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EVALUATION OF THE REACTION OF THE VISUAL 
SYSTEM OF STUDENTS OF DIFFERENT AGE GROUPS TO 

A PRINTED LOAD WITH DIFFERENT DESIGN 
PARAMETERS 

 
candidate of medical sciences Maslova N. M. 

 
Ukraine, Kharkiv, Kharkiv National Medical University 

 
Abstract. The results of the evaluation of the visual system of 199 students of three age groups for 

a printed load with different parameters of registration using the method of pupilography are presented. 
Comparison of the functional response of children and teenagers to different types of text load allowed to 
see that decreasing of the print size among teenagers, when the visual system is already formed and 
sufficiently resistant to unfavorable effects, causes a much weaker reaction than among children. Among 
teenagers, the number of persons with a pronounced asymmetry of functioning increases insignificantly 
with a soft load (only 1.5%) and only 6.5% when working with a "hard" load. Obviously, the positive 
influence of the "soft" load on the children's visual system (significant growth of symmetric and slightly 
asymmetric functioning in comparison with the initial state) is evident. 

Keywords: asymmetry, pupilography, visual system, reading, printed load. 
 
Introduction. The visual analyzer is the main "channel" through which information is received 

about the surrounding world. It accounts for more than 90% of the total information perceived by the 
human body. Maximum adaptation of a person to environmental conditions is possible only with the 
successful operation of both the peripheral and the central parts of the visual analyzer. During the growth 
and development of the child, the success of the process of forming the visual analyzer depends both on the 
characteristics of its structural and functional organization, and on the quality and quantity of visual 
information that needs to be processed. Based on this, the evaluation of the environment of a person (and 
especially a child) as a kind of "visual habitat" is important [2, 8, 10, 11]. 

Since the formation of the visual system occurs in the process of adapting it to the visual load, 
and the obtained result largely depends on both the initial condition of its elements and the character 
of the visual tasks that must be solved, so why it is necessary to monitor constantly their quality and 
quantity [2, 5, 6, 8, 13].   

The research of the diameter of the pupils of the eyes in the visual system before and after the 
visual load allows us to judge the mechanisms of adaptation and symmetry of its functioning [3, 12, 14]. In 
addition, the diameter of the pupil allows to judge indirectly the degree of tension of accommodation, 
which is also important for evaluating the response of the visual system to the visual load. 

With the action of light on one eye, the pupil of this eye narrows (direct reaction), as well as 
the pupil of the other eye (friendly reaction). Normally, these reactions are similar. After the flash, the 
recovery time (i.e., the latent period of the pupilary-dilatation reaction) to the original pupil size is 
0.2 to 0.6 seconds [7], and in some cases up to 1-3 minutes. 

While taking a photo-registration of pupils, it is necessary to take into account the presence of 
both the friendly reaction of the pupil of the unlighted eye and the latent period of the pupillary 
dilatation reaction. Therefore, the time of photographing one eye should be less than 0.15 seconds, and 
the time between shooting the right and left eyes is more than 1-3 minutes. Then the results obtained 
will correspond to the objective picture of the pupils' state, and not be the result of a reflex friendly 
reaction to the effect of light on the other eye. This approach to research of pupillary reactions is due 
to our goal, which is to evaluate the response of the visual system of students of different age groups 
to a printed load with different parameters of registration using the method of pupilography. 

Materials and methods of research. Photo-registration of pupils of the eyes in the dynamics 
of visual work was carried out with the help of a photophthalmoscope FOSP-1. The pupil diameter 
was measured from photo-prints, and the diameter of the pupil of each eye was determined by 
calculating the mean value between its vertical and horizontal dimensions. Obtained values were 
normalized, which was accomplished by dividing the mean diameter of the pupil by the average 
diameter of the cornea of the corresponding eye [4, 7, 9]. 

119 children (60 boys and 59 girls) from 7 to 15 years old took part in the research of the 
effect of the text load on the functional state of the visual system of students of different ages.  
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The visual load was carried out by students doing dosed work in the form of reading and 
recognizing letters. According to age, each subject was given a fixed visual load in the form of 
Anfimov's tables. The print size was 10 (soft reading) and 7 (hard reading) typographic items. The 
researches were conducted in two stages during two days. Each of the subjects performed searching 
and selecting of a certain letter in the text of the table. 

Results of the research. To quantify the degree of functional asymmetry in the visual system 
of children and teenagers in the dynamics of reading texts, the moduli of the difference in the relative 
diameter of the pupils of the right and left eyes of each subject were calculated. Depending on the 
magnitude of these differences, we proposed three gradations: 1-st symmetry (0-0.02); the 2-nd is a 
small asymmetry (0.03-0.04); 3rd - marked asymmetry (0.05 and more). The results of dividing the 
subjects into groups before and after reading the two kinds of texts are presented in the table. Based on the 
preliminary analysis of facts, the subjects were divided into two groups (excluding sex, as there were no 
significant differences in this indicator between boys and girls). The first group included the subjects of the 
younger group (children), the second group - the middle and the senior (teenagers). 

 
Table 1. Results of evaluation of the pupilographic facts of subjects during the reading process 

 

groups loading 
amount of subjects ( %) 

1 gradation 2 gradation 3 gradation 

children 

before  reading 37 23 40 

soft reading 46 25 29 

hard reading 38 20 42 

teenagers 
 

before  reading 63 18,5 18,5 

soft reading 67 13 20 

hard reading 33 42 25 

 
From the table, it is obvious that the majority of junior schoolchildren before work have an 

asymmetry in the diameter of the pupils, which may indicate an initial asymmetry of the visual system, 
due to its functional immaturity. As a result of working with a "soft" visual load (optimally 
corresponding to a given age group in terms of design parameters), the number of children with 
symmetry and a slight asymmetry in the functioning of the visual system increases. 

 When working with "hard" (not optimal by design parameters, with an obviously understated 
print size) load, the number of persons with the asymmetry of functioning returns to the original level. 
This result shows that a non-age-appropriate text load, which is constantly being presented, will cause 
the formation of a functionally asymmetric visual system, which under certain conditions can serve as 
a foundation for the emergence of pathology (strabismus, amblyopia). 

 In the group of teenagers, the majority of the subjects had the initial functional symmetry of 
the visual system. Working with a "soft" load led to an increase in the number of persons with 
symmetry of functioning and a small increase in the number of persons with a pronounced asymmetry 
of functioning. The "hard" load led to a twice decrease in the group with symmetry of functioning and 
an increase in asymmetry, although, mainly, due to moderate asymmetry. 

 Comparison of the functional response of children and teenagers to different types of text load 
allows us to see that underestimation of the print size in teenagers, when the visual system is already 
formed and sufficiently resistant to unfavorable effects, causes a much weaker reaction than in children. In 
teenagers, the number of persons with a pronounced asymmetry of functioning increases insignificantly 
with a soft load (only 1.5 %) and only 6.5 % when working with a "hard" load. Obviously, the positive 
influence of the "soft" load on the children's visual system is evident (significant growth of symmetric and 
slightly asymmetric functioning in comparison with the initial condition).  

 Conclusions. Thus, the obtained facts as a result of the research shows that the quality of the 
design of printed text is an important factor that has both a negative and positive effect on the visual 
system of children and teenagers. The publication for children and teenagers of textbooks and teaching 
aids with a large print size will allow not only to avoid the development of pathological and pre-
pathological conditions, but also to improve the quality of the functioning of the visual system. 

 
 
 
 
 



International Scientific and Practical Conference “WORLD SCIENCE”  ISSN 2413-1032 

 

http://ws-conference.com/                                                              № 10(26), Vol.5, October 2017 27 

 

REFERENCES 
 
1. Андреева И. Г. Состояние зрения у детей в учебно- воспитательных комплексах. // 

Материалы научно-практической конференции. -  Москва, 2000. - С.63-64. 
2. Кочина М. Л. Теоретический подход к изучению зрительного напряжения и 

утомления //Актуальные проблемы физиологии труда и профилактическая эргономика: Тезисы 
докладов IX Всесоюзной конференции - Москва, 1990. - Т.1. - С. 52-54.  

3. Кочина М. Л., Подригало Л. В., Романова Д. А., Алексенко Д. А., Маслова Н. М. 
Оценка удобочитаемости школьных учебников с учетом состояния зрительной системы 
старшеклассников  // Медико-соціальні аспекти стану здоров’я дітей та підлітків: Тези 
доповідей науково-практичної конференції. – Харків, 1998. – С. 172–174.  

4. Кочина М. Л., Подригало Л. В., Синайко В. М., Яворский А. В., Маслова Н. М. 
Особенности реакции школьников при чтении текстов с различными показателями 
оформления // Український вісник психоневрології. – 1999. – Т. 7. – Вип. 4 (22). – С. 55–57 

5. Маслова Н. М.  Офтальмо-физиологическая характеристика состояния зрительной 
системы учеников разных возрастных групп при работе с текстами различной удобочитаемости 
// Материалы межвузовской конференции молодых ученых. –Харьков, 2003.- 207 с. 

6. Маслова Н. М. Динамика функционального состояния зрительной системы 
школьников в процессе обучения // Медицина третього тисячоліття: Тези доповідей науково-
практичної конференції . – Харків, 2001. – С. 79–80.  

7. Пеньков М. А., Кочина М. Л. Применение  поляризованного света в офтальмологии 
(обзор) // Офтальмол. журн. - 1981. - №6. - С. 368-372. 

8. Яворский А. В. Анализ особенностей формирования функциональной системы 
приема и первичной переработки визуальной информации / А. В. Яворский // кибернетика и 
вычислительная техника. – 2012. –Вып. 170. – С. 28-41. 

9. Подригало Л. В. Влияние текстов с разными параметрами удобочитаемости на 
офтальмогигиенические показатели у школьников // Гигиена населенных мест. – Киев, 1999. – 
Вып.35 – С.410 – 416. 

10. Шамшинова А. М., Волков В. В. Функциональные методы исследования в 
офтальмологи. – М.: Медицина, 1998. - 416 с. 

11. Яворский А. В., Маслова Н. М. ―Школьная миопия‖ как экологическая проблема 
визуально- агрессивного окружения ребенка //Екологія и здоровье человека. Охрана водного и 
воздушного бассейнов. Утилизация отходов: Сборник научных статей 10 юбилейной 
международной научно-технической конференции. - Щелкино, 2002. – Т. 1 (экология и 
здоровье) – С.75-78. 

12. Яворский А. В., Маслова Н. М. Функциональное состояние зрительной системы 
школьников в процессе обучения // Здоров‖я та освіта. Проблеми та перспективи: Материали 
науково - практичної конференції. – Донецк, 2000.- С.121-122. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


