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Abstract

Purpose: To determine the prevalence of refractive errors among elementary school students in
Iranshahr, Iran.

Materials and Methods: For this cross-sectional study, 1,745 students from elementary schools
in Iranshahr city, Sistan and Baluchestan province, Iran, were chosen using a multi-staged cluster
sampling method. The examinations included measuring uncorrected visual acuity (UCVA), best
corrected visual acuity (BCVA), cycloplegic refraction, cover test, and ophthalmoscopy. In this study,
the refractive error study in children (RESC) protocol was used. Cycloplegic refraction spherical
equivalent of less than or equal to -0.50 D was considered myopia, > 2.00 D was considered
hypermetropia, and a cylinder > 0.50 D was considered astigmatism.

Results: Information was completed for 1,576 students (response rate: 90.31 %). Participants were
on average 9.76 = 1.86 years old. UCVA and BCVA of 20/20 or lower were found in 15.7 % and
2.5 % percent of the study population, respectively. The prevalence of hyperopia and myopia were
5.7 % and 7.3 % respectively.

Conclusion: Elementary school children in Iranshahr city, Iran, show a relatively high prevalence of
refractive errors, particularly astigmatism. It is necessary for the health system to focus on identifying
and correcting refractive errors among this age group.
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Introduction

Refractive errors are the most common cause for
visiting an ophthalmologist (21.1 %), followed
by glaucoma (19.3 %), lens pathology/cataract
(14.9 %), and diseases affecting the posterior
segment of the eye (14.9 %) '. If left untreated,
refractive errors are the most common cause
of visual impairment in students, negatively
impacting their educational process as well
as their physical and mental development **.
Uncorrected refractive errors affect an
estimated 108 million people globally and
are the leading cause of visual impairment in
developing countries * 1°.

Refractive errors are caused by an imbalance
of the eye’s axial length and optical power,
which prevents light from focusing directly on
the retina, resulting in blurred retinal images '
The three primary types of refractive errors
are hyperopia, myopia and astigmatism.
Astigmatism can be present in both hyperopic
and myopic eyes, despite being considered
a separate category of refractive error '%
Symptoms of refractive errors include blurry
vision, headaches, and asthenopia '* 4,
Uncorrected refractive errors can be
addressed with an eye examination and the
prescription of suitable correction options
such as spectacles, contact lenses, or refractive
surgery 7101516 Although refractive errors
can be easily corrected, they remain untreated
in some populations due to various reasons,
including limitations in high-quality refractive
error services, social issues, and economic
problems '> 722, Uncorrected refractive error
has significant long-term impacts, particularly
in children, and has become an important
socioeconomic and public health issue '> 2.
Additionally, amblyopia, a condition where
one or both eyes lose normal vision, can
develop in children if refractive error is not

corrected early °.

In recent decades, numerous studies have
focused on the frequency of refractive error
in student populations worldwide, reporting
varying percentages based on genetic and

20, 21, 24 Recent

environmental conditions
studies have highlighted a higher prevalence
of myopia in East Asian societies, with
Japan, Taiwan, Hong Kong, Mainland China,
Singapore, and South Korea being particularly
affected 2250,

Studies in different cities in Iran, including
Aligudarz, Bojnurd, Dezful, Mashhad,
Shahrood, and Shiraz, have reported the
prevalence of myopia between 3.4 % and
29.3 %,
27.4 %, and astigmatism between 9.8 % and
20.7 % 3 132131 Given the vast and diverse

population of Iran and the varying prevalence

hyperopia between 5.4 % and

levels of refractive errors reported in different
studies, further research is required to improve
our understanding of the prevalence levels in
different geographical regions of the country.

The present study, performed based on the
refractive error study in children (RESC)
protocol, aimed to assess the prevalence of
refractive errors among elementary school
students in Iranshahr, Iran. Iranshahr city is
located in the Sistan and Baluchestan province
in southeastern Iran, where few extensive
studies regarding the prevalence of refractive
errors have been conducted. The findings of
this study can add valuable input to previous
studies carried out in Iran, enhancing our
understanding of the refractive status in the
country.

Materials and Methods

This study was conducted on a cross-sectional
basis among elementary school students
in Iranshahr city, Sistan and Baluchestan
province, Iran. Samples were chosen using
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a multi-stage cluster sampling method, and
1,745 students were selected to participate
in the study. Written informed consent was
obtained from the students and their parents
The Research and
Ethics Committee of the Iranshahr branch

for the examinations.

of the Ministry of Education approved the
study protocol, and the study adhered to the
Declaration of Helsinki.

Inclusion criteria were being an elementary
school student residing in the Iranshahr
region during the time of the study. Exclusion
criteria included lack of parental consent, the
presence of pathological eye disorders except
for refractive errors (such as glaucoma, retinal
disorders, opacity in the visual pathway), any
history of ocular surgery, contraindications
for the use of cycloplegic drops, and lack of
cooperation from the student.

All participants were examined individually
The
included measuring the uncorrected visual

by one optometrist. examinations
acuity (UCVA), best corrected visual acuity
(BCVA), cycloplegic spherical equivalent
refractive error, cover test to detect deviations,
and ophthalmoscopy to examine the anterior
segment, lens opacity, and retina.

First, direct ophthalmoscopy was used to
rule out diseases in the posterior and anterior
segments of the eye. In the absence of disease,
the UCVA was measured using a projector
chart (Topcon Company) at a distance of
6 meters. Then, the refractive error was
determined by an auto refractometer (Topcon
Company, model 8900) and confirmed by a
Heine retinoscope. The refractive error of the
student was then corrected, and BCVA was
measured using a projector chart (Topcon
Company) at a distance of 6 meters. Possible
deviations were examined by the cover test.
Finally, cycloplegic refraction was performed.
The cycloplegic refraction was determined 40

minutes after administering cyclopentolate
1 % drops three times within 5 minutes using
an auto refractometer (Topcon Company,
model 8900) and a Heine retinoscope. All data
were recorded in a special form designed for
this study.

In this study, RESC protocol was used.
Cycloplegic refraction spherical equivalent
of less than or equal to -0.50 D was
considered myopia, > 2.00 D was considered
hypermetropia, and a cylinder > 0.50 D
was considered astigmatism. The axis of
astigmatism was categorized as with-the-
rule (WTR) with an axis of 180 + 30 degrees,
against-the-rule (ATR) with an axis of 30 + 90
degrees, and oblique with axes of 30-60
degrees and 120-150 degrees.

SPSS version 21 (Armonk, NY: IBM Corp.)
was used to analyze the data. The prevalence
rates and 95 percent confidence intervals (CI)
were provided, adjusted for cluster sampling.
Chi-square analysis was used to examine the
relationships between hyperopia, myopia,
astigmatism, and age. The level of significance
was set at 5 %.

Results

Out of 1,745 students, 1,576 were examined
and their data were recorded (response rate:
90.31 %). Of those examined, two were
diagnosed with anterior segment problems,
and three suffered from retinal and posterior
segment disorders and were excluded from the
study. The other exclusions were due to lack of
parental consent, or lack of cooperation from
the student. The mean age of participants was
9.76 + 1.86 years (range: 6-11 years). UCVA
was 20/20 in 84.3 % of cases and BCVA was
20/20 among 97.5 % of participants. UCVA
and BCVA of 20/20 or lower were found
in 15.7% and 2.5 % percent of the study
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population, respectively. The prevalence of
hyperopia and myopia were 5.7 % and 7.3 %
respectively.

Information regarding UCVA and BCVA
among participants is presented in table 1.

Table 1: Distribution of UCVA and BCVA
among participants in the study

Visual acuity UCVA BCVA
20/20 84.3 % 97.5%
Between 20/40 and 20/20 13 % 2.5%
Between 20/200 and 20/40 2.7% 0.0

The mean cycloplegic spherical equivalent
refractive error was 0.40 + 0.89 diopters (range:
- 4.75 D to 4.87 D). The mean cycloplegic
spherical refractive error was 0.59 +0.85
diopters, and the mean astigmatism refractive
error was - 0.38 + 0.44 diopters. Myopia was
found to be present in 6.5 % of the study
population (95 % CI: 5.43 % - 7.57 %), and
the prevalence of hypermetropia was 5.6 %
(95 % CI: 4.61 % - 6.59 %).

Our findings indicated an increase in myopia
prevalence (Pearson Chi- Square = 508.284,
df=350,P<0.001)and adecrease in hyperopia
prevalence (Pearson Chi-Square =37.311,
df =10, P <0.001) with increasing age.

The prevalence of astigmatism in this study
was 18.9 % (95 % CI: 17.21 % - 20.59 %).
As
astigmatism increased with age (Pearson Chi-
Square =20.57, df =5, P <0.001).

Of the students with astigmatism 53.6 %
had WTR, 29.9 % had ADR and 16.4 % had
oblique astigmatism (Table 2). There was no

figure 1 shows, the prevalence of

significant correlation between the type of
astigmatism and age (Pearson Chi-Square=
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Figure 1: The prevalence of astigmatism by age

Table 2: The age distribution of different types

of astigmatism
Age WTR (%) ADR (%) Oblique
(years) (%)
7 60.5 21.6 18.0
8 57.3 24.4 18.3
9 51.6 32.1 16.3
10 50.0 32.1 17.9
11 52.4 32.5 15.2
12 52.4 34.9 12.7
Total 53.6 29.9 16.4
WTR: With-the-rule; ATR: Against-the-rule
15.69, df=10, P=0.109).
Discussion
In this investigation, we assessed the

prevalence of refractive errors among male
elementary students in Iranshahr city, Iran.
This has been done for the first time in this
region. The participation rate in this study was
notable (96.5 %), which is a strength of our
research.

The prevalence of UCVA below 20/20
was 15.7
Denmark, Oman, and Egypt, but much higher

%, which is similar to studies in
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compared to studies in Iranian cities such as
Dezful, Shiraz, and Bojnoord 2" 2> 3134 The
prevalence of BCVA below 20/20 was 2.5 %,
which is close to studies in Denmark, Egypt,
and Nepal, but lower than studies in Dezful
and Shiraz 3 %313,

The prevalence of hyperopia in this study
was 5.7 %. In our study the prevalence of
hyperopia was lower than myopia, which in
similar to results from high school students
in Western Iran 2!, but in contrast with results
from school children in Northeastern Iran °.
In the present study similar to other studies
hyperopia decreased with increasing age °.
Since hyperopia has been found to be one of
the most important risk factors for amblyopia,
this form of refractive error and its correction
require special attention %,

Myopiais becoming more prevalent worldwide,
and in some areas, it has reached epidemic
levels ®°. The prevalence of myopia in this study
was 7.3 %. Myopia is on the rise throughout
Asia, despite its prevalence differing between
countries *!. Studies in Southeast Asia, such as
Hong Kong, Japan, and China, have reported
higher levels of myopia *":*. In this study, the
prevalence of myopia increased from 4.5 %
at age 7 to 9.8 % at age 12; several studies
have also observed such an increase ***. The
increased prevalence of myopia with age may
be due to the elongation of the axial length of
the eye and increased near work *.

The most prevalent type of astigmatism in
this study was WTR astigmatism, with a
prevalence of 54.7 %, which is consistent with
many other studies ***’. In this study, WTR
astigmatism decreased from 60.5 % to 52.4 %,
and ATR astigmatism increased from 21.6 %
t0 29.9 % over five years (From age 7 to age
12). According to the literature, there is a strong
correlation between age and the orientation
of refractive astigmatism, suggesting that as

people age, astigmatism shifts from WTR to
ATR 48, 49‘

In conclusion impaired visual acuity in the
current study was higher than some studies
conducted in Iran. In this region, specific
population screening plans along with training
services for ophthalmologists and optometrists
should be implemented to ensure timely
treatment of these disorders.

Conclusion

Elementary school children in Iranshahr city,
Iran, show a relatively high prevalence of
refractive errors, particularly astigmatism. It
is necessary for the health system to focus
on identifying and correcting these refractive
errors among this age group.
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