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Abstract

Purpose The purpose of this study was to investigate the benefits of long-distance running through two prominent frame-
works: the self-determination theory (SDT) and the dualistic model of passion (DMP). Specifically, we investigated the
associations between the satisfaction of psychological needs (i.e., autonomy, competence, and relatedness), harmonious and
obsessive passion, functional and dysfunctional psychobiosocial (PBS) states, and life satisfaction in a sample of amateur
long-distance runners.

Methods Using a cross-sectional survey design, data on psychological needs satisfaction, passion, PBS states, and life
satisfaction were collected from 209 amateur long-distance runners participating in the Italian Run for Science (R4S) event
series (2017-2019).

Results Correlations and structural equation modeling results showed autonomy to be positively associated with functional
PBS states and life satisfaction, and obsessive passion to be negatively associated with dysfunctional PBS states. Functional
PBS states were found to mediate the relationship between autonomy and life satisfaction.

Conclusion We found partial support for our predictions based on the SDT and DMP. Findings suggest that autonomy, social
connections, adaptive forms of passion, and functional PBS states are important correlates of life satisfaction of amateur
long-distance runners.
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Introduction

Running has grown popular over the past decades [1],
likely due to its highly accessible and schedulable nature,
affordability, and adaptability (e.g., outdoor or indoor).
Although negative outcomes like exercise addiction [2]
and running-related injuries [3] should not be ignored,
running is generally linked to positive health benefits.
These include improved physical health and longevity
[4, 5], and improvement across physiological indicators,
including weight, waist circumference, blood pressure,
heart rate, heart rate variability [6]. Moreover, a recent
scoping review revealed that runners showed higher psy-
chological well-being and positive mood, and less stress
and anxiety compared with a sedentary control population
[2]. Altogether, running appears to be positively associated
with improved psychological, biological, and social health,
as well as well-being and life satisfaction [7, 8].

To unlock these benefits, understanding motivation for
running is essential. Several studies have devoted atten-
tion to understanding what drives people to run [9] and
connected types of motivations to well-being outcomes
[10, 11]. Long-distance runners’ motivations have received
attention from scholars [12, 13], but motives that drive
individuals to run long-distances deserve wider analyses
because they are not uniform, may differ widely accord-
ing to sociodemographic variables such as gender, age,
education level, place of residence, and body composi-
tion [14]. Building on this, we use the self-determination
theory (SDT)[15, 16] and the dualistic model of passion
(DMP)[17, 18] to further examine the relationship between
individual motivation, passion, emotion-related (psychobi-
osocial; PBS) states, and life satisfaction in amateur long-
distance runners. These two theoretical frameworks were
chosen because they align by considering passion in sport
as stemming from basic psychological needs [19].

Psychobiosocial states

There has been a growing interest in exploring the piv-
otal role of emotions in influencing well-being through
physical activities such as running [20]. A prominent theo-
retical framework to study emotions in sport and exercise
settings is the individual zones of optimal functioning
(IZOF) model [21], in which emotions are viewed as cen-
tral components of performance-related psychobiosocial
(PBS) states: “a variety of emotional and non-emotional
manifestations of subjective experiences (e.g., cognitive,
motivational, volitional, bodily, behavioral, communi-
cative) related to past, present, and future (anticipated)
performances” [22]. These states can be functional or
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dysfunctional for performance, physical activity, and life
satisfaction defined as “a global assessment of a person’s
quality of life according to his own chosen criteria” [23].
Functional PBS states (e.g., feeling focused, confident)
have been found to contrast burnout symptoms in the
context of sport [24]. Similarly, functional PBS states
are likely positively linked to life satisfaction, whereas
dysfunctional PBS states (e.g., feeling doubtful, over-
whelmed) are negatively linked.

Basic psychological needs

A prominent theoretical framework to understand motivation
in exercise and sport is the self-determination theory (SDT)
[15, 16]. SDT posits that clear and specifiable social-con-
textual factors support motivation by fulfilling three basic
psychological needs: competence, autonomy, and related-
ness [15].

The need for competence refers to “feeling effective in
one’s ongoing interactions with the social environment and
experiencing opportunities to exercise and express one’s
capacities” [15]. Competence refers to both the sense of
confidence and effectiveness in performing tasks and the
persistent effort to seek and meet challenges that optimally
match and enhance one’s capacities and skills [15]. The need
for autonomy refers to “being the perceived origin or source
of one’s own behavior” [23] and is generally experienced
when individuals perceive their behavior to be self-endorsed
[25]. In running, an example of autonomy is the degree to
which a runner autonomously decides on the content and
scheduling of their running.

Finally, the need for relatedness refers to feeling con-
nected with significant others, feeling cared for, or feel-
ing that one belongs in a given social milieu. The concept
reflects “the desire to have others to respond with sensitiv-
ity and care to one’s experience and who convey that one
is significant and loved” [25]. Among runners, this experi-
ence of relatedness can come about through various sources,
such as running with other people and feeling connected to
them. Taken together, the satisfaction of these three non-
hierarchical, innate, and universal psychological needs is
hypothesized to result in increased self-determined moti-
vation, which in turn is linked to higher self-efficacy and
healthier lifestyle attitudes [26].

Passion

Building on SDT and its posited needs satisfaction, for
some individuals the activity of running may resonate so
profoundly that their associated motivation becomes deeply
internalized. This can result in passion, described in the
dualistic model of passion (DMP)[17, 18] as a “strong
inclination toward a self-defining activity that one loves,
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finds important (or highly values), and in which one invests
time and energy” [18]. This internalization can occur in two
ways: autonomously, driven by free choice and personal
volition rather than internal or external pressure, resulting
in harmonious passion (HP). Generally, HP is linked to more
adaptive outcomes [27, 28]. Conversely, obsessive passion
(OP) occurs when the internalization process is controlled
rather than autonomous, characterized by an uncontrollable
urge to engage in the activity that becomes rigidly integrated
into one’s identity. This form of passion often derives from
intrapersonal and interpersonal pressures, including contin-
gencies such as the need for social acceptance. OP gener-
ally overwhelms other aspects of the person’s life and is
commonly linked to more maladaptive outcomes [3, 27].
HP is commonly adaptive in terms of outcomes (e.g., posi-
tive affect, flow, self-esteem), whereas OP is either unrelated
or negatively related to these [18, 29]. Together, the DMP
provides a worthwhile addition to the SDT in our goal of
explaining PBS states and life satisfaction among amateur
long-distance runners.

Relatedness

Harmonious
passion

Obsessive
passion

Aims and hypotheses

Promising as they are, the aforementioned theoretical
frameworks have been simultaneously employed to under-
stand athlete burnout in different sports [19] but not yet to
understand wellbeing outcomes among runners. Under-
standing these relationships may function as a precursor
for strategies aimed at enhancing runners’ life satisfaction.
Therefore, the aim of the current study was to investigate
how motivation (i.e., psychological needs satisfaction)
and passion in amateur long-distance runners are linked
to their PBS states and life satisfaction. Specifically, we
proposed the following hypotheses (see Fig. 1).

Hypothesis 1. Psychological needs satisfaction (i.e., auton-
omy, competence, and relatedness) shows a negative asso-
ciation with dysfunctional PBS states (H,,), and a positive
association with functional PBS states (H,,) and life satis-
faction (H,,).

Functional
PBS states

Life

satisfaction

Dysfunctional
PBS states

Fig. 1 Hypothesized mediation model of predictors of life satisfaction among long-distance runners
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Hypothesis 2. Harmonious passion (HP) shows a positive
association with functional PBS states (H,,) and life satis-
faction (H,,), and a negative association with dysfunctional
PBS states (H,,).

Hypothesis 3. Obsessive passion (OP) shows a negative
association with functional PBS states (H,) and life satis-
faction (H3,), and a positive association with dysfunctional
PBS states (H5,).

Hypothesis 4. PBS states mediate the relationships between
autonomy, relatedness, competence, harmonious passion,
and obsessive passion (i.e., the antecedent variables) and
life satisfaction (i.e., the outcome variable).

Methods
Study design

We adopted a cross-sectional survey design to assess our
measures of interest. We considered autonomy, relatedness,
harmonious passion, and obsessive passion as independent
variables; functional and dysfunctional PBS states as media-
tors; and life satisfaction as our outcome variable.

Procedure and eligibility criteria

Participants were gathered during yearly occurrences of the
Run for Science (R4S; www.r4s.it) event from 2017-2019,
a long-distance (i.e., 21 km) run designed specifically by the
University of Verona to collect scientific data on running.
To participate voluntarily in this study, participants had to
meet the following criteria: (1) be amateur long-distance
runners; (2) be aged 18 years or older; (3) be injury-free and
medically certified as fit to engage in a 21 km run; and (4)
engage regularly in amateur long-distance running. No other
specific selection criteria were applied. Given their partici-
pation in a half marathon at this event, participants were
—by definition— long-distance runners. After receiving a full
description of the protocol of the study and giving writ-
ten consent to voluntary participation, participants filled in
a~20-min written survey. Participants completed the survey,
administered by the first and last authors, after the running
event in a secluded location. All procedures were conducted
in accordance with the Declaration of Helsinki. The Insti-
tutional Ethics Committee of the University of Verona pro-
vided ethical approval with anonymity, confidentiality, and
participants’ option to leave the study at any point without
any explanations or consequences.
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Participants

A total of 235 amateur long-distance runners completed
the questionnaire in at least one edition of the R4S. To pre-
vent bias, participants with multiple participations were
excluded (n=26). Our final sample was N=209 (2017:
n=101; 2018: n=34; 2019: n="74). In total, 39 (18.7%)
female runners and 139 (66.5%) male runners participated
(14.8% had missing data on gender). No specific criteria
were imposed for the participants' socioeconomic status,
education level, or ethnicity. Most runners were middle-aged
(Mo =46.21, SD=12.30 years), with the youngest being 21
and the oldest being an exceptional 93 years old. On aver-
age, runners had been training half or whole marathons for
5.73 years (SD =8.28), stating they managed an average of
2.97 (§D=1.29) running training sessions per week. BMI
was available for 81 participants (Mpy;=23.49, SD =2.54).
The descriptive characteristics of the participants are shown
in Table 1.

Measures

The first part of the survey assessed information including
the aforementioned age, gender, BMI (composed of volun-
tary on-location height and weight measurements), running
experience, and number of running trainings per week. The
second part of the survey included scales for our variables of
interested, administered in Italian and detailed below.

The basic psychological needs in exercise scale (BPNES)

The BPNES [30] is a self-report instrument to assess satis-
faction of innate needs for autonomy, competence, and relat-
edness in the domain of exercise [15]. The scale uses four
items per need and was adapted to the context of running.
First, the need for autonomy reflects the desire of individu-
als to be the origin or source of their own behavior [16] and
is experienced when individuals perceive their behavior as
self-endorsed [25]. For example: “The running program [
follow is highly compatible with my choices and interest”.
Second, the need for competence refers to one’s propensity
to interact effectively with one’s environment and to experi-
ence opportunities to exercise and express one’s competen-
cies and skills [25]. For example: “I feel I have been making
a huge progress in running with respect to the end result
I pursue”. Third, relatedness describes feeling connected,
cared for, and valued within a social setting. It captures the
desire for others to respond sensitively and affirm one’s
significance and worth [25]. For example: “I feel extremely
comfortable when with the other running participants”. All
items were answered on a 7-point Likert scale ranging from
1 (“strongly disagree”) to 7 (“strongly agree”), averaged for
each dimension via their respective items.


http://www.r4s.it
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The passion scale (PS)

The PS [31] is rooted in the dualistic model of passion
(DMP)[17, 27] and has 12 items equally distributed between
measuring harmonious passion (HP) and obsessive passion
(OP). HP refers to a strong desire to freely engage in the
activity and results from an autonomous internalization of
the passion into the person’s identity (e.g., “Running half
marathons is in harmony with the other activities in my
life””), while OP refers to an uncontrollable urge to partake
in the passion and results from a controlled internalization of
the passion into one’s identity (e.g., “I have almost an obses-
sive feeling for half marathons™). Both were measured on a
7-point Likert scale ranging from 1 (“strongly disagree”) to
7 (“strongly agree”) and averaged for each dimension.

The psychobiosocial states in sport scale (PBS-ST)

The PBS-ST Scale [32] consists of 15 items: eight for func-
tional PBS states and seven for dysfunctional PBS states.
The terms “functional” and “dysfunctional” refer to the
impact of PBS states on performance [22]. Grounded in
the individual zones of optimal functioning (IZOF) model
[21], the scale includes affective, cognitive, motivational,
volitional (psychological), bodily-somatic, motor-behavioral
(biological), operational, and communicative (social) modal-
ities. An example of functional PBS states is “Enthusiastic,
confident, carefree, joyful”, and an example of dysfunctional
PBS states is “Distracted, overloaded, doubtful, confused”.
Participants were asked to score how they felt about their
momentary running performance on each of these items on a
Likert scale ranging from 1 (“not at all”’) to 5 (“very much”).
We computed two scores by averaging the items related to
each dimension.

The satisfaction with life scale (SWLS)

The SWLS [33] consists of five items measuring overall life
satisfaction. Life satisfaction is defined as “a global assess-
ment of a person’s quality of life according to her/his chosen
criteria” [23]. Each of the items (e.g., “In most way my life
is close to my ideal”) was scored on a Likert scale ranging
from 1 (“strongly disagree”) to 7 (“strongly agree”). A single
score was computed by averaging the five items.

Data analysis

Descriptives, Pearson’s zero-order correlations, and reliabili-
ties were generated through SPSS version 26.0. Correlations
were interpreted according to recent guidelines on effect size
[34]. To test our proposed model, we performed structural
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equation modelling in Mplus 8.4, using multiple indices to
judge model fit [35]. For our sample size, we adhered to the
recommendation of at least 200 participants [36].

Results

An overview of the demographics and key variables is given
in Table 1, including means, standard deviation, Pearson
zero-order correlations, and reliability indicators (i.e., Aver-
age Variance Extracted). Per recent recommendations [34],
we focus on correlation size rather than significance. The
basic needs scales were positively related to one another,
showing moderate to moderately high correlations (r=0.50
to 0.79); passion scales showed a positive correlation of
moderate strength (r=0.47); and PBS states showed a low
negative correlation (r=—0.28). Basic needs correlations
with functional PBS states were all positive and of moderate
strength (r=0.38 to 0.55), and with dysfunctional PBS states
only competence showed at least a low correlation strength
(r=-0.25). For passion and PBS states, the only correla-
tion being at least ‘low’ in strength was between obsessive
passion and dysfunctional PBS states (r=0.21). Life satis-
faction had a moderate positive correlation with functional
PBS states (r=0.43) and no significant correlation with
dysfunctional PBS states (r=—0.04). Life satisfaction also
saw low positive correlations with all basic needs (r=0.33
to 0.39) and no correlations with passion scales (r=0.04
and 0.11). Similar to previous research [3], mean scores for
harmonic passion were significantly higher than for obses-
sive passion (p <0.001; Cohen’s D=1.09), and mean scores
of functional PBS states were higher than for dysfunctional
states (p <0.001; Cohen’s D=1.05).

Prior to conducting SEM analyses, we tested assump-
tions and missing data patterns. Some indications of non-
normality were detected (i.e., relatedness and dysfunctional
PBS states), so we used the robust Huber-White MLR esti-
mator [37]. Due to missing data on PBS states, sample size
for SEM analyses was n=206. Other data was partially
missing (key variables: 1.2%; control variables: 19.1%) but
this occurred at completely at random (Little’s MCAR test:
XZ =1391.844, df=1429, p=0.754) so full information
maximum likelihood was employed.

We started SEM by establishing a measurement model.
First, we tested the model using a second-order factor
structure for basic needs, which revealed an inadequate
fit, x*(884)=1488.3, p<0.001; CFI=0.844; TL1=0.833;
RMSEA =0.058; SRMR =0.069. Additionally, the latent
variable covariance matrix was not positive definite. Upon
reverting to a first-order factor structure for basic needs, we
noted a significant improvement (AXZ( 10)=33.4, p<0.001)
towards model fit, X2(874) =1456.6, p<0.001; CFI=0.850;
TLI=0.837; RMSEA =0.057; SRMR =0.066. However,
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issues in latent variable covariance matrix occurred because
of the factor “competence”, likely because of redundancy
and high multicollinearity. After review, “competence” was
therefore omitted from the model, resulting in a significant
improvement (AX2(155) =360.90, p<0.001) and model
fits nearing acceptability, X2(719) =1096.5, p<0.001;
CFI=0.884; TLI=0.875; RMSEA =0.050; SRMR =0.063.
Complex models, such as those with 40 observed variables,
along with larger sample sizes, may require less stringent
criteria [32]. We therefore decided to work with this model,
and after allowing six sensible within-factor residuals to
correlate, the final measurement model proved acceptable
[32]: X2(713) =963.0, p<0.001; CFI=0.924; TLI=0.916;
RMSEA =0.041; SRMR =0.061 and was used to calculate
the structural and indirect relations.

Standardized estimates of all structural relations and
explained variances are reported in Fig. 2. Results showed
a significant association between autonomy and functional
PBS states (=0.66, p <0.01) and dysfunctional PBS states
(B=-0.40, p=0.02), providing partial confirmation of H;,
and H,;, and no evidence for H,.. No evidence was found
H,, H;,, or H;,. However, we did note a significant rela-
tion between OP and dysfunctional PBS states (p=-0.45,
p <0.01), providing confirmation of Hs_.

Indirect relationships were estimated when two con-
secutive and significant associations were found. Findings
showed a significant standardized estimate, p=0.20, 95% CI
[0.05, 0.35], p=0.01, suggesting that autonomy influences
life satisfaction through functional PBS states, providing
partial confirmation of H,.

Fig.2 Estimates of predictors
of psychobiosocial states and
life satisfaction among long-
distance runners

Relatedness

Harmonious
passion

Obsessive
passion

Discussion

Understanding motivations for running can help runners stay
connected to their sport in a healthy fashion. In this study,
we asked to which extent life satisfaction and PBS states of
amateur long-distance runners could be explained through
the satisfaction of their basic psychological needs (i.e.,
autonomy, competence, and relatedness) and their harmoni-
ous and obsessive passion. Study findings provided support
for several hypotheses: autonomy was negatively associated
with dysfunctional PBS states (H,,) and positively associ-
ated with functional PBS states (H,;,) and positively asso-
ciated with life satisfaction through functional PBS states
(H,). Finally, obsessive passion showed a positive associa-
tion with dysfunctional PBS states (H,).

Theoretical implications

Our findings reinforce the idea that autonomy, intended as
the need to self-regulate one’s experiences and actions, is a
key driver of positive outcomes in activities, like running,
where specifically freedom of choice is paramount. As in
other recent studies [24], autonomy was positively associ-
ated with functional PBS states, suggesting that when ama-
teur runners perceive their participation as self-endorsed and
aligned with their personal values, they experience more
positive emotional, motivational, cognitive, bodily-somatic,
motor-behavioral, and social states related to running [16,
30]. The relationship between autonomy and life satisfaction

Positive PBS
states
(R2 = 39.2%)

Life
satisfaction
(R2 = 34.5%)

Negative
PBS states
(R2=18.4%)
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via functional PBS states underscores autonomy's influ-
ence on overall well-being through positive subjective
experiences.

We also found bivariate positive associations between
relatedness and both functional PBS states and life satis-
faction. These results are consistent with previous research
demonstrating that satisfaction of the relatedness need is
positively associated with pleasant emotions and psy-
chobiosocial experiences and negatively associated with
unpleasant emotions [38]. This suggests that relatedness
and functional PBS states may contribute to higher overall
life satisfaction.

With regard to passion, our findings did not support the
expected direct associations between harmonious passion or
obsessive passion and functional PBS states or life satisfac-
tion. While the DMP posits that harmonious passion gener-
ally fosters adaptive outcomes and obsessive passion leads
to maladaptive ones, our results suggest that in the context
of amateur long-distance running, passion may not directly
translate into momentary PBS experiences or global evalua-
tions of life quality. One possible explanation for this diver-
gence is the differing nature of the constructs: whereas pas-
sion reflects a stable, identity-integrated orientation toward
running, PBS states capture situational, performance-related
experiences that may be more immediately affected by con-
textual and self-regulatory factors. Consequently, the influ-
ence of passion on well-being may be indirect or conditional,
acting through more proximal mediators, such as the basic
psychological need for autonomy.

Furthermore, the positive correlation observed between
harmonious passion and obsessive passion suggests that
many runners experience both forms of passion simultane-
ously. This coexistence may blur the distinct effects pre-
dicted by the DMP, particularly in a sample of dedicated
amateur runners for whom the sport is both a valued pas-
sion and a demanding commitment. Indeed, recent evidence
indicates that the adaptive consequences of harmonious pas-
sion are most evident when obsessive passion is low [39],
highlighting the importance of the interplay between the two
forms of passion rather than their isolated effects. In the
self-organized context of amateur running, harmonious pas-
sion may coexist with varying degrees of constraint, fatigue,
or performance demands, potentially attenuating its direct
association with situational states.

We did observe a positive association between obses-
sive passion and dysfunctional PBS states. This reaffirms
the generally maladaptive nature of obsessive passion [27].
However, it is worth noting that mean scores of harmonic
passion and functional PBS states were higher than their
respective counterparts (i.e., obsessive passion and dysfunc-
tional PBS states). These results suggest that participants’
experiences were mainly characterized by adaptive behav-
iors and that they were more likely to engage in physical
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activities driven by intrinsic enjoyment and balance, rather
than being controlled by obsessive or rigid passions. This
aligns with prior research in leisure physical activity and
sport [32] contexts, reinforcing the idea that functional expe-
riences and adaptive attitudes tend to prevail among amateur
long-distance runners.

Practical implications

Given the key role of autonomy, amateur long-distance
runners and running coaches alike are advised to prioritize
strategies that support autonomy. For example, allowing
runners to set their own goals and choose their own train-
ing schedules can foster a feeling of ownership and intrinsic
motivation. This is also relevant for solo runners who may
rely on only online schedules or apps for guidance. Fos-
tering autonomy may lead to improved intrinsic motivation
and mental health outcomes [37, 40]. Furthermore, given
the relationship between OP and dysfunctional PBS states,
runners should opt for a balanced approach toward their
running. Excessive engagement may lead to overtraining or
other negative health outcomes [41]. Consequently, coaches
should promote a running attitude with a balanced amount
of autonomy, guiding runners to find meaningful engage-
ment in the physical activity or sport without sacrificing
other important aspects of their life. Lastly, practitioners
should prioritize creating a supportive training environment
to enhance functional PBS states linked to increased life
satisfaction. This can be achieved by emphasizing related-
ness and building social networks that connect runners to
their peers.

Limitations and future perspectives

The cross-sectional design of our study prevents conclu-
sions regarding temporal order and causality. Mediation
analyses on cross-sectional data are also subject to criticism
[42]. Moreover, common method bias has the potential to
adversely affect construct reliability and validity [43]. The
exclusion of competence indicated potential psychometric
problems, warranting further research. Similarly, some con-
structs (harmonious passion, autonomy, and positive PBS)
showed lower AVE. However, they exhibited strong reli-
ability and contributed to an overall adequate CFA fit. Given
their status as validated instruments, we deemed them suit-
able for inclusion in the final model. Finally, the sample con-
sisting of primarily middle-aged men from a specific R4S
event may limit the generalizability of our findings.

Future research should consider stratification by age, gen-
der, socioeconomic status, education level, ethnicity, and
BMILI. Future studies may also consider longitudinal designs
to understand how basic psychological needs, passion,
PBS, and life satisfaction outcomes occur over time. More



Sport Sciences for Health (2026) 22:86

Page90of 10 86

running-specific outcomes are also recommended, as life
satisfaction is multifactorial, and psychological constructs,
such “satisfaction with running”, might be more appropri-
ately predicted by running-specific variables. Further inte-
gration between SDT and DMP may also be worthwhile.

Conclusions

This study highlights the importance of motivation and emo-
tions in amateur long-distance running. Autonomy fosters
functional PBS states and life satisfaction, highlighting
the value of self-determined motivation. Conversely, OP is
linked to dysfunctional PBS states, underscoring its risks.
Collectively, autonomy and OP emerge as key correlates of
PBS states and life satisfaction in runners.
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