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Abstract: Physical activity is an essential part of a healthy lifestyle. Regular exercise and physical activity have
many benefits for the body and mind. This study examined the possible mediating effects of self-control and
forms of emotion regulation on life satisfaction. 186 adults participated in the online survey, answering
questions about regular participation in physical activity and completing questionnaires assessing self-control,
emotional regulation, and life satisfaction. The Satisfaction with Life Scale and the Brief Self-Control Scale were
used to assess life satisfaction and dispositional self-control. The Emotion Regulation Questionnaire was used
to measure two different forms of emotion regulation, including cognitive reappraisal and expressive
suppression. Based on self-reported average minutes spent exercising per week, subjects were classified into
four levels of physical activity according to World Health Organization guidelines. The mediation analysis
results showed that dispositional self-control and cognitive reappraisal fully mediated the relationship
between the level of physical activity and life satisfaction. This suggests that regular physical activity may
increase levels of self-control and cognitive reappraisal, which in turn leads to greater life satisfaction. These
findings highlight the importance of regular exercise in promoting well-being and increasing life satisfaction
through its beneficial effects on self-control and emotional regulation.

Keywords: physical activity; life satisfaction; self-control; emotion regulation; expressive
suppression; cognitive reappraisal

1. Introduction

Researchers have focused on satisfaction with life for many years, but despite numerous studies,
it remains a vague concept and a subject of ongoing investigation. Life satisfaction involves the
assessment of an individual's life quality based on their personal criteria. It plays a crucial role in
psychological and subjective well-being, being linked with a positive attitude toward life and the
absence of negative feelings [1,2]. The evaluation of personal life satisfaction can involve different
aspects, including health, relationships, and financial circumstances, and it can be measured
regarding the past, present, and future. Individuals merge assessments of various areas of their lives
and synthesize them to form an overall perception of life satisfaction. This broad sense of satisfaction
can be quantitatively measured using a single—scale self-report tool [3].

One of the factors that may be important in achieving a high level of life satisfaction is leisure-
time physical activity at an appropriate intensity. Current research shows that regular exercise
benefits both physical and mental health. Participation in sports training reduces stress and positively
impacts satisfaction with life [4,5]. Physical activity has important implications for well-being
regardless of age, and on days when people were more physically active than typical, they reported
greater life satisfaction [6]. During emerging adulthood (18-25 years), people's global assessments of
their well-being appear to deteriorate more than at any other time, but daily physical activity has a
positive impact on emerging adults' life satisfaction [7]. Additional research findings, also including
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longitudinal studies indicate that engaging in long-term and regular physical activity is linked to
higher subjective well-being and more effective coping with negative emotions [8-11].

The link between physical activity and life satisfaction seems to be well established, so it is now
worth focusing on finding factors that might further explain this relationship. Accordingly, the
authors looked for mediators between physical activity and life satisfaction by analyzing different
determinants. Deng et al. (2023) explored how physical activity influences life satisfaction through
self-efficacy and resilience. Using validated scales and statistical analyses, the study found that
physical activity positively impacts life satisfaction, both directly and indirectly. Self-efficacy and
resilience were identified as mediators in this relationship, with a significant effect of these factors
amplifying the impact of physical activity on life satisfaction [12]. Other results indicated that
physical activity positively impacts self-esteem and life satisfaction while reducing social-physique
anxiety. Social-physique anxiety was found to mediate the relationship between physical activity and
life satisfaction, while self-esteem mediated the link between social-physique anxiety and life
satisfaction. These findings highlight the dual pathways through which physical activity promotes
psychological well-being. By mitigating social-physique anxiety and fostering self-esteem, physical
activity directly and indirectly improves life satisfaction [13].

The researchers recommend that the causal relationship between sports participation and
psychosocial health should be further investigated and that the conceptual model of health through
sport should be tested [5]. Therefore, in this article, we will try to clarify the mechanism by which
physical activity may influence life satisfaction and look for psychological variables that may mediate
this relationship.

The increase in life satisfaction resulting from physical activity can be explained firstly by the
fact that regular participation in sports is associated with enhancing an individual's overall health
status, which has a considerable influence on their life satisfaction [14]. Individuals afflicted with
severe or chronic illnesses have significantly worse subjective well-being and lower satisfaction with
life [14-16]. In addition, people often train in sports clubs where they experience social integration,
which may enhance well-being by reducing feelings of loneliness and fulfilling the need to belong
[4,17-19].

One of the most important psychological variables related to life satisfaction is self-control
which can be defined as the ability to change one’s behaviors or reactions and suppress undesirable
impulses to adjust to a given situation effectively. Self-control plays a crucial role in motivational
conflicts where individuals need to resist a pleasurable temptation in order to satisfy a long—term
goal [20,21]. Individuals who control their reactions less frequently are considered to have lower
dispositional self-control [21,22]. Self—control positively contributes to well-being through dealing
with motivational conflicts and its level is a significant predictor of satisfaction with life [20].

In addition to self-control, emotion regulation is an important factor that contributes to life
satisfaction. Emotion regulation refers to the set of processes involved in monitoring, evaluating, and
modifying emotional reactions by initiating, suppressing, or modulating them [23,24]. The emotion
regulation model developed by James Gross is one of the most widely accepted approaches to
understanding how people regulate their emotions. The author suggests that emotions develop over
time and can be influenced at different stages. Within this model, Gross focuses on two common
forms of emotion regulation. The first strategy is cognitive modification, or reinterpreting a situation
to change its emotional meaning, which also plays a key role. For example, a stressful situation such
as giving a public speech can be seen not as a potential failure but as an opportunity to demonstrate
one's abilities. A second strategy is response modulation, which involves controlling the expression
of emotions and the body's physiological responses. This may involve, for example, inhibiting anger
or hiding sadness [25]. Different emotion regulation strategies have different consequences for well-
being, interpersonal relationships, and mental health. Strategies such as reappraisal (cognitive
change) tend to be more adaptive than strategies such as expressive suppression (response
modulation) [26-28].

Studies show that engaging in physical activity can have positive effects not only in terms of
well-being but also in terms of self-regulation [29]. The level of self-control is positively associated
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with physical activity. People exercise more on days when their self-control is high than on days
when their self-control is low [30]. In addition, people with low self-control can benefit from physical
activity. Research indicates that regular physical activity could improve self-control. Three months
of martial arts training can directly improve self-control in elementary school students [31], and five
weeks of aerobic exercise may be a potentially effective intervention for enhancing self-control in
college students [32]. Other studies indicate that light to moderate exercise may be beneficial for
executive control functions, that may be linked with higher dispositional self-control [33,34]. Regular
physical activity can be beneficial for emotional regulation, by promoting its adaptive forms [35].
Making progress in training requires a high level of self-regulation and self-motivation [36-38].
Therefore, self-control and emotional regulation may play an important role in the relationship
between physical activity and life satisfaction.

The main objective of this study was to examine the possible intermediate impact of self-control
and two common forms of emotion regulation: cognitive reappraisal and expressive suppression on
the relationship between involvement in regular physical activity and satisfaction with life. For this
purpose, we examined individuals classified into three groups based on their average training time,
as well as a control group of individuals who did not regularly participate in any training. We then
aimed to determine whether self-control and emotion regulation mediate the effect of involvement
in physical activity on life satisfaction.

2. Materials and Methods

2.1. Participants

The research was conducted on a group of 186 adults (91% women) who completed the survey.
The mean age of respondents was 20.7 (SD =2.92). 56 subjects (mean age 20.5, with standard deviation
2.40) attended regular training (32% under coach supervision) for at least 1 year (mean 6.21). The
control group consisted of 130 people (mean age 20.8, with a standard deviation of 3.12) who did not
engage in regular physical activity.

2.2. Data Collection

The data was collected via online social networking mainly among university students, using an
online survey platform: Lime Survey. Participants completed the survey anonymously, providing
background information about age and gender. No personal information was collected to identify
respondents. The first page of the web-based survey form informed participants that their
participation in the study is voluntary and confidential and that they may withdraw from the study
at any time. Before the survey, participants confirmed having read the study information and
participation rules and agreed to participate voluntarily. Considering research ethics, ethical
approval was provided by the University of the National Education Commission, Krakow.

2.3. Measurements

First, we asked questions related to the background information including participants’ age,
gender, place of living, and participation in regular physical activities for at least 1 year. Then
respondents answered self-report questionnaires concerning the variables studied.

2.3.1. The Level of Involvement in Physical Activity

Physical activity level (PA level) was assessed by the number of minutes spent training per week.
The level of physical activity was determined on four grades concerning WHO guidelines on physical
activity and sedentary behavior [39]: 0 — non-active individuals (not engaging in regular physical
activity); 1 —less-active individuals (engaging in regular physical activity below WHO guidelines); 2
— active individuals (engaging in regular physical activity by WHO guidelines); 3 — more-active
individuals (engaging in regular physical activity beyond WHO guidelines).
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2.3.2. Satisfaction With Life Scale

To measure the cognitive—-judgmental aspect of subjective well-being we used The Satisfaction
With Life Scale (SWLS) developed by Diener et al. (1985). and adapted into Polish by Jankowski [40].
This questionnaire contains five positively worded statements rated on a seven—point Likert-type
scale. The summed score ranges from 5 to 35, with higher values indicating greater satisfaction with
life. The Polish version of SWLS has good internal consistency (Cronbach alpha: 0.86) and temporal
stability. Test-retest reliability in 3-week intervals was 0.85-0.93; in 6-week intervals it was 0.87-0.88;
in the 9-week interval, it was 0.86 [40].

2.3.3. Brief Self-Control Scale

To measure dispositional self-control, we used the Brief Self-Control Scale (BSCS) developed by
Tangney et al. [21] and adapted into Polish by Pilarska and Baumeister [41]. This questionnaire
contains thirteen statements (nine negatively worded) rated on a five-point Likert-type scale. After
reverse coding of negatively worded statements and summed all answers, we obtain a total score
(high values reflect greater self-control). The Polish version of BSCS has good internal consistency
(Cronbach alpha: 0.84) and satisfactory temporal stability in a 2-week test-retest (Pearson correlation
for test-retest: 0.87).

2.3.4. Emotion Regulation Questionnaire

To assess aspects of emotion regulation, we used the Emotion Regulation Questionnaire (ERQ)
developed by Gross and John [26] and translated into Polish by Kobylinska using a back translation
procedure [42]. This questionnaire contains ten statements rated on a seven—point Likert-type scale
and assesses two aspects of emotion regulation: “Suppression” (four questionnaire items) and
“Reappraisal” (six questionnaire items). Higher scores indicate a stronger tendency to use expressive
suppression and cognitive reappraisal. The internal consistency of the ERQ scales, as assessed by
Cronbach’s a was 0.77 for Reappraisal and 0.74 for Suppression [43].

2.4. Statistical Analysis

First, descriptive statistics of the scores on the scales of the questionnaire tool were analyzed.
Means with 95% confidence intervals and medians were used as measures of central tendency.
Standard deviations and interquartile ranges were used to describe the dispersion of scores.
Skewness and kurtosis were used to examine the shape of the distribution of the scores and their
possible deviations from normality. Correlation analysis was then performed with a two-tailed
significance test and 95% confidence intervals between the scores on the scales of the questionnaire
tool and the amount of time spent in regular physical activity and life satisfaction. Pearson's or
Spearman's correlation coefficients were used, depending on the level of measurement of the
variables studied. A p—value of < 0.05 was used as the threshold for statistical significance.

Mediation analysis in the structural equation modeling approach was then used to test whether
self-control, suppression, and reappraisal mediated the impact of the amount of time spent in regular
physical activity on satisfaction with life. Therefore, in our analytical approach, the categorized
amount of time spent in regular physical activity was the explanatory variable, the SWLS scores were
the response variable, while the BSCS scores and the two ERQ subscales were the mediating
variables. As the level of measurement of the categorized amount of time spent in regular physical
activity was ordinal, the diagonally weighted least squares (DWLS) estimation method was chosen.
Standardized parameter estimates for indirect, direct, and total effects were calculated and then
tested for significance using bootstrapped 95% confidence intervals. The accelerated bias—corrected
percentile bootstrap method with 5000 resamples was used. Parameter estimates were considered
significant at the 0.05 threshold if the bootstrapped 95% confidence intervals around them did not
include zero. Mediation analyses were performed using SEMLj: jamovi SEM analysis module [44].
Jamovi [45] is free and open—source statistical software that is based on the R programming language


https://doi.org/10.20944/preprints202412.0242.v1

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 3 December 2024 d0i:10.20944/preprints202412.0242.v1

for statistical computing [46]. The path diagram was drawn using draw.io desktop, a free and open—
source graph drawing software.

3. Results

Descriptive statistics for the scores on the BSCS, ERQ, and SWLS are shown in Table 1. Skewness
and kurtosis values are all less than one, indicating that their distribution does not substantially
deviate from normality.

Table 1. Descriptive Statistics for the Scores on the Scales of the Questionnaire Tool.

95% CI
Mean Median SD  IQR Skewness Kurtosis
Lower Upper
Self-control 36.5 35.2 37.8 36 8.90 10.75 0.314 -0.127
ERQ Reappraisal 26.6 25.5 27.6 28 719  9.00 -0.164 -0.105
ERQ Suppression 14.3 13.5 15.2 15 5.80 9.00 0.032 -0.814
Satisfaction with life ~ 18.7 17.8 19.6 19 6.29 9.75 0.015 -0.352

Correlations between self-control, suppression, reappraisal, satisfaction with life, and amount
of time spent in regular physical activity are shown in Table 2. Scores on the suppression scale of the
ERQ were not significantly correlated with scores on the reappraisal scale of the ERQ and with scores
on the BSCS. The correlation coefficient between reappraisal and self-control is 0.25, indicating a
positive but modest relationship between these two variables. The correlation coefficients between
the SWLS scores with self-control and reappraisal are 0.43 and 0.41, indicating that life satisfaction is
positively and moderately related to these two variables. The correlation coefficient between
satisfaction with life and suppression is —0.27, indicating a modestly negative relationship. Time
spent in regular physical activity was positively correlated with self-control (0.34), reappraisal (0.15),
and life satisfaction (0.25), but was not significantly associated with suppression.

Table 2. Correlations between the scores on the scales of the questionnaire tool and the level of
involvement in physical activity.

Variables
Statistics Satisfaction
Self-control ~ Reappraisal ~Suppression
with life
Pearson's r .250
Reapprais p—value .001
al 95% CI Lower 110
95% CI Upper .380
Pearson's r -.022 -.140
Suppressio p—value .765 .057
n 95% CI Lower -.165 -278
95% CI Upper 122 .004
Pearson's r 427 412 —-.268
Satisfactio p—value <.001 <.001 <.001
nwithlife  95% CI Lower .301 .285 -396
95% CI Upper .537 .524 -129
The Level Spearman's rho .341 .148 .028 .248

of p—value <.001 .044 707 <.001
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6
Involveme  95% CI Lower 204 .003 -.116 105
ntin
Physical 95% CI Upper 465 287 171 .380
Activity

The mediation analysis results showed that self-control and cognitive reappraisal mediated the
relationship between the level of participation in regular physical activity and satisfaction with life.
Higher levels of participation in regular physical activity were associated with greater self-control
and reappraisal, which in turn led to greater satisfaction with life. The indirect effect of emotional
suppression was close to zero and not statistically significant. Level of participation in regular
physical activity had no direct relationship with life satisfaction. The detailed results of the mediation
analysis are presented in Table 3 and Figure 1.

Table 3. Raw and standardized estimates with bootstrapped 95% confidence intervals for indirect
effects and their components, direct and total effects in mediation analysis.

95% C.L B 95% C.I.
Effect type Effect Estimate SE B
Lower Upper Lower Upper
Indirect PA level = Self-control =
0.813 0234 0431 1365 0.127 0.059 0.195
SwL
PA level = Reappraisal =
0309 0.151 0.073 0.687 0.048 0.004 0.093
SwL
PA level = Suppression = -
-0.003  0.105 -0.230 0.195 -0.031 0.030
SwL 0.001
Component PA level = Self-control 3.632 0.640 2361 4.872 0402 0274 0.530
Self-control = SwL 0224 0051 0.128 0.329 0317 0.189 0444
PA level = Reappraisal 1.229 0473 0307 2193 0.168 0.042 0.294
Reappraisal = SwL 0252 0059 0.139 0.367 0.288 0.157 0418
PA level = Suppression 0.014 0419 -0.780 0.840 0.002 -0.137 0.142
Suppression = SwL -0.240 0.072 -0.379 -0.101 -0.351 -0.091
0.221
Direct PA level = SwL 0.528 0401 -0.253 1.322 0.083 -0.041 0.206
Total PA level = SwL 1646 0418 0.810 2440 0258 0.133 0.383

PA level — The Level of Involvement in Physical Activity; SwL — Satisfaction with Life.
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Self-control

Reappraisal

a1=.445[292, 597 b1 =387 [.240, .533]

a2 =.2191.069, .368] b2 =.372 242, 503]

b3 = -.262 [-.394, =.129]

Level of involvement a1 v b1 = 172072, 272] >
in physical activity a2 b2 = 081 [014, .149] >

———————————————————————————— 237 b3=.006[-037, 049]= = = = == == == === === -m - - m e m =)
---------------------------- Direct = 002[~170, 0.174]= = = = = = = = = = = = = = = = = = = = = = = = = = =)\

Satisfaction with life

Figure 1. Path diagram presenting mediation model with standardized estimates and bootstrapped
95% confidence intervals. Green color: positive effects, red color: negative effects; solid line: significant
effect, dashed line: insignificant effects.

4. Discussion

Current research is one of the first to explore the intermediate impact of self-control and distinct
aspects of emotion regulation on the relationship between involvement in regular physical activity
and satisfaction with life. We found that the level of involvement in physical activity, as expressed
by average weekly training time, is indirectly related to satisfaction with life through the indirect
pathways that lead through self-control and cognitive reappraisal. This means that regular training
is related to high self-control and high cognitive reappraisal, which consequently increases life
satisfaction. The obtained results are consistent with previous studies, which indicate that physical
activity increases psychological well-being [5,10,47]. Training intensity is also associated with well-
being, with more positive affect and negatively associated with depression [48-50]. Regular physical
activity may enhance self-control, and sports practitioners often use more flexible and effective
strategies of emotion regulation, adapting them to the demands of situations [35]. Previous findings
have also shown that cognitive regulatory strategies, such as reappraisal, can improve mood and
promote emotional well-being [27]. People who prefer reappraisal can cope more effectively with
negative emotions, and the use of expressive suppression is associated with reduced well-being
[26,51].

On the other hand, some analyses indicate that more physical activity does not lead to better
outcomes and the minutes spent on vigorous—intensity activity may reduce the level of subjective
well-being [52,53]. However, these studies only focused on the physical activity of the previous week
and did not consider the overall training time throughout life. Our study examined people who had
been engaged in regular training for at least a year. Regular participation in training leads to
increased endurance and strength of participants, which can level out the negative effects of high—
intensity training. Additionally, regular training may improve self-control [29,32], which is a
significant predictor of satisfaction with life [20]. Therefore, our results show that regular physical
activity improves practitioners’ life satisfaction regardless of the level of involvement in training.

In our previous study, we examined the mediating effects of self-control and emotion regulation
on the relationship between regular karate training and life satisfaction [54]. Eastern martial arts, as
a specific form of physical activity, can improve the discipline and self-control of the practitioners
[29,31,55]. This study shows that other regular physical activities may also increase life satisfaction
by improving self—control and using more adaptive emotion regulation strategies such as cognitive
reappraisal. In further studies it should be tested whether such a relationship also exists in people
who exercise for less than a year or who exercise irregularly.


https://doi.org/10.20944/preprints202412.0242.v1

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 3 December 2024 d0i:10.20944/preprints202412.0242.v1

5. Conclusions

The study findings reveal that self-control and emotion regulation play intermediate roles in the
relationship between involvement in regular physical activity and satisfaction with life. The level of
involvement in physical activity is positively related to satisfaction with life through the indirect
pathways that lead through self-control and cognitive reappraisal. The results indicate that regular
physical activity and time spent on training supports such forms of regulating one's own emotions
and actions, which consequently may lead to greater life satisfaction.
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