sex groups, but the present design does not permit
this possibility to be tested directly. Future studies should therefore examine whether
motivational regulation and psychological need satisfaction operate differently across sex
groups using interaction or multigroup models specifically designed to test such differences.

The findings have implications for community-based exercise programming. Public
health interventions commonly emphasize measurable behavioral targets such as frequency,
duration, and intensity of physical activity. These indicators remain essential for population
health surveillance and exercise prescription. Nevertheless, the present findings suggest
that the psychological quality of participation deserves greater attention when the intended
outcome includes subjective well-being.

For gym professionals and exercise practitioners, this means creating environments
that support autonomy, competence, and relatedness. Autonomy may be supported by
offering meaningful choices and acknowledging participants’ perspectives; competence
may be strengthened through appropriately challenging tasks, constructive feedback, and
recognition of progress; and relatedness may be promoted through respectful interpersonal
relationships and a sense of social inclusion. SDT-based interventions have provided
evidence that changes in the social and motivational environment can influence need
satisfaction and motivation in physical activity contexts.
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Importantly, these implications should not be interpreted as suggesting that moti-
vational strategies should replace the promotion of sufficient physical activity. Rather,
the findings support a complementary approach in which achieving adequate physical
activity is combined with the creation of psychologically supportive exercise environments.
Such an approach may be particularly relevant in community settings where sustained
participation and psychological well-being are both important outcomes.

This study has several strengths. First, it integrated psychological, behavioral, physio-
logical, and sociodemographic variables within the same analytical framework, allowing
their relative explanatory contributions to be examined rather than considered in isolation.
Second, the study combined validated self-report measures with an objective assessment
of body composition. Third, the use of multiple imputation addressed the substantial
amount of missing information in MVPA and body composition variables and avoided the
substantial loss of participants associated with the original complete-case analysis. The
final multivariable analysis therefore retained information from the full cohort through
50 multiply imputed datasets rather than relying on the original listwise-deletion sample
of 168 participants.

Several limitations nevertheless need to be considered. First, the cross-sectional design
prevents conclusions about temporal ordering or causality, particularly regarding the indi-
rect association between basic psychological need satisfaction, self-determined motivation,
and subjective well-being. Second, the convenience sampling strategy and recruitment
from community gyms in a single Portuguese municipality limit the generalizability of the
findings to other populations and settings. Third, although body composition was assessed
objectively, bioimpedance-derived indicators are estimates rather than direct measures of
body compartments and may be influenced by measurement conditions. Fourth, MVPA
was based on self-reported information and may therefore be affected by recall or reporting
bias. Finally, although multiple imputation represents a more robust approach than listwise
deletion for handling incomplete observations, its validity depends on the adequacy of the
imputation model and the assumptions concerning the missing-data mechanism.

Future research should therefore combine longitudinal or experimental designs, ob-
jective measures of physical activity, and more diverse community samples. Such studies
should also investigate whether changes in psychological need satisfaction and motiva-
tional regulation precede changes in subjective well-being and whether these pathways
differ according to sex, age, exercise modality, or training context.

5. Conclusions

This study examined the relative contribution of psychological, behavioral, and physi-
ological factors to subjective well-being among community gym users. Basic psychological
need satisfaction and self-determined motivation showed the greatest explanatory con-
tribution to subjective well-being, whereas MVPA and body composition indicators did
not provide significant incremental contributions after the psychological variables were
considered. In addition, a statistically significant indirect association was observed between
basic psychological need satisfaction and subjective well-being through self-determined
motivation, although the cross-sectional design does not allow this association to be
interpreted causally.

Overall, the findings suggest that the psychological experience of exercise may be
more informative for understanding subjective well-being than the volume of physical
activity or body composition alone. These results support the relevance of creating exercise
environments that satisfy autonomy, competence, and relatedness and foster more self-
determined forms of motivation.
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