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Abstract

Background: Young adults, particularly university students, are at increased risk for psycho-
logical distress and burnout. Regular physical activity is widely recognized as a protective
factor for mental health. This study aimed to compare physically active and inactive college
students in terms of perceived stress, well-being, burnout, and resilience. Methods: A cross-
sectional online survey was conducted among Hungarian university students (N = 264; 24.6%
male; mean age = 24.21 years). Participants completed validated questionnaires assessing
physical activity habits, perceived stress, resilience, and academic burnout. Results: Results
showed that students engaging in regular physical activity reported significantly lower levels
of perceived stress (Cohen’s d = 0.288) and burnout (Cohen’s d = 0.277), and higher resilience
(Cohen’s d = 0.258) and well-being (Cohen’s d = 0.322) compared to their inactive peers.
Correlation analyses confirmed strong associations between lower stress, reduced burnout,
and greater resilience and well-being. Cluster analysis revealed two distinct psychological
profiles: one characterized by higher mental hazards (stress and burnout) and the other by
higher mental assets (resilience and well-being). Physical activity was strongly associated
with membership in the mentally resilient cluster. Conclusions: These findings underscore
the mental benefits of remaining physically active and highlight the importance of physical
activity within university settings as a key strategy to enhance resilience, reduce academic
burnout, and support the maintenance of mental health among young adults. However,
the cross-sectional design, reliance on self-report measures, and convenience sampling limit
causal interpretation and generalizability.

Keywords: physical activity; mental health; resilience; burnout; perceived stress; well-being;
university students; cross-sectional study; convenience sampling

1. Introduction
The positive effects of sports on health have long been recognized. Numerous scientific

studies have confirmed that regular physical activity plays a significant role both in main-
taining health and in preventing diseases [1]. Within the young adult population, university
students represent a group exposed to higher levels of stress, and student burnout is also
common among them [2]. Entering higher education comes with a number of challenges
that compound the developmental crises typical of young adulthood. Although student life
largely results from individual choice, it can lead to experiencing various accidental crises:
academic failures that undermine self-esteem, student burnout, or existential hazards [3]. It
is a fundamental responsibility of higher education institutions to actively support the de-
velopment and promotion of health-conscious lifestyles among their students by providing

Healthcare 2025, 13, 2901 https://doi.org/10.3390/healthcare13222901

https://doi.org/10.3390/healthcare13222901
https://doi.org/10.3390/healthcare13222901
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://www.mdpi.com/journal/healthcare
https://www.mdpi.com
https://orcid.org/0000-0002-3072-9615
https://doi.org/10.3390/healthcare13222901
https://www.mdpi.com/article/10.3390/healthcare13222901?type=check_update&version=2


Healthcare 2025, 13, 2901 2 of 13

a motivating and supportive environment. In Hungary, physical education is mandatory
and free of charge at several universities during four semesters [4]. As people age, the
frequency of regular physical activity and sports participation generally tends to decline,
making the university-age population the stage of life where significant improvements in
this area can still be achieved. A study found that a significant proportion of university
students in Hungary do engage in sports, even if not regularly; however, regular physical
activity is often hindered by lack of time, fatigue, the desire for comfort, absence of a suit-
able social environment, and financial constraints [5]. The irregular schedule of university
life, excessive workload, and lack of genuine community also contribute to students giving
up their sports activities at the beginning of their studies [6]. Potential confounding factors,
such as socioeconomic status, academic workload, and access to sports facilities, may also
influence students’ participation in physical activity and should be considered when inter-
preting the results [5]. Recent international evidence confirms that these barriers are not
unique to Hungary. Systematic reviews have consistently identified lack of time, academic
pressure, and low motivation as the most frequent obstacles to physical activity among
university students. Approximately half of students cite time constraints and study-related
workload as the main reasons for physical inactivity [7,8]. These findings highlight the
global relevance of this issue and underscore the importance of addressing both structural
and motivational barriers when promoting regular exercise in higher education.

Perceived stress is a very common experience among college and university students,
given the large amount of responsibilities and daily pressures they face [9]. Research has
demonstrated a strong negative relationship between physical activity and perceived stress,
with individuals who regularly exercise reporting markedly lower levels of stress [10]. In
particular, physical activity was found to reduce evening stress. On stressful days, higher
levels of physical activity were associated with increased positive affect and decreased
negative affect [11]. Von Haaren et al. [12] implemented an aerobic exercise intervention
with sedentary students and found that participants in the intervention group exhibited
reduced autonomic nervous system reactivity and lower emotional responses to stressors
compared to those in the control group. Flueckiger et al. [13] studied students over an
academic year and found that on days when individuals were more physically active,
stress had less impact on their mood. De Camargo et al. [14] investigated the effects of
home-based physical activity on stress levels. They found that a low weekly frequency of
physical activity significantly increased the likelihood of experiencing high levels of stress.
In men, engaging in physical activity 4–5 times per week was sufficient to reduce stress,
whereas in women, even higher frequencies of activity showed no significant association
with stress levels, reflecting a greater susceptibility to stress in the female population.

There is a close relationship between academic stress and burnout among students in
the higher education setting [3]. The concept of burnout was first introduced by Freuden-
berger [15], who described it as a psychological condition arising from prolonged work-
related stress, characterized by exhaustion, loss of motivation, and the predominance of
negative emotions. Later, Maslach and Jackson [16] refined this definition, identifying three
core dimensions of burnout: exhaustion, cynicism, and reduced efficacy. In this framework,
exhaustion refers to a persistent sense of fatigue and an inability to effectively perform
study- or work-related tasks; cynicism (or emotional detachment) reflects an indifferent
or negative attitude toward the meaning and value of one’s studies or professional activi-
ties; and reduced academic efficacy (inefficacy) involves feelings of incompetence and a
diminished sense of accomplishment [17]. In academic contexts, as outlined by Schaufeli
et al. these dimensions manifest specifically among students: exhaustion refers to students’
sense of being overwhelmed by study demands and constant academic pressure; cynicism
manifests as growing indifference or detachment toward one’s coursework and academic
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environment; and reduced academic efficacy appears as students feeling unable to meet
academic expectations, perceiving themselves as less capable and achieving less in their
studies [18]. Research indicates that there is a complex relationship between participation
in sports and academic burnout, and that engaging in moderate physical activity can help
reduce the occurrence of academic burnout by alleviating stress and enhancing students’
sense of self-efficacy [19]. A study found that higher levels of physical exercise were
significantly associated with lower academic burnout among college students. Physical
activity directly reduced burnout and also indirectly did so by enhancing self-efficacy and
resilience, highlighting exercise as an effective intervention target for preventing academic
burnout [20].

Physical activity is a potential focus of intervention for enhancing well-being [21].
According to the results of a meta-analysis by Buecker and colleagues, physical activity sig-
nificantly enhances subjective well-being, particularly playing a role in the development of
positive affect [22]. Incorporating light daily activities, such as walking, may help mitigate
the negative effects of stressful situations and improve mental well-being [11]. Examining
the relationship between physical activity and well-being, optimism may contribute to
better health behavior and thus improve physical and mental health [23]. Zhang and
Chen [24] investigated the relationship between happiness and physical activity and found
a positive association between the two factors. Based on the study by Roman et al. [25],
there is a bidirectional, mutually reinforcing “virtuous cycle” between mental well-being
and physical activity, in which higher well-being promotes greater physical activity, which
in turn further enhances mental well-being.

Another mental asset, resilience, refers to an individual’s dynamic adaptive capacity
that enables effective coping with stress, trauma, and other challenging life events across
various contexts. It is not an innate trait but rather a continuously developable adaptive
skill that can be strengthened through targeted interventions and life experiences [26,27].
Physical activity provides an appropriate environment for developing an individual’s
psychological resilience [28]. Numerous studies have found a positive correlation between
physical activity and psychological resilience [29,30]. According to Li et al. [31], physical
activity significantly increased students’ resilience, which in turn contributed to a reduction
in negative emotions.

The aim of this study has been to compare two groups of college students: those who
engage in physical activity regularly with their non-active peers. Specifically, we investigate
how these groups differ across key dimensions of mental health, including perceived stress,
well-being, burnout, and resilience. This study contributes to the existing literature by simul-
taneously examining multiple mental health indicators (perceived stress, burnout, resilience,
and well-being) in a Hungarian university population using a cluster-analytical approach.
Since there is a considerable decline in university students’ physical activity compared to
younger age groups, we have decided to test differences in mental health between those
who are still physically active and those who are not. We hypothesize that the regular physi-
cal activity status is associated with better mental health outcomes, characterized by lower
perceived stress and burnout, and higher levels of well-being and resilience.

2. Materials and Methods
2.1. Study Sample and Design

This study employed a cross-sectional, online survey design. A total of 264 uni-
versity students participated, of whom 24.6% were male, aged 18–35 years (mean age,
M = 24.21 years). Power calculations indicated that the sample size of 264 provides suffi-
cient statistical power to detect small to medium effects. Due to convenience sampling,
the total population is unknown. During the time period of data collection, altogether,
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264 voluntary participants filled in the online questionnaire. Computing the minimum
sample size to meet the desired statistical constraints, we applied the sample size calculator,
with a result that our sample size proved acceptable with a 95% CI and 6% margin of error.
Participants were recruited via Facebook groups and university-targeted social media plat-
forms using convenience sampling. Completion of the questionnaire took approximately
15–20 min. Participation was voluntary and anonymous, and no personally identifiable
data were collected. Ethical approval was obtained from the Doctoral School of Education,
University of Szeged (approval number: 25/2024). Data collection took place in a time
period between December 2024 and September 2025.

2.2. Questionnaires

The online questionnaire collected information on demographics, sport participation, and
key psychological constructs, including perceived stress, resilience, and academic burnout.

The first section of the questionnaire focused on participants’ physical activity habits.
Respondents were asked whether they engage in regular exercise, the duration of their
involvement, and the type of sport practiced. Additionally, the questionnaire assessed
the frequency and weekly duration of physical activity, average time spent per session,
whether they exercise multiple times per day, and whether they participate in the sport at a
competitive level.

Perceived stress was assessed using the 14-item Perceived Stress Scale (PSS) [32], adapted
to Hungarian by Stauder and Konkolÿ Thege [33], with responses on a 5-point Likert scale
(1 = never, 5 = very often). The scale measured participants’ subjective stress over the past
month, including feelings of unpredictability, lack of control, and overload. This measurement
demonstrated good internal consistency in the present sample (Cronbach’s α = 0.86).

Academic burnout was assessed with the School Burnout Inventory [34], Hungarian
modified version by Jagodics et al. [35], comprising three subscales for exhaustion, cynicism,
and feelings of inadequacy. Participants rated the 9 items on a 5-point Likert scale (1 = not at
all true for me, 5 = completely true for me), and internal consistency was good (Cronbach’s
α = 0.88).

The WHO Well-Being Index was used to measure general well-being [36], using
the Hungarian validated version [37]. The 5-item scale included statements about the
respondents’ feelings during the past two weeks. A 4-point Likert scale was available for
the responses, ranging from 0 (at no time) to 3 (all of the time). Higher scores indicated a
greater level of well-being. The reliability coefficient (Cronbach’s alpha) was α = 0.84 with
this sample.

Finally, resilience was measured using the 10-item Connor–Davidson Resilience Scale
(CD-RISC) [38], Hungarian adaptation by Járai et al. [39]. Items were rated on a 5-point
Likert scale (0 = not true at all, 5 = almost always true) and total scores ranged from 0 to 50,
with higher scores indicating greater resilience. The scale showed strong internal reliability
in the current sample (Cronbach’s α = 0.86).

2.3. Statistical Analysis

Data were analyzed using IBM® SPSS® Statistics 26.0. No missing data were present
in the dataset, so no specific handling was required. First, frequencies for sporting habits
were displayed. Then, descriptive statistics for the psychological scales were obtained,
while t-tests were calculated to detect differences in these scales by gender and sporting
status. Pearson correlations tested the bivariate relationship between the study scales.
Subsequently, k-means cluster analysis was performed based on the associations between
variables, and participant profiles were determined. Finally, we examined cluster member-
ship by group differences in sporting status.



Healthcare 2025, 13, 2901 5 of 13

3. Results
3.1. Demographic and Sporting Characteristics

The study included 264 university students (24.6% male) ranging in age from 18 to
35 years (M = 24.21). Among the participants, 64.02% reported engaging in regular or
occasional physical activity, whereas 35.98% were classified as inactive. The sample’s
sporting characteristics are summarized in Table 1.

Table 1. Sporting characteristics of the sample (N = 264).

Variables (N = 264) n %

Sex
Male 65 24.60

Female 199 75.42
Sporting status

Inactive 95 35.98
Active 169 64.02

Variables (N = 169) n %

Length of sporting time (years)
1 year or less 25 14.79

2–3 years 28 16.57
3–5 years 16 9.47
5–10 years 23 13.61
>10 years 77 45.56

Sporting on days/week
1 day 59 34.91
2 days 74 43.79
3 days 31 18.34

4 days or more 5 2.96
Sporting time per occasion

1–2 h 81 47.93
3–4 h 81 47.93

5 h or more 7 4.14
More than one occasion a day

No 117 69.23
Yes 52 30.77

Level of sporting
Hobby 148 87.57

Competitive 21 12.43
Type of sport

Endurance 121 71.60
Tactical 19 11.24
Combat 12 7.10
Artistic 17 10.06

3.2. Descriptive Statistics

Table 2 presents the descriptive statistics for the study scales (N = 264). The results
indicate that students reported a perceived stress score of M = 40.58 (SD = 8.53), reflecting
notable psychological strain related to daily challenges. The mean score for student burnout
was M = 23.07 (SD = 8.93), while the resilience score averaged M = 28.19 (SD = 6.74).
The mean level of well-being was M = 9.91 (SD = 3.39). Skewness and kurtosis values
for all variables were within the acceptable range (±1), indicating that the data were
approximately normally distributed and suitable for further statistical analyses. Therefore,
a separate normality test (e.g., Shapiro–Wilk) was not conducted.
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Table 2. Descriptive statistics for study variables (N = 264).

Variables Range Mean (SD) Skewness Kurtosis

Perceived stress 18–65 40.58 (8.53) −0.103 −0.058
Student burnout 9–45 23.07 (8.93) 0.424 −0.718

Resilience 0–40 28.19 (6.74) −0.734 0.552
Well-being 0–15 9.91 (3.39) −0.309 –0.610

3.3. Differences by Gender and Exercise Status

Based on the results of Table 3, women reported higher perceived stress levels com-
pared to men [t(264) = −2.079, p = 0.039], whereas there were no significant gender differ-
ences in student burnout, resilience, or well-being (p > 0.05). When examining sporting
status, students who engaged in regular physical activity exhibited lower perceived stress
[t(264) = 2.215, p = 0.028] and burnout [t(264) = 2.157, p = 0.032] scores, as well as higher
resilience [t(264) = −1.997, p = 0.047] and well-being [t(264) = −2.549, p = 0.011] levels
compared to their non-active peers. Table 3 presents the descriptive statistics of the studied
variables and the differences according to gender and sporting status.

Table 3. Descriptive statistics by gender and sporting status (N = 264).

Sex Sporting Status

Male
(n = 65)

Female
(n = 199)

No
(n = 95)

Yes
(n = 169)

Variables Mean (SD) Mean (SD)
t-Value

Significance
Cohen’s d

Mean (SD) Mean (SD)
t-Value

Significance
Cohen’s d

Perceived
stress 38.68 (8.42) 41.20 (8.50)

−2.079
p = 0.039

0.298
42.12 (7.98) 39.71 (8.73)

2.215
p = 0.028

0.288

Student
burnout 23.22 (8.72) 23.03 (9.02)

0.149
p = 0.882

0.021
24.64 (8.74) 22.19 (8.94)

2.157
p = 0.032

0.277

Resilience 27.14 (6.97) 28.54 (6.64)
−1.456

p = 0.147
0.206

27.09 (6.51) 28.81 (6.81)
−1.997

p = 0.047
0.258

Well-being 9.66 (3.59) 9.99 (3.33)
−0.688

p = 0.492
0.096

9.21 (3.63) 10.31 (3.19)
−2.549

p = 0.011
0.322

Note. Student’s t-test.

3.4. Differences by Other Sporting Characteristics

As shown in Table 4, students with longer sporting experience (≥10 years) reported
significantly lower levels of student burnout (t(167) = 2.21, p = 0.028, d = 0.30), higher
resilience (t(167) = –2.02, p = 0.044, d = 0.28), and well-being (t(167) = –2.08, p = 0.039,
d = 0.28), compared to those with less than 10 years of sporting experience. The difference
in perceived stress approached significance (t(167) = 1.82, p = 0.070, d = 0.24), suggesting
a possible trend toward lower stress among long-term exercisers. Regarding the level of
sporting activity, competitive athletes showed significantly lower burnout than hobby-level
participants (t(167) = 1.31, p = 0.032, d = 0.33), whereas no significant differences were found
for perceived stress, resilience, or well-being (p > 0.05). Finally, exercising more than once a
day did not result in significant differences across any of the psychological indicators (all
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p > 0.30). We also tested the role of weekly and occasional sporting time using ANOVA,
but none of these variables showed significant differences in the scales.

Table 4. Descriptive statistics by other sporting variables I. (N = 264).

Length of Sporting Time Level of Sporting More Than One Occasion a Day

<10 year
(n = 92)

≥10 years
(n = 77)

Hobby
(n = 148)

Competitive
(n = 21)

Yes
(n = 52)

No
(n = 117)

Variables Mean
(SD)

Mean
(SD)

t-Value
Significance
Cohen’s d

Mean
(SD)

Mean (SD)
t-Value

Significance
Cohen’s d

Mean
(SD)

Mean
(SD)

t-Value
Significance

Cohen’s d

Perceived
stress

41.19
(8.29)

39.09
(8.99)

1.822
p = 0.070

0.243

39.93
(8.79) 38.19 (8.36)

0.852
p = 0.396

0.203

40.73
(8.99)

39.26
(8.68)

1.013
p = 0.312

0.167

Student
burnout

23.84
(8.94)

21.19
(8.68)

2.208
p = 0.028

0.301

22.53
(9.11) 19.81 (7.35)

1.307
p = 0.032

0.329

22.94
(10.39)

21.85
(8.23)

0.729
p = 0.467

0.116

Resilience 27.66
(6.80)

29.49
(6.46)

−2.023
p = 0.044

0.276

28.80
(6.70) 28.86 (7.71)

−0.033
p = 0.973

0.008

28.81
(7.32)

28.81
(6.60)

−0.004
p = 0.997

0.000

Well-
being

9.64
(3.44)

10.58
(3.19)

−2.077
p = 0.039

0.283

10.31
(3.21) 10.29 (3.15)

0.034
p = 0.973

0.006

10.31
(3.36)

10.31
(3.13)

0.000
p = 1.000

0.000

Note. Student’s t-test.

3.5. Bivariate Association Between the Study Scales

Based on the zero-order correlations, sporting status showed a significant negative
relationship with perceived stress (r = −0.136, p < 0.05) and student burnout (r = −0.132,
p < 0.05), while it was positively associated with resilience (r = 0.122, p < 0.05) and well-being
(r = 0.156, p < 0.05). Perceived stress was strongly and positively related to student burnout
(r = 0.494, p < 0.001) and strongly but negatively related to resilience (r = −0.586, p < 0.001)
and well-being (r = −0.537, p < 0.001). Student burnout showed negative correlations with
resilience (r = −0.326, p < 0.001) and well-being (r = −0.435, p < 0.001), whereas resilience
was positively associated with well-being (r = 0.500, p < 0.001) (Table 5).

Table 5. Zero-order correlations for the study variables (N = 264).

Variable (Scores) 2 3 4 5

1. Sporting status −0.136 * −0.132 * 0.122 * 0.156 *
2. Perceived stress - 0.494 ** −0.586 ** −0.537 **
3. Student burnout - - −0.326 *** −0.435 **

4. Resilience - - - 0.500 **
5. Well-being - - - -

Notes. r = correlation coefficients: * p < 0.05, ** p < 0.001, *** p < 0.001.

In order to determine the participants’ profiles according to the mental assets and hazards,
K-means clustering analysis was conducted. A priori, the Elbow method and dendrogram
identified the point (k = 2) for the optimal number of clusters, based on the concept that adding
more clusters only minimally decreased the total cluster variance. The total mean silhouette
score was 0.50, indicating a moderate level of cluster cohesion and separation, suggesting only
fair distinctiveness between clusters, which should be interpreted with caution. The means,
standard deviations, z-scores, and F-values of the clusters are shown in Table 6, while cluster
profiles based on z-scores are depicted in Figure 1.
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Table 6. Means, SD, z-scores, and t-test for psychological benefits and hazards (N = 264).

Cluster 1
Mean (SD)

z-Score

Cluster 2
Mean (SD)

z-Score
t-Value Cohen’s d

Perceived stress 46.40 (6.19)
0.68

35.01 (6.52)
−0.65 14.524 * 1.792

Student burnout 29.75 (7.36)
0.75

16.69 (6.55)
−0.71 17.427 * 1.875

Resilience 24.62 (6.53)
−0.53

38.61 (5.00)
0.51 −9.833 * 2.406

Well-being 8.26 (3.37)
−0.49

11.50 (2.56)
0.47 −8.821 * 1.027

N (percentage) 129 (48.86%) 135 (51.14%)
Notes. * p < 0.001.

Figure 1. Cluster profiles based on z-scores.

Cluster 1 included 129 participants (48.86%) with higher levels of perceived stress
and student burnout (i.e., mental hazards) and lower levels of resilience and psychological
well-being (i.e., mental benefits). In contrast with these characteristics, Cluster 2 included
135 participants (51.14%) with higher levels of well-being and resilience, and lower levels
of burnout and perceived stress (the opposite direction). Thus, we can describe Cluster 1 as
characterized by higher mental hazards, including elevated perceived stress and student
burnout, alongside lower mental assets such as resilience and psychological well-being,
while Cluster 2 can be described as characterized by higher mental assets, with greater
resilience and well-being, and lower perceived stress and burnout. Based on t-values and
Cohen’s d values, the two clusters are well-separated along these variables (p < 0.001). The
effect size is above 0.80 in each case, which can be classified as large. Results with ANOVA
also justified a significant difference in each case (p < 0.001).
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Finally, there was no association between the cluster belongingness and sex (χ2[1,
n = 264] = 0.253, p = 0.616, Phi = 0.031). On the other hand, the relationship was significant
with the sporting status (χ2[1, n = 264] = 7.366, p = 0.007, Phi = 0.167) and the length of
sporting time (χ2[1, n = 264] = 5.459, p = 0.019, Phi = 0.144), Table 7.

Table 7. Relationship of cluster belongingness with sex, sporting status, and the length of sporting time.

Variables Cluster 1
n (%)

Cluster 2
n (%) Chi-Square Tests

Sex

Male 30 (46.2%) 35 (53.8%) χ2 = 0.253
p = 0.615

Phi = 0.031Female 99 (49.7%) 100 (50.3)

Sporting status

No 57 (60.0%) 38 (40.0%) χ2 = 7.366
p = 0.007

Phi = 0.167Yes 72 (42.6%) 97 (57.4%)

Length of sporting time

<10 years 100 (53.5%) 87 (46.5%) χ2 = 5.459
p = 0.019

Phi = 0.144≥10 years 29 (37.7%) 48 (62.3)

4. Discussion
The present study examined the associations between physical activity, mental assets

(resilience and well-being), and mental hazard (perceived stress and burnout) among
university students. Consistent with our hypotheses, students who engaged in regular
physical activity reported lower levels of perceived stress and burnout, as well as higher
levels of resilience and well-being, compared to their inactive peers. These findings align
with a substantial body of literature emphasizing the protective role of physical activity in
psychological functioning and stress management [10,12,22].

Our results reinforce previous observations that regular exercise is associated with
lower perceived stress by regulating physiological stress responses and enhancing positive
affect [11]. The negative correlation between physically active status and burnout found in
this study is also in line with earlier findings suggesting that exercise was associated with
lower academic exhaustion and disengagement by promoting self-efficacy and emotional
resilience [19,20]. Moreover, the positive association between resilience and well-being
underscores the notion that resilience serves as a mediating mechanism through which
physical activity supports mental health [29,31].

Gender differences in perceived stress were modest but significant, with female stu-
dents reporting higher stress levels than males. This is consistent with prior research
indicating that women may experience greater emotional reactivity to academic and social
stressors [14]. Potential explanations for higher stress levels among female students include
greater reliance on emotion-focused coping and the more frequent use of strategies such as
self-distraction, emotional support, instrumental support, and venting [40]. These findings
underscore the importance of considering gender-specific coping patterns when designing
interventions, such as stress management programs or physical activity initiatives tailored
to female students, to effectively support their mental well-being. However, no gender
differences were found in burnout, resilience, or well-being. We should also take into
account that recent Central European research has demonstrated significant long-term
consequences of COVID-19 on both mental and physical health in young adults. In their
sample of 18–30-year-olds, female participants reported notable post-COVID declines in
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concentration, memory, and physical fitness, with physical inactivity strongly associated
with these impairments. These findings highlight that promoting regular physical activity
may be particularly important for supporting cognitive performance and overall recovery
among female university students in the post-pandemic era [41].

The present findings highlight that both the duration and level of sporting involvement
are important factors in students’ mental health. Participants with a longer history of regular
sport engagement showed lower burnout and higher resilience and well-being compared
to those with shorter experience. This suggests that long-term participation in physical
activity may have cumulative psychological benefits, enhancing stress-coping capacity and
emotional stability over time. The tendency toward lower perceived stress among long-term
exercisers also supports the notion that continuous engagement in sport helps protect against
chronic stress and emotional exhaustion [12,31]. Students involved in competitive sports
displayed slightly lower levels of burnout than those participating only at a recreational
level. This pattern may reflect the added psychological resources associated with structured
training environments, clear goal setting, and the social support provided within competitive
sport contexts. Such findings are consistent with previous evidence that higher levels of
engagement in sport contribute to stronger self-efficacy and resilience, both of which are
crucial protective factors against stress and burnout [19,20]. In contrast, the frequency of
exercising per day did not appear to influence psychological outcomes, suggesting that the
quality, consistency, and personal meaning of physical activity might be more important
than short-term intensity [22,25]. Taken together, these results emphasize that long-term and
committed engagement in sport—regardless of competitive level—can serve as a sustainable
resource for maintaining mental well-being among university students.

The cluster analysis identified two distinct psychological profiles among participants:
one characterized by high mental hazards (elevated stress and burnout) and the other
by high mental assets (strong resilience and well-being). Although the cluster analysis
revealed two distinct profiles, the moderate silhouette score (0.50) indicates only fair
separation between clusters, limiting generalizability. The strong relationship between
cluster membership and physical activity status highlights the broader psychosocial benefits
of exercise and underscores the potential of sports participation as a tool for promoting
mental sustainability within university populations. These results support the conceptual
model of a “virtuous cycle” between physical activity and mental health [25], wherein
engagement in exercise enhances well-being, which in turn encourages further participation
in health-promoting behaviors.

From a practical perspective, these findings suggest that universities should invest
in programs and infrastructure that promote regular physical activity, such as accessible
sports facilities, flexible physical education requirements, and community-based wellness
initiatives. Encouraging even moderate levels of activity is associated with higher psy-
chological resilience and overall mental sustainability, as physical activity may enhance
students’ ability to cope with academic and social challenges, regulate stress responses,
and maintain positive affect. These effects may operate through multiple mechanisms:
physiologically by reducing cortisol levels, psychologically by increasing self-efficacy and
resilience, and socially by strengthening social support networks [42]. Furthermore, by re-
ducing symptoms of academic burnout—a major predictor of student dropout [3]—regular
physical activity may indirectly contribute to higher academic persistence and retention
rates within higher education institutions.

The strength of our paper is to draw attention to several indicators of mental health,
including both mental assets and mental hazards. Our findings may trigger further research
to explore associations of physical activity with other potential mental health indicators
and their mechanism. In addition, we used scales that have been previously validated on
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Hungarian populations. Despite these strengths, several limitations must be acknowledged.
As our study is a cross-sectional one, the findings demonstrate associations rather than
causal relationships. Moreover, because participants were recruited through an online
convenience sample, a potential self-selection bias cannot be ruled out, as students more
interested in health-related topics may have been more likely to participate. The cross-
sectional design precludes causal inference, and the use of self-reported measures may have
introduced response bias. Physical activity was assessed using a brief self-report question
rather than a validated questionnaire, which limits the precision and comparability of
the measure. We used the prevalence of being physically active or not, i.e., a simplified
measure of sporting status, and the relatively low sample size did not allow us to use more
sophisticated measurements, e.g., sports types. Furthermore, the binary categorization of
physical activity (active vs. inactive) oversimplifies this complex behavior, as it does not
capture variations in activity type, intensity, duration, or enjoyment. Additional limitations
include the low representation of male students in our sample (24.6%), which may affect the
generalizability of the findings across genders. Cultural specificity to Hungary should also
be considered, as both university policies and societal attitudes towards physical activity
may differ from other contexts, potentially limiting the broader applicability of the results.
These limitations may have influenced the interpretation of the findings.

5. Conclusions
In conclusion, the current study adds to the growing evidence that physical activity is a

critical factor in maintaining mental health and well-being among young adults. Promoting
regular exercise is associated with lower levels of psychological distress and academic
burnout, as well as higher resilience and well-being—key components of maintaining
favorable mental functioning. While offering a wide range of benefits from physical and
mental health to academic success and social integration, engagement in sports activity
tends to decline during the university years [5,6]. Universities should play a crucial role
in student engagement in sports by providing structured programs and promoting both
recreational and competitive opportunities [43]. Evidence from systematic reviews indicates
that complex, multi-strategy interventions in university settings (e.g., combining health-
promotion education, incentives, digital tools) are effective for increasing physical activity
among students [44].

Future research should employ longitudinal or experimental designs, including ran-
domized controlled trials, to clarify causal pathways and to examine potential mediators,
such as self-efficacy or social support. Additionally, qualitative investigations could pro-
vide deeper insights into the motivational and contextual factors influencing students’
engagement in physical activity. It would also be valuable to examine risk populations,
such as students seeking counseling or life-management support services, in order to as-
sess whether promoting regular physical activity within these groups leads to measurable
improvements in mental health outcomes over time through longitudinal research designs.
Finally, further studies should be expanded to include digital lifestyle, sedentary behavior,
or socioeconomic barriers (e.g., screen time, financial constraints, pandemic effects) that
may affect students’ capacity for physical activity, also focusing on sex-specific associations.
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