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Available Online: 01 Apr 2023 ¢ Introduction: The purpose of the present study was to determine the refractive profile of
:  strabismic children under 8 in a tertiary referral center in Tehran, Iran.

Materials and Methods: This retrospective cross-sectional study was conducted on the
medical records of 357 patients under the age of 8 who had one type of strabismus in Farabi
Hospital, Tehran, Iran, between 2015 and 2019. All routine ophthalmic examinations were
done for all patients. Cycloplegic refraction was performed after the instillation of two drops
of cyclopentolate 1% with an interval of 5 minutes, and the refractive error was measured after
30 minutes. The diagnostic criteria were based on cycloplegic refraction in which myopia,
hyperopia, and astigmatism were defined when the refractive error was -0.25, +0.75, and -0.50
diopter (D) or more, respectively. The cycloplegic results were classified into different groups
with an interval of 1.00 D, and astigmatism was also assessed separately.

Results: In this study, the most common type of refractive error in esotropic patients was
hyperopia, with the +2.00 to +4.00 D range having a higher prevalence. In exotropic patients,
hyperopia was also prevalent; the most common range of hyperopia was between +0.75 to +1.00
D. Astigmatism had a prevalence of 37.8% in esotropic patients, and 17.2% in exotropic patients
with the most common range from -0.50 to -1.00. Myopia was present in 2.8% of patients with
esotropia and 3.2 % of patients with exotropia with the most common range from -0.25 to -1.00.

Keywords: ¢ Conclusion: In strabismic Iranian children, hyperopia was the most prevalent refractive error
Refractive error; Strabismus; . inboth esotropic and exotropic patients, with higher degrees of hyperopia in esotropic patients.
Hyperopia; Myopia; . Low astigmatism was twice as prevalent in patients with esotropia as in patients with exotropia.
Astigmatism :  Low myopia was the least prevalent in both esotropic and exotropia.
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1. Introduction

trabismus and refractive error are visual
development disorders beginning in child-
hood, but their sequelae frequently per-
sist into adulthood. Globally, uncorrected
refractive error accounts for up to 42% of
visual impairment [1]. Refractive errors have become
one of the leading causes of visual impairment and
blindness, especially among children [2]. Strabismus, a
condition in which the eyes are improperly aligned, can
result in loss of binocularity and depth perception if left
untreated [3]. The prevalence estimates for concomitant
strabismus ranged from 2.3% to 6.0% in children [4-6]
with significant psychosocial consequences [7]. Strabis-
mus can be associated with refractive error, and both can
lead to amblyopia [8, 9]. Amblyopia is the most impor-
tant cause of unilateral visual impairment in children and
adults under 60 years and accounts for 50% to 73% of all
such vision loss [10, 11]. Early detection and interven-
tion are necessary elements for improving visual acuity
outcomes for amblyopic patients. Moreover, the younger
age of the patient at early treatment has been proven to
be associated with better treatment outcomes [12, 13].

Previous studies showed that certain types of refrac-
tive errors are associated with certain types of strabis-
mus [14-16]. Children who were hyperopia in infancy
are more likely to become strabismic [8]. Refractive ac-
commodative esotropia is a consequence of childhood
hyperopia frequently associated with moderate or high
hyperopia [15, 17].

To better understand the distribution pattern of refrac-
tive error in Iranian strabismic children, this study was
set up to evaluate the refractive profile of strabismic chil-
dren under 8 years old in Farabi Eye Hospital, a tertiary
referral center in Tehran, Iran, between 2015-2019.

2. Materials and Methods

This retrospective study examined the medical records
of the patients referred to Farabi Eye Hospital, Tehran,
Iran, from 2015 to 2019. This study was conducted on
strabismic patients under the principles of the World
Medical Association’s Declaration of Helsinki. The Eth-
ics Committee of Shahid Beheshti University of Medi-
cal Sciences approved the study protocol (IR.SBMU.
RETECH.REC.1400.365). The sample size was 357
strabismic patients whose each eye’s refractive error was
evaluated separately.
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In our hospital, firstly, general information such as name,
age, and sex, as well as the history of previous eye exami-
nations, wearing spectacle, eye patching, or ophthalmic
surgery was considered. The family history of all men-
tioned information was also gathered from patients’ medi-
cal records. Afterward, corrected and uncorrected distance
visual acuity was recorded by the Snellen E chart.

The refractive errors were evaluated under cyclople-
gic conditions. Two drops of cyclopentolate eye drops
were instilled at an interval of 5 minutes, and the exact
amount of refractive error was measured after 30 min-
utes. The refractive error of each eye was measured by
an auto refractometer (Topcon RM-8800, Topcon Cor-
poration, Tokyo, Japan), and the results were confirmed
by Heine Beta-200 streak retinoscope (Heine Optotech-
nik, Herrsching, Germany). The diagnostic criteria were
based on cycloplegic refraction. Myopia, hyperopia, and
astigmatism refractive errors were defined when the re-
fractive error was greater than -0.25, +0.75, and -0.50 di-
opter (D), respectively [18]. The cycloplegic results were
classified into different groups with an interval of 1.00
diopter, and astigmatism was also assessed separately.
Alternate cover test, unilateral cover test (at far 6 m and
near 40 cm), and Hirschberg and Krimsky tests were per-
formed to evaluate the amount and the type of deviation.

SPSS software, version 24 (IBM Inc., Chicago, USA)
was used to evaluate analytical calculations. Calcula-
tions of statistical indices, including MeantSD, were
made and shown in the Table. The graphs were drawn
using the Microsoft Excel 2019 (Office 365; Microsoft
Corporation, Redmond, WA) software.

3. Results

One hundred sixty-one (45.1%) patients were male,
and 196(54.9%) were female. Two hundred and ninety-
two (40.9%) patients were in the range of 3 months to 2
years. Six hundred forty-one (89.8 %) eyes had hypero-
pia. The most prevalent range of hyperopia was between
+0.75 to +1.00 D which included 21.8% of the cases
(Figure 1). After hyperopia, the most prevalent type of
refractive error was astigmatism, in which 460(61.4%)
eyes had astigmatism. The most prevalent range of astig-
matism was between -0.50 to -1.00 D which included
45.5% of the patients. Finally, the prevalence of myopia
was 6.9% which was the lowest frequency of refractive
error, and the most prevalent range of myopia was be-
tween -0.25 to -1.00 D which included 2.1% of the pa-
tients. The distribution pattern of hyperopic and myopic
refractive error in all strabismic, esotropic, and exotropia
patients was shown in Figure 1 and Figure 2.
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Figure 1. No. (%) of hyperopic refractive error in all strabismic, esotropic, and exotropic patients

Of these strabismic patients, 64.4% of patients had
esotropia. Exotropia was found in 32.9% of the patients,
and 2.7% of patients had a vertical deviation.

In esotropic patients, the prevalence of hyperopia was
more than the other refractive errors, and accordingly,
53.9% of the samples were esotropic patients who had
hyperopia. In addition, the most common range of hy-
peropia in esotropic patients was low to moderate values
of hyperopia (+2.25 to +4.00 D). After hyperopia, astig-
matism was the most prevalent refractive error in eso-
tropic patients that included 37.8% of the cases, and also
in this group, the most common range of astigmatism
was between 0.00 to -1.00 D. The prevalence of myopia
in esotropic patients was 2.8%, and the most common
range was between -0.25 to -1.00 D.

In exotropic patients, hyperopia was also prevalent. It
included 23.1% of the patients, and the most common
range of hyperopia was between +0.75 to +1.00 D. After
hyperopia, astigmatism was more prevalent among the
exotropic patients and included 17.2% of the samples.

Figure 2. No. (%) of myopic refractive error in all strabismic, esotropic, and exotropic patients
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Myopic patients included 3.1% of the patients in this
group, and also the most common range of myopia was
between -0.25 to -1.00 diopter.

4. Discussion

This study aimed to determine the refractive error dis-
tribution in different types of strabismus. In this study,
the most common type of refractive error in esotropic
patients was hyperopia, with a higher prevalence of
+2.00 to +4.00 D range. These findings are similar to
the Baltimore pediatric eye disease study (BPEDS) and
multi-ethnic pediatric eye disease study (MEPEDS)
findings. Both reports showed that hyperopia of +3.00
and more was the strongest predictor of esotropia [19].
These findings were similar to findings in Iraq and Chi-
na [20, 21]. In esotropic patients, hyperopia was more
prevalently seen in the +2.00 to +4.00 D range.

JMR
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In exotropic patients, hyperopia was also the most
common type of refractive error, while the +0.75 to
+2.00 D range had the highest prevalence. The myopic
group was the least prevalent. These findings are similar
to findings in Chinese children [21], whereas, in Chinese
children, the odds of having myopic patients in the exo-
tropia group were high. This difference could be due to
differences in the sample age range. Our sample ranged
from birth up to 8 years of age, with 40.9% of patients
in the range of 3 months to 2 years, while in the study of
Chinese children, the participants were in the age range
of 3 to 6 years. The higher prevalence of hyperopia in
our participants could be due to their younger age. The
higher prevalence of myopic subjects in the Chinese
population could also be due to a higher age and more
myopic genes in their gene pool.

In exotropic patients, hyperopia was more prevalent.
Astigmatism was twice as prevalent in esotropic patients
as in exotropia patients, while the range of -0.50 to -1.00
D was the most common in both groups. In agreement
with our findings, a study on the Indian population also
showed that hyperopic astigmatism was the most preva-
lent type of astigmatism, found in esotropic patients,
with almost twice the prevalence in the exotropia group
[17]. Disputed results have been achieved in epidemio-
logical studies on Chinese and American populations
[19, 21]. In the Chinese study, astigmatism between
-0.50 and -1.00 D was present more commonly in exo-
tropic patients than in esotropic patients. The MEPEDS
and BPEDS showed that astigmatism of 2.5 D and more
was the strongest predictor of exotropia [19]. These dif-
ferences could be due to the difference in the gene pool
of different populations.

In Iranian children under 8 years of age, hyperopia
was the most prevalent refractive error in both esotropic
and exotropic patients, with higher degrees of hypero-
pia in esotropic patients. Low astigmatism was twice as
prevalent in esotropic patients as in exotropic patients.
Low myopia was the least prevalent in esotropia and
exotropia. In addition, two essential points should be
taken into consideration. Firstly, in hyperopic refractive
error distribution, we have a lower prevalence of hyper-
opic refractive errors, more than +3.00 D in exotropic
patients compared to the esotropic patients. Secondly, a
higher prevalence of hyperopic refractive errors ranging
between +3.00 to +4.00 D was seen in esotropic patients
compared to the other amount of hyperopia. The higher
prevalence of hyperopia calculated in esotropic patients
would be due to the role of accommodative esotropia be-
cause moderate hyperopia is the most common type of
refractive error in this type of strabismus patients.
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This study had some limitations. The most important
ones were the retrospective nature of the study and sam-
pling from only one center.

In conclusion, among strabismic Iranian children, hy-
peropia was the most prevalent refractive error in both
esotropic and exotropic patients, with higher degrees of
hyperopia in esotropic patients. Low astigmatism was
twice as prevalent in esotropic patients as exotropic pa-
tients. Low myopia was the least prevalent in both eso-
tropic and exotropia.
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