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Abstract:  

97% of young people worldwide use mobile phones, 58% use laptops, 43% use personal 

computers, and 42% use tablets. Approximately 2.2 billion (28.8%) of the global 

population suffers from various visual impairments, with a significant portion being 

students and professionals in digital fields. The quality of life for more than 1 billion 

people worldwide has declined due to myopia, underscoring the importance of this issue 

in our lives. 
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Introduction 

Visual acuity is the ability of the eye to see two light points separately. A normal eye is 

able to see two light points separately at an angle of 1º. Considering this, we aimed to 

study the negative impact of digital technologies on visual acuity among second-year 

students. The Golovin and Sinsev table were used to test monocular visual acuity for 

students. 

A table is hung on a well-lit wall, the subject is moved to a distance of 5 meters from the 

table. One eye is covered with a special barrier, the other eye is tested. The examiner 

points the letters on the table or Landolt rings with one side open from top to bottom 

with a pointer, various signs are shown for 2-3 seconds. The lowest line, in which the 

subject can clearly and without errors, is determined, because it corresponds to the 

visual acuity indicator [1-3]. This table contains Landolt rings and rows of letters (12 

rows in total), the size of which decreases from row to row in the direction from top to 

bottom. The distance is indicated on the left side of each row 𝐷 (in meters), from which 

a person with normal vision should see them (50.0 meters for the top row; 2.5 meters 

for the bottom row). On the right side of each row is the value 𝑉 (in conventional units) 

- the visual acuity when reading the characters from a distance of 5 meters has a value 

(0.1 if the eye sees only the top row; 2.0 if the bottom row is visible). 

Normal vision (1.0) is when a person sees the tenth line with each eye from a distance 

of 5 meters, as shown in the table - in a naturally lit room (illumination should not be 

less than 10 lux) or illuminated by an additional electric lamp. Then, visual acuity is 

calculated based on this formula: 
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𝑉 = −
𝑎

𝐷
; 

 

Here V is visual acuity, a is the distance between the subject and the table, and D is the 

distance at which a normal eye should clearly see the letters in this row. The second eye 

is also tested in this way [1-4]. 

The causes of visual impairment among students were studied using the questionnaire 

method. Respondents were asked about the causes of vision impairment and when it 

began. 

The experiment was conducted in 6 groups of second-year students, with a total of 84 

students (42 boys, 42 girls) aged 18-27. The results were statistically analyzed and the 

average visual acuity was found. 

During the examination, students were divided into two groups according to visual 

acuity: a group of students with astigmatism and a group of students without 

astigmatism. (Diagram 1). 

 

 
 

Students without astigmatism - 43, of which 24 were girls, 19 were boys, and those with 

astigmatism - 41, of which 23 were boys, 18 were girls. 

Of those without astigmatism, 2 boys and 1 girl had 0.1 lines, 1 girl had 0.2 lines, 1 boy 

and girl had 0.4 lines, 1 boy had 0.5 lines, 1 boy and girl had 0.6 lines, and one boy had 

0.8 lines, while 8 girls and 3 boys had full vision (emmetropia, normal vision) (1 line), 

making a total of 16 students with 1.5 lines, of which 6 were boys and 10 were girls. 

Among all the students, 6 students had hawk eyes (2 lines). Of these, 2 were girls and 4 

were boys. Of the total number of students surveyed, the prevalence of hawkishness 

among girls is lower than that among boys, at 7% (Diagram 2). 
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The average vision of students with the same visual acuity was 1.33. Of these, the average 

among boys was 1.125, and among girls - 1.1. 

Astigmatism (from the Greek "a" - absence and "stigma" - point) is a refractive error 

(ametropia) that occurs when parallel light rays entering the eye are not focused on the 

retina. As scientists have found, most young people have 1-2 diopters of direct 

astigmatism immediately after birth. After the first year of life, it decreases in most 

children to 0.5-0.75 diopters and remains so until the end of life. It is called 

physiological and practically does not affect vision and is present in 90% of the 

population. And only in 10-15% of cases does astigmatism exceed 1 diopter. Among 

students with astigmatism, the visual acuity of the right eye was on average 0.9±0.06, 

and that of the left eye was on average 0.9±0.03. Diagram 3 compares the visual acuity 

of the right and left students with astigmatism. 

In some people, astigmatism is accompanied by myopia. This is called myopic 

astigmatism in medicine. Myopic astigmatism has symptoms similar to myopia: in both 

cases, the image is formed in front of the retina. 

However, in astigmatism, the shape of the cornea is distorted, while in myopia, the size 

and configuration of the eyeball are distorted. 

 

  
 

The table presents statistics on physiological and pathological astigmatism: Among 

students with different visual acuity, it is noticeable that there are a large number of 

combinations of their visual acuity. However, when they were analyzed, it turned out 
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that in most students with different focal lengths, the right eye sees better than the left 

eye. 

The statistics of the respondents by age are presented in the diagram below. 

 

 
 

The chart below shows that myopic astigmatism is more common than myopia among 

students. 

 
 

Among the general examined students, the average acuity of the right eye of girls was 

0.5±0.06, the left eye acuity was 0.5±0.06, and among boys, the average acuity of the 

right eye was 0.7±0.05 and the left eye was 0.7±0.075. 

As we noted above, the prevalence of hawk-eyed children among boys, and the fact that 

boys have better eyesight than girls when comparing visual acuity between girls and 

boys, also indicate the effect of physical activity on visual acuity. 

Gadgets are a way to master everyday life. Often, uncontrolled use of digital devices 

leads to posture disorders, decreased visual acuity, headaches, increased arterial blood 

pressure, inability to concentrate, psychoemotional stress, and mobile addiction. 

Despite high-quality protective coatings, working at a computer reduces visual acuity, 

eye mobility; disrupts refraction and accommodation, binocular vision, and color 

perception. The survey revealed that in 10% of all students suffering from myopia, the 

factor causing the disease was genetic, in 19% - physical (unfavorable learning 

conditions: in a poorly lit room, in transport, reading while lying down), in 57% - various 
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gadgets, and in 2% - stress. Also, the remaining 12% of students note that they do not 

know the cause of their vision loss. 

 

 
 

Without taking into account the genetic factor, most of the respondents reported a 

decrease in visual acuity in the past 5 years. Respondents who use smartphones for more 

than 3 hours a day are more likely to have visual impairment and develop the following 

diseases: amblyopia, myopia, astigmatism, computer vision syndrome and hyperopia. 

Conclusion: Based on the results, we can note the following: 

1. Among students, 49% have astigmatism, but among them there are students with 

physiological astigmatism. Visual impairment is more common among girls than boys. 

In terms of causes, the main factor is information and communication gadgets. 

2. According to the experiment conducted among students at the Crimean Medical 

Institute, their level and nature of the disease, nutritional characteristics, lifestyle were 

assessed. More respiratory diseases, diseases of the nervous system and sensory organs 

were observed. The eyes are also negatively affected by electromagnetic waves emitted 

by gadgets, as well as ultraviolet rays. When working with electronic devices, students 

blink 3 times less than when working with paper sources of information. Therefore, the 

surface of the eye dries out and itching may occur[4]. Therefore, it is recommended that 

students reproduce educational literature in book form and perform regular eye 

exercises. 

3. A decrease in visual acuity has also been observed among people who are addicted to 

various video games. In this case, not only ultraviolet rays emitted by the eyes during 

prolonged use of the computer, but also stress caused by an increase in the amount of 

cortisol in the blood due to strong arousal during the game, have their effect. 

Psychogenic visual impairment includes a narrowing of the visual field. A characteristic 

feature of the disorder is that the patient complains of impaired vision, he does not see 

surrounding objects, but at the same time spatial orientation is preserved. 

4. To preserve the vision of the human eye, each person, taking into account his age and 

health, should lead a healthy lifestyle, choose an active lifestyle and eat right, rest on 

time, avoid stress, and undergo regular medical examinations. It is advisable to walk 

more in the fresh air, do physical education, and do light work. 
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