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Abstract

The aim of the work is to analyze the state of health, in particular the state of problems with the work of the visual analyzer in students;
get acquainted with the scientific basis of the method of restoring vision using exercises on Bates theory and conduct its testing with
students in a university.

Material and methods. Analysis and synthesis of data from literary sources and our own research on the state of the visual analyzer in
school children and students of higher educational institutions. Development of questionnaires and a survey of 142 students. Testing
the method of restoring vision according to the method of W. Bates in two randomized groups of students (n = 15), which consisted in
the daily performance of special exercises for 10—15 minutes for a month. Determination of visual acuity according to the tables of
Sivtsev and Golovin and field of view using the Ferster perimeter for white, red, green and blue colors before and after rehabilitation
intervention. Methods of mathematical statistics.

Results. It was revealed that problems with the visual analyzer of students are ahead of all pathologies combined and make up about
30%. Moreover, only 4% of students with visual pathologies were congenital, and in the remaining 28% of students - acquired recently.
The use of exercises according to the method of W. Bates contributed to the improvement of the performance of the visual analyzer
(visual acuity for the right and left eye, p <0.05 and field of view for all colors, p <0.05) among students of the study group.
Conclusions. The study showed that the implementation of exercises according to the method of W. Bates can be the basis for the
development of a program of physical therapy, adapted to the conditions of its use by university students.
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AHoTaujs

Kopurko 3. |, Konutko C. 10., Co6ones M. fl. CTaH 340p0B'A 30p0OBOro aHasi3aTopa y CTYAEHTIB BULLIB i MOro Kopekuifa 3acobamm
disnuHoi peabinitayii

Meta pobotTn — npoaHanisyBaTM CTaH 340pOB’s, 30Kpema CTaH npobnem i3 pobOTO 30POBOrO aHani3aTopa Yy CTYAEHTIB;
NO3HAaOMUTUCA 3 HAYKOBMM MiArPYHTAM METOAMKM BifHOBNEHHA 30py 3a AONOMOrOK BMpaB 3a Teopieto beliTca Ta nposecty ii
anpobaujto y CTyAeHTIB B yMOBAX BULLY.

Marepian i metoau. AHani3 Ta y3araibHEHHA AAHUX NITEPATYPHUX AXKEPEN Ta BNACHUX AOCNIAXKEHb NPO CTaH 30POBOro aHani3aTopa
y WKONAPIB i CTyAEeHTiB 3aKNagiB BULLOI OCBiTU. Po3pobKa aHKeTM Ta onuTyBaHHA 142 cTyaeHTiB. Anpobauis MeToanKM BiAHOBNEHHSA
30py 3a meToamKkoto Y. BeliTca y ABOX paHAOMI30BaHWUX rpynax cTygeHTie (n=15), AKka nonsrana y WOAEeHHOMY BWKOHaHHIO
cneujianbHMX BNpas npotarom 10—15 XBUAWH NPOTAromM MicauA. BU3HaYeHHs rocTpoTv 30py 3a Tabanuamu Cisuesa Ta FonoBiHa i nons
30py 3a gonomoroto nepumertpa Pepcrepa ana 6inoro YepBOHOro, 3€/1€HOMO i CMHBOTO KOJIbOPIB A0 i micna peabiniTauiinHoro
BTPy4YaHHA. MeToAn MaTeMATUYHOI CTAaTUCTUCTUKM.

Pe3ynbTatn. BusasneHo, Wwo npobsiemu i3 30poBMM aHaNi3aTOPOM Y CTYAEHTIB BUNEPeaKYTb YCi MaToorii pasom y3sTi i CKNagaoTb
6ins 30 %. Mpu yomy, nuwe y 4 % cTyAeHTiB NaToNOriT 30py OYM BPOAKEHI, @y pewTn 28 % CTyAeHTiB — HabyTi NPOTArom 0CTaHHLOro
Yyacy. BUKopuCTaHHA BNpaB 3a MeToamKo Y. beiTca cnpuano nokpalleHHo NoKasHKUKIB poboTH 30poBOro aHanisaTopa (roctpoTm
30py 4N NpaBoro i NiBoro oka, p < 0,05 i nosa 30py ANA ycix Konbopis, p < 0,05) y CTYAEHTIB rpynu JOCNIAKEHHSA.

BucHoBKM. MpoBeaeHe A0CNIAKEHHA A0BENO, WO BUKOHAHHA BNpaB 3a MeToguKkoto Y. beitTca moxke 6yTv 0CHOBO AN PO3pO6KM
nporpamu 3 ¢isnyHoi Tepanii, aAanToBaHOI A0 YMOB il BAKOPUCTAHHA CTYAEeHTaMM BULLIB.

KntouoBi cnoBa: 340poB’s; 3ip; 3aXxBOptoBaHHA; NPodinakTMKa; cnocib »uTTa; peabinitauis.

AHHOTauwuA

Kopbitko 3. U, Konbitko C. 0., Co6ones M. fl. CocTosHMe 340pOBbA 3PUTE/IBHOrO aHa/aM3aTopa y CTYAEHTOB BY30B M €ro
KoppeKuua cpeacteamm ¢pusnyeckoii peabunmrtaumm

Lienb paboTbl - NpoaHaNN3NPOBaTh COCTOAHUE 340POBbA, B YaCTHOCTU COCTOAHWE Npobaem ¢ paboTol 3puTesIbHOro aHaan3aTopa y
CTYAEHTOB; NO3HAKOMMUTBLCA C HAYYHbIM OCHOBAHMEM METOAMKN BOCCTAHOB/IEHMA 3PEHMA C NOMOLLbIO YNPaXKHEHWU No Teopumn beliTca
M NPOBECTM ee anpobaLuio y CTYLEeHTOB B YC/I0BUAX BY3a.

Matepuan u metoapl. AHann3 n o60bLLeHNE AaHHbIX IMTEPaTyPHbIX UCTOYHUKOB M COBCTBEHHbIX MCCNeLO0BaHWUA O COCTOAHUMU
3pUTENbHOMO aHANIM3aTopa Y LWKObHUKOB U CTYAEHTOB BbICLUMX y4ebHbIX 3aBeAeHUI. Pa3paboTKa aHKeTbl U onpocbl 142 cTyaeHTOoB.
Anpobaumsa MeToAMKM BOCCTaHOBAEHUA 3peHUA No meToamke B. beliTca B ABYX paH4OMM3NPOBaHHbIX rpynnax ctyaeHTos (n = 15),
KOTOpas 3aK/toyanacb B eKeAHEeBHOM BbIMOJIHEHUIO CNELMaNbHbIX yNpaskHeHWi B TedeHue 10-15 MUHYT B TeuyeHwe mecaua.
OnpegseneHne ocTpoTbl 3peHuns No Tabanuam CusLesa M [0N10BMHA M NOAA 3peHNUA C NOMOLLBI0 NepumeTpa Pepctepa ansa benoro
KpacHOro, 3e/1IeHOM0 U CUHErO LLBETOB A0 M Noc/ie peabuanTaumoHHOro BMellaTebcTea. MeTobl MaTeMaTUYEeCKOW CTaTUCTUCTUKN.
Pe3ynbTaTtbl. BbifiBNEeHO, 4TO NPO6aEMbl CO 3pUTENIbHBIM aHA/IM3aTOPOM CTYAEHTOB OMepeNKatoT BCe MaTos0rMn BMecTe B3ATble U
cocTaBnatoT okono 30%. Mpuyem, ToNbKO Yy 4% CTyAEHTOB NAaTONOMMU 3PEHUS BbINN BPOXKAEHHbIE, @ B OCTa/IbHbIX 28% CTYAEHTOB -
npruobpeTeHHble B nocneaHee Bpemsa. Mcnonb3oBaHWe ynpaKHEHMI Mo meToauKe B. beiitca cnocobcTBOBaso yAyyleHUo
nokasartenein paboTbl 3pUTENLHOTO aHaAM3aTopa (OCTPOTLI 3peHUn ANA NPABOro M NeBoro rnasa, p <0,05 n nons 3peHus ana Bcex
ugeToB, p <0,05) y CTyAeHTOB rpynnbl UCCAef0BaHuUA.

BbiBoAbI. MpoBeaeHHOE Nccaes0BaHME NOKA3aNo, YTO BbINONHEHME YNPAXKHEHMI MO MeToAuKe B. BeliTca MoKeT bbiTb OCHOBOM ANA
pa3paboTku Nnporpammbl No Gu3nYecKol Tepanuu, afanTUPOBAHHOMN K YCIOBUAM ee MCNONb30BaHMA CTYAeHTaMM1 BY30B.

KnioueBble cnoBa: 340p0Bbe; 3peHune; 3abonesaHnn; NpodpunakTnka; obpas KunsHu; peabuamrauma
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Introduction

The visual analyzer is one of the most
important in the human body, because thanks to
vision, people receive about 95% of all information
about changes in the environment. Recently, the load
on the visual apparatus has increased significantly
due to the total computerization, constant use of
smartphones and other gadgets, especially in student
youth [1]. Students are constantly increasing the
volume of study programs, the fulfillment of various
tasks, where there is a need for a long time to work
with computers, the Internet, literature, which
requires constant tension of the accommodation unit
to consider small objects and leads to a decrease in
adaptive mechanisms of the eye [2-4]. Impairment of
the visual analyzer impairs performance and causes a
whole complex of movement disorders [5-7] and a
number of psychological deviations [8].

Literary evidence indicates that the number
of short-sighted children in school is increasing every
year. Thus, only 8% of children with visual
impairments were detected in the lower grades per
1000 surveyed students. In the middle school age,
14% of children have problems with the work of the
visual analyzer, and in the upper classes - 20 - 30%
[1, 9].

Problems with the work of the visual
analyzer are also noted by foreign researchers. Thus,
in a survey of young school children in Guangdong,
37% of children of 13 years of age were short-sighted
[10]. Another study conducted in urban Guangdong
showed that almost 50% of children aged 15 years
had refractive disorders [11, 12]. Among 17-year-old
Chinese, this figure rose to 54%. [10].

In Ukraine, children and young people's eye
disease has progressed sharply recently, as 10 years
ago the percentage of such pathologies was much
lower. Thus, in 2008, 15% of boys and girls
diagnosed with impaired vision were found among
first year students of the Faculty of Economics of
Sumy State Higher Educational Institution
“Ukrainian Banking Academy of the National Bank
of Ukraine” [13].

Among economics students enrolled in the
first year, 46% of children with different pathologies
were identified, with 33% of them being various
somatic diseases: 11% therapeutic problems, 9%
dermatological, 7% gynecological, 4% neurological
diseases and 2% ENT pathology bodies. At the same
time, visual analyzer disorders account for the largest
proportion of all diseases (13%) [8].

Most of the scientific literature is devoted to
the study of myopia, myopia, myopia and
astigmatism, which are caused by birth defects in
students and students [1]. There is very little research
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on the problems with the visual analyzer. However,
the literature indicates that recently the percentage of
students with acquired defects has increased
significantly [3, 14].

The relevance of the topic is due to the
significant increase in the number of young people
with vision disorders, which are mainly associated
with long-term visual work. Therefore, the search for
techniques and methods that contribute to the
preservation and restoration of the visual analyzer is
relevant.

To date, the accepted theory, visual acuity
and its disorders is the theory of the German scientist
G. Heimholtz, according to which the optical system
of the eye consists of the cornea, lens and vitreous
body. The change in the curvature of the lens, that is,
the change in its optical power, focuses the rays on
the retina. Therefore, today, all pathologies of the
eye: changes in the shape of the cornea, the refractive
power of the lens and the length of the eyeball are
compensated, according to existing theory and
approaches to vision correction, the selection of
glasses and lenses. Surgical or medical treatment is
also being carried out, and recommendations are
made regarding the observance of vision hygiene,
rest, and work [15-17].

However, the experimental work of Bates
et.al. [18] and their findings that glasses are harmful
to humans [18] are ignored. American scientists have
argued that the refractive apparatus of the eye is not
limited to the cornea, lens, and vitreous body,
according to G. Heimholtz's theory. Bates et.al. [18]
have shown that in this process all the muscles of the
eye, which change the shape of the eyeball and
thereby help to focus the rays on the retina, are also
actively involved.

Scientists have experimentally proved that
training of 7 eye muscles (middle straight, upper
straight, upper oblique, lower straight, lateral
straight, lower oblique, ciliary) and stimulation of
blood movement directly in the vessels of the eyeball
and circulation of the internal eye fluid stops the
processes vision loss and even completely restores
vision.

The aim of the work is to analyze the state
of health, in particular the state of problems with the
work of the visual analyzer in students; get
acquainted with the scientific basis of the method of
restoring vision using exercises on Bates theory and
conduct its testing with students in a university.

Material and methods

Participants

Anonymous questionnaire was conducted
among 142 students of | and Il courses of Ivan
Bobersky State University of Physical Education
(LSUFK). The students who study in non-sports
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specialties (1st year - hotel and restaurant business, n
= 70, and 2nd year - rehabilitation, n = 72) were
interviewed with the possibility of correct
comparison of the results of our studies with the
literature data.

Procedure

Students answered 22 questions related to
their health status and, in particular, the condition of
the visual analyzer, lifestyle, working conditions, as
well as the level of awareness of vision hygiene and
prevention of eye diseases.

In addition, in two randomized groups of
students (n = 15) of the same course who had recently
acquired visual impairment, in two stages the study
of visual acuity according to the tables of Sivtsev and
Golovin and determination of the field of vision for
different colors (white, blue, red and green) using
Fourster's perimeter in four directions (bottom, top,

4 m5 u6 m7 m8 =9

performed specially selected exercises for 10-15
minutes daily for a month. The control group served
as the control. Students in both groups adhered to
their daily routine. In the first stage, the initial
performance of the visual analyzer was determined,
and in the second stage, the same indicators were
studied after the use of physical rehabilitation a
month later.

Computerized processing of the research
results was performed using MS Excel 2007 and the
statistical program SPSS 11.5.

Results

Questionnaire among LSUFK students
found that only 42% of students without health
problems were enrolled in the first year of the Faculty
of Tourism with a specialty of hotel and restaurant,
and 58% of students had deviations in health status,
with various somatic diseases being 26%, and
problems with the visual analyzer were 32% (Fig. 1).

|

10

Fig. 1. Frequency of pathology detection among university students

temple, and nose). The experimental group
m] m2 =3
1- enrolled in the first year (%):Ear, throat, nose

2 - The digestive system

3 - Cardiovascular system
4 - Dialysis system

5- Endocrine system

6 - Musculoskeletal system
7 - Urinary

8- Skin

9- Rheumatism
10 - Vision problems
11 - Absence of diseases

The same pattern of distribution of identified
health problems was also observed among
rehabilitation students. 27.8% of students had a
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variety of somatic diseases and 27.4% of students
had visual impairment (Fig. 2).
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The digestive system; 4,5%

Cardiovascular system; 3,2%
Dialysis system

Endocrine system

Musculoskeletal
system
Urinary
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Rheumatism

Vision problems;
27,4%

Fig. 2. Frequency of pathology detection among university students 2 course

The same pattern of distribution of identified
health problems was also observed among
rehabilitation students. 27.8% of students had a

variety of somatic diseases and 27.4% of students
had visual impairment (Fig. 2).

35% -
[ -
30% I B Congenital vision defects
25% A I
I
20% - I
The presence of close relatives
15% with impaired vision
10% A
59% - I have recently acquired vision
problems
| course Il course

Fig. 3. Etiology of diseases of the visual analyzer in students of | and Il course

Similar to the second-year students, only

3.23% had congenital vision defects among 27.4% of
students. Instilling of students of the first and second
year did not reveal the reasons for the deterioration
of the work of the visual analyzer in the way of life
of students. According to the survey, students lead a
90% A

healthy lifestyle. They are more than two hours in the
air. To restore their ability to work, students use
active recreation and almost all regularly engage in
physical culture (Fig. 4). However, the state of the
visual analyzer is obviously not given enough
attention.

I I M | course

70% - Il course
I

50% -
30% A T =
I _» -
-10% -\More than 2 Recreation Exercisesto Vitamins  FC classes Classes FC 2-Do not do FC
hours in the prevent daily 3timesa at all

air vision week

Fig. 4. Results of questionnaire of students of | and Il year of LUDUF for their lifestyle and its maintenance (%)
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Comparing the literature data and the results
of a survey conducted by LSUFK students about their
somatic health status, and in particular the visual
analyzer, we conclude that most visual impairments
in students are due to the high loadings on the visual
analyzer in higher education institutions as they have
been acquired recently. In such a case, such recently
acquired visual impairments should be corrected by
means of physical rehabilitation, in particular by
exercises that change the length of the optic axis of
the eyeball (by W. Bates method), and not only affect

the refractive apparatus of the eye, as other
techniques. Exercises according to the method of U.
Bates were also chosen for the sake of simplicity of
their implementation, which does not associate the
student with a specific time of completion, or with
special conditions or specialists.

Before performing the complex of physical
exercises according to the Bates method (at the 1st
stage of the survey), the studied groups did not differ
in terms of visual acuity of the right and left eyes (p>
0.05) (Table 1).

Table 1

Visual acuity of students of experimental and control groups at the first stage of research

Statistical indicators

Eye Groups X S m t p

Right Experimental, n =15 0,84 0,04 0,02 0,354 p=0,725
Control, n =15 0,83 0,04 0,02

Left Experimental, n =15 0,79 0,08 0,03 0,555 p=0,581
Control, n =15 0,81 0,04 0,02

In the second stage of the study (one month)
in the CG students, the visual acuity indicators of the
right and left eyes did not change (p> 0.05). At the
same time, after the completion of the rehabilitation

program, which consisted of Bates eye exercises (the
second stage of the research), the students of OG
improved the visual acuity of both eyes (p <0.05)
(Table 2).

Table 2

Visual acuity in students of experimental and control groups at the first and second stage of research

Eye Sages Statistical indicators
X S m t p
Control group, n =15
right | stage 0,83 0,04 0,02 0,555 p=0,581
Il stage 0,85 0,08 0,03
left | stage 0,79 0,08 0,03 0,277 p=0,782
Il stage 0,80 0,02 0,01
Experimental group, n =15
right | stage 0,84 0,04 0,02 2,683 p = 0,009
Il stage 0,90 0,02 0,01
left | stage 0,81 0,04 0,02 3,051 p = 0,003
Il stage 0,92 0,08 0,03

The students of both groups at the first stage
of the study almost did not differ also in terms of
peripheral vision. From a separate field of view of the
right eye for white to the nose and to the bottom was
greater in the control group than in the experimental
group (p <0.05) (Fig. 5), but its indicators did not go
beyond the reference values for healthy people.
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Under the influence of Bates' exercise, the
right eye's field of view for white color increased (p
<0.05) (Fig. 5). The tendency to change the field of
view under the influence of exercises according to
the method of W. Bates was observed for the left eye,
as well as increased the field of view of both eyes for
other colors (red, blue and green).



Health, sport, rehabilitation
3p0poB’sa, cnopT, peabinitauin

S\ —
";pléj'l/t;‘ %
! 3p0poBbe, cnopT, peabunutauma

2020
6(1)

to the
nose

to the
bottom

| stage

CG = = EG

Il stage

to the top

Fig. 5. Right eye field for white in control and experimental groups | and Il in the research stage (degrees):
CG —the control group; EG — the experimental group

Discussion

Positive changes in the work of the visual
analyzer under the influence of exercises in the Bates
method, which remove, first of all, spasm of
accommodation, confirm our research that the visual
impairment in students appeared recently and is
associated mainly with a huge load on the visual
analyzer in student youth.

This point of view is confirmed by the
scientific literature, which shows that among
students of economic profile who study in the first
year found 46% of children with different
pathologies, with 33% of them being different
somatic diseases, and the largest share are disorders
of the visual analyzer (13% ) [13], and according to
our data and according to other authors, the number
of students with visual impairments in the 1st year
courses reaches more than 30% [3, 14].

Such a difference between our literary
studies indicates that problems with the work of the
visual analyzer in students have been rapidly
worsening, as more than 10 years have passed
between literature studies and ours. During this time,
young people began to use smartphones and various
gadgets to a greater extent. In addition, the
preparation for independent testing is done by
students and students using computers. Students also
have new forms of control related to the introduction
of a module rating system, which also require a
greater load on the visual analyzer.

In favor of this, the fact that the number of
economics students with different somatic
pathologies was even higher [13] than in our studies
(33% - for economists and 26-27% - for students of
LSUFK), and the number of students with vision
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problems increased significantly (13% - in
economics students and 28-32% - in LSUFK
students, p <0.05). Such data are obviously related to
the fact that young people have recently been paying
more attention to healthy lifestyles [2, 19, 20], so the
number of common somatic pathologies has a
tendency to decline.

Therefore, comparing the literature data and
the results of the questionnaire received from
LSUFK students about their somatic health, in
particular the visual analyzer, as well as the students
‘attitude towards eye diseases, and having tested W.
Bates' methodology, we can draw the following
conclusions.

Conclusions

1. The health of university students is
steadily declining and the number of students without
chronic illness is decreasing. According to the
scientific literature, healthy first-year students make
up 54%, and in our studies - only 42%. The most
common pathology is impaired visual analyzer (up to
32%), which is mainly acquired, since congenital
vision pathology is only about 4% percent.

2. Impaired vision is obviously a
consequence of high loadings on the visual analyzer
in higher education institutions, as about one third of
all students say that their vision has worsened
recently (24.1% of 1st year students and 27.4% of
2nd year students) .

3. Validation of a complex of exercises
according to the method of V. Bates contributed to
the positive changes in the work of the visual
analyzer, which clearly shows the need to improve
the methods of prevention of disorders of the work of
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the visual analyzer and the development of a program
of physical therapy adapted to the conditions of its
use by students of higher education. W. Bates.

Prospects for further research in this
direction. In view of the rapid growth of cases of

visual analyzer disorders in student youth, in
comparison with other pathologies, methods of
prevention should be improved and a program of
physical therapy adapted to the conditions of its use
by students of higher education should be developed,
based on exercises by the method of U. Bates [18].
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