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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:

1. Articles must be provided with a double copy, in English or Russian languages and typed or
compu-ter-printed on a single side of standard typing paper, with the left margin of 3 centimeters width,
and 1.5 spacing between the lines, typeface - Times New Roman (Cyrillic), print size - 12 (referring to
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Authors of the scientific-research works must indicate the number of experimental biological spe-
cies drawn in, list the employed methods of anesthetization and soporific means used during acute tests.

4. Articles must have a short (half page) abstract in English, Russian and Georgian (including the
following sections: aim of study, material and methods, results and conclusions) and a list of key words.
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7. Please indicate last names, first and middle initials of the native authors, present names and initials
of the foreign authors in the transcription of the original language, enclose in parenthesis corresponding
number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
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of the article under the title “References”. All references cited in the text must be listed. The list of refer-
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in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
bibliographic description is given in the language of publication (citations in Georgian script are followed
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9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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Abstract.

Objective: To investigate the current vision status and health
trend of computer science students at a certain university, and to
compare the effects of exercise and painting on the prevention
of myopia and the improvement of visual health. Methods:
The study involved testing and recording the vision of students
from the 2020, 2021, and 2022 cohorts upon their entry to the
university, analysing the changes in vision of the 2020 cohort
students over three consecutive years, and recording the vision
of students from the 2021 cohort who participated in basketball,
table tennis, roller skating, and painting interest classes as well
as non-interest classes. Statistical analysis was conducted using
SPSS 18.0 software, with the chi-square (y?) test and chi-square
trend test used for intergroup comparisons.

Results: The rate of poor vision among new students showed
an increasing trend over three consecutive years, at 84.72%,
87.22%, and 89.12%, respectively. The vision development
of the 2020 cohort students showed a significant downward
trend over three academic years () trend = 16.829, P = 0.000).
After interventions involving exercise and painting, there was a
significant difference in vision between students in the interest
classes and those in the non-interest classes (x> = 11.429, P =
0.010), with students in the interest classes showing noticeable
improvements in visual health.

Conclusion: The rate of poor vision among computer science
students at a certain university is on the rise. However, through
interventions involving exercise and painting, students' visual
health has significantly improved, and the rate of vision decline
has been effectively slowed.

Key words. Exercise and painting, vision status, myopia
prevention, improvement of visual health.

Introduction.

During the 29th National "Love Your Eyes Day," the National
Health Commission announced the vision survey results of
adolescents in 2023: 53.6% of children exhibited poor vision,
with 14.5% in preschoolers, 36% in elementary school students,
71.6% in junior high school students, and 81% in high school
students. China has truly become a major country of myopia,
with the incidence of myopia continuously increasing, showing
trends of younger ages and higher degrees [1]. Universities are
particularly hard-hit areas, especially during the COVID-19
pandemic period, with the widespread use of online courses
leading to a rapid increase in the rate of myopia. In 2023, a vision
test conducted by a certain University of Traditional Chinese
Medicine in Chengdu on 19,191 students found that 17,630 had
poor vision, making the myopia rate as high as 91.9%, with
moderate to severe poor vision in 13,041 people, accounting
for 68% [2]. Poor vision during students' time in school can
seriously affect their learning and life, and after entering the
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workforce, it can create lifelong obstacles to their work, study,
and life. To enable students to better serve society and live a
healthy, happy life in the future, it is urgent and important to seek
effective intervention measures to change their bad eye habits,
reverse the high rate of poor vision, and slow the pace of vision
decline. Offering sports and painting interest classes during
university extracurricular time is not only an implementation
of the government's directive on "Effectively Strengthening and
Improving School Physical Education and Aesthetic Education”
but also allows students with common interests and hobbies to
come together through organized, managed, and well-taught
activities, including training, competitions, and painting from
life. While enjoying these activities, students can effectively
exercise both body and mind, enhancing their physical and
mental health. By participating in sports and painting activities,
students are encouraged to actively step out of their dormitories
and classrooms, put down their phones, leave their computers,
head to the sports fields, and go outdoors, reducing the time spent
on close-up eye activities and sedentary behavior. Increasing
outdoor activity time allows the eyes to effectively adjust and
rest, improving and restoring vision [3], and thereby slowing the
rate of vision degradation.

Materials and Methods.

Study Subjects: A total of 1080 freshmen from the computer
science department of a certain university, enrolled over three
years (2020, 2021, 2022), were selected as study subjects.
This study was conducted in accordance with the management
regulations of the FEthics and Ethics committee of the
university and the specific requirements of the Declaration of
Helsinki[JThis study has been ethically reviewed and approved
by the Medical Ethics Committee of Wannan Medical College
([2023] Ethical Review No. 206).

Methods.

Measurement Method:

Vision was measured using the "E" chart national standard
logarithmic visual acuity chart box. The vision data of students
from the 2020, 2021, and 2022 cohorts upon their entry to the
university were recorded, as well as the annual vision data of the
2020 cohort over three years. For the 2021 cohort, vision data
at the beginning and end of the year were recorded for students
in basketball, table tennis, roller skating, and painting interest
classes, as well as for students not in interest classes. Normal
vision was defined as uncorrected vision >5.0, and poor vision
as less than 5.0. Myopia was classified into three categories
according to the standards in the textbook "Ophthalmology"
by higher medical schools [4]: mild (<-3.00D or 300 degrees),
moderate (-3.00D to -6.00D or 300 to 600 degrees), and severe
(> -6.00D or 600 degrees).
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Experimental Method:

Among the 2021 cohort computer science students, during the
first semester of their second year, one basketball and painting
interest class of 50 students, one table tennis and painting interest
class of 30 students, and one roller skating and painting interest
class of 50 students were formed, along with a control class of
50 students not participating in sports and painting activities.
Vision data at the beginning and end of the first semester of the
second year were measured and compared. Each interest class
was scheduled for 2 activities per week, including 1 outdoor
painting session, each lasting no less than 1.2 hours, while the
students not in interest classes continued their normal lifestyle.

Statistical Analysis:

The collected data were entered into Excel 2016 and analyzed
using SPSS 18.0 software. The chi-square () test and y* trend
test were used for intergroup comparisons. A P-value < 0.05
was considered statistically significant.

Results.

Comparison of Vision Records at Entry Among 2020, 2021,
and 2022 Cohorts:

The rate of poor vision at entry was lower in the 2020 cohort
compared to the 2022 cohort (P < 0.05), with no significant
difference in the rate of poor vision at entry between the 2020
and 2021 cohorts, and the 2021 and 2022 cohorts (P > 0.05) see
Table 1.

Comparison of Vision Records Over Three Years for 2020
Cohort Students:

It was found that the rate of poor vision in third-year students
was higher than that in first and second-year students (P < 0.05);
with the progression of grades, there was an increasing trend in
poor vision (2 trend = 16.829, P = 0.000) see Table 2.

Comparison of Vision Records Between Students in Sports
and Painting Interest Classes and Non-Interest Class Students
Within One Semester for the 2021 Cohort:

The results showed no significant difference in the rate of
poor vision at the beginning of the semester between students
in sports and painting interest classes and those in non-interest
classes (3>=0.194, P=0.979). Non-interest class students showed
no significant change in vision within one semester (P > 0.05),
while interest class students had a significantly lower rate of
poor vision at the end of the semester compared to the beginning
(P <0.05). The rate of poor vision at the end of the semester was
lower among interest class students than among non-interest
class students (y*=11.429, P=0.010). see Tables 3-6.

Discussion.

The Rising Trend of Poor Vision Rates Among Computer
Science Students:

The percentage of computer science students at a certain
university with poor vision upon entry in the years 2020, 2021,
and 2022 showed a continuous increase: 84.72%, 87.22%,
and 89.12%, respectively, with an average rate of poor vision
of 87.04%. The percentages of moderate and severe myopia
were 22.2% and 12.5%, 20.83% and 15.28%, and 26.39% and
24.17%, respectively. The rate of poor vision continues to rise,
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with the percentages of moderate and severe myopia increasing
year by year. A comparison of vision records over three years
for the 2020 cohort revealed an upward trend in the percentage
of poor vision (x2 trend=16.829, P=0.000), with the myopia rate
increasing from 84.17% at the beginning of college to 91.49%
by the third year, and the percentages of moderate and severe
myopia increasing from 20% and 13.06% upon entry to 27.78%
and 28.06%, respectively. The deterioration of student vision
is extremely severe, with the main factors causing the decline
in vision including genetics, a lack of eye care awareness, and
the subjective and objective factors of long hours of overuse
and staying up late [5]. Furthermore, computer science students
spend far more time looking at screens than the average person,
have heavy academic burdens, spend less time on physical
activities, and lack sufficient outdoor activity time, all of which
contribute to the prevalence of myopia among students [6].

Causes of Poor Vision and the Preventive and Improving
Mechanism of Sports and Painting:

The medical field has yet to reach a unified scientific
conclusion on the causes of myopia. The more common belief
is that environment is the main inducing factor, with prolonged
near-distance eye use being the primary cause. Long-term close-
up viewing can lead to fatigue or stiffness in the ciliary muscle
and the internal straight muscles of the eye. When looking at
distant and close objects, the muscles cannot flexibly contract
and relax. As a result, when viewing distant objects, their image
will form in front of the retina, causing the image on the retina
to be blurry, a condition known as myopia. Primarily caused by
eye muscle regulation, it is also referred to as accommodative
or false myopia. This type of myopia is mostly reversible and
can be improved through human intervention [7]. Sports and
painting can increase the speed of blood circulation in the eyes
and enhance metabolic functions, effectively improving the
flexibility and adjustment function of the ciliary muscle and
the refractive system. When viewing distant and close objects,
the contraction and relaxation of the ciliary muscle improve its
sensitivity and accuracy [8], thereby reversing and improving
poor vision. At the same time, outdoor sports and painting,
with the irradiation of ultraviolet rays from the sun, produce
more vitamin D, which can prevent abnormal eye growth and
the occurrence of myopia to some extent. More importantly, it
is believed that the brighter outdoor light stimulates the retina
to release dopamine, which then activates molecular cascade
signals, ultimately slowing the growth of the eye and reducing
the risk of myopia [9]. In various ball sports, especially those
involving fast-moving small balls like table tennis, tennis,
badminton, and fast-paced activities like roller skating, the eyes
must follow the high-speed flight and rapid rotation of the ball.
The rapid change in observation from far to near increases blood
supply and enhances metabolic functions, thus restoring vision and
improving function [10]. Moreover, outdoor sports and painting
under brighter light, with reduced peripheral defocus, diverse
spectral colors, less near work, and higher spatial frequencies, can
all have a positive effect on myopia prevention and control [9].

Sports and Painting Effectively Improve Student Vision:

A comparison of the vision records at the beginning and end
of the semester for students in the 2021 cohort basketball, table



Table 1. Comparison of Vision Records at Entry Among 2020, 2021, and 2022 Cohorts (n=360).

Grade n Normal Vision Mild Myopia Moderate Myopia Severe Myopia Poor Vision

n % n % n % n Y% n %
2020 360 55 15.30 180 50.00 80 222 45 12.5 305 84.72¢
2021 360 46 12.78 184 S51.11 75 20.83 55 15.28 314 87.22%
2022 360 39 10.83 139 38.61 95 26.39 87 24.17 321 89.12°
v 7.571
P 0.023

Note: Pairwise comparison between groups, completely different symbols indicate P < 0.05.

Table 2. Comparison of Annual Vision Records Over Three Years for the 2020 Cohort (n=360).

Year n Normal Vision Mild Myopia Moderate Myopia Severe Myopia Poor Vision

n % n % n % n % n %
Freshman year 360 57 15.83 184 51.11 72 20.00 47 13.06 303 84.17*
Sophomore Year 360 45 12.50 165 45.83 87 24.17 63 17.50 315 87.50?
Junior year 360 31 8.61 128 35.56 100 27.78 101 28.06 329 91.49°
v 16.829
P 0.000

Note: Pairwise comparison between groups, different symbols indicate P < 0.05.

Table 3. Comparison of Vision Changes Within One Semester for Non-Interest Class Students of the 2021 Cohort (n=50).

Time Normal Vision Mild Myopia Moderate Myopia Severe Myopia Poor Vision
n % n % n % n % n %
Beginning 8 16.00 22 44.00 12 24.00 8 16.00 42 84.00
End 4 8.00 19 38.00 17 34.00 10 20.00 46 92.00
v 1.293
P 0.254

Table 4. Comparison of Vision Changes Within One Semester for Basketball and Painting Interest Class Students of the 2021 Cohort (n=50).

Time Normal Vision Mild Myopia Moderate Myopia Severe Myopia Poor Vision

n % n % n % n % n %
Beginning 8 16.00 24 48.00 11 22.00 8 16.00 42 84.00
End 15 30.00 23 46.00 8 16.00 5 10.00 35 70.00
x 2.869
P 0.048

Table 5. Comparison of Vision Changes Within One Semester for Table Tennis and Painting Interest Class Students of the 2020 Cohort (n=30).

Time Normal Vision Mild Myopia Moderate Myopia Severe Myopia Poor Vision

n % n % n % n % n %
Beginning 4 13.33 14 46.67 7 23.33 5 16.67 26 86.67
End 10 33.33 14 46.67 4 13.33 3 10.00 20 66.67
v 4.586
P 0.031

Table 6. Comparison of Vision Changes Within One Semester for Roller Skating and Painting Interest Class Students of the 2020 Cohort (n=>50).

Time Normal Vision Mild Myopia Moderate Myopia Severe Myopia Poor Vision
n % n % n % n % n %

Beginning 7 14.00 22 46.00 13 26.00 8 16.00 43 86.00

End 14 28.00 20 40.00 10 20.00 6 12.00 36 72.00

x 4.089

P 0.042

206




tennis, roller skating, and painting interest classes, as well as
non-interest class students, shows that there was a significant
difference in the percentage of poor vision within one semester
between students in interest classes and non-interest class
students (y2=11.429, p=0.010). Non-interest class students
showed a declining trend in vision, with an increase in moderate
and severe myopia, while interest class students experienced
effective improvements in vision, with a significant decrease in
the percentage of moderate and severe myopia. Some students
with milder myopia even reversed their condition back to
normal levels. Studies have proven that sports and painting
not only enhance students' physical and mental health but also
effectively strengthen the adjusting muscle groups inside and
outside the eye, enhancing their ability to stretch and contract,
thereby improving regulatory functions. This relieves the
tension and fatigue of the ciliary muscles, effectively controlling
the weakening of vision and improving and restoring some
cases of mild pseudomyopia [11]. For example, long-term and
continuous table tennis activity can play a beneficial auxiliary
role in the treatment of pseudomyopia [12]. When comparing the
visual abilities of basketball players and the general population,
it was found that basketball players significantly surpassed the
average person in areas such as near point convergence and
halo discrimination [13]. Outdoor painting, with its bright light,
vivid colors, and the visual perception of looking near and
far, along with the coordination of hands, eyes, and brain, not
only relieves eye fatigue but also eases anxious emotions and
relaxes the mind. Sports and painting activities not only slow
down the decline of vision but also allow for the recovery of
mild myopia [14]. By reducing the time students spend sitting
for long periods and decreasing the time they spend looking at
screens, and increasing outdoor activity time, students' physical
and mental health is improved, and their eyes are given a chance
to relax [15]. This effectively controls the trend of deteriorating
vision, allowing for a gradual restoration of function.
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