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ABSTRACT

Aim: To study the results of the quality of life, the state of vestibular disorders and the nature of walking of amateur athletes with the consequences of a
combat craniocerebral injury after rehabilitation treatment according to a correctional program.

Materials and Methods: The study was conducted on the basis of the Ukrainian Scientific Research Institute of Prosthetics in Kharkov. Under observation
were 38 men aged 25-42 years with long-term consequences of a closed craniocerebral injury in the late long-term period. In all patients, complications after
TBI were persistent headache, decreased muscle strength in the lower extremities, impaired coordination and balance, and walking patterns. All patients were
involved in amateur sports before injury. The following research methods were used during the examination: visual analogue pain scale (VAS), Lovett manual
muscle test, Bohannon test, «Timed Up and Go test».

Results: All patients were randomly divided into two groups. Patients Gr.1 (n=20) were trained according to the developed program, which included training
according to the PNF method, kinesiotherapy, classes on the C-mill sensory treadmill and the Hunova computer device, segmental reflex massage. Patients Gr.
2 (n=18) underwent a course of physical rehabilitation according to the generally accepted methodology of the Ministry of Health of Ukraine. After working
with patients according to the developed correction and rehabilitation program, the following dynamics were observed: the quality of life on the VAS scale in
Gr.1 patients had a statistically significant difference (p<0.05) compared to the primary indicator. The dynamics of the Lovett manual muscle test indicated
an increase in the muscle strength of the extensor and flexor muscle groups of the lower extremities, the dynamics of the balance indicator in the standing
position behind Bohann in all Gr.1 patients and acquired statistical significance (p<0,05). According to the test “Timed Up and Go” patients Gr.1 approached
the standard value (p<0,05). In all patients of Gr. 2, the studied characteristics had a positive trend (p>0,05).

Conclusions: Individual selection of physical exercises, development of correctional and rehabilitation programs, multidisciplinary approach has a positive

impact on changes in the functional state of amateur athletes, quality of life and contributes to the return to an active social life.
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INTRODUCTION

Today, a full-scale invasion of the aggressor country
continues on the territory of our state, which has
changed the lives of many Ukrainians. Many athletes
defend their hometowns in the ranks of the territorial
defense and the Armed Forces of Ukraine. Everyone
has faith in victory and dreams of returning to normal
life. Unfortunately, not everyone returns without being
wounded in the war. However, everything will end and
amateur athletes will return to their real lives.

Among the combatants in the East of Ukraine since
2014, the second place among all the injuries received
was occupied by damage to the central nervous system,
which were caused by the blast wave [1, 2]. An integral
part of all barotraumas is a true concussion due to the
action of an air wave, resembling a short massive impact
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with a wide dense surface [3-5]. It is known that 73% of
cases of combat injuries are accompanied by brain con-
tusion, which occurs three times more often than other
injuries. However, most often the military do not recog-
nize thisinjury as severe and do not seek medical help [1].
The main problem of closed craniocerebral injury (CTBI)
is that complications appear after some time. However,
the consequences of CTBI are very significant and can
cover disorders not only from the side of the physical
state, but also from the side of the psychosomatic sphere.
This problem is also gaining urgency from an economic
point of view, because in most cases, CTBI during the
hostilities will be received by people of working age,
who eventually receive the status of disabled people.
CTBI, obtained during the period of combat operations,
is a complex of structural and functional changes in the
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Table 1. The interpretation of the assessment of muscle strength according to the Lovett test

Score Description of the value
0 This is the absence of pain, a person does not feel it at all
1 Discomfort is extremely mild
2 Unpleasant sensations are mild
3 The pain disturbs regularly, the patient is constantly distracted by it.
4 Moderate pain
5 Pain is moderately intense
6 Pain is still moderate
7 Pain is heavy. She literally subjugates all other sensations
8 Feelings are intense. Physical activity is extremely limited
9 Pain is very severe
10 Pain is unbearable. The patient is bedridden, he often dreams

Table 2. The interpretation of the evaluation of muscle strength according to the Lovett test, ball

Score, ball

Description of the value

0 complete absence of muscle tension

1

weak muscle contraction

expressive muscle tension and the ability to perform movements in an incomplete volume

full range of motion without additional resistance

2
3
4 full range of motion with medium resistance over the entire range
5

full amplitude with maximum resistance

nervous system of an adaptive plan, which is a dynam-
ic, multi-level process. The degree of expression and
dynamics of clinical manifestations of structural and
functional disorders of the main pathogenetic processes
directly depends on the severity of the injury [3-8]. Local
disorders are detected only after a few days through
disorders of thefunctions of the cranial nerves; paralysis
and paresis of the limbs; disorders of coordination and
balance; convulsions, etc. [9, 10].

The question of the renewal of amateur athletes with
the help of individual selection of correctional and reha-
bilitation programs remains open. Indeed, in the scien-
tific literature almost no attention is paid to the problem
of the physical rehabilitation of such patients, as well as
the restoration of amateur athletes who participated in
hostilities. Movement disorders after blast injury are the
most common complication. The recovery of such pa-
tients is possible only with a timely and comprehensive
approach using the selection of methods and means of
physical rehabilitation. The selection of correctional and
rehabilitation programs aimed at restoring the balance
and walking pattern will improve the quality of life and
the ability to return to amateur sports.

AIM

To study the results of the quality of life, the state of ves-
tibular disorders and the nature of walking of amateur
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athletes with the consequences of a combat cranioce-
rebral injury after rehabilitation treatment according to
a correctional program.

MATERIALS AND METHODS

The study was conducted on the basis of the Ukrainian

Scientific Research Institute of Prosthetics in Kharkov. The

organization of the study was based on the provisions

of the Helsinki Declaration of the World Medical Asso-
ciation. All patients provided written informed consent

to participate in the study. Under observation were 38

men aged 25-42 years with long-term consequences of a

closed craniocerebral injury in the late long-term period.

The duration of the post-traumatic period is from
six months. The cause of disability was wounds and
contusions associated with military operations. In all
patients, complications after TBl were persistent head-
ache, decreased muscle strength in the lower extrem-
ities, impaired coordination and balance, and walking
pattern. All patients were involved in amateur sports
before the injury.

During the examination, the following research
methods were used:

1. Visual analogue pain scale (VAS).VAS is a horizontal 10
c¢m line with “no pain” written on one end and “worst
pain imaginable” on the other end, from 0 to 10. The
analysis of the results is givenin Table 1 [11]:
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Table 3. The interpretation of the balance assessment in a standing position according to the Bohannon test, ball

Score, ball Description of the value

0 Can't stand

1 Can balance for less than 30 seconds with feet shoulder-width apart
2 Can balance for more than 30 seconds with feet shoulder-width apart
3 In S.P. feet together, stand for less than 30 seconds

4 In S.P. standing, feet together, stand for 30 seconds or more

Table 4. The indicator of quality of life index of patients in Group 1 (n=20) and Group 2 (n=18), cm

Group Before the program, cm After the program, cm Difference, cm P
Gr. 1 (n=20) 8,37+£24 5,24+1,6 3,16%0,8 <0,05
Gr.2 (n=18) 8,37+£24 7,10+£0,8 1,27£1,6 >0,05
Table 5. The indicator of muscle strength of patients in Group 1 (n=20) and Group 2 (n=18), ball
Gr. 1 Gr. 2
. (n=20), ball (n=18), ball
Lovett’s muscle strength rating
Before Before

scale After rehabilitation After rehabilitation

rehabilitation rehabilitation

M+m Mtm M+m Mzm
Abdominal muscles 3,2+0,24 4,1+0,28* 3,2+0,24 3,6+0,7
Spinal extensor muscles 3,1+£0,17 4,2+0,12% 3,1+0,17 3,304
Square muscle of the lower back 3,4+0,14 4,2+0,18* 3,410,114 3,7+0,12
lliopsoas muscle 2,4+0,25 3,8+0,34* 2,4+0,25 2,9+0,12
Adductor thigh muscles 3,240,12 4,3+0,15*% 3,240,12 3,610,111
Quadriceps femoris 2,2+0,16 3,5+0,18* 2,2+£0,16 2,7£0,13
Tibialis anterior 2,5+0,14 3,6+0,12* 2,5+0,14 3,1+0,11
Triceps muscle of the leg 2,1+0,17 3,5+0,14* 2,1+0,17 2,6%0,12
Biceps femoris 2,3+£0,15 3,4+0,17* 2,3£0,15 2,8+£0,14
Gluteus medius thigh 2,2+0,13 4,2+0,12* 2,2+0,13 2,6%0,15
Gluteus maximus muscle 2,3+0,17 3,6+0,14* 2,3+0,17 2,940,12

*p<0.05 (statistically significant difference)

1. Lovett test —a special test for manual determination
of the strength of the patient’s muscles. The ab-

command, gets up, reaches the 3-meter mark, comes
back and sits down. Fall risk score for vestibular dis-

dominal muscles, spinal extensors, quadratus lum-
borum, iliopsoas, and hip adductors were assessed;
quadriceps femoris; anterior tibial (when the foot
is extended at the ankle joint); three-headed shins
(when the foot is bent at the ankle joint); biceps
femoris; middle sciatic muscle of the thigh; large
ischial. The assessment of muscle strength according
to the Lovett test is presented in Table 2 [10, 11]:

. Theassessment of balance in the standing position was
performed using the Bohannon test [10, 1] (Table 3).

. Test “Timed Up and Go” (TUG). Assesses functional
mobility, balance, walking ability and determines
the risk of falling. It is an easy-to-survey test that is
both sensitive and specific about the likelihood of
a fall. To conduct the test, you must prepare a chair
with an armrest, a stopwatch and mark the distance
of 3 meters. The patient sits on a chair, follows the

orders —>11 seconds.

Pedagogical experiment.In order to test the effective-
ness of the developed correctional and rehabilitation
program, a pedagogical experiment was conducted,
which included ascertaining and forming stages. The
ascertaining stage of the pedagogical experiment
made it possible to find out the current state of the
study of the problem of physical rehabilitation of pa-
tients and, on the basis of the primary examination
(conversations, observations, functional testing), to
determine the problems of patients with the con-
sequences of post-traumatic brain injury and form
homogeneous groups. The formative stage of the
pedagogical experiment involved the implementa-
tion of the developed program and verification of its
effectiveness by comparing the studied indicators
in patients of both groups.
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Table 6. The indicator of balance in the standing position behind in patients Gr. 1 (n=20) and Gr.2 (n=18), in points

Group Before the program After the program difference P
Gr. 1 (n=20) 1,8+0,9 3,1+0,7 1,9+0,2 <0,05
Gr.2 (n=18) 1,8+0,9 2,1£0,8 0,2+0,9 >0,05

METHODS OF MATHEMATICAL STATISTICS
Statistical data processing was carried out using the
statistical package STATISTICA 13.0 (StatSoft). The
arithmetic mean value was calculated - M; standard
deviation - §; dispersion - D; the error of the arithmetic
mean is £m. Verification of the conformity of the dis-
tribution of the sample population to the normal law
was carried out using the Shapiro-Wilk test. To deter-
mine significant differences, Student’s parametric test
(t) was used; differences were considered statistically
significant at p<0,05.

When building a correctional rehabilitation program,
the principles of physical rehabilitation and pedagog-
ical interaction were followed, namely, accessibility,
complexity and multidisciplinarity [3, 12-23]. All pa-
tients were randomly divided into two groups.

Patients Gr.1 (n=20) were trained according to the
developed correctional rehabilitation program. The
developed correction and rehabilitation program
included training according to the PNF method, ki-
nesiotherapy, classes on the C-mill sensory treadmill
and the Hunova computer device, and segmental
reflex massage. The course of physical therapy last-
ed 24 days. Classes were held 6 times a week, in the
morning with a physical therapist, every day except
Sunday. Group 2 patients (n=18) underwent a course
of physical rehabilitation according to the generally
accepted methodology of the Ministry of Health of
Ukraine.

A PNF training method based on neurophysiological
mechanisms that improve muscle responses to their
active contraction through stimulation of spinal mo-
toneurons with impulses in response to propriocep-
tive stimulation from the periphery. This is achieved
through special models of spiral-diagonal movements,
actively performed by the patient with the help of the
hands of a specialist in physical rehabilitation with a
dosed counter resistance. [2].

Kinesiotherapy. Active movements in the joints of
the extremities were prescribed with full amplitude
and multiple repetitions with and without additional
weights. The exercises included coordination exercis-
es (a combination of simple and then more complex
movements in all joints of the limbs), development
of the amplitude and accuracy of active movements.
Exercises were used in the starting position standing,
sitting and lying down. Patients necessarily performed
relaxation exercises in combination with breathing ex-
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ercises. With the help of special exercises, the sensory
support of motor acts was improved (proprioceptive,
visual, verbal, tactile control) [15, 22-25].

Classes on the C-mill sensory treadmill with built-in
power platforms and biofeedback. The technique is
used for diagnosing and training walking, provides
gradual progress and a high level of patient motiva-
tion throughout the rehabilitation process, gradually
returning the patient to a natural walking style.

The HUNOVA device is an automated rehabilitation
process that improves the sense of balance and
balance while walking. It also allows, thanks to the
automation of the rehabilitation process, to increase
the intensity of rehabilitation programs and evaluate
the patient’s capabilities in terms of movement, speed,
strength and other derived parameters.

To activate physiological and trophic processes in
the tissues of the lower extremities, segmental-reflex
massage was performed, namely, massage of the
paravertebral zones of the spinal segments of the
lumbosacral spine, from which the innervation of
the lower extremities is carried out. The purpose of
the massage was to apply mechanical stimulation
to the root of the spinal nerves at the points of their
exit from the spinal column. This contributed to the
provision of a stimulating effect on tissue and physi-
ological processes in the reflex-related tissues of the
lower extremities. This procedure was carried out in
the initial position of the massaged person lying on
his stomach, under which a small massage roller was
placed. After stroking the massaged area, connective
tissue massage was performed sequentially. The exit
points of the spinal nerve roots were studied. Then the
“Rhombus of Michaelis” zone was rubbed in different
directions, paying special attention to the lower bor-
ders of the sacrum [4, 5]. In conclusion, continuous
vibration of the paravertebral zones of the massaged
area was carried out. The duration of the procedure
is 10-12 minutes.

ETHICAL APPROVAL

The research related to human use has been complied
with all the relevant national regulations and institu-
tional policies, principles of the Helsinki Declaration,
adopted by the General Assembly of the World Medical
Association (1964-2000), the Council of Europe Conven-
tion on Human Rights and Biomedicine (1997).
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INFORMED CONSENT
Informed consent has been obtained from all individ-
uals included in this study.

RESULTS

The clinical picture of all patients was almost the same.
All the subjects had the main neurological syndromes
that limited their vital activity: vegetative disorders and
discoordination of the vestibular genesis.

At the level of the structure and function of the ICF,
mono- or hemiparesis of the lower extremities was
observed in all patients. Loss of sensation below the
neurological level. Violation of proprioceptive sensitivi-
ty in the feet and toes. Limitation of the range of motion
in the joints of the lower extremities.

At the ICF activity level, all self-care patients were
independent of outside help.

At the ICF participation level: all patients complained
of being able to walk non-stop only for a distance of
less than a kilometer. Not an opportunity to return to
amateur sports.

Personal factors: purposeful and motivated return to
amateur sports.

After working with patients, the following dynam-
ics was observed behind the developed correctional
and rehabilitation program. Thus, when assessing the
quality of life according to the VAS scale, the dynamics
of pain syndrome parameters in Gr. 1 patients had a
statistically significant difference (p<0,05) compared
with the primary indicator. However, in patients Gr. 2
showed positive dynamics, but it did not acquire sta-
tistical significance (p>0,05) (Table 4).

When testing on the Lovett scale, the study of simple
movements performed in one plane was carried out.
According to the Lovett Manual Muscle Test (MMT),
during the initial examination, signs of loss of muscle
strength of the extensor and flexor muscle groups of
the lower extremities were observed in all patients. It
was found that the MMT indices of both the anterior and
posterior thigh muscle groups tended to a statistically
significant decrease, i.e., lower back. The assessment of
muscle strength according to the Lovett test in patients
indicated a decrease in the strength of all studied mus-
cle groups (Table 5).

After a course of rehabilitation in patients Gr. 2 ob-
served a trend towards improvement in all indicators
according to the Lovett test (p>0,05). Patients Gr.1
showed statistically significant dynamics of all studied
parameters (p<0,05). Thus, the indicators of the ab-
dominal muscles increased by 0,9 points, the extensor
muscles of the spine by 1,1 points, the square muscle
of the lower back by 0,8 points, the iliopsoas muscle by

1,4 points, adductor muscles of the thigh by 1,1 points,
quadriceps femoris by 1,3 points, anterior tibial muscle
by 1,2 points, triceps muscle of the lower leg by 1,4
points, biceps femoris by 1,1 points, gluteus medius
femoris by 2 points and the gluteus maximus muscle by
1,3 points, which was statistically confirmed (p<0,05).

The average balance in the standing position accord-
ing to Bohann was 1,8+0,9 points in the initial study,
which indicated instability to more maintain one’s
standing position, independently on both legs. After
working on the program in patients Gr. 1 determined
a statistically significant positive trend (p<0.05) in pa-
tients Gr. 2 positive changes were observed but did not
acquire statistical significance (p>0.05). The dynamics
of balance indicators is presented in Table 6.

In the primary study of testing vestibular coordination
and pattern walking, the indicator in all patients indicated
a statistically significant decrease in the obtained data
compared to the standard indicator (p<0,05). The average
execution time was 20 seconds or more. When observing
patients during the test, attention was paid to walking,
during which 13 patients lost their balance; 14 had short
steps; in 12 people, a small arm swing was observed. Af-
ter rehabilitation according to the developed program,
patients Gr. 1 on average passed the testin 12-14 seconds
and almost approached the standard value (11 seconds).

DISCUSSION

Thus, the results of the study indicated that in amateur
athletes in the late long-term period, the complications
of TBI were a decrease in muscle strength in the lower
extremities, impaired coordination and balance, a walk-
ing pattern, and a decrease in the quality of life. All of
the above confirmed the opinions of some scientists
that after TBI of an explosive genesis, local disturbances
are detected only after a few days in the form of dis-
orders of the functions of the cranial nerves; paralysis
and paresis of the limbs; disorders of coordination and
balance; convulsions, etc. [5, 9, 25-271].

We agree with the opinion of A. Matveiko et al. (2019)
that in order to stimulate new neural pathways after
brain contusion, it is necessary to develop correctional
and rehabilitation programs, the main tool of which is
kinesiotherapy [1].

The conclusions of VoronovaV.Ya., Lazareva O. B., Kov-
elskaya A. V. and Kobinsky O.V. (2021) were confirmed,
indicating that in order to restore walking in patients
with TBI, it is necessary to form an examination and in-
tervention plan based on SMART -objectives, which are
to getan idea of the needs and potential of the patient,
allow you to choose the intervention that best meets
the patient’s main problem [13, 18, 20, 21].
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Based on the findings of many scientists, we have
determined thatitis the individual selection of physical
exercises, the development of correctional and rehabil-
itation programs, the multidisciplinary approach that
positively affects the changes in the functional state of
amateur athletes, the quality of life and contributes to
the return to an active social life. [10, 21-24].

LIMITATIONS

The study presented has some limitations. Firstly,
the small number of patients who were involved in
the study, limiting the ability to generalize to other
populations. Secondly, the study was conducted only
within the framework of one social sphere; it may be a
limitation for summarizing the results.

CONCLUSIONS

In amateur athletes with TBI in the late recovery period,
at the level of structure and function according to the
ICF, there is a violation of proprioceptive sensitivity in
the feet and toes. At the level of participation, accord-

ing to the ICF, there are complaints about not being
able to return to amateur sports. After the course of
rehabilitation according to the author’s program, pa-
tients of Group 1 observed a statistically significant
improvement of all studied indicators, namely, the
quality-of-life indicator according to the VASH improved
by 3.16 points; according to the scale of the Lovett
test, an increase in muscle strength of both the front
(p<0.05) and the back group of the thigh and lower
back muscles (p<0.05). The balance score according to
the Bohannon testin Gr.1 patients increased by 1.9+0.2
points (p<0.05). Test for“Timed Up and Go” patients Gr. 1
onaverage passed the testin 12-14 seconds (p<0.05).In
Gr.2 patients, a tendency to improvement was observed
for all the above-mentioned indicators, but they did not
reach statistical significance (p>0.05).

Prospects for further research involve the devel-
opment of a correctional rehabilitation program for
amateur athletes with the consequences of brain
contusion and a violation of the walking pattern for a
complete recovery of physical condition and return to
sports activities.

REFERENCES

1. Matveiko O, Kunynets S, Boiarchuk O et al. Zasoby fizychnoho vykhovannia — napriam vidnovlennia boiehotovnosti viiskovosluzhbovtsiv
pislia kontuzii holovnoho mozku. [Means of physical education — direction of restoration of combat readiness of military servicemen
after brain contusion]. Ukrainskyi zhurnal medytsyny, biolohii ta sportu. 2019;4(3):13-19. doi: 10.26693/jmbs04.03.013. (Ukrainian)

Dol

2. Nykyforov MV, Korolev AA. Klynyko-epydemyolohycheskyi analyz tiazheloi cherepno-mozghovoi travmbi: rol nutrytsyonnoi podderzhky
postradavshykh s dlytelnbimy narushenyiamy soznanyia. [Clinic-epidemiological analysis of severe traumatic brain injury: the role of
nutritional support for victims with long-term cognitive impairment.]. Medyko-byol. u sotsyalno-psykhol. problemy bezopasnosty v
chrezvychainykh sytuatsyiakh. 2020;2:32-43. https://mchsros.elpub.ru/jour/article/view/502. [Accessed 12 January 2024] (Ukrainian)

3. Akhanov HZh, Diusembekov EK, Nurbakyt AN. Kliniko-epidemiologicheskiye aspekty cherepno- mozgovoy travmy. [Clinical and
epidemiological aspects of traumatic brain injury]. Neirokhyrurhyia y nevrolohyia Kazakhstana. 2017;2(47):65—71. (Russian)

4. Korshniak VO. Vplyv vybukhovoi khvyli na formuvannia nevrolohichnoi symptomatyky u khvorykh z boiovoiu cherepno-mozkovoiu
travmoiu. [Impact of the blast wave on the formation of neurological symptoms in patients with a combat craniocerebral injury].
Mizhnarodnyi nevrolohichnyizhurnal. 2016;5:83-87. http://nbuv.gov.ua/UJRN/Mnzh_2016_5_10[Accessed 12 January 2024] (Ukrainian)

5. Korshnyak V, Sukhorukov V. Clinikoneurological and neuropsychogical aspects of acute period of mild cranial brain trauma caused by
shock wave. EUREKA: Health Sciences. 2016;1:14-18. doi: 10.21303/2504-5679.2016.00035. <Dol&

6. Korshniak VO, Nasibullin BA. Suchasni pohliady na mekhanizmy vplyvu vybukhovoi khvyli na tsentralnu nervovu systemu ta formuvannia
nevrolohichnoi symptomatyky. [Modern views on the mechanism of impact of the blast wave on the central nervous system and the formation of
neurological symptoms]. Mizhnarodnyi nevrolohichnyi zhurnal. 2016;6:139-142. doi: 10.22141/2224-0713.6.84.2016.83129. (Ukrainian). <Bol

7. Korshnyak VA, Gozhenko Al, Nasibullin BA et al. Neurophsysiological justification of some neurological symptoms of acute period of
craniocerebral injury caused by the explosive wave. Journal of Education, Health and Sport. 2016;6(3):140-147.

8. Afonin V, Kizlo L, Fedak S. Psykhichnyi stan ta rezultatyvnist fizychnoi diialnosti viiskovosluzhbovtsiv. [Mental state and results of
physical activity of military servicemen]. Moloda sportyvna nauka Ukrainy. 2013;17(2):10-5. https://repository.ldufk.edu.ua/
bitstream/34606048/777/1/Afo_2.pdf [Accessed 12 January 2024] (Ukrainian)

9. Kuznetsov MV, Barashevskyi SA, Pirozhkov VI. Tradytsiini ta skhidni yedynoborstva u systemi fizychnoi
pidhotovky VVNZ MO Ukrainy. Aktualni problemy rozvytku tradytsiinykh i skhidnykh yedynoborstv. [Traditional and
Eastern martial arts in the system of physical training of the Higher Education Institution of the Ministry of Defense of
Ukraine. Actual problems of the development of traditional and oriental martial arts.]. Zb nauk pr X Mizhnar internet
nauk—metod konf. Kharkiv: Natsionalna hvardiia Ukrainy. 2016;10:101-7. (Ukrainian).

238



The results of the corrective rehabilitation program on the gait of amateur athletes with long-term consequences...

10.

1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

MisiuraV, Ruban L, Honcharov 0 et al. Dynamics of indicators of vestibular dysfunction and walking locomotion in men aged 25-42 years
with the consequences of a combat wound as a result of the influence of physical culture and sports rehabilitation. Physical rehabilitation
and recreational health technologies. 2023;8(1):39-46. doi:10.15391/ prrht.2023-8(1).05. (pore&

Ruban L, Misyura V. Yakist' zhyttya, vestybulyarna dyskoordynatsiya ta porushennya patternu khod'by sport-smeniv- amatoriv z
viddalenymy naslidkamy cherepno-mozkovoyi travmy [Quality of life, vestibular dyscoordination and impaired walking pattern of amateur
athletes with long-term consequences of traumatic brain injury]. Naukovyy chasopys NPDU. Fizychna kul'turaisport. 2022;8(153):75-79.
doi: 10.31392/NPU-nc.series15.2022.8(153).17 (Ukrainian) ¢pore&

Bohdanovska NV, Kalonova V. Suchasni tekhnolohii korektsii rukhovykh porushen u khvorykh z ishemichnym insultom. [Modern
technologies for correction of movement disorders in patients with ischemic stroke]. Reabilitatsiini ta fizkulturno-rekreatsiini aspekty
rozvytku liudyny. 2017;(2):5-10. https://health.nuwm.edu.ua/index.php/rehabilitation/article/view/1 [Accessed 12 January 2024]
(Ukrainian)

Honcharov A, Ruban L, Litovchenko A et al. Physical therapy for old-timer athletes with chronic back pain. Physiotherapy Quarterly.
2020;28(2):20-24. doi:10.5114/pq.2020.92475. (poi&

Romanchuk SV, Oderov AM, Fedak SS et al. Doslidzhennia subiektyvnoi dumky uchasnykiv boiovykh dii shchodo vazhlyvosti fizychnoi
pidhotovlenosti viiskovosluzhbovtsiv. [Investigation of the subjective opinion of combatants regarding the importance of physical
fitness of the military]. Naukovyi chasopys nats ped un-tu im MP Drahomanova. Seriia 15. Naukovo-pedahohichni problemy fizychnoi
kultury (fizychna kultura i sport). 2017;5:286-92. http://nbuv.gov.ua/UJRN/Nchnpu_015_2017_5K_75. [Accessed 12 January 2024]
(Ukrainian)

Shliamar IL, Yavorskyi Al, Romanchuk SV et al. Characteristics of physical loads endured by military officers of mechanized troops during
field maneuvres. Pedagogy of Physical Culture and Sports. 2015;19(9):57-63. doi: 10.15561/18189172.2015.0909. (poi&

Pustovoyt B, Yefimenko P, Tokhtamyshev M et al. Fizychna terapiya na etapakh vidnovlennya pislya reviziynoho endoprotezuvannya
kul'shovoho suhlobu. Physical therapy during the stages of recovery after revision hip arthroplasty. Slobozhans'kyy naukovo-sportyvnyy
visnyk. 2021;5(85):26-33. doi:10.15391/snsv.2021-5.004. (Ukrainian) <Dor&

Yefimenko P, Kanishcheva 0. Osoblyvosti provedennya reabilitatsiynoho masasatu pry dysfunktsiyakh m"yaziv peredplichchya. Peculiarities
of rehabilitative massage for forearm muscle dysfunctions. Slobozhans'kyy naukovo-sportyvnyy visnyk. 2021;2(82):57-62. doi:10.15391/
snsv.2021-2.009. (Ukrainian) ¢por&

Myrzaeva NS. Myrzaeva N.S. Nekotoryye aspekty pathogeneza cherepno-mozgovoy travmy (obzor literatury). [Some aspects of the
pathogenesis of traumatic brain injury (literature review)]. Clinical and Preventive Medicine. 2018;1(4):78-83. doi: 10.31612/2616-
4868.1-4.2018.10. (Ukrainian) ¢por&

Chernenko 1, Chukhno IA. Epidemiolohichni ta klinichni aspekty naslidkiv cherepno-mozkovoi travmy. [Epidemiological and clinical
aspects of the inheritance of traumatic brain injury]. Visnyk sotsial. hihiieny ta orhanizatsii okhorony zdorov'ia Ukrainy. 2017;4:5-11.
http://nbuv.gov.ua/UJRN/VSG_2017_4_3. [Accessed 12 January 2024] (Ukrainian)

Vorontsov S. Vlyianye boevoho stressa na moralno-psykholohycheskoe sostoianye voennosluzhashchykh SShA y Velykobrytanyy. [The
influence of God's stress on the moral and psychological state of servicemen of the United States and Great Britain]. Zarubezhnoe voennoe
obozrenye. 2005;5:32—-37. (Russian)

Voronova VYa, Lazarieva 0B, Kovelska AV, Kobinskyi OV. Suchasni pidkhody do zastosuvannia zasobiv fizychnoi terapii, spriamovanykh
na vidnovlennia posturalnoho kontroliu ta khodby v osib z naslidkamy cherepno-mozkovoi travmy. [Modern approaches to the use of
therapeutic physical education aimed at restoring postural control and gait in use with traces of craniocerebral trauma.]. Sportyvna
medytsyna, fizychna terapiia ta erhoterapiia, 2021;1:57-63. doi:10.32652/spmed.2021.1.57-63. (Ukrainian). bol&

Khellaf A, Khan DZ, Helmy A. Recent advances in traumatic brain injury. J Neurol. 2019;266(11):2878-89. doi: 10.1007/500415-019-
09541-4. ‘bore

Ruban L et al. Body posture biogeometric profile parameter variations of arm wrestlers owing to post-isometric relaxation. Journal of
Physical Education and Sport, 2021;21(5):2950-2955. doi: 10.7752/jpes.2021.s5391. (poi&

Vandenko VV. Fizychna pidhotovka v umovakh antyterorystychnoi operatsii. Materialy nauk-metod konf Fizychna pidhotovka osobovoho
skladu Zbroinykh syl, inshykh viiskovykh formuvan ta pravookhoronnykh orhaniv Ukrainy: dosvid, suchasnist, problemy ta perspektyvy
rozvytku. Kyiv. 2014, p.52-5. (Ukrainian)

Gorgoraptis N, Zaw-Linn J, Feeney Cet al. Cognitive impairment and health-related quality of life following traumatic brain injury.
NeuroRehabilitation. 2019;44(3):321-331. doi: 10.3233/NRE-182618. (poi&

Guffey K, Regier M, Mancinelli C, Pergami P. Gait parameters associated in balance in healthy
2-to 4-years old children. Gait Posture. 2017;43:165-9. doi: 10.1016/j.gaitpost.2015.09.017. ‘bol&

CONFLICT OF INTEREST
The Authors declare no conflict of interest

239



Victoriia B. Misiura et al.

CORRESPONDING AUTHOR

Larysa A. Ruban

Kharkiv State Academy of Physical Culture
99 Klochkivska st, 61058 Kharkiv, Ukraine
e-mail: slarisaruban@gmail.com

ORCID AND CONTRIBUTIONSHIP

Victoriia B. Misiura: 0000-0003-0571-630X B ¢
Larysa A. Ruban: 0000-0002-7192-0694 A @ E (F
Oleksii H. Honcharov: 0000-0002-2012-6298 8 ¢ (E
Pavlo B. Yefimenko: 0000-0003-4674-6919 B ¢
Andriy V. Litovchenko: 0000-0003-1379-6901 B ¢ 'F

A —Work conceptand design, ‘8- —Data collection and analysis, ‘¢ —Responsibility for statistical analysis, ‘o —Writingthearticle, ‘e — Critical review, 'F —Final approval of theartidle

RECEIVED: 05.09.2023 OO
ACCEPTED: 24.01.2024 %

240



