© Aluna Publishing

weas Wiadomosci Lekarskie Medical Advances, VOLUME LXXVIII, ISSUE 11, NOVEMBER 2025

ORIGINAL ARTICLE

CONTENTS

Adaptive volleyball as a means of physical education and
sports rehabilitation of combatants

Valentyn V. Bondarenko', Kostiantyn V. Prontenko?, Dmytro V. Shtanagei’, Nataliia Yu. Khudiakova',
Dmytro V. Konstantynov', Oleksandr S. Skliar*, Oleh 0. Masnyi®

'NATIONAL ACADEMY OF INTERNAL AFFAIRS, KYIV, UKRAINE

25.P. KOROLIOV ZHYTOMYR MILITARY INSTITUTE, ZHYTOMYR, UKRAINE

SNATIONAL UNIVERSITY OF UKRAINE ON PHYSICAL EDUCATION AND SPORT, KYIV, UKRAINE

*KHARKIV NATIONAL UNIVERSITY OF INTERNAL AFFAIRS, KHARKIV, UKRAINE

°DROHOBYCH IVAN FRANKO STATE PEDAGOGICAL UNIVERSITY, DROHOBYCH, UKRAINE

ABSTRACT

Aim: To determine the impact of adaptive volleyball training sessions on the psycho-emotional and functional state of combatants.

Materials and Methods: The research involved 64 service members participating in combat operations who underwent rehabilitation in 2024-2025 after
injuries and damages to the musculoskeletal system. The duration of the research was 6 weeks. The research employed theoretical, empirical, and mathematical
statistical methods.

Results: It has been found that adaptive volleyball training sessions have a positive effect on the indicators of psycho-emotional and functional state of
combatants. A significant improvement in the indicators of emotional state (p < 0.001) by 1.33 points and neuro-emotional stress (p < 0.05) by 4.43 points
has been found. The functional state of the respiratory system in combatants also improved by 5.6 seconds in the Stange test and by 2.9 seconds in the Genchi
test. The indicators of the functional state of the cardiovascular system in combatants, according to the Rufier Index, have also improved by 0.83 c. u. after the
use of adaptive volleyball training sessions. Still, the changes were not significant (p > 0.05) due to the short period of the research.

Condlusions: It has been established that adaptive volleyball is an effective means in the framework of physical education and sports rehabilitation for
individuals who have suffered musculoskeletal injuries. It has been proven that adaptive volleyball training sessions have a positive effect on the indicators of

the psycho-emotional and functional state of combatants.
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INTRODUCTION

The consequences of the hostilities in Ukraine have led
to anincrease in the number of people with disabilities,
including those with musculoskeletal disorders. The
vast majority are service members and employees of
other law enforcement agencies. After receiving med-
ical care, including surgical intervention, these individ-
uals require further comprehensive rehabilitation mea-
sures to restore their self-care functions, motor skills,
and social activities. To this end, healthcare facilities, the
Ministry of War Veterans Affairs, and related agencies
are expanding and diversifying rehabilitation services.

Physical education and sports rehabilitation is essen-
tial and effective. It is considered a system of measures
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developed through the use of physical exercises aimed
atrestoring and compensating for the body’s functional
capabilities, improving physical and mental health,
and overall well-being [1, 2]. Exercise is beneficial for
people who have been injured, wounded, and are
undergoing rehabilitation; people with disabilities, as
it prevents secondary complications (muscle atrophy,
osteoporosis) and helps to improve psycho-emotional
and functional state [3, 4]. An essential task in the reha-
bilitation of combatants who have suffered musculo-
skeletal injuries through physical culture and sports is to
restore mobility in joints, strengthen muscles, improve
coordination and endurance, and reduce pain through
vigorous physical activity [5, 6].
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One type of physical education and sports rehabil-
itation is adaptive sports [7]. By adapting traditional
sports to people with disabilities and involving them in
participation, itis possible to more effectively overcome
the effects of injuries, wounds, post-traumatic stress
disorder, increase self-esteem, reduce symptoms of
depression and tension, improve the process of social-
ization, etc. [8]. The adaptive sports program includes
various game-based activities, such as adaptive volley-
ball, wheelchair basketball, amputee football, swim-
ming, track and field, cycling, archery, table tennis, etc.

The analysis of modern scientific works gives grounds
to state that adaptive volleyball is an effective means of
physical culture and sports rehabilitation of people with
musculoskeletal disorders [9, 10]. This sport is a complex
coordination sport, involves various muscle groups, re-
quires concentration, quick thinking, and rapid reaction.
The key feature of adaptive volleyball is moving around
the court with support on the hands and buttocks. During
training, players develop the ability to coordinate their
actions, taking into account anatomical and physiological
features; develop skills in performing several technical
and tactical actions necessary for a successful game;
develop special physical qualities, in particular speed,
agility during the performance of complex coordination
movements [11]. Adaptive volleyball is the only team sport
for people with amputations and other musculoskeletal
injuries that is cultivated in many countries and is part of
the Paralympic Games. Experts say that people without
notable physical limitations can also play and train in this
sport, since the specifics of adaptive volleyball do not
provide any advantage on the court [12].

Scientists [10, 13] note that the inclusion of adaptive
volleyball in the rehabilitation program for service
members with lower limb amputation is a logical re-
sponse to the challenges of today, as this area helps
to expand the functional capabilities of a person, pro-
motes faster recovery of physical and mental health,
and more effective overcomes the effects of stress.
Other researchers emphasize the effectiveness of the
impact of adaptive game sports on the psycho-emo-
tional state and socialization of participants, including
people with disabilities [14].

The need to study the impact of adaptive volleyball
as a means of physical culture and sports rehabilitation
on the psycho-emotional and functional state of com-
batants has prompted our research.

AIM

The aim is to determine the impact of adaptive vol-
leyball training sessions on the psycho-emotional and
functional state of combatants.
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MATERIALS AND METHODS

PARTICIPANTS

The research, which was conducted in 2024-2025,
involved 64 service members participating in combat
operations who were undergoing the final stage of
rehabilitation after injuries and damages to the mus-
culoskeletal system, in particular the lower extremities
and spine, and were recommended for physical training
and sports rehabilitation based on medical reports.
The rehabilitation activities were conducted at reha-
bilitation centers in Kyiv, Kyiv Oblast, and Zhytomyr.
Adaptive volleyball training sessions were held at the
sports bases of the National Academy of Internal Affairs
(NAIA) and S. P. Koroliov Zhytomyr Military Institute
(ZhMl) five times a week. The results were analyzed at
the Department of Physical Education and Sports Reha-
bilitation of S. P. Koroliov ZhMI and the Department of
Special Physical Training of the NAIA. The psycho-emo-
tional and functional state of combatants was tested
at the beginning of their arrival at the training bases
of the educational institutions and after six weeks of
systematic training.

RESEARCH METHODS

The research employed theoretical, empirical (psy-
cho-diagnostic, functional methods), and mathematical
statistical methods. Two psycho-diagnostic methods
were used to study the dynamics of psycho-emotional
state indicators in the participants of the experiment:
“Self-Assessment of Emotional State” (developed by
A. Wessman and D. Ricks) and “Assessment of Neu-
ro-Emotional Stress” (proposed by T. A. Nemchyn).
The “Self-Assessment of Emotional State” method is
designed for self-assessment of the emotional states
of combatants on a ten-point scale. The participants
were asked to choose from each of the following
statements (“Resilience-anxiety”, “Vigor-fatigue”, “Ela-
tion-depression’, “Self-confidence-helplessness”) the
one that most accurately reflects their emotional state
during the research period and mark the corresponding
number in the form. The integral indicator of the emo-
tional state of combatants was determined using the
appropriate formula. If the emotional state indicator is
within 8-10 points, it can be interpreted as very good;
within 6-7 points — as good; 4-5 points — as worsened;
1-3 points — as poor.

The “"Assessment of Nero-Emotional Stress” method
comprises 30 characteristics of this condition, catego-
rized into three degrees of severity: A (low), B (average),
and C (high). By choosing one of the three answer
options (A, B, C), the participants of the experiment
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Table 1. Dynamics of the indicators of psycho-emotional and functional state of combatants in the process of adaptive volleyball training sessions (n = 64)

Initial stage Final stage Reliability of the difference
X£+m X£m t p
Level of emotional state, points
5.31+0.21 6.64 £0.19 4.70 p <0.001
Level of neuro-emotional stress, points
61.24 +1.52 56.81 +1.47 2.10 p <0.05
Stange test, seconds
54.7 +£2.15 60.3+1.98 1.92 p =0.05
Genchi test, seconds
389+1.22 41.8+1.08 1.78 p = 0.05
Rufier Index, c. u.
7.27 £0.48 6.44 +£0.45 1.26 p = 0.05

Notes: X — arithmetic mean; m — standard error; t — Student’s t-test value; p — p-value

Source: compiled by the authors of this study

assessed their state of neuro-emotional stress at the
current time. The data were processed by summing the
points: for answer A — 1 point, B - 2 points, and C - 3
points. The range from 30 to 50 points characterizes a
low level of neuro-emotional stress, 51-70 points — av-
erage; from 71 to 90 points — high.

The functional capabilities of the participants were
assessed using the Stange test (duration of breath
holding during inhalation), the Genchi test (duration
of breath holding during exhalation), and the Rufier
Index. Breath-holding tests allow for assessing the func-
tional capabilities of the respiratory system. The level
of functional capabilities of individuals was assessed
by the duration of breath holding during inhalation:
more than 60 seconds (excellent), 40-60 seconds (good),
30-40 seconds (satisfactory), and less than 30 seconds
(low). During exhalation, a breath-hold of more than 40
seconds indicates an excellent level of functional capac-
ity; 30-40 seconds — good; 25-30 seconds — satisfactory;
less than 25 seconds - low. The Rufier test determines
the level of cardiovascular reserve during any physical
activity. After 3-5 minutes of rest in a sitting position,
the combatant’s heart rate was counted for 15 seconds.
The data obtained were recorded, and the participant
was asked to perform 30 squats with arms extended
forward for 45 seconds. At the end of the squats, the
employee sat down, and the heart rate was counted
for the first 15 seconds and the last 15 seconds of the
first minute of recovery. The functional capabilities of
the cardiovascular system were assessed by the Rufier
Index (RI) using the formula: Rl = ((P1 + P2 + P3) - 200)
/ 10, where P1 is the resting heart rate, and P2, P3 are
the heart rate in the first 15 and last 15 seconds of the
first minute after squats. The assessment of the Rl was

carried out according to the following criteria: < 0 c. u.
(athletic heart); 0.1-5.0 c. u. (excellent); 5.1-10.0 (good);
10.1-15.0 (satisfactory); 15.1-20.0 (unsatisfactory).

STATISTICAL METHODS

The methods of mathematical statistics were used to
process the data obtained. The reliability of the differ-
ence between the indicators was determined using the
Student’s t-test. The results were presented as X = m,
where X is the arithmetic mean, mis the standard error.
The reliability of the difference was set at p<0.05. All
statistical analyses were performed using STATISTICA
6.1 software package (number AGAR909E415822FA),
adapted for medical and biological research.

ETHICS

The procedure for organizing the study and the topic of
the article were previously agreed with the Committee
on compliance with Academic Integrity and Ethics of
the NAIA. Also this study followed the regulations of
the World Medical Association Declaration of Helsinki.
Informed consent was received from all participants
who took part in this study.

RESULTS

The results of the study of the dynamics of the emo-
tional state of combatants before and after two-week
adaptive volleyball training sessions are presented in
Table 1. It was found that the integral indicator of the
emotional state of the participants of the experiment,
which was determined by the indicators of each scale
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(“Resilience-anxiety”, “Vigor-fatigue”, “Elation-depres-
sion”, “Self-confidence-helplessness”), before the be-
ginning of adaptive volleyball training sessions was
estimated as worsened (5.31 + 0.21 points), and at the
final stage - as good (6.64 + 0.19 points). Positive chang-
es of 1.33 points are estimated to be reliable (p < 0.001).

The results of the study on neuro-emotional stress
in combatants, according to the method proposed by
T. A. Nemchyn, provide grounds for stating a positive
trend. In particular, at the initial stage, this indicator was
61.24 £ 1.52 points, at the final stage - 56.81 £ 1.47.The
obtained data indicate a positive influence of adaptive
volleyball training sessions on the level of neuro-emo-
tional stress in participants of the experiment. The
difference between the fixed indicators before and
after the two-week training sessions is reliable, with
a mean difference of 4.43 points (p < 0.05). The level
of neuro-emotional stress during the experiment was
estimated as average. The obtained results testify to the
improvement of the indicators of the psycho-emotional
state of participants of combat actions during adaptive
volleyball training sessions by both methods. This may
be due to the influence of physical activity experienced
by the participants of the experiment during the perfor-
mance of specific motor actions of this sport. Exercise
helps to reduce cortisol in the body and stimulates the
production of endorphins. The cohesion, emotional
support of each other that accompanies the game and
the positive psychological atmosphere on the play-
ground also have a positive effect on the participants’
psycho-emotional state.

The analysis of the Stange test, which assessed the
time of breath holding during inspiration, showed
improvement at the final stage of the experiment; how-
ever, no significant difference was found (p > 0.05). The
level of functional capabilities of the respiratory system
of combatants at the initial stage was assessed as good.
The increase in the test was 5.6 seconds and reached
60.3 £ 1.98 seconds, which corresponded to a high level.
The analysis of the Genchi test gives grounds to state
a similar dynamics - the level of functional capabilities
of the respiratory system of combatants was assessed
as good (38.9 = 1.22 seconds). The increase in the test
value was 2.9 seconds (41.8 £ 1.08 seconds), but the
difference is not significant compared to the initial
stage of the experiment (p > 0.05). The average value
of the Genchi test in the participants of the experiment
at the final stage indicates an excellent assessment of
the functional capabilities of the respiratory system.

The analysis of the Rufier Index testifies to a good level
of functional capacities of the cardiovascular systemin
the participants of the experiment and positive dynam-
ics after the use of adaptive volleyball training sessions;
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however, changes in the results are unreliable (p > 0.05).
At the initial stage, the Rufier Index of the combatants
was 7.27 £ 0.48 c. u., and at the final stage, itimproved
by 0.83 c.u.toreach 6.44 +0.45.The obtained data allow
us to assert that adaptive volleyball training sessions
positively influence indicators of psycho-emotional and
functional state of combatants. Functional reserves of
the cardiovascular system gradually increased, since it
is impossible to achieve significant changes in such a
short period of time.

DISCUSSION

The relevance of the research is confirmed by the pub-
lications of other scientists [15, 16], who argue that the
outbreak of hostilities in Ukraine has exacerbated the
rehabilitation direction in the field of physical educa-
tion, as the problem of returning combatants to every-
day life is significant. One of the key areas of physical
education and sports rehabilitation is adaptive sports
[7,17], which is now becoming widespread in Ukraine
thanks to government initiatives and the activities of
public organizations.

The obtained results confirm the data of other scien-
tists on the positive impact of adaptive sports in general
and physical exercises in particular on improving the
psycho-emotional and functional state of veterans [8,
18]. Involvement in adaptive sports is one of the most
effective tools for the rehabilitation and social integra-
tion of veterans and combatants [7, 8]. Scientists are
convinced that adaptive sports for combatants, vet-
erans, and people with disabilities is not only physical
activity, but also an essential tool for their rehabilitation,
reintegration, and return to a full life. Itis one of the key
areas of involvement for such persons in physical edu-
cation and sports, as well as the formation of a culture
of conscious choice and adherence to an active and
healthy lifestyle [19].

Experts are convinced that the development of adap-
tive sports is aimed at improving services in the field
of physical culture and sports and building barrier-free
accessibility, which has become a new value for many
Ukrainians during the war. Adaptive sport makes it
easier to compensate for physical, mental, and social
changes in a person; the use of metered exercise acti-
vates the processes of readaptation and helps improve
a person’s communication and social skills. According
to researchers, the use of adaptive sports in the reha-
bilitation system for service members with lower limb
amputation leads to an increase in functional mobility,
psychological stability, and daily activity [20]. The results
of our research do not contradict the findings of other
scientists, but rather expand and supplement them.
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CONCLUSIONS

Based on the study of scientific literature, it is stated
that adaptive sport is an essential means of physical
education and sports rehabilitation of combatants
who have beeninjured, wounded, and are undergoing
rehabilitation, as well as persons with disabilities. Ex-
ercise provided by this sport prevents secondary com-
plications, helps to restore joint mobility, strengthen
muscles, improve coordination and endurance, reduce
pain, and is a tool for their physical, psychological, and
social rehabilitation and return to full life. It has been
established that it s effective to use adaptive volleyball
for people who have suffered musculoskeletal injuries,
people with amputations of the lower one or both
limbs, in the framework of physical education and
sports rehabilitation. It has been found that adaptive
volleyball training sessions have a positive effect on
the indicators of the psycho-emotional and functional
state of combatants. A significant improvement in the
indicators of emotional state (p < 0.001), which was
assessed at the final stage of the experiment as good,
and neuro-emotional stress (p < 0.05) was noted. The

level of neuro-emotional stress in the participants of
the experiment during the training was estimated as
average.

Positive changes in the functional state of the exper-
iment participants were observed, but these changes
were not statistically significant (p > 0.05). The level
of functional capabilities of the respiratory system of
the combatants, as assessed by the Stange test at the
final stage of the experiment, was found to be high
(60.3 = 1.98 seconds). According to the Genchi test, it
was rated as excellent (41.8 + 1.08 seconds). According
to the Rufier Index at the final stage of the experiment,
the functional reserves of the cardiovascular system
were assessed as good - 6.44 + 0.45 c. u., but the chang-
es in the results were also not reliable (p > 0.05) due to
the short period of the research.

PROSPECTS FOR FURTHER RESEARCH

We see prospects for further research in studying the
impact of training sessions in other types of adaptive
sports on the psycho-emotional and functional state of
combatants, including persons with disabilities.
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