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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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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 (χ2) 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 (χ2 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 (χ2 = 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 

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 Ethics and Ethics committee of the 
university and the specific requirements of the Declaration of 
Helsinki，This 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 (χ2) test and χ2 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 (χ2 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 (χ2=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 (χ2=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, 

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 (χ2 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 
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Grade n Normal Vision Mild Myopia Moderate Myopia Severe Myopia Poor Vision
n % n % n % n % n %

2020 360 55 15.30 180 50.00 80 22.2 45 12.5 305 84.72a

2021 360 46 12.78 184 51.11 75 20.83 55 15.28 314 87.22ab

2022 360 39 10.83 139 38.61 95 26.39 87 24.17 321 89.12b

χ2                                                                                                                    7.571

P                                                                    0.023

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

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

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 84.17a

Sophomore Year 360 45 12.50 165 45.83 87 24.17 63 17.50 315 87.50a

Junior year 360 31 8.61 128 35.56 100 27.78 101 28.06 329 91.49b

χ2                                                                                                                   16.829
P                                                                    0.000

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

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

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
    χ2                                                                                                        1.293
P                                                                          0.254

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 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
χ2                                                                                                           2.869
 P                                                                       0.048

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 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
χ2                                                                                                                      4.586
P                                                                      0.031

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 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
χ2                                                                                                       4.089
P                                                                      0.042

Table 6. Comparison of Vision Changes Within One Semester for Roller Skating and Painting Interest Class Students of the 2020 Cohort (n=50).
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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 (χ2=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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