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Abstract:

The ongoing hostilities in Ukraine require adjustments to the educational process for higher education students,
particularly the implementation of measures to mitigate the effects of emotional disorders through physical
activity. Of significant practical interest to researchers is the assessment of emotional disorder risk, characterized
by negative reactions among students to crisis situations, including emotional distress such as anxiety and
aggression, amid ongoing military operations in Ukraine. This study aimed to identify higher education students
at risk of emotional disorders under the influence of stress factors, particularly military actions. Material and
methods. The study was run from April 20 to June 20, 2022. The study involved 573 higher education students
from different regions of Ukraine. During the period of the study, 78.0% of respondents were in the country, of
whom 45.5% had a negative experience of being in the area of active hostilities. The following methods were
used: analysis of scientific and methodological literature, sociological methods, methods of physical activity
assessment, and mathematical statistics. Results. It was found that the appearance of the signs of emotional
disorders did not depend on the actual experience of being in the epicentre of hostilities, however, it was shown
that female students were more prone to manifestations of emotional distress compared to male students. The
respondents were divided into two clusters. Cluster 1 was formed by 53.4 % of students with emotional
disorders, and cluster 2 consisted of 46.6 % of students with increased tolerance to stress factors. Cluster 1
included mostly female students. The outbreak of hostilities was accompanied by the emergence of
psychological problems in them, the emergence or increase of bad habits against the background of a
predominantly sedentary lifestyle, low levels of physical activity, and less attention to their own health.
Furthermore, regardless of the cluster, university students report a deterioration in their physical condition. A
classification tree was built, which allows to correctly evaluate the degree of risk of developing emotional
disorders with a probability of 85 %. Conclusion. Up-to-date information on students' response to stressful
conditions is of great practical importance for the development and implementation of measures aimed at their
prevention and correction through physical activity in the educational process of higher education institutions.
Keywords: distance learning, negative experiences, questionnaire, classification tree.

Introduction

In the 21st century, crisis phenomena have been haunting humanity for a long time. It can be stated that
Ukrainian students have been getting higher education under stressful conditions for the third year in a row
(Hakman et al., 2020; Lukyanov et al., 2019; Shynkaryk et al., 2022). Initially, as a result of quarantine
restrictions due to the COVID-19 pandemic, higher education institutions had a very short period to start
commonly using distance learning methods. Subsequently, active hostilities began on the territory of Ukraine
which became a continuation of the military confrontation in the east of the country started in 2014 (Andrieieva
et al., 2023; Kichuk, 2020). The war not only exacerbated social and economic problems in the country but also
led to mass deaths of soldiers and civilians, destruction of the housing fund, and other catastrophic consequences
(Petrachkov et al., 2023). On the territory of Ukraine, there is an emergency situation of a military nature at the
state level characterized by a violation of the normal conditions of life and activities of people on the territory of
the country caused by the military conflict posing a threat to the life and health of people. This military conflict
has caused social, economic, and environmental impacts not only on the countries involved in the conflict but
also on the global world (Costa et al., 2023).

Scientists widely discuss issues related to human behavior in extremely stressful situations (Kurapov et
al., 2023). They study the peculiarities of the emotional response to crisis phenomena when the population not
only turns out to be at the epicenter of tragic events but also becomes an active participant in them, underlining
the fact that experiencing a crisis phenomenon is accompanied by negative physiological changes (Sharun et al.,
2022; Su et al., 2022).
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The authors indicate the peculiarities of the mental condition of military personnel who carry out
combat missions in the conditions of armed local conflicts and the expediency of using means of physical
activity in medical and psychological rehabilitation (Kokun, 2004; Kravchenko et al., 2017; Stanchenkov et al.,
2021; Bryant et al., 2022). At the same time, there is limited scientific information concerning the civilian
population who found themselves in the zone of active hostilities. As indicated by O.A. Panchenko et al. (2014),
much less attention has been paid to the mental and physical condition of the population during hostilities than to
the mental condition of the direct participants in hostilities. The specificity of the victims' reactions to the
influence of extreme factors, as well as their dynamics over time, largely determine the strategy and tactics of
measures aimed at overcoming stress (Panchenko et al., 2015). The experience of scientific and pedagogical
activity shows that at present there is an urgent need to adapt the educational process to the implementation of
educational activities of students in the conditions of a military conflict. The study of students' response to stress
factors mainly concerns their adaptation to educational activities upon admission to higher education institutions
or during the exam session, quarantine restrictions, remote forms of learning, or challenges in the employment
market (Sokolov, 2015; Chub et al., 2020; Shpak, 2021).

Some recent studies have partially examined students’ reactions to hostilities in the Ukraine and mental
health (Lotzin et al., 2023; Pinchuk et al., 2024). Furthermore, researchers demonstrated the widespread
prevalence of post-traumatic stress disorder symptoms (66%), moderate and severe anxiety symptoms (45%),
and moderate and severe depression symptoms (47%) among higher school students (Pinchuk et al., 2024).

The study of the mental health of students who had lived in the capital of Ukraine during the active
phase of hostilities in Kyiv and Kyiv region showed a significant impact of war-related stressors and a high risk
of developing post-traumatic stress disorder. The authors consider systematic mental health assessment to be one
of the priority measures to prevent the development of mental health disorders.

Post-traumatic stress disorders, which develop as emotional, cognitive, and behavioral responses to
stress, often occur during war and significantly reduce the quality of life and daily life activities of students
living in the conflict zone (Rogowska et al., 2023). Particular attention is needed for people who have been
exposed to sexual violence or had cumulative trauma (Lotzin et al., 2023). However, in general, the authors
emphasize the need for targeted psychosocial interventions for these categories of people (Lotzin et al., 2023).

Moreover, researchers believe that the means of preventing mental health disorders should be aimed at
reducing anxiety as a factor of the greatest impact on students’ mental health (Pavlova et al., 2024).

Meanwhile, according to our assumptions, the crisis situation in the country has affected the physical
and psycho-emotional condition of the youth. They show signs of emotional disorders (Byshevets et al., 2022;
Meshko, 2023). Therefore, determining the degree of emotional disorders of student youth against the
background of prolonged military operations in the country is of considerable practical interest to scientists.
Deterioration of the emotional condition is manifested by negative reactions of the individual to crisis
phenomena (Panchenko et al., 2015), including manifestations of emotional distress (anxiety, aggression, etc.)
(Nemesh, 2021). Assessment of the emotional well-being of student youth, the level and dynamics of their
mental and physical conditions under the influence of stress will allow identification of students at risk of
developing emotional disorders and implementation of measures to prevent and correct the consequences of
students' emotional disturbances through physical activity (Gustems-Carnicer et al., 2019).

Thus, the development of effective algorithms for assessing the mental state in students who have been
or are currently under the influence of stressors can significantly optimize approaches to the prevention of
mental health disorders in higher school students and requires scientific justification.

Material and methods

Participants. The research was conducted in the period from April 20 to June 20, 2022. During this
period, 573 students of higher education institutions from different regions of Ukraine, including Kyiv,
Chernihiv, Uzhhorod, Kryvyi Rih, and Zaporizhzhia, took part in the survey. Among the surveyed, there were
41.7 % male students. The average age of the surveyed was 19.742.7 years. All participants took part in the
research on the basis of a voluntarily confirmed informed consent which described all the stages and procedures
of the research, having got acquainted with all the features of the research that could affect their decision.

Procedure. There were applied a questionnaire and methods of mathematical statistics (descriptive
statistics, frequency, correlation, cluster analysis, and a decision tree construction). The employees of the
National University of Ukraine on Physical Education and Sport developed and grounded the questionnaire
"Response of Ukrainian higher education students to the hostilities in the country" containing two groups of
questions. The information block included 7 questions, including information about the educational institution,
the gender of the respondent, their place of residence, plans for the future, peculiarities of studying in extreme
conditions, etc. The second block, the main one, consisted of 20 questions and was aimed at identifying the signs
of social stress disorder in students under the influence of the military conflict, and the measures used by the
respondents to overcome it. Some questions involved choosing one of the offered answers, for example, Yes /
Rather yes / Rather no / No; some of them involved choosing all the appropriate statements; others involved
entering absolute values or points. In the questions related to the assessment of the physical and psycho-
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emotional condition, students were asked to choose the most characteristic assessment of indicators on a 5-point
scale before and after the start of hostilities. Thus, the physical condition is evaluated from 1 to 5, where 1 is
lethargic, 5 is agitated, and the psycho-emotional condition is rated from 1 to 5, where 1 is apathetic, 5 is
irritated, which allowed confirming or denying the fact of worsening of the condition. The reliability of the
questionnaire was checked with the help of Cronbach's alpha test and using the method of decomposition. The
online survey was conducted on the basis of a random sample of students during educational activities at the
higher education institution, as well as those students who had received information about the research and
volunteered to participate in it. The questionnaire presented with the help of Google Forms was distributed using
the most popular messengers.

Statistical analysis. The synchronous reliability of the questionnaire and the internal consistency of the
questions of its main block were proven. Cronbach's alpha coefficient was 0.785, and standardized Cronbach's
alpha coefficient was 0.746. Reliability coefficients for the questions of the questionnaire correspond to the
normative indicator of the criterion of synchronous reliability, the correlation value at removal ranged from
0.751 (indicator "Well-being") to 0.800 (indicator "Presence of negative psycho-emotional symptoms"), that is,
they exceeded 0.7. In addition, the reliability of the main block of the questionnaire was checked with the help of
the method of decomposition (spline reliability), in which the test questions were divided into two parts (odd and
even) and the correlation between them was established.

Calculations showed that the correlation between groups of questions is high and is 0.686 (Table 1).

The obtained results also indicate the reliability and internal consistency of the questionnaire "Response
of Ukrainian higher education students to the hostilities in the country". Please note that the answers received
were coded to perform the appropriate calculations to assess the reliability of the questionnaire, as well as to
construct a classification tree, instead, the cluster analysis was performed without prior coding by means of Data
Mining (Narkevich et al., 2021).

Table 1. Results of the spline reliability test of questions of the main block of the questionnaire (n=573)

Correlation. 1 and 2 parts of the questionnaire: 0.686
Split-half reliability: 0.814; Gutman's split-half: 0.807

Positions Being in a combat zone / Negative symptoms / | Psychological problems / Applied measures /
Self-education / Taking sedatives / Attention to | Health-improving physical activity / Harmful
health / Activity / Mood / Work capacity / habits / Lifestyle / Sleep / Appetite / Well-
Deterioration of psycho-emotional condition being / Deterioration of physical condition

Average 22,41 27,06

Amount 12841,0 15508,0

Standard deviation 3,93 4,67

Variance 15,46 21,81

Alpha 0,55 0,70

With the help of the Generalized Data Mining Clustering module using the EM clustering method with
V-fold cross-tabulation, which allows automating the process of establishing the number of clusters, students
were divided into homogeneous clusters including respondents who have similar responses to today's challenges.
It should be noted that the EM clustering algorithm belongs to non-hierarchical algorithms, which, instead of
cluster centers, assume the presence of a probability density function for each of the clusters with the
corresponding value of mathematical expectation and variance, and the partition search is carried out according
to the rule of maximum likelihood. At the same time, this clustering method gives better results in the case of
overlapping clusters. With the help of Data Mining technology using the CHAID method, a classification tree
was constructed. The description of the data set for constructing the classification tree is presented in the table
(Table 2).

Table 2. Description of the data set for assessing the reliability of the questionnaire

N | Column name Code Interpretation of the code
1 | Place of residence No code Name of the city
2 | Educational institution No code Abbreviation of the higher education institution
3 | Sex 1/0 Male / Female
4 | Age No code Absolute value of age
5 | Being in a combat zone 1/0 Yes /No
6 | Plans for the future 1/0 Live and work in Ukraine / Abroad
7 | Are there any studying problems? 1/0 Yes /No
8 | Are there any psychological problems? 5/4/3/2 No / Rather no / Rather yes / Yes
9 | Implementation of anti-stress measures 0/1/2 No / Yes / Physical activity
10 | Self-education, self-improvement 5/4/3/2 Yes / Rather yes / Rather no / No
11 | Health-improving physical activity 5/4/3/2 Yes / Rather yes / Rather no / No
12 | Taking sedatives 5/4/3/2 No / Rather no / Rather yes / Yes
13 | Appearance / intensification of bad habits 5/4/3/2 No / Rather no / Rather yes / Yes
14 | Health care 5/4/3/2 Yes / Rather yes / Rather no / No
15| Lifestyle Active / Passive / Does not contribute to maintaining
5/4/3/2 o
health / In extreme conditions
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16 activity
17 . sleep
18 Evaluatlop of mood From 1 to 5, where 1 is the lowest score, 5 is the
—— each quality, - No code .
19 score appetite highest one
20 working capacity
21 well-being
22| Usual  psycho- | Before hostilities
3 emotional At the time of the | Nocode From 1 to 5, where 1 is apathetic, 5 is irritated
condition, score survey
24 Usual physical Before hostilities
25| condition, score At the time of the | No code From 1 to 5, where 1 is lethargic, 5 is agitated
survey
26 | Change in psycho-emotional condition 1/0 Deterioration was observed / Deterioration was not
27| Change in physical condition observed

Note: data calculated or obtained as a result of analysis are in italics.

Descriptive statistics was used at the initial stage of the research, at the stage of studying the contingent
of respondents. A comparative analysis of the studied indicators of higher education students in the conditions of
crisis phenomena assigned to different clusters was carried out using the Mann-Whitney U-test, and a
comparison of psycho-emotional and physical condition assessments before and after the start of the hostilities
was performed using the Wilcoxon signed-rank test. With the help of frequency analysis, there were established
the differences between the shares of respondents assigned to different clusters based on the answers to the
questions of the questionnaire. For this purpose, Pearson's chi-squared test (x°) was used. Correlation analysis of
dichotomous variables was carried out using the Chuprov-Kramer coefficient ¢. Guided by the recommendations
of scientists, a classification tree was constructed with the help of the Data Mining technology using the CHAID
method. Note that during the clustering and constructing the classification tree, coding of the questionnaire data
was not carried out since modern Data Mining technologies allow analyzing not only numerical but also textual
information. At all stages of statistical analysis, the level of significance at the level of a = 0.05 was agreed.
Provided that the value of p exceeded 0.001, it was presented in a rounded form, and in the other case -
"p <0.05".

Results

It was established that during the survey, 78.0% of the respondents were on the territory of the country,
while 17.7% of them were evacuated, and the rest stayed at home. 18.7% were abroad, and another 3.3% of
students were members of the territorial defense of cities. Among students, 45.5% had a negative experience of
being in a zone of active hostilities. Therefore, a significant part of student youth could potentially get social
stress disorders. Regarding plans for the future, 59.9% of respondents said that they intend to live and work in
Ukraine; 7.3% of students decided to live and work abroad; 5.1% would like to live and work in Ukraine but do
not see any prospects for themselves, and the remaining 27.7% of respondents indicated that for that moment
they had not decided yet how to build their future.

It was established that only 19.2% of students of higher education institutions did not identify signs of
emotional distress upon the start of hostilities in the country. Instead, in various combinations, 62.3% of
respondents experience anxiety, 58.5% - mood swings, 37.0% - depression, and 22.2% - aggressiveness. At the
same time, almost a third part of students, 29.7%, notice three or four symptoms of emotional distress at the
same time. As for the measures taken to combat stress, 77.1% are engaged in physical culture and sports and/or
recreational activities, including hiking and cycling in the fresh air, 41.2% of respondents are inclined to engage
themselves in art or handicrafts, 39, 3% become calmer by studying, learning foreign languages, helping people,
animals, etc. However, 8.7% of respondents noted that they have no methods to calm themselves down or do not
have such an opportunity. As can be seen, the majority of representatives of the student youth of higher
education institutions try to engage in constructive activities, in particular sports, volunteering, art, etc., in order
to overcome the consequences of crisis phenomena. However, unfortunately, 26.9% of respondents
systematically use sedatives or sleeping pills, 24.6% admitted that they have developed or increased bad habits,
and only 37.7% of respondents noted that they continue to lead an active lifestyle. At the same time, 35.1% of
respondents stated that their psycho-emotional and physical condition had deteriorated after the start of
hostilities in the country. In the course of the research, there were several assumptions put forward. One of them
concerned the impact of the negative experience of being in a zone of active hostilities on the psycho-emotional
and physical condition of students of higher education institutions. However, the assumption was not confirmed:
no statistically significant correlation was found between the negative experience and deterioration of the
psycho-emotional condition (x*=0.92; p=0.339; ¢=0.04) and physical (x*=0.64; p=0.423; ¢=0.03) condition.
From our perspective, this result is explained by the inclusion of young people in a psycho-traumatic situation,
regardless of their location. Moreover, as we believe, the factor of the crisis phenomenon was intensified through
mass media. It has been proven that the appearance of symptoms of emotional distress does not depend on the
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experience of being in the epicenter of hostilities. And, even the opposite, some students who were in relative
safety got some symptoms (Figure 1). Thus, the share of students with symptoms of anxiety who were not in the
zone of active hostilities is statistically significantly (x*=4.04; p=0.045) higher than the share of students who
had a negative experience. On the other hand, the rest of the studied symptoms were more characteristic of
students who were in the zone of active hostilities, however, it was not possible to prove the statistical
significance of the differences. The share of students showing aggressiveness (x’=0.19; p=0.664), having
depressive states (x’=3.29; p=0.070), mood swings (x*=0.85; p=0.358) did not differ statistically significantly
depending on whether they had experience of being in a zone of active hostilities.
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Figure 1. Frequency of emotional distress symptoms depending on negative experiences (n=573)

On the other hand, we believed that female students are more prone to worry compared to male
students, and also put forward the assumption that male students are more prone to aggression. In this case,
despite the revealed statistical significance between gender and deterioration of psycho-emotional and physical
condition, the correlation turned out to be very weak: (3*=13.40; p<0.05; ¢=0.15) and (y*=10, 92; p=0.001;
¢=0.14) for psycho-emotional and physical condition, respectively. It was established that female students
indicated the presence of such symptoms as anxiety, aggressiveness, depressive states, and mood swings more
often than male students. Shares of female students with manifestations of anxiety (x’=55.25; p<0.05),
aggression (x*=9.52; p=0.003), depressive states (x*=33.59; p<0.05), and mood swings (3*=19.15; p<0.05)
statistically significantly outweigh the share of male students with such characteristics. As can be seen, as a
result of the research, some of our assumptions were confirmed, and some of them were refuted. At the next
stage of the research, all the obtained data were subjected to the clustering procedure. As a result of the division
implemented with the help of intelligent data analysis, which along with numerical data analyzes textual
information as well, all surveyed students were divided into two clusters. Cluster 1 included 53.4% (n=306) of
students, and the remaining 46.6% (n=267) formed Cluster 2. It was found that the representatives of different
clusters differ statistically significantly according to all qualitative variables, except for the experience of being
in a combat zone and engaging in self-education/self-improvement, as well as by all quantitative variables except
for the assessment of the psycho-emotional condition before the start of hostilities (Table 3).

Table 3. Comparative analysis of categorical and continuous data

L Calculation results . . Calculation results
Categorical indicator 5 Continuous variables S
df X p BetweenSS | Within SS F p
Place of residence 4 4927 <005 | Age 68,6 3968,1 9,87 0,002
Educational institution 9 57,11 <005 | Activity 201,5 5009 22974 | <0,05
Sex 1 54,85 <005 | Sleep 100,3 580,0 98,70 | <0,05
Current residence 3 13,85 0,003 | Mood 191,5 401,1 272,60 | <0,05
Being in a combat zone 3 6,89 0075 | Appetite 1522 5778 15043 | <0,05
Plans for the future 3 10,06 0018 | Work capacity 2572 5444 269,74 | <0,05
Are there any studying 3 50,14 <005 Well-being 2555 4198 | 347,57 | <005
problems?
Are t'here any 20 152,69 <005 Psycho-emotional condition 0002 4550 0003 | 0959
psychological problems? (before)
Negative symptoms 3| 16708 | <005 | Psycho-emotional condition (actual) 219 216 | 2012 | <005
Anti-stress measures 15 89,30 <0,05 | Physical condition (before) 319 526,7 3454 | <0,05
Self-education 28 6,75 0,080 | Physical condition (actual) 1943 5135 216,11 | <0,05
Taking sedatives 3 8143 <005 | Note: Between SS —variance between groups; df=m-1, m —number of groups (clusters);
Appearance  of  bad Within SS — intragroup variance; df=n-m, n — the number of observations in each of the
habits 3 247 <005 | groups; F— F-test; 3—significance level reached 1111k
Health care activities 3 29,65 <0,05
Lifestyle 3 115,73 <005
Note: df=n-1, nis the number of possible answer options
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Studying the characteristic features of students assigned to different clusters, a number of regularities
were found. The specific characteristics of students assigned to Cluster 1 were: the majority of the contingent is
female (y’=54.85; p<0.05); the beginning of hostilities was accompanied by the appearance of psychological
problems among the representatives of Cluster 1 (3*=137.94; p<0.05); a lower level of physical activity
compared to the participants of Cluster 2 (3*=54.78; p<0.05); more frequent usage of sedatives (x*=71.49;
p<0.05); the beginning of hostilities in the country caused the appearance or intensification of bad habits
(x2=33.35; p<0.05); in different combinations, they are bothered by at least three signs of emotional distress
(x’=120.40; p<0.05); half of the representatives are characterized by a passive lifestyle (consistency criterion
X2=0.052; p=0.819); during the period since the beginning of hostilities on the territory of the country, there has
been a statistically significant decrease in the psycho-emotional condition of the representatives of Cluster 1
from 3 (2; 3) to 2 (2; 3) points (T=10562.5; Z=4.057; p<0.05 ); before the start of hostilities they had lower
indicators of physical condition compared to the participants of Cluster 2.

Regarding the specific characteristics of students assigned to Cluster 2, the following was found:
Cluster 2 includes more representatives of the male gender; no complaints about the emergence of psychological
problems upon the beginning of hostilities in the country; a higher level of physical activity compared to the
representatives of Cluster 1; no need to use sedatives; there was no appearance or intensification of bad habits;
paying more attention to their health (x’=20.09; p<0.05); a larger part of them does not identify any signs of
emotional distress (x*=62.34; p<0.05); the majority of participants have an active lifestyle (consistency criterion
¥*=66.61; p<0.05); students remained balanced: regardless of the beginning of hostilities their psycho-emotional
condition scores were 3 (2; 3) points (T=3743.0; Z=0.772; p=0.440). There are also common features between
representatives of different clusters.

Thus, regardless of the cluster, the following common features were found: dividing students into
clusters did not depend on the experience of being in a zone of active hostilities (p=0.075); students engage in
self-education to the same extent (p=0.080); before the beginning of hostilities, the psycho-emotional condition
of students did not differ (p=0.959); there was a statistically significant decrease in physical condition: from 4 (3;
4) to 3 (2; 3) points (T=2650.5; Z=10.524; p<0.05) of the representatives of Cluster 1 and from 4 (3; 5) ) to 4 (3;
4) points (T=2837.0; Z=4.561; p<0.05) of the representatives of Cluster 2. Such indicators as activity, sleep,
mood, appetite, work capacity, and well-being of the representatives of Cluster 2 exceed the corresponding
indicators of students united in Cluster 1 (p < 0.05) (Figure 2).
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Figure 2. Graph of means for continuous variables: 1 — age; 2 — activity; 3 — sleep; 4 — mood; 5 —
appetite; 6 — work capacity; 7 — well-being; 8 — psycho-emotional condition (before); 9 — psycho-emotional
condition (actual); 10 — physical condition (before); 11 — physical condition (actual)

Thus, it can be stated that the representatives of Cluster 2 adapted more easily to crisis conditions,
including due to an active lifestyle, intensified physical activities, and care about their health. At the same time,
from our point of view, the factor that contributed to better resistance to crisis phenomena of the students of
Cluster 2 was the increased level of physical condition before the beginning of hostilities in the country
compared to the one of the students of Cluster 1 (p < 0.05).

Cluster 1 representatives can be conventionally called students with stress-related disorders, and Cluster
2 representatives can be conventionally called students with increased resistance to crisis phenomena.

In the course of the research, based on empirical data and guided by the recommendations of scientists,
a classification tree was constructed with the help of Data Mining technology using the CHAID method
(Figure 3).
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Figure 3. Algorithm for developing a methodology for identifying higher education students with a
stress-associated condition based on the “classification tree”.

There was offered a technique for identifying higher education students with a stress-related condition
based on the developed classification tree. The methodology includes a series of questions answering which
makes it possible to assign a higher education student to one or another cluster. The algorithm for developing the
methodology is presented in the figure. The questions to the students should be formulated taking into account
their gender. If it is a female student, we find out their well-being and draw conclusions depending on its
assessment: if the female student rates it less than or equal to 2, we assign them to Cluster 1; if the female
student assesses their well-being as satisfactory (three points) and at the same time has an active lifestyle we
assign them to Cluster 2; if they score three points, have a passive lifestyle, but have a good or excellent appetite
(scores it 4 or 5 points), they go to Cluster 2; if the female student assesses their well-being as good or excellent
but does not complain about the presence of psycho-emotional problems we assign them to Cluster 2. If this is a
male student, we find out the level of their physical activity and, depending on their assessment, draw
conclusions: if a male student assesses it as unsatisfactory or satisfactory and at the same time is characterized by
unsatisfactory or satisfactory well-being, then we assign them to Cluster 1, and in the opposite case they are
assigned to Cluster 2; if the male student's well-being is good or excellent, then they are assigned to Cluster 2.
The research showed that the classification of the student using the constructed tree has an error of 15.0 +1.5%.
Therefore, in 85% of cases, a series of simple questions allows determining the degree of risk of emotional
disorders of a student correctly. Operative information about students' responses to stressful events is important
for the development and implementation of preventive measures in the educational process of higher education
institutions.

Discussion

The population of the country is gaining an extremely negative experience, and a considerable part of
people have suffered and continue to suffer as a result of the military conflict on the territory of the country
(Frankova et al., 2022). Having studied the scientific sources highlighting information on the consequences of
crisis phenomena, we found that the majority of publications aimed at determining the response of individuals to
stress related to the military (Byshevets et al., 2023; Panchenko et al., 2015; Pavlova et al., 2023). As for
civilians, there are much fewer scientific studies. Usually, these are medical or psychological studies aimed at
developing and implementing into practice clinical and organizational models of comprehensive care for the
population living on the territory where military operations took place and requiring psychological and
psychiatric care (Nemesh et al., 2023; Hartmann et al., 2023). However, as the survey showed, student youth in
the conditions of hostilities on the territory of the country are not only experiencing a difficult situation but also
need to express their feelings and thoughts on this issue (Sheather, 2022). Therefore, it is imperative that the
educational framework be modified to accommodate the learning needs of students in the midst of military
conflict. It is our contention that the efforts of physical education teachers, together with the creation and
application of educational technologies designed to mitigate emotional disturbances among university students
through physical education and sport, could play a crucial role in mitigating the effects of exposure to hostilities.
Such measures would facilitate the continuation of educational activities even under crisis conditions.
Formulating this particular approach involves assessing the emotional health of the student population,
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monitoring the status and progression of their psycho-emotional and physical well-being in the midst of the
crisis, and identifying those students who are more vulnerable to stress-related problems (Pels et al., 2022).

In order to effectively address the psycho-traumatic effects of military conflict in the country, it's
important to first understand and articulate how students are responding to these stressors (Levin et al., 2023).
The military threat and military actions on the territory of the country make the population have negative
emotions among which fear is the biggest one and its main behavioral consequences are panic, aggression, and
apathy; and an emergency situation can cause different reactions depending on the nature of a person, their
involvement in the situation and the possibilities of adaptation. At the same time, as a result of a long stay in a
life-threatening emergency situation, personality changes that can lead to maladaptation or socially dangerous
behavior are formed. Studying the peculiarities of people's behavior in the conditions of crisis phenomena and
their consequences we paid attention to the definition of "emotional distress", which is characterized by the
instability and inadequacy of emotional reactions and is expressed in the predominance of negative emotions,
anxiety, and fears. On the other hand, the term "social stress disorder" seems to be more acceptable; as
mentioned above, it defines the state of personal maladjustment under the influence of a crisis phenomenon, and
the degree of its manifestation depends both on the personal characteristics of the individual and the intensity
and duration of the psycho-traumatic situation. Thus, in our opinion, social stress disorder includes emotional
distress manifested in the appearance of anxiety, depressive states, mood swings, and aggression.

Given the impact of the military conflict on different regions of Ukraine, there's an urgent need to adapt
the educational strategies of higher education institutions to facilitate learning in the midst of hostilities. In order
to help students cope with the effects of such conflicts through physical education and sport, a comprehensive
survey was conducted. The survey aimed to understand the impact of military action on the physical and psycho-
emotional wellbeing of university students, and to identify those at higher risk of experiencing social stress-
related disorders. Using tools such as the Zung Self-Rating Depression Scale, Reeder's Psychological Stress
Scale, and scales measuring stress regulation and emotional distress, we developed and administered the
"Response of Ukrainian Higher Education Students to the Hostilities in the Country" questionnaire.

This tool was validated to ensure its reliability in capturing students' experiences and reactions to the
conflict. Since the survey of students began some period after the beginning of hostilities on the territory of
Ukraine (April 20), we assumed that in our case we could talk about signs of social stress disorders that may
manifest under the influence of hostilities on the territory of the country. Analyzing the manifestations of social
stress disorders of the civilian population in a situation of hostilities, in which 201 respondents took part - adults
(18-70 years old) of various social statuses 72.1% of whom consider themselves witnesses of hostilities,
0. Panchenko found their dominant feeling to be anxiety (2015). As can be seen, our research confirms the data
of the literature: most of the student youth we interviewed were also characterized by anxiety. Again, students
rated their activity, work capacity, and emotional condition as satisfactory, as well as those interviewed in the
study of O. Panchenko (2015). It turned out that students who did not directly witness the armed confrontation
reacted to the events in the country in the same way as students who were directly in the zone of active hostilities
(Kurapov et al., 2023). This confirms the negative reaction of people to an extreme event even if they are
bystanders. Based on the data collected by the researcher, 51.7 % of participants reported a decline in their
emotional well-being, while a decline in physical health was less common, affecting 28.4 % of respondents.
Conversely, our study found that university students experienced a statistically significant (p<0.05) decline in
their physical health, according to their self-assessments. Perhaps this can be explained by a decrease or a sharp
limitation of physical activity of students during the military conflict which caused them to feel the deterioration
of their physical condition (Lannoy et al., 2023). At the same time, our assumption that female students react
more strongly to crisis phenomena compared to male students was confirmed. Scientists note a significant
positive effect of motor activity in reducing stress among different population groups (Andrieieva et al., 2019,
2021; Drozdovska et al., 2020; Hakman et al., 2020) and among students (Kuswahyudi et al., 2022; Pascoe et al.,
2020; Singh et al., 2022; Yilmaz et al., 2016).

Conclusions

The questionnaire "Response of Ukrainian higher education students to the hostilities in the country”
was developed and grounded. It was established that the appearance of signs of emotional disorders does not
depend on the experience of being in the epicenter of hostilities. Female students were more prone to anxiety,
depression, and mood swings compared to male students. Students were divided into two clusters: Cluster 1 was
formed by students with manifestations of emotional disorders, and Cluster 2 was formed by students with
increased resistance to stressful events. Cluster 1 included students with low physical activity and lower
indicators of physical condition, which were statistically significantly different (p < 0.05) compared to the
participants of Cluster 2. A classification tree was constructed which allows identifying students at risk of
emotional disorders against the background of hostilities in the country for further introduction of preventive and
health-improving measures into the educational process of higher education institutions.
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At the theoretical level, the role and place of physical activity in mitigating the negative impact of a
stressful conditions (being in a combat zone) on the psychological state of students and their ability to cope with
the influence of stressors, was proved.

From a practical point of view, a scientifically justified algorithm for the methodology of identifying
higher education students with stress-associated conditions based on the “classification tree” was proposed,
which allows to assess through simple questions the risks of mental health disorders in students and to take
prompt action to prevent and manage disorders.
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