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Vestibular stimulations influence the somatic-
vegetative functions of the organism, including the
muscular system. The prevalence of a sedentary
lifestyle among students and, especially foreign stu-
dents, in combination with a prolonged fixed position
of the head, promotes to the development of function-
al-vestibular disorders. This affects both the academic
progress and health state of these students.

The purpose of the work was to study the influ-
ence of vestibular disorders of the motor and visual
analyzers, with the following correction of these dis-
orders by using relax gymnastics with yoga elements.

Materials and methods. The study was carried
out during 4 months, and included 52 students from
India, studying at the 2" year of Kharkiv National
Medical University. A block of anamnestic and diag-
nostic-instrumental research methods was used.

Results and discussion. As a result of the obser-
vations, it was found that the initial level of body physi-
cal development and the degree of an adequacy of
the mode of mental work and rest to the nature of the
educational process play a large role in the degree
of occurrence of vestibular reactions. Particular atten-
tion was paid to the assessment of vestibular stability,
which was reduced in 21 out of 52 students, which
was noted on the basis of the presence of 2 or more
parameters defined during the study. These students
were included in the experimental group (12 people)
and the control group (9 people). All these students
had either a reduced level of physical development
or various deviations in the level of body physical de-
velopment. For the students of experimental group
three-months cycle of relax-training gymnastics with
yoga elements was proposed. For all students, vestib-
ular irritations reduced the accuracy of the performed
movements, but for students with a reduced level of
physical development, these indicators were worse
and more stable. As a result, the students of the ex-
perimental group demonstrated positive dynamics of
the correction for vestibular adaptation to the studying
process in comparison with the students of the control
group that did not demonstrate the same results.

Conclusion. The results of the investigation which
was carried out allow to formulate the following con-
clusions: 1) Vestibular reactions depend on the initial
level of physical development of students and the na-
ture of the educational process; 2) Regular stimula-
tions of the vestibular apparatus on the background of
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relaxation and training exercises with yoga elements
contribute to an increase in the motor functions of the
body; 3) Vestibular irritations cause more frequent
and expressed somatic reactions in comparison with
vegetative ones.

Keywords: analyzers, foreign students, vestibu-
lar disorders, corrective gymnastics, yoga.

Research relation to the programs, plans,
and department themes. The work is a fragment
of research «Autonomic regulation in students in
the process of adaptation to social, temporal and
natural factorsy», the number of state registration is
0118U000947.

Introduction. The functional interdependence of
physiological processes in the system of analyzers
is constantly formed and develops depending on the
physical activity of a person in the specific conditions
of his state [1-4].

Particular interest is the nature of vestibular
changes against the background of properly per-
formed muscle work. Vestibular irritations affect the
somatic-vegetative functions of the body, including
the muscular system. Disturbances of the correct pe-
riodicity of static and dynamic loads can negatively
affect the functioning of the vestibular apparatus [5].

The prevalence of a sedentary lifestyle adversely
affects all body functions. This is especially true for
students. Long time being in a sitting position dam-
age the motor system and causes the development of
chronic muscle overstraining [6, 7].

Another problem is connected with the wrong po-
sition of the head. The head tilted forward (reading,
writing, typing) causes not only functional changes in
the locomotor system, but also in the vestibular ap-
paratus. Being relatively heavy (it weighs from 4.5
to 6.5 kg), the head is not located directly above the
shoulders during long fixed position. The center of
gravity of the human body is displaced and, therefore
the correct balance is disturbed. Taking into consid-
eration that a modern student is in a sitting position
on average 10-12 hours it can be assumed that this
situation adversely affects the work of the vestibular
apparatus.

In the young people living a moment lifestyle and
those who alternate the static overstraining with the
dynamic muscle loading, such phenomena, as a rule,
are not observed.
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Foreign students represent a completely differ-
ent category of students. Being very far from home, in
unusual conditions for themselves (social, domestic,
etc.), they cannot, and often do not want to pay at-
tention to functional disorders associated with chron-
ic muscle overstraining. Inactive, without initiative,
spending most of the time in different passive states,
having poor posture, weak musculature, reduced
chest sizes, having a wide range of body weight from
overweight to underweight, they are forced to partici-
pate in studying process trying to fulfill all demands of
the curriculum, forming at the same time pre-patho-
logical, and then pathological conditions [8].

The purpose of the work was to study the ves-
tibular stimuli influence on the functional state of the
motor and visual analyzers and correction of the re-
vealed disorders by the method of relaxation gymnas-
tics with yoga elements.

Materials and methods of research. During
the 4-month observation, 52 students (3 groups) from
India were examined. In the conditions of the De-
partment of Physiology of Kharkiv National Medical
University the students’ anamnestic data were col-
lected and their level of physical development was
determined using anthropometric data and fulfilling
functional tests. All these students studied at the 2
course and their age was in the range from 19 years
old to 22 years old. Living conditions were satisfac-
tory, the nature of the food and feeding regimen was
irregular, night sleep was less than 8 hours, seden-
tary work took on average 10-12 hours. In anamnesis
the chronic diseases were absent. 62% of the inves-
tigated students demonstrated decreasing of physi-
cal development level, including various disorders of
posture, the predominance of a conical and flattened
form of the chest, decreasing of respiratory excursion
of the lungs, decreased vital lung capacity and func-
tional respiratory tests (breath holding after inhalation
and exhalation). 17 students had local variations of
deformation of the spinal column. In addition, auscul-
tation of the lungs and heart was carried out. Blood
pressure and pulse properties were determined at
the state of rest and during and after physical loading
(physical exercises). Twice a day body temperature
was measured. No gross deviations from the average
norm were noted. The investigated students were
consulted by a general practitioner.

The state of the vestibular analyzer was tested
on the basis of autonomic and somatic reactions that
occur when rotating on a Barany chair with head
down at a speed of 1 revolution for 2 seconds. The
participants of the study underwent 3 times examina-
tion: at rest before rotation, immediately after rota-
tion and 3 minutes after stopping rotation. During the
study the indexes of the cardiovascular system on the
basis of blood pressure and pulse were investigated.
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We evaluated vestibular stability in our conditions ac-
cording to:

1. Subjective indicators (absence of complaints,
dizziness, nausea, tinnitus aurium, sensation
of heat, lack of air);

2. Imbalance (stability in the Romberg position,
finger-nasal test),

3. Gait disturbance along in a straight line;

4. Violation of handwriting. The field of vision
was determined by the outer, inner, upper
and lower meridians using the Foster perim-
eter.

All experiments were conducted in accordance
with the Council of Europe Convention “On the Pro-
tection of Human Rights and Dignity of the Human
Being with regard to the Application of Biology and
Medicine Application of Biological and Medicine
Achievements (ETS No. 164)” dated 04.04.1997, and
the Helsinki Declaration of the World Medical Asso-
ciation (2008).

Results. As a result of the observations, it was
found that the initial level of body physical develop-
ment and the degree of an adequacy of the mode of
mental work and rest to the nature of the educational
process play a large role in the degree of occurrence
of vestibular reactions.

The estimation of vestibular stability showed that
21 from 52 students had a decrease (deterioration) of
the stability of the vestibular apparatus, noted on the
basis of the presence of 2 or more defined param-
eters. All these students had either a reduced level
of physical development or various deviations in the
level of body physical development. For all students,
vestibular irritations reduced the accuracy of the per-
formed movements, but for students with a reduced
level of physical development, these indicators were
worse and more stable.

After rotation in the investigated contingent there
were no significant changes. Based on the study, a
group of 19 people (11 males and 8 females) with re-
duced (functionally insufficient) vestibular resistance
was determined. They were offered the 3-month cycle
of corrective relaxation-training gymnastics with ele-
ments of yoga [9]. The gymnastics was held 2 times a
day (in the morning before classes and in the evening
after classes) lasting 20-25 minutes with obligatory
exercises (asanas) for the head and neck.

The main emphasis was placed on such asanas
as:

1. Rotational head movements in a standing

position.

2. The balancing on the right (left) leg. Asana
“Ballerina”.

3. The pose of the triangle in a standing posi-
tion.

4. Asana “The rack over” — the full tilt of the
body forward
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Asana “The Dog”

Asana “The Camel”

Asana “The Cat”

Asana “The Pigeon” and “The Pigeon drink-
ing water”

9. Balance with arms and legs

10. Asana “The Screw”

11. Purna sarpasana

12. Asana “The Bow”

13. Asana “The Swan”

14. Asana “The Plow”

15. Asana “The Wheel”

The choice of asanas was carried out with taking
into consideration the level of body physical devel-
opment of students, individually. It was recommend-
ed that the first week (preparatory) was carried out
with a limited number of asanas, with slow tempo, in-
complete range of motion in the joints, low intensity,
prolonged relaxation between asanas, the minimum
dosage (number of repetitions). With good tolerance
of the students doing this additional (special) physical
activity, which was integrated into their daily lives, the
exercises became more complicated. All these exer-
cises were recommended to fulfill without feeling any
discomfort.

Students drew attention to such details as en-
tering into the asana, being in it and going out of it.
All students were instructed on the mode, conditions
and technique of the exercises. 7 students refused
this correction. They composed the control group (6
males and 1 female). The remaining 12 students (6
males and 6 females) composed the experimental
group. After 3 months, these two groups went through
the investigation phase again with all the elements of
the examination. The received results showed that 8
students (66.7%) demonstrated significant improve-
ment in vestibular stability. At the same time, they also
noted a tendency to improvement of general physical
indicators of their individual development. 4 students
(33.3%) — 3 males and one female did not give pos-
itive dynamics of their states. We explained it as not
observing the general movement regime during the
day and focusing their correction only on the tech-
nique of performing exercises. It was clearly insuffi-
cient during many hours of mental loading and work.
After 4 weeks, an additional examination of the stu-
dents of both groups was conducted. The complete
and stable relief of vestibular incompetence was ob-
served already in 11 students (92.1%). One student,
had the decreasing of the negative effects significant-
ly, but yet they were noted in a mild form. When inter-
viewing the students of the experimental group, the
positive dynamics of their integration into the educa-
tional process was established. It was reflected in the
quality of students’ studying at the university.

The students of the control group did not give
positive dynamics of vestibular adaptation to the edu-
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cational to the educational process during the exam-
ination. Their functional incompetence of the vestibu-
lar apparatus remained the same. The irritation of the
vestibular apparatus in all the students of the experi-
mental group showed a decreasing of blood pressure
reactions. In the students of the control group, the sys-
tolic pressure fluctuation range compared to the initial
data was 2.31 + -0.21 mm Hg. Diastolic pressure did
not change significantly. Heart rate did not demon-
strate the reliable patterns of the reactions to vestib-
ular irritations, with the exception of female students
in the control group where there was an increase of
heart rate by 4.98 + - 0.21 beats per 1 minute.

Discussion. Various functional disorders of stu-
dents’ health state suggest an active search for dif-
ferent methods of prevention and correction of these
disorders [10, 11]. In the pathogenesis of these condi-
tions, psycho-vegetative influences are clearly traced.
They negatively affect the locomotor functions, and
through them the adaptive capabilities of various ana-
lyzers, including the vestibular one. During the educa-
tional process (classroom and at home), an increase
of the contribution of the sympathetic nervous system
to the general spectrum of the neuro-humoral reaction
often leads to an imbalance of various departments
of the higher nervous system in comparison with the
initial (pre-educational) level. In this regard the indi-
vidual harmonizing methods for correcting such dis-
turbances should be used and this fact predetermined
our choice [10].

Skeletal muscles are able, with appropriate acti-
vation, to show considerable strength and power for
a rather long time. However, with repetitive monoto-
nous reproduction of the same muscle tension, a pro-
gressively developing decrease of working capacity
inevitably arises, including mental work. In its simplest
form, it is defined as neuromuscular fatigue.

In order to partially compensate for such a con-
dition and the possible extension of performing work
(especially sedentary), the entire system of analyzers,
including the vestibular one, is stressed. But since the
work is long, lasting for many hours, at some stage
without organic damage, dysfunctional phenomena
occur which when sitting at work are unspectacular
and asymptomatic. But they can accumulate and in-
tensify. To a certain extent, the temporal parameters
of muscle contraction and muscle relaxation also can
contribute to this. The individual differences of these
phenomena are certainly obvious: the initial level of
physical development, gender, age, health status,
body composition, the role of genetic factors, as well
as weather, climate and geographical conditions.
Nowadays, the search for an averaged low-cost and
economically profitable way to normalize the somat-
ic-vegetative functions of students is still actual.

Conclusion

1. The range of vestibular reactions depends on

the initial level of physical development and
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the degree of adequacy of regimen for men- 3. Vestibular irritations cause more frequent
tal work and rest to the nature of the educa- and expressed somatic reactions in compari-
tional process. son with vegetative ones.

2. Regular irritations of the vestibular appara- Perspectives for further research. As an alter-

tus on the background of a systematic relax- native to this phenomenon, especially among foreign
ation-training gymnastics with elements of students, a controlled cycle of correction and preven-
yoga contribute to an increase in the motor tion of functional disorders of the vestibular apparatus
functions of the body in students with a static in the form of relaxation-training gymnastics with ele-
motor stereotype. ments of hatha yoga could be performed.
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K BOMPOCY O ®YHKLMOHANBHO-BECTUBYNAPHbIX PACCTPOUCTBAX

M METOAbl UX KOPPEKLUWUWN Y UHOCTPAHHbBIX CTYOEHTOB

KupuyeHko M. I1., LLleHeep C. B.,

lNoHyapoesa A. B., [lyHaeea O. B.

Pestome. BecTubynsipHble pasapaxeHusi BNUSKT HAa cOMaToBereTaTMBHble (hyHKLUUM OpraHvM3ama, BKITH-

Yyasi MbllleYHyto cuctemy. MNpeBanvpoBaHue cuasyero obpasa XWM3HW y ydyalleincss MoNoaeXu U, 0COBEHHO
WHOCTPaHHbIX CTYAEHTOB, B KOMBMHALMM C ANWUTENbHLIM (UKCUPOBaHHBLIM MOMOXEHWEM rOMNoBbl CNOCOGCTBY-
€T PasBUTUI0 (PYHKLMOHANbHO-BECTUBYNSAPHBLIX PACcCTPONCTB. DTO CKa3biBaeTCs, kak Ha YCNeBaeMoCTU 3TUX
CTY[EHTOB, TaK 1 Ha 300POBbeE.

Llenbto HacTosILEro MccrefoBaHns SBNSNOCh U3yYeHWe BrUsIHUS BECTMOYNSPHbLIX pacCTPONCTB ABUra-

TENbHOIO U 3pUTEJSTIBHOIO aHaIM3aTopos, C I'IOCJ']EAWOLLI,GVI KOppeKLI,VIEIZ ITUX HapyLueHM|7| MeToAOoM penakcaun-
OHHOW TMMHACTUKMN C reMeHTamMu NOrun.
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MeAaunyHi Hayku

Obbekm u memodbl. ViccnegoBaHne NpoBOAUIIOCh B TeYEHME 4-X MeCALEB, B KOTOPOE ObINI0 BKITHYEHO
52 ctypeHnTa n3 Nhgun, obyyatoLmxcs Ha 2 kypce XHMY. Micnonb3oBaH 6ok aHaMHECTUYECKUX U QUarHoCTu-
YECKN-MHCTPYMEHTArbHbIX METOLO0B NCCMEeL0BaHNS.

Pesynbmampi. Ocoboe BHMMaHue yaensanoch OLeHKe BECTUOYNSPHOM YCTOMUYMBOCTU, KOTOpoe y 21 CTy-
OeHTa Obina CHkeHa. OTU CTyOeHTbl BOLMW B 3KCMEPUMEHTANbHYO rpynny (12 4enoBek) U KOHTPOSIbHYHO
rpynny (9 yenosek). SKCNepuMeHTanbHOM rpynne Obin NpeanoXeH TPEXMECAYHbIN LMK KOPPEermpyoLLen pe-
NakcauMOHHO-TPEHMPYIOLEN TMMHACTUKK C anemMeHTammn norn. Kak pesyneraT, CTYAeHTbl 9KCnepuMeHTanbHom
rpynnbl NPOAEMOHCTPMPOBANU MO3UTUBHYK OUHAMMUKY KOPPEKLMN BECTUOYNAPHOM ajantauuu Kk y4ebHomy
npoLieccy, Yero He 0TMeYanoch y CTYAEHTOB KOHTPOMNBHOM rpynmbl.

Bbigodbl. Pesynbrathl nccnegoBaHusa no3Bonuvnv caenatb criegylolme BbiBogbl: BectnbynsapHblie peak-
LM 3aBUCUMbI OT UCXOOHOTO YPOBHS (hM3NYECKOro pasBuTUS M xapaktepa y4ebHoro npouecca. PerynspHelie
pasgpaxeHus BeCTubynspHoro annapara Ha boHe NPOBOAMMON penakCauMOHHO-TPEHMPYIOLEN TMMHACTUKN
C 3reMeHTamMu Morn crnocobCTBYHOT MOBbLILLEHNO MOTOPHbIX OYHKLUMIA opraHuamMa. BectnbynspHble pasgpa-
)KEHMS BbI3bIBAOT DONee YacTble N BblpaXKeHHbIE COMATUYECKNE PeaKLMmM N0 CPAaBHEHMIO C BEreTaTUBHLIMM.

KnioueBblie cnoBa: aHanM3aTopbl, UHOCTPaHHbIE CTYAEHTLI, BECTUBYNAPHbIE PacCTPONCTBA, KOppernpy-
oL as TMMHAaCTUKa, nora.
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0O NMUTAHHA NMPO ®YHKLUIOHAJIbHO-BECTUBYIAPHI PO3NAOU

TA METOAM iX KOPEKLUII Y IHO3EMHUX CTYAEHTIB

KupuyeHko M. I., LLleHzep C. B.,

lNoH4yapoesa A. B., [lyHaesa O. B.

Pe3tome. BecTnbynsapHi nogpasHeHHst BNNMBatoTb HAa COMaTO-BereTaTMBHiI OyHKLii opraHiamy, BKIto4ato-
4yn M’A30BY cuctemy. [NpeBantoBaHHA CMAAYOro Cnocoby XUTTS B YHHIBCbKOT MONogi Ta, 0COBNUBO Y iHO3EMHMX
CTYAEHTIB, B KOMOiHaLil 3 TpMBanum ¢ikCoBaHMM NOMOXEHHSIM rOfI0BU CNpUsie pO3BUTKY OYHKLiOHaIbHO- BEC-
TMOYNApHUX po3nagis. Lle nosHavaeTbes, Sk Ha YCMILWHOCTI UMX CTYAEHTIB, Tak i Ha CTaHi iX 340poB’s.

Memoto uboro gocnigkeHHs 6yno BUBYEHHSA BNNUBY BECTUOYNAPHMX po3naiB pyxoBOro i 30pOBOro aHa-
nisatopie, 3 noganblUMM KOPUTryBaHHAM LIMX MOPYLUEHb METOOAOM pPeriakcauiiHOi NMHACTUKKA 3 erneMeHTamm
noru.

0O6’ekm ma memodu. JocnigxeHHs NPOBOAMIOCA NPOTAroM 4-x Micsuis, B sike Byno BKNOYEHO 52 cTy-
OeHTa 3 IHaii, ski HaBvatoTbea Ha 2 Kypci XHMY. ByB BukopucTaHuin 6riok aHaMHECTUYHUX Ta LiarHOCTUYHO-
iHCTPYMeHTanbHMX MeTogdiB gocnigkeHHs. Ocobnuea yBara npuainsnacs ouiHLi BeCTMOYNApHOI CTIMKOCTI, ske
y 21 ctygeHTa byna 3HuxeHa. Lli cTyaeHTn yBinwnm B ekcnepuMeHTanbHy rpyny (12 ocib) i KOHTponbHy rpyny
(9 oci6). EkcnepumeHTanbHin rpyni 6yB 3anponoHOBaHUIN TPUMICAYHUIA LUK KOPEryk4oi penakcauinHo-Tpe-
HYIOY4OI NIMHACTUKM 3 enemMeHTamu noru.

Pesynsmamu. Ak pesynestart, CTYAeHTU eKCnepuMeHTanbHOI rpynn NpogeMOoHCTpyBany NO3NTUBHY ANHa-
MiKy KOpekKLUii BeCTMbynsapHoi aganTauii 4O HaBYanbHOro Npouecy, Yoro He BiA3Hayanocs y CTyAEHTIB KOHTP-
OnbHOI rpynu.

BucHosku. Pesdynstati gocnigXeHHs JO3BONMAM 3pobutn HacTynHi BUCHOBKK: BecTtnbynspHi peakuii 3a-
NEeXHi Big BUXiOHOMO PiBHA (Pi3MYHOIO PO3BUTKY Ta XapakTepy HaB4YanbHOro npouecy. PerynapHi nogpasHeHHs
BECTMOYNsSpHOro anapary Ha Tri NpoBeAEHOI penakcauifHO-TPEHYYOI MMHACTUKK 3 efleMeHTaMm1 Noru cnpu-
A0Tb NIABULLEHHIO MOTOPHMX (PYHKLiN opraHiamy. BecTnbynsapHi nogpasHeHHst BUKNUKaKOTb YacTilli | BUPaXeHi
COMaTMYHI peakLii B MOPIBHSAHHI 3 BEreTaTMBHUMM.

Knro4yoBi cnoBa: aHanisatopw, iHO3eMHi CTyAeHTW, BECTUDYNSPHI po3nagu, Koperytoda riMHacTumka, rora.

ORCID and contributionship:

Michael P. Kyrychenko : 0000-0002-5329-751X A.B.C.F
Svetlana V. Shenger : 0000-0001-5382-2225 8 ¢.D.F
Alina V. Goncharova : 0000-0002-8817-2610 & C.E.F
Olga V. Dunaeva : 0000-0002-1057-4046 B ¢-EF

A — Work concept and design, B — Data collection and analysis,
C — Responsibility for statistical analysis, D — Writing the article,
E — Critical review, F — Final approval of the article

360 YKpaiHCbKUM XXypHan meguuuHu, 6ionorii Ta cnopty — 2021 — Tom 6, Ne 5 (33)



®disnyHa Tepania Ta eprotepanis

CORRESPONDING AUTHOR

Olga V. Dunaeva

Kharkiv National Medical University,

Medical Faculty 5, Physiology Department

4, Nauky Avenue, Kharkiv 61022, Ukraine,

tel: +380675719309, e-mail: ov.dunaieval@knmu.edu.ua

The authors of this study confirm that the research and publication of the results were not associated with any
conflicts regarding commercial or financial relations, relations with organizations and/or individuals who may have

been related to the study, and interrelations of coauthors of the article.

CratTa Haginwna 02.09.2021 p.
PekomeHdosaHa 0o OpyKy Ha 3acidaHHi pedakuiliHoi Koneail nicrs peyeH3yeaHHs

YKkpaiHCbKUM XXypHan MeauuuHu, 6ionorii Ta cnopty — 2021 — Tom 6, Ne 5 (33) 361





