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Abstract.

Purpose. To assess the effectiveness of using adventure tourism for the prevention of stress-related
states in students during wartime.

Materials and methods. The study involved 30 students who took part in short-term adventure
programs organized during wartime (October 10-26, 2023 and May 22-28, 2024) in Ukraine. The age of the
participants was 22.0 (20.0; 31.0) years. Of these, 73.3% were male and the rest were females. 73.3% lived in
Kyiv and Kyiv region, the rest were from Lviv, Dnipro, and Khmelnytskyi. 66.7 % indicated that they had no
negative experience of being directly in the area of active hostilities. A sample of 194 students from the main
group of 1901 students who took part in the study during the same period as the participants of the adventure
program was used as a comparison group. Inclusion criteria: studying in a higher education institution in
Ukraine; motivation to participate in a short-term adventure program; voluntary consent to participate in the
study; and medical clearance. The study used a short version of the questionnaire ‘Reaction of Ukrainian
students to hostilities in the country’ that was developed using Google Forms at the National University of
Physical Education and Sports of Ukraine supplemented by the question “How did participation in the
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adventure program affect your condition? In addition to a block of demographic information questions, the
questionnaire included blocks of questions aimed at determining 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 — 0.837); factors that can enhance or mitigate the impact of military
stress (gender: male — 1 and female — O; participation in the adventure program — Yes, comparison group —
No; measured with a categorical scale); stress assessment by V. Y. Shcherbatykh (measured with a ratio
scale); anxiety scores were assessed using the Spielberg-Hanin Inventory and the risk of PTSD was assessed
using the Mississippi Scale (measured with an ordinal scale).

Results. The study analyzed the impact of short-term adventure programs on reducing stress, anxiety,
and the risk of post-traumatic stress disorder (PTSD) in students during wartime. Using GLM modeling, it
was found that participation in the program is a statistically significant predictor of an increase in all three
indicators (p<0.05). At first glance, this seems to contradict the intuitive expectation of effects from such a
program. However, when gender was taken into account, the opposite trend was observed: unlike female
students, in male students, participation in the program was associated with a significant reduction in stress,
anxiety, and the risk of PTSD. The program had a particularly significant impact on reducing the risk of post-
traumatic stress disorder: the reduction was 1.35 standard deviations.

Conclusions. This study is one of the first to examine the impact of adventure tourism on students’
mental health during wartime and makes a new contribution to understanding the mechanisms of influence of
extreme physical activities on stress-related states in higher education students. Significant gender
differences in the impact of short-term adventure programs were found: while male students showed a
significant reduction in stress, anxiety, and risk of PTSD, female students, on the contrary, had higher scores
of stress-related states. The results of the study demonstrate that participation in the program had the greatest
impact on reducing the risk of developing PTSD in male students, which emphasizes its potential as an
effective preventive intervention. The data obtained can act as a starting point for further research on gender
differences in reactions to military stress and extreme types of PA, as well as their impact on stress-related
states in higher education students

Keywords: extreme physical activities, adventure tourism, young people, stress-related state, effect.

Introduction characterized by a higher risk and more

Despite the proven effectiveness of physical emotionality compared to other types of active
recreation activities in reducing stress and leisure, can be a promising tool for overcoming the
depression (Andrieieva et al, 2022; Hakman, et al, effects of military stress. It is believed that
2019; Kim et al, 2014; Nguyen-Michel et al, 2006; participation in adventure travels promotes the
Powell et al, 2022; Steinacker et al, 2023), a production of endorphins, distraction from negative
significant part of Ukrainian youth affected by war thoughts, development of coping skills, and
has limited access to traditional forms of physical strengthening of social ties (Brymer et al, 2020;
activity (PA) (Andrieieva et al, 2024). Constant Chang et al, 2018; Chen et al, 2024). However, the
stressful situations during wartime, such as air raid question of the effectiveness of this type of activity
alarms, social instability, and losses, lead to the for students during wartime, especially taking into
depletion of students’ psychological resources, account their psychophysiological indicators and
which requires the search for new, more adaptive gender, remains insufficiently researched.
approaches to preventing their stress-related states. Literature analysis shows that adventure

Adventure tourism, which combines PA, tourism helps prevent stress in college students
outdoor activities, and social interaction and is through the development of their stress resistance,
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i.e. the ability to withstand stressful situations or
recover from them (Allan, McKenna, 2019; Ilagan,
et al, 2022), and to release and transform the
negative energy that accumulates in the process of
increasing depression and anxiety and to point it in
a positive direction.

Scientists are actively discussing the ability
of adventure tourism to promote the development
of stress resistance in college students and indicate
the reduction of their psychological and
physiological stress (Chang et al, 2018). The
authors report a statistically significant (p<0.05)
reduction in stress and depression symptoms in
participants of adventure programs that included
hiking, outings, swimming, climbing and camping
(Karisman, Supriadi, 2020). Researchers emphasize
that the positive effects on students’ mental health
come from pushing personal boundaries, fighting
fear, increasing body awareness, building
interpersonal relationships, and connecting more
deeply with nature through risk-taking and
emotional outbursts (Karisman, Supriadi, 2020).
Furthermore, adventure tourism is associated with
stress. Psychologists distinguish between positive
stress (eustress) and negative stress (distress), the
manifestation of which is associated with the
release of different hormones (adrenaline or
cortisol) and is accompanied by a surge of various
emotions (depression, fear, panic or euphoria, joy,
excitement, and arousal). Summarizing the
literature and our own experience of participating
in short-term outdoor adventure programs, we have
suggested that participation in adventure programs
allows students to experience significant positive
stress, which can suppress negative stress. In
contrast to the studies aimed at determining the
effectiveness of short-term adventure programs in
reducing the manifestations and consequences of
stress in college students, this issue has not been
sufficiently covered. Scientists prove the positive
effect of adventure tourism on students' perceived
stress, but at the same time, the reasons why this
happens remain out of their attention, which is
explained by the difficulty of identifying
informative markers and measuring types of stress
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from a physiological point of view. Nevertheless,
there are some articles that can, to some extent,
confirm our assumptions.

By investigating the mechanisms of stress,
N. Kamaruddin (2021) proposed to measure
positive and negative stress using
electroencephalography, which involves recording
electrical activity in the frontal and central regions
of the brain to obtain information about human
emotions. The author expects that in the future, this
approach will allow to identify the correlation
between emotions and stress.

C.-T. Li et al (2016) obtained results on the
prospects for diagnosing positive stress in college
students based on data on their heart rate
variability, which the scientist determined using
sensors, smartphones, and computers. According to
the author, on the one hand, positive stress
combines moderate stress with high performance,
and, on the other hand, moderate stress with good
mood. This approach opens up prospects for
distinguishing between positive and negative stress
based on behavioral factors. In students, there is a
statistically significant direct correlation between
positive and negative stress (r=0.967; p<0.05),
anxiety and self-efficacy (r=0.743; p<0.05), and
self-efficacy and academic performance (r=0.635;
p<0.05). A. Serpa-Barrientos et al (2023) proved an
inverse correlation between the types of stress, as
well as their positive and negative impact on
students’ stress resistance, which, in turn, directly
affects the risk of PTSD. Data on the relationship
between types of stress in students remain
controversial. Since adventure tourism can be a
powerful source of positive emotions and,
consequently, positive stress, the study of its
impact on the stress-related states in higher
education students deserves special attention.

Purpose of the study. To assess the
effectiveness of using adventure tourism for the
prevention of stress-related states in students
during wartime.

Hypotheses of the study. Given the
assumption that short-term positive stress caused
by adventure tourism can be effective in preventing
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stress-related states in students, the hypothesis
“Conscious participation in an adventure program,
regardless of gender, reduces stress, anxiety, and
the risk of PTSD in higher education students” was
formulated and tested.

Materials and methods.

Study participants.

The study involved 30 students who took
part in short-term adventure programs organized
during wartime (October 10-26, 2023 and May 22-
28, 2024) in Ukraine. The age of the participants
was 22.0 (20.0; 31.0) years. Of these, 73.3% were
male and the rest were females. 73.3% lived in
Kyiv and Kyiv region, the rest were from Lviv,
Dnipro, and Khmelnytskyi. 66.7 % indicated that
they had no negative experience of being directly in
the area of active hostilities. A sample of 194
students from the main group of 1901 students who
took part in the study during the same period as the
participants of the adventure program was used as a
comparison group. This approach was used due to
the intention to eliminate the influence of temporal
changes: in 2022-2023, there were significant
changes in the socio-economic situation, which
could affect the psychological state of students.
Limiting the sample allowed us to minimize the
impact of these changes. In addition, such approach
increases the comparability of groups, which will
make the comparison more representative. In
addition, it increases the internal validity of the
study, i.e., we can state with greater confidence that
the differences found between the groups are
related to participation in the adventure program,
and not to other factors.

Inclusion criteria: studying in a higher
education institution in Ukraine; motivation to
participate in a short-term adventure program;
voluntary consent to participate in the study; and
medical clearance.

Study organization. The study used a short
version of the questionnaire ‘Reaction of Ukrainian
students to hostilities in the country’ that was
developed using Google Forms at the National
University of Physical Education and Sports of
Ukraine supplemented by the question “How did
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participation in the adventure program affect your
condition?”. In addition to a block of demographic
information questions, the questionnaire included
blocks of questions aimed at determining
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 — 0.837);
factors that can enhance or mitigate the impact of
military stress (gender: male — 1 and female — O;
participation in the adventure program — Yes,
comparison group No; measured with a
categorical scale); stress assessment by V. Y.
Shcherbatykh (measured with a ratio scale); anxiety
scores were assessed using the Spielberg-Hanin
Inventory and the risk of PTSD was assessed using
the Mississippi Scale (measured with an ordinal
scale).

The adventure tourism program was
designed for seven days. In total, the participants
covered a distance of 110 km (an average of 15.7
km per day, approximately 7-8 legs a day with
breaks for rest every 30-40 min lasting 10-15
minutes and for meals. The start backpack weight
varied depending on gender and averaged 23-28 kg.
Furthermore, the programs included other
activities, such as orienteering, recreational games,
organizing a bivouac, etc.

Statistical analysis. Since the sample of
students who prefer adventure tourism was
dominated by males, gender weighting was used to
eliminate bias due to the uneven distribution of
genders in the sample. This allowed for more
accurate estimates of statistics, and the results
obtained after weighting can be generalized to the
entire student population with greater confidence.

The wuse of descriptive statistics was
preceded by testing the hypothesis of a normal
distribution of the input data using the Shapiro-
Wilk W test, which is most powerful for samples of
up to 50 observations. Since such hypotheses were
not confirmed in any case, measures of the central
tendency and scatter of the studied indicators were
presented using robust characteristics, namely the
median Me and the 1st and 3rd quartiles, which are
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less sensitive to outliers and deviations from the
normal distribution, in the form of Me (25%; 75%).

The Mann-Whitney U test was used in the
comparative analysis. Since there were coinciding
values in the data set and when the samples have
very different sizes, to avoid distorting the
distribution of the U-statistic, an adjusted Z-score
was used to account for this and provide a more
accurate distribution and p-value.

GLM-modelling. Generalized linear models
(GLMs) were used to predict stressful states in
university students using continuous dependent
variables (stress, anxiety, and the risk of PTSD).
Categorical variables (gender and participation in
the adventure program) and ordinal variables

health technologies

(sleep, activity, appetite, mood, well-being, and
work capacity) were used as predictors. To
eliminate the gender imbalance in the group of
program participants, which consisted of 73.3%
males and 26.7% females, all numerical indicators
were adjusted. The data were multiplied by the
coefficient 0.682 (50/73.3) for males and 1.873
(50/26.7) for females, which allowed to balance the
indicators and make the results comparable to the
comparison group, which has an even gender
distribution (50% males and 50% females).

The dependent variables were scores of
stress, anxiety, and the risk of PTSD expressed in
points. The description of the independent variables
is given in the table (Table 1).

Table 1. Description of independent variables (predictors)

Predictors Description
V1 Gender
V2 Participation in the adventure program
V3 Activity
V4 Sleep
V5 Mood
V6 Appetite
V7 Working capacity
V8 Well-being

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

Results

The study found that a significant number
of Ukrainian higher education students faced
psychological difficulties as a result of the
hostilities. 60% of respondents said they had
experienced the negative impact of the war. The
most common stress-related states reported by
students before participating in the adventure
program were mood swings (43.3%), anxiety
(30%), and depression (16.7%). Only 6.7% of
respondents categorically denied having such
symptoms. These data indicate a high level of
psychological stress in students during wartime. It
iIs worth noting that despite the difficult

4272

Value range Coding
male / female 1/0
Yes/No 1/0
1~5, points Without encoding
1~5, points Without encoding
1~5, points Without encoding
1~5, points Without encoding
1~5, points Without encoding
1~5, points Without encoding

circumstances, 86.6% of the respondents continued
to systematically engage in PA. However, 10% of
students resorted to taking sedatives, and 20%
observed an increase in bad habits.

Comparing the results with previous
studies, we found that students who prefer extreme
activities demonstrate greater resistance to the
stress associated with military activities. They are
less likely to turn to harmful ways of coping with
stress and more likely to choose healthy strategies
such as PA.

It was found that participation in the short-
term adventure program contributed to increased
psychophysiological indicators, especially in terms
of activity, the median of which was 4.5 (3.0; 5.0)
points. However, after weighting for gender, it
turned out that in the comparison group,
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psychophysiological indicators exceeded the results adventure program (Table 2).
for the group of students who participated in the

Table 2. Psychophysiological indicators of students depending on participation in the short-term
adventure program (n=224)

Parameter Central tendency and scatter Comparative analysis

adventure tourism | comparison group  SRSMCRUELEYIRITINGEY
(n=30) (n=194) U test

Me 25% 75% Me 25% 75% U z p
30 20 70 40 30 50 2339.0 -1.787  0.0740
30 20 40 30 20 40 28985 0034  0.9726
30 20 30 30 30 40 25615 -1.098  0.2722
30 30 40 40 30 50 2369.0 -1.690  0.0910
30 30 40 40 30 50 23855 -1.641  0.1007
30 20 30 30 30 40 23655 -1.713  0.0868
99 57 185 155 85 250 21935 -2171  0.0299
305 300 520 440 420 460 2233.0 -2.048  0.0405
575 56.0 1440 830 730 970 15745 -4.054  0.0001

Note: weighted indicators of the group that took part in the short-term adventure program are presented.

T 86.7
I 667

0 20 40 60 80 100

Instead, the scores of stress, anxiety, and significantly (p<0.05) lower. This indicates that
signs of PTSD in the group that participated in they mitigated stress-related states under the
short-term adventure programs were statistically influence of this type of activity (Fig. 1).

7 16.7

6 | 46.7
g,
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Proportion of students, %
Figure 1. Positive changes in students under the influence of participation in the adventure program
(n=30), where: 1 — reduced stress level; 2 — improved mood; 3 — improved physical condition; 4 — getting rid
of heavy, obsessive thoughts; 5 — restored mental balance; 6 — improved stress resistance; 7 — other
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It was found that students who took part in students from the comparison group. In contrast,
short-term adventure programs showed better female students showed exactly the opposite results
results in terms of all stress-related states than (Fig. 2).
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Figure 2. Specific features of the impact of adventure tourism on stress-associated states in students
depending on gender, where a — stress; b — anxiety; ¢ — the risk of PTSD
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GLM modeling showed that the prediction
of stress-related states in higher education students
statistically significantly depends on participation
in a short-term adventure program, gender, and a
combination of group*gender factors. All the
models built, “Stress”, “Anxiety”, and “Risk of
PTSD”, were statistically significant (p<0.05). The
percentage of total variation explained by the
model “Stress” was 20.3% (R*=0.203; F=6.071;
p<0.05) and by the “Risk of PTSD” was 55.6%
(R*=0.556; F=6.071; p<0.05). However, the model
for predicting anxiety was especially good as it
explained 77.8% of the variation in the data
(R2=0.778; F=6.071; p<0.05).

The “Stress” model revealed several
statistically significant predictors. The beta
coefficients for these predictors indicated their
influence on stress levels. It should be noted that
appetite and stress were directly related, which is

health technologies

consistent with the literature. For instance, a 1-
point increase in appetite is associated with a 0.18
standard deviation increase in stress. In contrast, a
1-point increase in sleep quality reduces stress by
0.23 standard deviations. The group of adventure
program participants was characterized by a level
of stress higher by 0.20 (p<0.05) standard
deviations compared to the control group due to
increased stress in female students participating in
adventure programs. It was found that the effect of
participation in adventure programs on stress levels
differed depending on gender, when, unlike female
students, the involvement of male students in such
programs allowed us to predict a decrease in their
stress by 0.72 standard deviations. These results
emphasize the significant effectiveness of
adventure tourism in reducing stress among male
students (Table 3).

Table 3. Coefficients of generalized linear models for predicting stress-related states in male students

(n=224)
Predictors and
interactions

Regression coefficients and their estimates Standardised coefficients

a S(a) t p Cl B S® Cl
-95%  +95% -95%  +95%
- Stress(R=0203%F=6.07L;p<0.05
30.83* 418 7369 <0.05 2258 39.07
040 100 0401 0688 -157 237 004 011 -017 025
-207 085 -2420 00163 -375 -0.38 -023 009 -041 -0.04
029 111 0263 07928 -1.89 247 003 010 -017 023
173 082 2105 00365 011 335 018 009 001 035
-152 103  -1483 01397 -355 050 -0.15 010 -0.36 0.5
-1.77 109  -1618 01071 -392 038 -017 011 -0.38  0.04
377 146 2573 00108 088 665 020 0.08 005 036
-10.29* 1.72  -5974 <0.05 -1369 -6.90 -0.81 0.14 -1.08 -0.54
-9.15* 173 5289 <0.05 -1256 -574 -0.72 014 -0.99 -0.45
S Amiety (R=0778; F=6.071;p<0.05)
49.88* 156 32073 <0.05 46.82 5295
070 037 1883 00610 -003 143 011 006 -0.00 0.2
002 032 0051 09592 -0.61 064 000 005 -0.10 0.10
-0.94* 041  -2294 00228 -1.76 -013 -0.12 005 -0.23 -0.02
-041 031 -1359 01757 -1.02 019 -0.06 005 -015 0.03
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Working capacity 0.04 0.38 0.115 0.9086  -0.71 080 001 005 -010 0.11
Well-being 0.14 0.41 0.343 0.7318  -0.66 094 002 006 -009 0.13
Group 4.69* 0.54 8.628 <0.05 3.62 577 036 0.04 0.28 0.44
Gender -12.02* 064 -18775 <0.05 -1328 -10.76 -1.35 0.07 -149 -1.20
Group*Gender -11.97* 064 -18608 <0.05 -13.23 -10.70 -1.34 0.07 -148 -1.20
Intercept 122.66* 5.73  21.399  <0.05 1114 1339
Activity -0.07 1.37 -0.051  0.9594  -2.77 263 -0.004 008 -016 0.15
Sleep 1539 1.17 -1.184  0.2378  -3.69 092 -008 007 -022 0.06
Mood 0.10 1.52 0.063 09494  -2.89 309 000 008 -015 0.15
Appetite 1.84 1.12 1.634 0.1037 -0.38 405 010 006 -002 0.23

Working capacity -1.47 1.41 -1.041 02990 -4.24 131 -0.08 0.08 -0.23 0.07
Well-being -5.86* 149 -3.919 0.0001 -880 -291 -031 0.08 -047 -0.16
Group 13.75* 201 6.855 <0.05 9.79 17.70 040 0.06 0.29 0.52
Gender -31.58* 236 -13.381 <005 -36.23 -2693 -136 010 -156 -1.16
Group*Gender -31.46* 237 -13274 <005 -36.13 -26.79 -135 010 -156 -1.15

Notes: Level of the effect — group — adventure tourism; male gender;
* — coefficient is statistically significant at the p-level of 0.05

Similar results were obtained for the
prediction of anxiety and the risk of PTSD. The
peculiarity of these models was the influence of
mood on anxiety and well-being on the risk of
PTSD, which decreases with the increase in these
indicators. All the models directly indicate the
positive impact of the adventure program on
reducing stress-related states in male students. The
maximum effect of the program was observed for
the risk of PTSD, which decreased by 1.35
standard deviations. The program also had an
impact on anxiety, reducing it by 1.34 standard
deviations. The program’s effect on stress was
slightly smaller (-0.72 standard deviations), but still
statistically significant (p<0.05).

Discussion

During wartime, higher education students
experience increased stress and other stress
disorders. This has been confirmed by a number of
researchers (Kurapov et al, 2023; Pavlova, et al,
2024; Petrachkov et al, 2023), as well as the results
of our previous studies (Andrieieva, et al, 2023,
2024; Byshevets et al, 2023, 2024). Therefore, an
important area of scientific research is to identify
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the most effective types of PA that can prevent
stress-related states in students.

Adventure tourism activities are especially
useful for students who are in a period of active
personality formation, which makes them more
open to new experiences and receptive to change.
Physical activity, dosed stress, and goal
achievement all contribute to the production of
endorphins, the hormones of happiness that have
analgesic and anti-inflammatory effects, improve
mood and boost self-esteem. At the same time,
immersion in adventure activities can switch
attention from the effects of military stress, thereby
mitigating the stress-related states in higher
education students.

In the course of the study, in order to
prevent stress disorders in students during wartime,
we offered them to participate in short-term
adventure programs and hypothesized that
conscious participation in short-term adventure
programs, regardless of gender, would prevent the
development of stress-related states. However, our
hypothesis was only partially confirmed.
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The analysis of the study results showed a
significant impact of adventure tourism on stress-
related states in students, especially in interaction
with gender. In each model, the effect of the
program was observed that was most pronounced
for male students. The beta coefficient was -0.72
(95% CI: -0.99, -0.45) for the stress level, -1.34
(95% CI: -1.48, -0.07) for anxiety, and -1.35 (95%
Cl: -1.56, -1.15) for the risk of PTSD. The largest
absolute values of the coefficients were observed
for PTSD risk and anxiety, indicating that the
program had a particularly strong effect on these
indicators. However, the program also had a
significant positive effect on stress. Therefore,
participation in the program had a particular effect
on male students, by reducing their stress-related
states, especially the risk of PTSD and anxiety.

The significant reduction in stress-related
states among students may be explained by their
better adaptation to the physical and extreme
conditions offered by the adventure program. The
program may have contributed to the development
of skills that help students cope with stress, as well
as provided opportunities for PA, which had a
positive impact on their psychophysiological state.

At the same time, the indicators of female
students after the intervention were worse than in
the comparison group. This may be due to the fact
that the program did not fully take into account
their needs and characteristics. It is possible that
the structure of the program or its elements caused
additional stress for female students, or they faced
great difficulties in adapting to its conditions due to
a low level of their readiness for the travel
including physical fitness. These factors may have
contributed to the worsening of their stress-related
states.

The expectation that extreme activity can
work as a powerful “positive stressor” that blocks
the development of stress is logical and based on
personal experience. However, the results show
that gender plays a significant role in the reaction
to such activity in the face of a powerful stressor
associated with war.
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Most likely, this is due to the fact that
extreme loads correspond to the usual stress
adaptation mechanisms of male students, while for
female students they can cause more complex
reactions, possibly increasing internal strain. On
the other hand, these differences may be explained
by socio-cultural or psychological factors, such as a
greater risk-taking tendency among male students
compared to female students, as well as their less
pronounced stress reactions in wartime, which we
observed during our research (Andrieieva, et al,
2023, 2024; Byshevets et al, 2023, 2024).

The findings have significant practical
implications. Short-term adventure programs are
recommended for male students, as they have
shown a significant reduction in the level of stress-
related states. As for female students, in the future
it is advisable to adjust the program to meet their
needs, physical abilities, and individual
characteristics, as well as to test the adjusted
program on another group of higher education
students to study its effectiveness.

Conclusions

This study is one of the first to examine the
impact of adventure tourism on students’ mental
health during wartime and makes a new
contribution to understanding the mechanisms of
influence of extreme activities on stress-related
states in higher education students.

It was found that adventure tourism has a
pronounced impact on students’ perception of the
military stressor. Most of all, this is due to the
significant physical and mental efforts that have to
be overcome during such activities, as well as
greater emotionality compared to other types of
PA. However, significant gender differences were
found in the impact of short-term adventure
programs: while male students showed a significant
reduction in stress, anxiety, and PTSD risk
compared to the comparison group, female
students, on the contrary, had higher scores for
stress-related states. To better understand these
gender differences, comprehensive studies that take
into account both the physiological and
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psychological aspects of adventure tourism-related
stress are needed.

The data obtained can act as a starting point
for further research on gender differences in
reactions to military stress and extreme types of
PA, as well as their impact on stress-related states
in higher education students. In addition, it is
necessary to find out what psychological
mechanisms underlie the therapeutic effect of
adventure tourism, as well as what organizational
and security measures should be taken to ensure the
widespread implementation of such programs in
Ukrainian realities.

Limitations. Our study was conducted
within the framework of the specialty ‘physical
culture and sports’, thus the focus was on the
psychophysical aspects of participation in a short-
term adventure program. Therefore, it is beyond the
scope of this study to confirm the assumption that
powerful positive stress caused by participation in
the program can displace or block the development
of stress and prevent stress-related states in
students during wartime. This assumption should
be left for consideration by biologists, physicians,
or other experts who study and measure the
physiological manifestations of stress. Potential
limitations of the hypotheses are as follows:

Individual differences: the reaction to a
stressor may vary between participants, S0
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