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Abstract

Objectives. The present study aimed to evaluate the effectiveness of various health-enhancing recreational physical
activity (PA) programs in the prevention of stress-related states in students during wartime.

Materials and methods. The study involved 125 university students, and used questionnaires comprising blocks of
questions designed to ascertain psychophysiological indicators (activity, mood, sleep, appetite, performance, and
well-being) with the 5-point Likert scale; stress level by Shcherbatykh; anxiety scores using the Spielberg-Hanin
Inventory; and the risk of PTSD using the Mississippi Scale. To analyze the impact of different types of PA on stress-
related states, logistic regression models were built. Additionally, GLZ models were used. The statistical significance
of the models was assessed using the Wald test.

Results. The analysis indicated that adventure tourism is a statistically significant predictor (p < 0.05) of stress
reduction, a decrease in heavy thoughts, and mood improvement. Mental fitness was found to be the most effective
means for restoring mental balance. The models for predicting an increase in stress tolerance revealed dependencies
on the type and amount of PA. This study contributes to the extant scientific knowledge base in the field of health-
enhancing recreational physical activity aimed at preventing stress-related states. The proposed approach to the

use of GLZ-models in the study of students’ stress tolerance opens up new opportunities for analyzing the complex
relationships between types of PA and psycho-emotional states.

Conclusions. The modelling results obtained allow for precise predictions regarding the effectiveness of different
types of PA in the prevention of stress-related states among university students. The developed models can be used
to generate individualized recommendations for physical activity, taking into account the unique needs, stress levels,
and psycho-emotional state of students.

Keywords: students, adventure tourism, mental fitness, team sports, prevention, stress-related state, modelling, effect.

Introduction of constant anxiety, fear for their lives and health, instability,

, . o and economic disruption caused by military operations

. .Todays Ukrainian un1ver.51ty studer.1t§ are exposed to (Byshevets et al, 2023; Rybalko et al, 2024). These factors
%ﬂltary stressors fgr 2 éong tlmeh(ﬁind.rlell eva et al, 2023{' lead to widespread stress-related states among students, such
ey experience a significant psychological stress asa result ;¢ greqq) anxiety, and the risk of developing post-traumatic

stress disorder (PTSD) (Petrachkov et al, 2023).

© BYSheVCtS, N., Andrieieva, O., Shynkaruk, O., Dutchak, M., Currentiy, there is a signiﬁcant body of research that
Blagii, O., Zakharina, I., Khlus, N., & Golovanova, N., 2025. supports the effectiveness of physicai activity (PA) in
preventing stress-related states among university students

@ ffc”élvs (Ai et al, 2021; Bramwell et al, 2023; Gerber et al, 2014).
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However, there is currently limited information on the
effectiveness of PA in preventing stress-related states in
university students during wartime (Byshevets et al, 2023;
Skaliy et al, 2024).

Researchers consider this category of students to be
highly susceptible to stress (Fuente et al, 2018; Byshevets et
al, 2023; Rybalko et al, 2024). Transitioning to independent
living, adjusting to a new team and the demands of
an educational institution, building relationships with
classmates and teachers, increased academic workload,
tests, exams, project work, and financial problems can all
cause increased stress. Therefore, researchers are interested
in determining which types of PA are most beneficial in
preventing stress-related states in university students.
Among the most effective types of PA, researchers mention
mental fitness (Ahmed et al, 2021; Andrieieva et al, 2024) and
physical exercise with music (Hanna, 1995), group exercise
(Reed, Ones, 2006; Hakman et al, 2020; Mulyk et al, 2024),
and adventure tourism (Kaplan, 1995; Holland et al, 2018;
Ewert, Yoshino, 2011; Andrieieva et al, 2022, 2024; Mulyk
et al, 2024). In addition, there is a growing body of research
that provides strong evidence of a positive relationship
between the effects of nature observation, outdoor walking,
and recovery from stress (Van den Berg, 2010; Byshevets,
Andrieieva, et al, 2024).

According to Holland et al (2018), recreational activities
help improve mood in 67 % of cases, reduce stress in 64 %,
increase self-esteem in 63 %, reduce depression in 62 %,
improve concentration in 61 %, improve memory in 60 %,
and improve cognitive function in 59 %. According to
Ewert, Yoshino (2011), participation in short-term outdoor
adventure programs prevents the development of stress in
students, helps to increase their stress tolerance, and has a
long-term effect that lasts for 2-3 years.

Researchers (Ahmed etal, 2021) demonstrated that three
Pilates sessions per week for six weeks reduced academic
stress in university students. Furthermore, Hanna (1995),
who considers dance classes as physical exercises with a
strong emotional coloration, emphasizes their exceptional
effectiveness compared to other physical exercises. According
to the author, dancing improves mood, reduces pain,
distracts from problems, releases negative energy, create a
feeling of pleasure and euphoria, and helps to overcome or
mitigate the deleterious effects of stress factors. As for team
sports, researchers have repeatedly emphasized the benefits
of group classes, which are important because loneliness can
lead to problematic behaviors in university that may include
problem avoidance, wishful thinking, social isolation, and
self-criticism (Fuente et al, 2018) In addition, Bramwell et al
(2023) believe that outdoor group exercise can help prevent
stress-related states in students.

The hypothesis of this study is that positive stress, which
occurs during PA and is associated with a sense of challenge,
goal achievement, and vitality, can serve as a compensatory
or minimizing factor for the long-term negative stress
experienced by students in the context of russian armed
aggression against Ukraine. This positive stress can act
as a preventive measure against stress-related states,
such as stress, anxiety, and the risk of developing PTSD.
Furthermore, it is hypothesized that higher loads and risk
elements typical of such activities as adventure tourism can
enhance this effect, especially under the impact of intense

stressors. Positive experiences associated with overcoming
difficulties, such as increased self-esteem, improved mood,
and feelings of satisfaction, have been shown to mitigate
symptoms of chronic stress and promote psycho-emotional
health.

The issue of military stressors and their impact on
university students, along with potential solutions that
involve PA, is a pertinent one that warrants attention.

The objective of the study was to evaluate the effectiveness
of various health-enhancing recreational physical activity
programs in the prevention of stress-related states among
students during wartime.

Materials and Methods

Participants

The sample included three groups of students who
participated in different types of PA during the year (from
October 2023 to September 2024). In total, the study involved
125 university students living and studying in Ukraine.
The first group consisted of 46 students who participated
in outdoor activities and took part in short-term outdoor
adventure programs organized in Ukraine during the
specified period. Of these students, 65.2% were male and
the remainder were female. The second group consists of
32 students who participated in team sports (volleyball,
basketball). Of these, 78.1 % were male. The third group
comprised 47 students who participated in mental fitness
activities during the study, with 72.3 % of them being female.

The following inclusion criteria were applied: students
aged 18 to 25 years old who were enrolled in higher
education institutions in Ukraine; written voluntary consent
to participate in the study; permanent residence in Ukraine
throughout the study period; participation in regular classes
in the relevant type of physical activity (adventure tourism,
team sports, mental fitness) at least twice a week throughout
the year; no serious medical contraindications to participate
in the selected type of physical activity.

The exclusion criteria were as follows: the presence of
chronic diseases or injuries that limit on€’s ability to engage
in regular physical activity; failing to attend more than 20%
of the planned training during the study; participation
in other types of physical activity that could significantly
affect the results of the study; refusal to participate in the
study at any stage; failure to provide complete and accurate
responses in questionnaires or other research documents.
The implementation of these inclusion and exclusion criteria
was intended to ensure the homogeneity of the sample and
enhance the reliability of the results.

This study was conducted in accordance with the
international ethical standards stipulated in the Declaration
of Helsinki, as adopted by the World Medical Association.
Thisincluded adherenceto the principles of respect forhuman
rights, ensuring the safety and well-being of participants,
and transparency of the information collection process. The
participants were provided with exhaustive information
regarding the objectives of the study, the methods to be
employed, the potential risks, and the potential benefits
of participating. They also provided voluntary written
consent to take part in the study. The personal data of the
respondents was kept confidential and used exclusively for

313



ISSN 1993-7989. elSSN 1993-7997. ISSN-L 1993-7989. Physical Education Theory and Methodology. Vol. 25, Num. 2

research purposes. In the interest of protecting the privacy
of the subjects, all data were anonymized. The organization
of the study ensured that any discomfort or possible negative
impact on the physical or mental health of the participants
was minimized. The results are based exclusively on the data
collected and do not contain any subjective interpretations.

Research Organization

The study utilized questionnaires comprising blocks
of questions designed to ascertain psychophysiological
indicators (activity, mood, sleep, appetite, performance, and
well-being, measured with the 5-point Likert scale from 1
(very poor) to 5 (very good); Cronbach’s alpha - 0.863);
stress level was assessed by Shcherbatykh; anxiety scores
were evaluated using the Spielberg-Hanin Inventory and the
risk of PTSD using the Mississippi Scale. Improvements that
could occur under the influence of PA classes and factors
that can mitigate the impact of military stressors (adventure
tourism / game sports / mental fitness) were measured with
a categorical scale. The primary objective of these programs
was the prevention of stress-related states during wartime.
The following program parameters were common: frequency
twice a week; duration 80 minutes; and medium intensity.

Statistical Analysis

The use of descriptive statistics was preceded by testing
the hypothesis of a normal distribution of the input data using
the Shapiro-Wilk W test. In the absence of confirmation
of these hypotheses, the measures of the central tendency
and scatter of the studied indicators were presented using
the median Me and the 1st and 3rd quartiles, which are
less sensitive to outliers and deviations from a normal
distribution. The data were presented in the form of Me (25%;
75%). To make a comparison between the characteristics of
students engaged in different types of PA, a ranked analysis
of variance was used, with the calculation of the Kruskal-
Wallis H-criterion. Multiple comparisons were conducted,
with -values being calculated, and the resulting data being
evaluated against the critical value of the z-statistic, which is
1.96 for a significance level of 0.05.

Table 1. Description of the input data

The use of generalized linear and nonlinear models to
predict improvements in students’ well-being. To analyze
the impact of different types of PA on stress-related states,
logistic regression models were built to model the probability
of improvement as a function of independent variables. GLZ
models were used, which combine linear and nonlinear ele-
ments into a single structure, making the model flexible and
suitable for a wide range of tasks (Shynkaruk, Byshevets, et al,
2025). This approach enables the analysis of both quantitative
(e.g., stress, anxiety, PTSD risk) and qualitative (e.g., student
groups, sex) data, incorporating both linear and nonlinear
relationships between these variables. The utilization of these
models enables the consideration of additional factors that
may influence the dependent variable. It is noteworthy that
the incorporation of a count variable within the model (in
this instance, the number of stress-associated states) resulted
in the statistical significance of certain variables that were
previously deemed insignificant. This was made possible by
reducing the standard errors and enhancing the model fit,
which enabled the estimation of the effects of other variables
with greater precision. Consequently, a multitude of vari-
ables have attained statistical significance at the 0.05 level,
signifying a more accurate evaluation of their impact.

The Table 1 provides a detailed description of the
variables utilized in the modeling process.

It is important to acknowledge that in earlier stages of
the modeling process, sex was regarded as an independent
categorical variable. However, in this case, statistical
problems emerged in the models, which led to incorrect
outcomes. Specifically, we found a lack of pivotal elements
in the design matrix, which indicates a linear relationship
between the predictors or multicollinearity. In addition, the
distribution of the “sex” variable across the study groups was
found to be imbalanced.

Given that the exclusion of the “sex” variable from
the model did not result in a significant reduction in
model quality, it was decided to exclude this variable from
further analysis. This decision resulted in more stable and
interpretable models.

The statistical significance of the models was then
assessed using the Wald test. The quality of the models was
evaluated using the following indicators:

Parameter / Type Description Value range Encoding
binary Stress reduction Occurred / did not occur 1/0
Management of heavy thoughts Occurred / did not occur 1/0
g Restoration of mental balance Occurred / did not occur 1/0
i Mood improvement Occurred / did not occur 1/0
o
A Improved stress tolerance Occurred / did not occur 1/0
continuous Psychophysiological state, points 6-30 no encoding
Stress, points 0-66 no encoding
2 Anxiety, points 20 - 60 no encoding
'qé Risk of PTSD, points 39-195 no encoding
_é* PA, points 0-49 no encoding
R categorical Group 1,2,3 no encoding
Countable / ordinal Number of stress-related states 0-4 no encoding
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o Accuracy is an indicator that reflects the overall
accuracy of classification, i.e. the extent to which the
model correctly classifies each data sample.
+ Recall is a metric that indicates the ability of a model
to detect all relevant cases.
o Precision is a measure of specificity that shows what
proportion of samples classified as positive by the
model are actually positive. The maximum Precision
value (0.88) was documented for the “Mood
Improvement” model, indicating its high specificity.
The Fl-score is a harmonic mean of Precision and
Recall, which assess the overall balance of a model.

The level of statistical significance was 0.05 (p < 0.05).
Calculations were performed using STATISTICA software
(StatSoft, USA).

Results

In the course of the study, we examined the central
tendency and the scatter of students’ scores depending on
the type of PA they were engaged in.

The adventure tourism group exhibited the lowest
stress and PTSD risk scores. Furthermore, the highest
levels of PA were observed among students participated in
adventure tourism activities. The data obtained revealed that
students’ anxiety scores remained consistent with the lowest
prevalence of stress-related states observed among those
engaged in team sports (Table 2).

It was found that among the positive changes, the
respondents most often indicated an improvement in mood:
80.4% of students participated in adventure tourism activities
indicated this. With a lower frequency, students reported
restoration of mental balance, where the highest results were
observed among students engaged in choreography with
elements of mental fitness (Fig. 1).

The data obtained was used to built logistic models that
enabled the prediction of an improvement in students’ state
based on the studied parameters, including the type of PA.
Stress = 24.47 + 3.84x, + 0.6x, + 0.05x; — 0.47x, + 0.51x5 + 0.6x,
Anxiety = 49.3 + 0.51x; — 0.2x, — 0.09x; — 0.88x, + 0.37x5 — 0.17x,
Risk of PTSD = 121.8 + 0.8x, — 0.55x, — 0.71x3 — 6.72:x, — 4.09x5 + 2.7,
where x, is stress-related state; x, is psychophysiological
state; x; is a physical activity level; x, is bad habits; x; is bad
habits in group 1; x, is bad habits in group 2.

Positive effects

w8
o
v
=
o

Improved stress tolerance 28,1
. 71,7
Restoration of mental balance 844
53,2
239
Management of heavy thoughts 21,9
59,6
58,7
Mood improvement 9.4
31,9
67,4
Reduced stress 53,1
14,9
0 20 40 60 80 100

Proportion of students, %

Fig. 1. Positive changes in students well-being under the influence
of participation in different types of PA (n = 125). ll - adventure
tourism; [] - team sports; Bl- choreography with mental fitness

Table 3 presents the estimates of the regression
parameters, which are interpreted through the odds ratio.
When the odds ratio exceeds 1, an increase in the value of
the relevant predictor (e.g., anxiety) leads to an elevated
probability of no improvement. Conversely, if the odds
ratio is less than 1, an increase in the value of the predictor
decreases the chances that the improvement will not occur.
The reference group in this study comprised students who
were engaged in choreography with elements of mental
fitness.

The following conclusions can be drawn from the
analysis of the coefficients of the “Stress reduction” model:

o anincrease in the stress score by 1 point is associated
with an increase in the probability of no stress
reduction by almost 14 % (EXP(0.13)-1=0.139);

o anincrease in anxiety score by 1 point allows for the
prediction of a decrease in the probability of stress
reduction in the student by 24.6 % ((EXP(0.22)-1~24.6 %);

o adecrease in the psychophysiological state reduces the
probability of stress reduction by 22.9 %
((1-EXP(-0.26)-1)*100 %=22.9);

o  participation in adventure tourism activities was found
to reduce the probability of no improvement by 87.5 %
((1-EXP(-2.08))*100 %~87.5).

Table 2. The central tendency and the scatter of the studied parameters (n = 125)

Group 1 (n = 46)

Group 2 (n =32) Group 3 (n =47)

Parameter Me 25 75t 25 75t 25% 75%
percentile percentile percentile percentile percentile percentile

Stress-related states, number 1.0* 0.0 2.0 0.0** 0.0 2.0 2.0 1.0 2.0
Psychophysiological state, 23.0 19.0 26.0 225 19.0 24.0 22.0 18.0 25.0
points
Stress, points 14.0 9.0 22.0 15.0 6.5 23.3 18.0 13.0 30.0
Anxiety, points 44.0 41.0 46.0 42.0 40.0 46.0 43.0 41.0 45.0
Risk of PTSD, points 75.0* 69.0 89.0 81.5 69.5 97.0 83.0 75.0 100.0
PA, points 36.0 31.0 40.0 34.5 30.0 40.5 35.0 28.0 39.0

Notes: * — statistically significant differences between students of groups 1 and 3; ** - statistically significant differences between students

of groups 2 and 3
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Table 3. Parameter estimates. Modeled probability that no improvement occurs (n = 125)

Distribution : BINOMIAL, Link function: LOGIT

Effect . Standard Lower CL Upper CL
Estimate Error Wald Stat. 95, % I;I;’ % P
Intercept -7.89 5.20 2.299 -18.09 231 0.1294
3 o Psychophysiological state, -0.26* 0.08 10.235 -0.43 0.10 0.0014
Eg points
52 Stress 0.13* 0.04 10.475 0.05 0.22 0.0012
§ o Anxiety 0.22* 0.09 5371 0.03 0.40 0.0205
‘é% Risk of PTSD -0.01 0.02 0.197 -0.04 0.03 0.6568
4 1 PA, points 0.09 0.05 3.593 -0.00 0.18 0.0580
2 ™ Group (1) -2.08* 0.47 19.568 -3.01 116 <0.05
Group (2) -0.34 0.44 0.604 “1.19 0.52 0.4371
. Intercept “14.15% 4.66 9.221 23.28 -5.02 0.0024
£ S Psychophysiological state, -0.09 0.05 2.956 -0.20 0.01 0.0856
&0 points
5 =g Stress -0.02 0.02 0.672 -0.06 0.03 0.4124
53 § Anxiety 0.15 0.08 3.698 -0.00 0.30 0.0545
i: I Risk of PTSD 0.12* 0.02 28.600 0.08 0.16 <0.05
&2 7 PA, points 0.05 0.04 1.494 -0.03 0.12 0.2215
=2 Growp () 1.47% 0.47 10.024 2.39 -0.56 0.0015
= Group (2) 1.97* 0.75 6.863 0.50 3.45 0.0088
_ Intercept 234 4.00 0.343 -10.18 5.50 0.5583
E R Psychophysiological state, -0.16* 0.07 5.574 -0.29 -0.03 0.0182
E ? points
£ < Stress 0.20* 0.04 24.850 0.12 0.28 <0.05
= 2 S Anxiety 0.05 0.07 0.621 -0.08 0.18 0.4305
2 Z Y Risk of PTSD 0.01 0.01 0.686 -0.02 0.04 0.4074
S8 pA points 0.01 0.04 0.075 -0.07 0.09 0.7842
& = Group (1) 1.52* 0.54 8.102 0.47 2.57 0.0044
' Group (2) 1.32* 0.65 4.128 0.05 2.60 0.0422
Intercept 13.60* 4.06 11.239 5.65 21.55 0.0008
2 g Psychophysiological state, 0.01 0.05 0.068 -0.09 0.12 0.7946
% & points
2 S Stress -0.00 0.03 0.028 -0.06 0.05 0.8676
2 & Anxiety -0.05 0.06 0.743 -0.18 0.07 0.3887
T & Riskof PTSD 0.01 0.02 0.737 -0.02 0.05 0.3905
£ i PA, points -0.38* 0.06 34.638 -0.51 0.26 <0.05
£ Group (1) -1.09* 0.42 6.609 -1.93 0.26 0.0101
Group (2) 0.38 0.44 0.760 -0.47 1.23 0.3833
g5 Intercept 17.88* 5.01 12.736 8.06 27.70 0.0004
5 Psychophysiological state, -0.32* 0.08 15.178 -0.49 -0.16 0.0001
Y S points
£ L Stress -0.05 0.03 3.534 0.11 0.00 0.0601
8¢ Anxiety 0.01 0.06 0.031 0.11 0.14 0.8595
2 < Risk of PTSD 0.01 0.02 0.335 -0.02 0.04 0.5626
g”g PA, points -0.29* 0.06 24.759 -0.41 -0.18 <0.05
ES Group(1) -0.71 0.39 3.342 -1.47 0.05 0.0675
=< Group (2) 0.86 0.50 2.948 -0.12 1.84 0.0860

Note: * — coeflicient is statistically significant at the p-level of 0.05

The findings suggest that the level of stress, anxiety, and
psychophysiological state exerts a substantial influence on
the probability of stress reduction in students. Furthermore,
the most significant predictor is the type of PA. Specifically,
participation in adventure tourism (Group 1) was found
to have a substantial impact on the probability of stress
reduction. The study also identified other statistically

significant factors, including a negative impact of the levels
of stress and anxiety on stress reduction, and a statistically
significant negative effect (p < 0.05) of a decrease in
psychophysiological state on stress reduction.

To illustrate, a hypothetical student with a psychophysi-
ological state, stress, and anxiety scores of 25, 10, and 40
points, respectively, who engaged in adventure tourism
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Wald X*2=28.294, p<0.05
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Wald X~2=29,921, p<0,05
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0.7

06

05

Restoring Mental Balance
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b

Fig. 2. Probability of no positive effect: a — stress reduction; b - restoration of mental balance

would have an 82.1 % probability of not experiencing stress
reduction. However, when engaging in other forms of PA,
this probability increases to 97.3 %. Improving the psycho-
physiological state to 30 points results in a probability of no
stress reduction of 55.5% when participating in adventure
tourism and 90.9% when engaging in other types of PA.

The results of the model built using the Wald criterion
(Wald x*=28.29; p<0.05) indicate that the type of PA has a
statistically significant (p <0.05) effect on stress reduction in
students. Concurrently, other variables, such as psychophys-
iological state, stress, and anxiety, were considered as covari-
ates, which allowed us to control their influence and isolate
the individual effect of the type of PA. In a similar vein, we
built and examined the models for the restoration of mental
balance, mood improvement, and improved stress tolerance.
Our findings indicated that adventure tourism is more effec-
tive in stress reduction, management of heavy thoughts, and
mood improvement. On the other hand, choreography with
elements of mental fitness is more effective in the restoration
of mental balance in comparison to team sports (Fig. 2). The
impact of PA on stress tolerance is not specific to its type, but
rather contingent on its volume.

Therefore, it was demonstrated that participation in
adventure tourism contributes to the stress reduction, the
management of heavy thoughts, and mood improvement.
Furthermore, choreography with elements of mental fitness
is more effective in restoring mental balance.

The quality assessment of the models demonstrated
that they possess high predictive capabilities. Specifically,
the Accuracy score ranges from 0.83 for the “Restoration of
balance” model to 0.91 for the “Stress Reduction” model. The
“Mood Improvement” model demonstrated the maximum
value of Recall (0.84), while the “Restoration of balance”
model had the minimum values (0.72). The highest value
of Precision (0.88) was recorded for the model “Mood
Improvement”, and the lowest (0.73) was observed for the
model “Restoration of Balance” A similar trend was observed
for the F1 score, with the maximum value (0.86) recorded for
the “Mood improvement” model and the minimum value
(0.73) for the “Restoration of Balance” model (Table 3).

The quality assessment of the models demonstrated
their capacity to predict the improvement in various criteria.
The most accurate models were those that predicted “Mood
improvement” and “Stress reduction” These models exhibited

Table 4. Matrices of classification and quality assessment of the models

Class Class Predicted Indicators of model quality
The built models

Observed 0 1 Accuracy Recall Precision F1 Score
Observed 0 111 7

Stress reduction 0.91 0.81 0.83 0.82
Observed 1 8 35
Observed 0 94 13

Management of heavy thoughts 0.85 0.80 0.77 0.78
Observed 1 11 43
Observed 0 98 13

Restoration of mental balance 0.83 0.72 0.73 0.73
Observed 1 14 36
Observed 0 71 9

Mood improvement 0.86 0.84 0.88 0.86
Observed 1 13 68
Observed 0 92 12

Improved stress tolerance 0.86 0.81 0.79 0.80
Observed 1 11 46
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high values across all metrics evaluated, including Accuracy
and F1-Score. The “Restoration of Balance” model exhibited
slightly lower performance metrics; however, its predictive
capability is also was high. The results obtained indicate the
effectiveness of the built models for predicting the impact
of different types of physical activity on psychological state.

Discussion

The findings on the effectiveness of various physical
activities in alleviating stress-related states among students
corroborate extant research conclusions on the substantial
impact of physical activity on the mental well-being (Martin-
Rodriguez et al 2024; Rybalko et al, 2024; Steinacker et al,
2023). Studies conducted by Biggs et al (2017) underscore the
pivotal role of adaptive mechanisms, including physical activ-
ity, in the process of stress management. The studies (Reed
& Ones, 2006; Gerber et al., 2014) emphasize that the type
and context of PA are important for the effectiveness of its
impact on the psycho-emotional state. Logistic models were
built to predict the overcoming of stress-associated states in
students based on data on the types of PA they are engaged in.
A comparative analysis of these models reveals that the model
designed to predict improved stress tolerance is the only one
that does not incorporate the group variable. This observation
indicates that the specific type of PA does not influence the
extent of the improvement in stress tolerance among students.

Despite the fact that the students engaged in team sports
activities demonstrated superior outcomes, elevated esti-
mates of their risk of developing PTSD served to nullify the
impact of other variables, thereby precluding them from
exhibiting enhancements in the likelihood of stress reduc-
tion, management of heavy thoughts, restoration of mental
balance, and mood improvement. The absence of a beneficial
impact of team sports on stress tolerance may be ascribed to
the elevated levels of competition and emotional distress that
are hallmarks of these activities (Weinberg & Gould, 2019).
As Weinberg and Gould (2019) indicated, elevated cortisol
levels resulting from competitive sports activities have the
potential to hinder the body’s capacity for psychological re-
covery. Conversely, the superior outcomes observed in the
mental fitness group may be attributable to the influence of
hidden factors that were not directly reflected in the original
data but play a pivotal role in the modeling.

The findings for the mental fitness and adventure
tourism groups are consistent with research showing that less
competitive activities, such as yoga or nature-based outdoor
sports, contribute to lower levels of anxiety, depression,
and general stress (Park et al., 2010; Berman et al., 2008).
These activities often provide more opportunities for social
support, self-reflection, and emotional recovery, which is
supported by the findings of Biddle and Mutrie (2008).

The superior outcomes demonstrated by the adventure
tourism group may be attributable not only to the inherent
characteristics of the activity itself, but also to the influence of
hidden factors. As Kaplan (1995) observes in his theory of re-
storative environments, exposure to nature exerts a beneficial
influence on cognitive and emotional processes. The elements
of adventure tourism, such as interaction with nature, social
cohesion in the group, and a sense of achievement, have the
potential to play a key role in the process of coping with stress.

While the models built were statistically significant,
they indicated the need for improvement by expanding

the sample to include different types of PA and more
balanced consideration of sex-related characteristics.
This recommendation aligns with the growing call for
personalized approaches to physical activity as a means to
manage stress (McEwen & Wingfield, 2003).

Furthermore, the unique challenges posed by wartime
conditions necessitate the development of effective coping
mechanisms to support students’ mental well-being. The
findings of this study underscore the necessity to integrate
less competitive and more inclusive activities into PA
programs aimed at the prevention of stress-related states.
In particular, adventure tourism and mental fitness can
serve as foundational elements of these programs. It is
imperative to integrate less competitive activities into
educational programs, particularly those that promote
emotional engagement and social support. The development
of adapted PA programs catering to diverse social and
sex groups, with consideration for their unique needs in
high-pressure circumstances, is also crucial. Further study
of hidden factors, such as the impact of social cohesion,
emotional support, and interaction with nature, is necessary
to improve the effectiveness of prediction models. This study
is among the first to examine the impact of different types
of PA on the stress-related states among university students
during wartime, thereby contributing to a more nuanced
understanding of the mechanisms through which adventure
tourism impacts the stress-related states in students.

Conclusions

This study demonstrated the effectiveness of PA
interventions in mitigating stress-related states among
university students during wartime. The study confirmed
that the selected type of PA has a significant impact on
the students’ ability to overcome stress-related states. The
findings emphasize the efficacy of less competitive activities,
such as mental fitness and adventure tourism, in fostering a
secure and nurturing environment conducive to emotional
recovery. The lowest stress scores were found for the students
of the Group 2, who participated in team sports, and the
lowest risk of PTSD was observed in the students of the
Group 1, who engaged in short-term outdoor adventure
programs. Our findings indicate that adventure tourism is
more effective in stress reduction, management of heavy
thoughts, and mood improvement. Furthermore, the impact
of mental fitness programs on the ability to manage heavy
thoughts was more pronounced than that of team sports
activities. The findings also reveal that adventure tourism
exerts a more pronounced effect on students’ perception of
the military stressors. This phenomenon can be attributed
to the substantial physical and mental loads associated with
this type of activities, as well as the heightened emotional
intensity experienced in comparison to other types of PA.

Limitations of the study. The use of self-reports can
introduce a certain degree of subjectivity in the data,
as participants may perceive and interpret their states
differently.
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MopgenioBaHHA epeKTUBHOCTI peKpeauinHoi pisnyHoi
AKTUBHOCTI, CMPAMOBAHOI Ha NiABULLEHHA CTPECOCTINKOCTI
CTYAEHTIB YHiBepcUTeTy B YMOBaXx BillHU

Harania bumesenp'2°°, Onena AuppeeBa'**“P, Okcana llInnkapyx'45<P,

Mupocnas [Iyruak'4*P, Onekcanpgpa brarnit'A5°°, €prenisa
3axapina*®cP, Harania Xmyc* 8P, Haranis TonoBanoBa'A*“P

'HauionanbHuii yHiBepcuteT (isN4HOrO BUXOBAHHA i CIOPTY YKpaiHu

*HarnionanpHmit yHiBepcuTeT «3aropisbka IojiTexHika”

*InyxiBcbKMit HalliOHA/IBHNIL Nefaroriyamit yHiBepcuret iMeni Onekcanpapa JJoxeHka

ABTOpCBHKMIT BKIA;: A — am3aits gocnipkenHs; B — 36ip ganux; C - crarananis; D - migroroska pykomnucy; E - 36ip komtis

Pedepar. Crarrs: 10 c., 3 Tab1., 2 puc., 38 mKeper.

Merta gocnifKeHHs — OLiHNTU e()eKTUBHICTD BIUIVBY Pi3HMX IIPOIPaM 03[J0pOBYO-peKpealiiiiHol pyXoBoi aKTMBHOCTI y IIpO-
¢dimaxTuIi crpec-acoliffoBaHUX CTaHIB y CTYIeHTiB B yMOBaX BOEHHOTO Jacy.

Marepianu ta MeTopu. Y JOCTiPKeHH] B3simu yyacTb 125 306yBadiB B0l ocBiTi. Bukopucrano aHkeTn, 1o Mictunu 6710-
KJ IIUTaHb, CIPSAMOBAHI Ha BU3HAUYEHHs: ICMX0]i310/I0riYHMX OKA3HUKIB (aKTMBHICTb, HACTPIi, COH, AIIETUT, IPalle3qaTHICTb,
CaMOIIOYYTTsI; BUMIpIOBaHHs — 5-6anpHa mkasa Jlaiikepra Big 1 (gy»xe morano) o 5 (myxe gobpe); anpda Kponbaxa — 0,863);
OL[{HKM CTpPecCy, TPMBOIYM 3a onuTyBanbHuKoM Crinbepra-Xanina; pusuky IITCP 3a Micicincpkoro 1mkanoto. [ aHami3y BIVIMBY
Pi3HUX BUJIB PyXOBOI aKTMBHOCTI Ha cTpec-acoliitoBani crany Oyo mobynoBaHo noricTuyHi perpeciitai Mogeri. Bukopucrano
GLZ-mopeni. CTaTucTUYHA 3HAYYILiCTh MOZIesIeil epeBipsIacs 3 JOIIOMOTro KpuTepito Banbpa.

PesynpraTi. AHai3 1mokasas, 110 NPUTORHUIBKNI TYPU3M € CTATUCTUYHO 3HAYYIIMM IpeguKkTopoM (p<0,05) mis mpo-
THO3YBaHH 3HIDKEHHS PIBHA CTPECY, 3MEHIIEHHs HaB A3/IMBMX JYMOK i OKpAIlleHHs HaCTPOIO, MEHTa/IbHMII (piTHEC BUABUBCSA
HaiOiIbII e(PeKTUBHNM ISl BiJHOBJIEHHSI IICUXIYHOTO crany. Mogeni MporuosyBaHHs HiJBULIEHHA CTPECOCTIIKOCTI BUABWU/IN
3aJIKHOCTI Bifl BUAY Ta 00CATY PyX0BOI aKTUBHOCTI. JJOC/Ii/[)KEeHHs JOIIOBHIOE Cy4acHY HayKOBY 6asy 3HaHb y cepi 03T0pOBYO-
pekpealiliHoi pyxoBoi aKTUBHOCTI, CIIpAMOBaHOi Ha MPOdINTaKTNKy CTpec-acolLifloBaHMX CTaHIiB. 3aIpOIOHOBAHMI MifXiA mO
BukopuctanHa GLZ-mopeneit y HOCTIIKeHHI CTPECOCTIMIKOCT] CTY[eHTiB BifKp1Bae HOBI MOXIMBOCTI [JIA aHATI3y CKIAIHUX
3aJIEKHOCTEN MK BUJJaMJ PYXOBOi aKTMBHOCTI Ta IICMXOEMOLIIIHMMI CTaHaAMM.

BucHoBKu. Pe3y/ibraTyi MOe/TIOBaHHs JO3BOJIAIOTD 3 BUCOKOIO TOYHICTIO IIPOrHO3yBaTH e(peKTUBHICTD Pi3HUX BUJB PyXo-
BOI aKTUBHOCTI /1A MPOQINMaKTUKN CTPec-acoliffoBaHNX CTaHiB y 37006yBaviB Bumoi ocity. OTpuMaHi Mofeni MOXYyTb 6yTH
BUKOPMCTaHI I/ pO3poOKM MepCcOHani30BaHNX peKOMEH/ALiil I[0fj0 PyXOBOI aKTMBHOCTI [/Is CTYAEHTIB 3 ypaxyBaHHAM iXHIX
iHAVBITyaNbHUX IOTPeO, PIBHA CTPECY Ta ICUXOEMOLIITHOTO CTaHY.
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