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ABSTRACT

Background: Refractive disorders are the leading cause of visual impairment. Uncorrected
refractive errors in children can significantly impact their development, especially regarding
education and psychosocial growth.

Objective: This study aims to determine the prevalence of refractive disorders and to assess
the knowledge, attitudes, and behaviors related to eye health among elementary school
children at Semarang.

Methods: This is a descriptive study involving 200 students from SDN Wonotingal
Semarang as the sample. The study included eye examinations to identify refractive
disorders in students and a questionnaire to collect data on their knowledge, attitudes, and
behaviors regarding eye health. Data were collected through school-based eye screening
and were analyzed using Microsoft Excel and SPSS version 26.

Results: The prevalence of refractive disorders among children at SDN Wonotingal
Semarang was 14%, with Astigmatism Myopia Compositus being the most common type
of refractive disorder at 67.9%. Among the 28 children with refractive disorders, the
majority were 11 years old (75%). Refractive disorders were more prevalent in females
(64.29%) than males (35.71%). The questionnaire data revealed that a large number of
children had poor knowledge about eye health (97.9%). However, most children exhibited
good attitudes (79.5%) and behaviors (66.0%) regarding eye health.

Conclusion: The prevalence of refractive disorders among children at SDN Wonotingal
Semarang is 14%, with Astigmatism Myopia Compositus being the most common type. A

significant number of children still have poor knowledge about eye health.

DIM]J, 2025, 6(1), 1-6 DOI: https:/ / doi.org/10.14710/ dimj.v6i1.23477

1. Introduction

Refractive disorders are the main cause of visual
impairment.' Based on the WHO report (2020), it is known
that the most common cause of visual impairment
throughout the world is uncorrected refractive error, namely
48.99%.% Research regarding the diagnosis of the most eye
diseases at RSUPD Dr. Kariadi Semarang also found that
refractive disorders were the most common diagnosis
among patients who came to the outpatient clinic.?
Refractive disorders are a condition where the light entering
the eye cannot be focused properly, making the image of the
object look blurry.*In children, uncorrected refractive errors
can have a major impact on both their educational and
psychosocial development.®

Globally, 19 million children have visual impairment, of
which 12 million have correctable refractive error.®
Metanalysis research on the global prevalence of refractive
disorders shows that the highest prevalence of refractive
disorders in children is astigmatism, namely 14.9%.” The
risk of amblyopia increases if correction of the refractive
error is carried out too late. Undetected refractive errors can
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hinder effective learning and are associated with
developmental disorders in children. This is because the
sense of sight has a major role in absorbing information.®?
Several factors are known to influence the incidence of
refractive disorders in children, such as parents with
refractive disorders, prolonged and close viewing activities,
using computers, and lack of outdoor activities.!®!3
Especially during the COVID-19 pandemic, the
government implemented “Pembatasan Sosial Berskala
Besar” (PSBB) so that many schools carried out learning
activities using an online system. This causes an increase in
the intensity of using computers or gadgets, resulting in the
risk of visual impairment for students.!*!> The decrease in
visual acuity is often not realized by students because of the
student’s lack of understanding of their conditions.'®
Therefore, knowledge about eye health as well as children's
attitudes and behavior to maintain eye health play an
important role in the incidence of refractive disorders in
children.'*!”18 A screening program for refractive disorders
in children is needed for early detection of refractive
disorders so that appropriate treatment can be immediately
provided. Collecting data regarding the prevalence of
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refractive errors is also needed to plan appropriate programs
to reduce visual impairment and blindness in children.

This study aims to determine the prevalence of refractive
disorders in children in one of the elementary schools in
Semarang and to find out how their knowledge, attitudes,
and behavior are related to eye health.

2. Methods

The research design used is descriptive research. This
research was conducted at SDN Wonotingal Semarang
through the Community Service Program for Eye Screening
Examinations for Elementary School Age children. This
research was conducted in November 2023. The population
of this research was children in grades 5th and 6th at SDN
Wonotingal in Semarang. The sampling technique used was
the accidental sampling method. This sampling method
depends on the size of the population at the time the research
is carried out. The variables of the study include gender,
age, type of refractive error (through examination),
questionnaire data on knowledge, attitudes, and eye health
behavior answered by students independently. The
questionnaire consists of 10 questions each regarding
knowledge, attitude, and behavior regarding eye health.
Students are categorized as good if they answer >60% of the
questions correctly, categorized as moderate if they answer
50-60% of the questions correctly, and categorized as poor
if they answer <50% of the questions correctly. Before
conducting the research, The participant’s willingness to be
included in the research was carried out in writing (informed
consent) through the student’s teachers and parents. Before
providing informed consent, an explanation is given
regarding the aims, benefits, and effects that may occur as a
result of the research. Participant data will be kept
confidential and not published unless with the participant's
permission. The data obtained was then analyzed using
Microsoft Excel and SPSS version 26.

3. Result

This research was carried out through an eye
examination screening program for children at SDN
Wonotingal Semarang. The research was carried out on 200
subjects from 5th and 6th grade elementary school students.
The research took the form of collecting student vision data
and also collecting questionnaire data regarding eye health
knowledge, attitudes and behavior.
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Table 1. Age and gender characteristics of all children

(200 children)

Age Number of Percentage

children
10 years 43 21.5%
11 years old 112 56.0 %
12 years old 43 21.5%
13 years old 2 1%
Gender
Male 85 42.5 %
Female 115 57.5%
Total 200 100.0 %

Table 1 describes the characteristics of all students who
took part in this research. Of the 200 subjects, it was found
that the subject’s ages ranged from 10 to 13 years old. With
the largest number being 11 years old, namely 56%. In this
study the subjects consisted of 85 males and 115 females.

Table 2. Refractive disorders suffered by students

Characte  Myopia AMC AMS AHC Mixtus
ristics

N % N % N % N % N %
Number 7 12.5% 30 53.6% 10 17.9% 2 36% 3 54%
of eyes
Number 5 179% 19 679% 9 321% 1 3.6% 3 10.7%
of
children
Gender
Male 2 400% 7 36.8% 2 222% 1 1000% 1 33.3%
(children)
Female 3 60.0% 12 632% 7 77.8% O 0.0% 2 66.7%
(children)
Age
10 years 2 400% 3 158% 2 222% O 0.0% 1 333%
(children)
11 years 3 60.0% 15 789% 6 66.7% 1 100.0% 2 66.7%
old
(children)
12 years 0 00% 1 53% 1 111% 0 0.0% 0 0.0%
(children)

13 years 0 00% 0 00% 0 00% 0 00% 0 0.0%
old
(children)

Table 2 displays the types and characteristics of
refractive disorders of students who have refractive
disorders. From the eye examination, it was found that 28
children (14%) suffered from refractive disorders. The types
of refractive disorders obtained are Myopia, AMC
(Astigmatism Myopia Compositus), AMS (Astigmatism
Myopia Simplex), AHC (Astigmatism Hyperopia
Compositus), and Astigmatism mixtus. The largest number
were children with AMC, namely 19 children (67.9%).
After that, followed by children with AMS, namely 9
children (32.1%), Myopia 5 children (17.9%), AMS 3
children (10.7%), and the least number of children with
AHC, namely only 1 child (3 .6%).
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Table 3 . Age and gender characteristics of refractive
errors (28 children)

Age Number of Percentage
children)

10 years 6 21.43%

11 years old 21 75%

12 years old | 3.57%

13 years old 0 0%

Gender

Man 10 35.71%

Woman 18 64.29%

Total 28 100.0%

Table 3 describes the age and gender characteristics of
students who have refractive errors. Of the 28 children with
refractive errors, the most common age group was 11 years
old. Refractive disorders were more common in females
than males in this study.

Table 4. Questionnaire results (200 children)

Question Poor Moderate Good
naire N Perce N Perce N Perce
nt nt nt

Knowledg 19 970 6 3.0 0 0
e 4

Attitude 4 20 3 185 15 795
7 9

Behavior 8 40 6 300 13 66.0
0 2

Table 4 describes the results of the knowledge, attitudes
and behavior questionnaire regarding eye health answered
by the students. There were many children with poor
knowledge about eye health, namely 194 children (97.9%).
For attitudes and behavior regarding eye health, many
children have attitudes and behavior in the good category,
namely 159 children (79.5%) for attitudes and 132 children
(66.0%) for behavior.

4. Discussion

Uncorrected refractive errors are the main cause of
visual impairment globally.!? Refractive disorders are also
a vision problem that many schoolchildren experience. !>
Refractive disorders are often discovered too late and are
not treated due to lack of awareness about vision problems
and many students are not aware that they have vision
problems. Therefore, implementing a school-based eye
examination screening program is beneficial in addressing
this problem. !

From this research, it was found that of the 200 students
examined, there were 28 children, namely 14% suffering
from refractive disorders. Based on the Indonesian Basic
Health Research (Riskesdas) report (2013), in Indonesia
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around 10 percent of 66 million school-age children (5-19
years), experience eye problems due to refractive errors.?!
The type of refractive error most often suffered by students
in this study was Astigmatism Myopia Compositus, namely
67.9%. This is contrary to several studies which have found
that Myopia is the most common refractive disorder.?>2*
However, metanalysis research by Hassan H, et al. (2017),
taking 163 studies from various countries and various
ethnicities, found that astigmatism is the most common
refractive disorder experienced by children and adults.?
Research conducted at the Cicendo Eye Hospital, Jakarta by
Ginting, et al. (2018) also found that Astigmatism Myopia
Compositus is the most common refractive disorder
suffered by children.?¢

In this study, it was found that women (64.29%) were
more likely to suffer from refractive disorders than men
(35.71%), although in this study more male students were
examined. This is in accordance with research conducted at
the Cicendo Eye Hospital, Jakarta Ginting, et al. (2018) that
female subjects (58.1%) suffered more refractive disorders
than males (41.9%). The same thing was also found in
research by Hashemi H, et al. (2018) in rural areas of Iran
that refractive disorders were more common in women
(57.98%) than men (42.02%).? However, there is no clear
theory regarding the relationship between gender and
refractive errors. From the results of this study, it was found
that the largest age group who experienced refractive
disorders was 11 years old (75%). This is because the
students most frequently examined are 11 years old.
Research by Adeel, et al. (2020), who divided the sample
into age categories 4-10 years, 11-20 years, 21-40 years ,
and > 40 years, found that most refractive disorders were
experienced by subjects aged 11-20, namely 39.6%.
However, in this study, age did not affect on the incidence
of astigmatism.?’

Several risk factors have been known to be associated
with refractive errors. The results of previous research by
Umamaheswari, et al. (2016) found that the duration and
distance of watching television, the duration and distance of
using computers/gadgets, and the duration of outdoor play
had a statistically significant relationship with the
prevalence of refractive disorders.!> Community-based
research by Marshet, et al. (2024) also found that the
likelihood of refractive errors in subjects who regularly used
electronic devices was 3.64 times higher than in participants
who did not regularly use electronic devices.?® Staring at a
computer for a long time causes prolonged accommodation
and muscle fatigue, which can result in changes in the
refractive status of the eye. In addition, staring at a computer
for a long time can cause dry eyes, which can affect the
refractive power of the cornea.?-*

The Covid-19 pandemic forced the government to create
a Large-Scale Social Restrictions (PSBB) policy to
minimize the spread of Covid-19. So the Ministry of
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Education and Culture made a policy of learning from home
through online learning.?! This causes children to do a lot of
assignments and learn via gadgets or computers and their
outdoor activities are decreasing.’?> These can certainly
affect student’s eye health if they do not know how to
maintain eye health.3> Several studies have shown an
increase in the incidence of myopia in school-aged children
by comparing refraction values before and after the
pandemic.’>% This shows the importance of children's
knowledge, attitudes, and behaviors regarding eye health to
prevent refractive disorders. In this study, there were still
many students who did not understand well about general
eye health knowledge taken from their questionnaire
answers, namely 97% had a poor category on the eye health
knowledge questionnaire. Meanwhile, based on the
questionnaire, many students already know what good
attitudes and behavior are to maintain eye health. The
results of the questionnaire regarding attitudes in the good
category were 79% and the results of the questionnaire
regarding behavior in the good category were 66.0%.
However, there are still some students who do not know
what good attitudes and behaviors are to maintain eye
health.

Given the importance of early detection of refractive
errors in children and adolescents, school-based eye health
services that are high quality and cost-effective in terms of
service provision are of paramount importance.’¢
Knowledge about eye health and attitudes and behavior to
maintain eye health need to be introduced early in school-
aged children.’

5. Conclusion

The prevalence of refractive disorders at SDN
Wonotingal Semarang was 14% of the total of 200 students
examined. This research shows that astigmatism, especially
Astigmatism Myopia Compositus, is the most common
disorder among students. Even though the number of male
students examined is greater, female students more often
experience refractive disorders.

The COVID-19 pandemic, with social restrictions and
online learning, has changed student learning patterns and
activities. More activity in front of computer screens and
less time outdoors have been linked to increased cases of
refractive errors in school-aged children. Even though the
majority of students at SDN Wonotingal Semarang do not
fully understand eye health in general, they have
demonstrated a good understanding regarding attitudes and
behavior to maintain eye health.

Increasing awareness of the importance of early
detection and prevention of refractive disorders needs to be
done, not only among students but also among parents and
teachers. School-based eye health services and high-quality
eye health education should be introduced early to children
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to reduce the impact of refractive disorders in the future.
School-based eye examination screening programs are very
important for the early detection of refractive disorders and
for preventing serious complications that can disrupt a
child's development.
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