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Abstract

Background: The eye health care program used systematic referrals and quick management by
qualified ophthalmologists at secondary and tertiary levels as well as early detection of blinding
eye illnesses at the primary health level in the last ten years to reduce childhood blindness. Aim:
to describe the incidence of errors of refraction of children attending the ophthalmic outpatient
clinic at Suez Canal University Hospital to have a better insight into our ophthalmic problems and
update our investigation and management to overcome this problem. Patients and Methods: This
descriptive cross-sectional study was carried out on 331 children who attended the ophthalmic
outpatient clinic in Suez Canal University Hospital for 3 months in the period from January 2019
to April 2019. Results: The most common refraction error among the studied participants was
astigmatism 75.2% followed by hypermetropia with 16% and myopia with 8.8%. Among astigma-
tism, the most common subtype was myopic astigmatism (36.2%). The study included 178 (53.8%)
girls and 153 (46.2%) boys with a Mean age of 7+2 years. A family history of refractive errors was
215(65%) positive. REs in our study were more in females than males and in rural areas than in
urban areas. Amblyopia was seen in 51.8%. Conclusion: We discovered that most of the affected
children were in the school age range, highlighting the significance of screening schools for REs
among school children. We also covered in our study how a family history was typical in children
with refractive error.
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Introduction hereditary factors(). Due to errors of re-

fraction, which affect a large number of

Clear vision is a key indication of refractive
error, a disorder in which light cannot fo-
cus on the retina due to the optical power
of the eye. Refractive error is thought to
be caused by a mix of environmental and

populations worldwide regardless of age
or sex, society bears a heavy financial bur-
den. Errors of refraction are the second
most common cause of curable blindness
and the most common cause of visual im

*Corresponding Author: reham.abdelkhalek@med.suez.edu.eg



Abd Elkhalik RM. et al.




Errors of Refraction among Children

pairment in children at school age®. Glob-
ally, 161 million people were reported to be
visually impaired due to conditions like cat-
aract, trachoma, and onchocerciasis (re-
fraction errors were not counted as a con-
tributing factor in these statistics)®). Due
to their significant impact on the occur-
rence of visual impairment, the WHO, and
the International Agency for the Preven-
tion of Blindness (IAPB) have since made
every effort to include uncorrected refrac-
tion errors in such statistics through the
global initiative VISION 2020: The Right to
Sight. Therefore, as of October 12, 2006,
the WHO estimated that 153 million individ-
uals worldwide have low vision or are blind
as a result of uncorrected refractive de-
fects, with at least 13 million children (5-
15% of children between the ages of 5 and
15) affected®. Uncorrected refractive de-
fects are now the second leading cause of
avoidable blindness (18%), behind cata-
racts (39%)®). Errors of refraction are a se-
rious health concern in Egypt that are cor-
related with social status, tradition, envi-
ronmental pollutants, and high traffic®).
Myopia was the most common type of re-
fraction error found worldwide, according
to studies conducted in Malaysia (77.5%),
Qatar (25.54%), Nepal (59.8%), India
(20.65%), Jordan (31.05%), and Saudi Arabia
(65.7%) among children between the ages
of 6 and 14(7). Additionally, they discovered
that the proportion of children with refrac-
tive defects varies from rural to urban lo-
cations. Although there were more and
better health care available in rural areas,
the prevalence was still greater there.
Given that myopia increases as education
levels rise, this may be attributable to ur-
ban areas experiencing a higher rate of ed-
ucation growth than rural ones®. Refrac-
tion errors are simple to identify and cor-
rect using glasses or other devices to allow
for normal vision, but if they are not
treated and corrected properly, they may
be a major cause of visual impairment and

blindness®. The rate of refractive error
correction in children between the ages of
5 and 15 is dropping for a number of rea-
sons, including a lack of community aware-
ness of the issue and a lack of screening
tools. However, studies where free and
simple routine screening programs and
tools to correct refractive problems are
present reveal that cultural barriers and
beliefs might play a role(®). Spectacles de-
livered without charge as part of insurance
coverage were worn less frequently than
those the patient had to pay for, according
to a Tanzanian study. Another reason is
the lack of various types, forms, colors,
and sizes of eyeglasses, as only one size
that fits all ages is deemed unfashionable.
Since the youngsters do not complain of
uncorrected visual acuity (UCVA) and do
not wear glasses, little refractive errors
may not be corrected™. Therefore, the
purpose of our study is to assess the fre-
quency of errors of refraction among chil-
dren attending outpatient clinicin Suez Ca-
nal university hospital to determine the
extent of this important health problem.
This study aimed to determine the fre-
quency of errors of refraction among chil-
dren attending outpatient clinic in Suez Ca-
nal university hospital to help nationwide
in planning the intervention.

Patients and Methods

This descriptive cross-sectional study was
conducted on 331 children who attended
ophthalmic outpatient clinic in Suez Canal
university hospital for 3 months in the pe-
riod from January 2019 to April 2019 in the
ophthalmology outpatient clinic of Suez
Canal university hospital. Children who
were under 12 years old of both gender
were included in the study. Patient with
history of ocular trauma, intraocular sur-
gery, organic causes of low visual acuity as
media opacities or retinal lesions, or in
emergency were excluded from the study.
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Sampling technique:

A comprehensive sample of all children
who are under 12 years old attended
ophthalmological outpatient clinic in Suez
Canal University hospital fulfilling the in-
clusion and exclusion criteria was carried
till thesample size was reached.

Methods

Enrolled patients were evaluated by full
history and examination by a pre-designed
checklist in conjunction with a designed
database computerized program for data
entry and analysis.

Medical history: was taken including name,
age, sex, history of wearing glasses, previ-
ous intraocular surgery, ocular trauma, any
systemic diseaseas diabetes mellitus.

Ophthalmic examination:

1) Visual acuity testing using Snellen's
chart.
The distant visual acuity of each eye
was measured using Snellen’s E-chart
at 6 m with standard lighting without
and with spectacles, if present. And us-
ing cards for non-verbal children as kay
pictures card, broken wheel cards, Car-
diff cards and lea symbols cards by
matching the pictures

Figure 1: VA examination of 6
years old child using chart

2) Assessment of ocular motility and align-
ment without and with spectacles, if pre-
sent.

3) External examination using simple pin
light illumination for gross media opacity,
lid position, lid disease and pupil light re-
flexes.

4) Examination of the anterior segment
using slit-lamp biomicroscopy. (Topcon
slit lamp SL3). This included:

a. Examination of the cornea for any
opacity following ulcer ortrauma,
keratoconus, irregularity of its sur-
face, previous surgery, anomalies.

b. Examination of the anterior cham-
ber and its angle usinggonio lens in
cooperative children. This step is im-
portant before undergoing cyclople-
gic and mydriasis in children with
narrow angle especially if previously
diagnosed as high hypermetrope.

c. Lens: opacity (congenital cataract,
trauma), subluxated or dislocated,
lens extraction and intraocular lens
implantation.

d. Anterior chamber examination for

diseases (e.g., uveitis "cells or
flare").
Refraction without and with cyclo-
plegia. Cycloplegia wasachieved us-
ing 1 drop of cyclopentolate hydro-
chloride (1.0% eyedrop) instilled 3
times in the inferior conjunctiva cul-
de-sac, atintervals of 10 minutes. An
objective automated refraction was
performed with children above 5
years using autorefractome-
ter(Nidek ARK 530A Auto Ref [ Kera-
tometer,Japan) Three reliable read-
ings were obtained in each eye, and
the average of these values was
used for analysis, Children below 5
years refraction was performed sing
retinoscope (Neitz,japan).
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Figure 2:Different visual acuity assessment cards: (2a) cardiff card. (2b)
kay pictures card. (2c) broken wheel card. (2d) lea symbol card.

2- Funduscopic examination, Dilated fun-
dus examination:

Using direct (RI-scope I/Riester) and indi-
rect ophthalmoscopy (Appasmy associ-
ates) to examine the lens, vitreous, mac-
ula, optic nerve and peripheral retina and
with general anesetheia in non-coopera-
tive patient.

3-intra ocular pressure measurement:
using Goldmannapplanation tonometer
(shin-Nippon) for only cooperative child.
Refractive errors were classified accord-
ing Althomali®* to the following criteria:
Refractive error of at least +0.5 D indi-
cates hyperopia. Additional classifica-
tions included Low (+0.50D to +3.0D),
Medium (+3.0D to +6.0D), and High
(+6.0D and above).

Myopia: A minimum refractive error of -
0.5 D Low (-0.50D to -3.0D), Medium (-
3.0D to -6.0D), and High were further
classifications for this (more than -6.0D).

Astigmatism: There are several types of
astigmatism, including Simple Hyperopic
Astigmatism (SHA), Simple Myopic Astig-
matism (SMA), Compound Hyperopic
Astigmatism (CHA), Compound Myopic
Astigmatism (CMA), and Mixed (2),

Statistical Analysis

The Statistical Package for Social Science
(SPSS) version 22 was used to code the
data and enter it into the computer statis-
tical program. Quantitative data were pre-
sented as mean Standard Deviation, whilst
qualitative data were given as numbers
and percentages. The significance of varia-
tions in quantitative variables across
groups was examined using the student t
test, while qualitative variables were ex-
amined using the chi square test. To evalu-
ate the correlation between various quan-
titative variables, Pearson's correlation co-
efficient was used. A P value of 0.05 or
lower was deemed statistically significant.

Figure 3: Anterior segment
examination in 11years old
child using slit lamp

Figure 4: VA examination in 5years old Figure 5: Fundus examina-
child using autorefractomy

tion of dilated pupil in 10
years old child
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Ethical considerations

Patients were informed about the study
and its objectives. An informed written con-
sent was obtained from every patient. The
steps of the study, its potential benefits,
risks or complications were discussed with
eachindividual patient. Each patient was of-
fered the proper management accordingly.
The patients were notified about the clini-
cal examination and investigations. To en-
sure data confidentiality, a code number
addressed each patient for contact. None
of the patients’ data was distributed out-
side the field of medical research and every

effort was done to preserve patient’s pri-
vacy and dignity. Patient had a right to re-
fuse participation or withdraw any time
during the study.

Results

Children who attended outpatient clinic in
Suez Canal university hospital in the period
of our study were 1350 child 331(24.5%) of
them had errorsof refraction who were en-
rolled in our study. The general characteris-
tics of these children were studied and
showed 178 (53.8%) were girls and 153
(46.2%) were boys.

Table 1: the general characteristics of studied patients.
General characteristics
A v Mean*SD 712
ge (Years) Range (1-11)
] Male 153 (46.2)
Gender Freq. (%) Female | 178 (53.8)
) ] Urban 131(39.6)
Resident Freq. (%) Rural 200(60.4)
o . Positive 215 (65)
Family history Freq. (%) Negative | 116 (35)
] ] Yes 131(39.6)
Wearing glasses Freq. (%) No 200 (60.4)

About 131 (39.9%) came from urban ar-
eas and 200(60.4) from rural area.
MeanzSD age of the children was 7+2
years. Among them, 163 (49.2%) were
wearing glasses. Family history of refrac-
tive errors was 116 (35%) positive, all
these general characteristics were ex-
plained in table 1. The Relation between
wearing glasses and residence among
the studied patients is not statistically
significant (P-value >0.05) as shown in
table 2. The most common refraction er-
ror among the studied participants was
astigmatism which was 75.2% (498) fol-
lowed by hypermetropia with 16% and
myopia with 8.8% as was presented in
figure (5and 6). Table 3 showed that the
most common type was astigmatism

which was 75.2% (498) followed by hy-
permetropia with 16% and myopia with
8.8%. Among astigmatism the most com-
mon sub type was myopic astigmatism
240(36.2%). The Relation between gen-
eral characteristics of the studied pa-
tients and types of errors of refraction
showed only that those with hyperme-
tropia were of younger age and the ma-
jority with error were living in rural ar-
eas, and these differences are statisti-
cally significant (P-value <0.05) in table
4. The number of amblyopic eyes in our
study was 6(0.9%) eyes from 662 eyes.
As all cases were unilateral amblyopia
the percentage of amblyopia in the
cases in our study was 1.8% (6 cases from
total 331) (table 5). Table 5 showed that
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the relation between General character-
istics of the studied patients and ambly

opia is not statistically significant (P-
value >0.05).

Table 2: the relation between wearing
glasses and residenceamong the
studied patients (n=331).

: Glasses
Residence
Freg. (%) Present Absent | P-valug
(n=6) | (n=325)
80(61% 1(25.5%
Urban ( O) 51( 550) 0.567
Rural 51(39%) | 149(74.5%)

Errors of refraction

8.8

P

16

= Myopia

“ Hyperme-
= tropia

Figure 3: Types of errors of refraction among the studied patients (n=331).

Table 7 showed that the relation be-
tween types of errors of refraction and
amblyopia among the studied patients is
not statistically significant (P->0.05). The

Relation between sub-types of errors of
refraction and amblyopia among the
studied patients was not statistically sig-
nificant (P >0.05) (Table 8).

Sub-types

A

= Low myopia
= Low hyperopia
m Simple myopic astigmatism

= Medium myopia
= Medium hyperopia
m Simple hyperopic astigmatism ® Compound myopic

High myopia
= High hyperopia

Figure 4: Sub-types of errors of refraction among the studiedpatients (n=331).
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Discussion

Only 331 of the 1350 children who at-
tended the ophthalmic outpatient clinic
at Suez Canal University Hospital during
the study period had refractive errors,
which was less than the prevalence of
24% found in a 2016 study by Elmajiri et
al.3) among primary school students,
but higher than the prevalence of 29.4%
found in a 2015 study by Yamamah, et al.

in South Sini, Egypt ®). 95 children from
142 (66.9%) had a substantial refractive
error of 0.50 or worse in one or both
eyes, according to Azzam Mohamed et
al, study(), However, the prevalence of
REs in our study was higher than that in
the following studies: According to stud-
ies by Mourad, et al. >) and El-Masry et
al.0® in Cairo, Egypt, RE prevalence
among school children aged 7 to 14 was
7.1% and 22.1%, respectively.

Table 3: The prevalence of different types of REs among
the studied participants (n=662).
Refractive error No. (%) | Sub types of refractive errors No. (%)
Low myopia 5.4%
Myopia 58 (8.8%) | Medium myopia 2.4%
High myopia 0.9%
Low hyperopia 9.7%
Hypermetropia 106 (16.0%)| Medium hyperopia 4.5%
High hyperopia 1.8%
Simple myopic astigmatism 18.4%
Simple hyperopic astigmatism| 11.8%
Compound myopic
Astigmatism 498 (75.2%)| astigmatism 17.8%
Cor.npour?d hyperopic 17.2%
astigmatism
Mixed astigmatism 10.1%
Total 662 (100%) | Total 662 (100%),

Additionally, according to a 2020 study
by Elsabagh and Elseht, the prevalence
of REs was 22.1%. The size and kind of the
sample that was used and the amount of
parental knowledge on the importance
of getting their kids' eyes checked may
be to blame for the variations in results
between the several studies conducted
in various parts of Egypt(7). Comparing
our study to those of other nations, it
was discovered that our results were in
agreement with an Indian study(® by a
margin of 25.1% and were higher than
those of studies carried out in Saudi Ara-
bia" by a margin of 9.8% among inter-
mediate school students, Malaysia,

7.7%", Nepal 8.6% (°)., Given that REs
may be seen as the product of a combi-
nation of genetic and environmental fac-
tors, this difference may be connected
to the sort of sampling technique em-
ployed, the size of the population
screened, and the variation in geo-
graphic location in these studies. 53.2%
of female children had refractive error,
compared to 46.8% of male children, ac-
cording to our study. This was con-
sistent with studies conducted in Ri-
yadh, Saudi Arabia among intermediate
school students, where it was reported
a prevalence of 11.7% among females
compared to 8.3% among males (7).
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Table 4: Relation between General characteristics of the studied
patients and types of errors of refraction (n=331).
Types of errors of refraction
General characteristics i i ; «<m [P-value
Myopia| Hypermetropia| Astigmatism
(n=29) (n=53) (n=249)
Mean+SD|  8%3 63 7+3 "
Age (vears) Median | 9 (2-11) 6(1-11) 7(2-11) 0-028
. Male 9(31) | 31(58.5) 112(45)
Gender Freq. (%) Female | 20 (69) 22(41.5) 137(55) 0.052
Urban 9 (31 15(28.3 118(47.4
Residence Freq. (%) G (28.3) (47.4) 0.015%
Rural 20 (69) 38(71.7) 131(52.6) ’
o Present |27(81.8) 31(60.8) 157(63.6) o
Family history Freq. (%) apsent | 6(18.2)] 20(39.2) 90(36.4) o

* Statistically significant (P-value <0.05) by using Kruskal wallis test

Table 5: The prevalence of amblyopia
among the studied participant's eyes. (n=662).

Amblyopia No. %
Present 6 0.9%
Absent 656 | 99.1%

Additionally, similar findings were re-
ported from Qatar(®), where there was a
prevalence of 23.7% among females and
15.5% among males for refractive errors,
India®®?, Ghana®3), but disapproved of a
2017 study by Hashemi, A et al. %) con-
ducted in Nepal with 67% men and 33%
omen. Additionally, it has been proposed

that girls' earlier maturation and pubertal
alterations may account for this finding.
Additionally, it has been hypothesised
that girls are more likely than boys to re-
port visual issues®3), A study by Carter et
al.(36) on the other hand, showed no cor-
relation between RE and either gender or
residence.

Table 6: Relation between General characteristics of the studied
patients and amblyopia (n=331).
General characteristics Amblyopia
P-value
Present 6=6) | Absent (=325)
Mean £SD 7.1+1 6.9+3
Age (years) Median 7 (1-11) 7 (1-11) 0-893
Male 3(50) 149 (45.8)
Gender Freq. (% 1
nder Freq. (%) Female 3(50) 176 (54.2)
. Urban 1(16.7) 141(43-4)
Residence Freq. (%) Rural 5(83.3) 184 (56.6) 0.243
o Present 5(83-3) 196 (60.3)
Family history Freq. (%) Absent 1(16.7) 129 (39.7) 0.41
Yes 2(33-3 143 (44
Wearingglasses Freq. (%) (333) (44) 0.699
No 4 (66.7) 182 (56)
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It has been hypothesised that differences
in preferences between genders for daily
activities may have a greater impact on
the outcome than gender alone; espe-
cially, female children may favour more
indoor activities and close-up work than
male youngsters®®®). According to this
study, there were 57.1% more cases of re-
fractive error in rural areas than in urban
areas (42.9% vs. 42.9%). It's possible that
this is because eye diseases are harder to
identify in rural areas due to poor access
to eye care facilities, low socioeconomic
position, and low family literacy rates.

This conclusion was in agreement with a
Nepal study by Adhikari, et al., 7 which
included 69% rural and 31% urban partici-
pants. While disagreeing with study,
about 23.7% of the children with refrac-
tive errors were from rural areas,
whereas 76.3% of the normal children
were from rural areas, and also about
24.7% of children with refractive errors
were from rural areas ?4). They cited low
accessibility of health care facilities as the
main reason for this. Due to the use of
smart phones and the expansion of
nearby employment in urban rather than
rural locations.

Table 7: Relation between types of errors of refractio
and amblyopia among the studied patients (n=331).

Types of errors of refraction Amblyopia

Freq. (%) Present| Absent [P-value
(n=6) | (n=325)

Myopia 0(0) | 29(8.9)

Hypermetropia

2(33.3] 51(15.7) | 0.324

Astigmatism

4(66.7/245(75.4)

Our research revealed that astigmatism
was extremely widespread in this study,
making up 75% of REs, followed by hyper-
metropia (16%), and myopia (9%). studied
by Ali et al. in the Delta region ¥, with
67.8% and Astigmatism was more com-
mon than in Ghana (55%)3). Wen and col-
leagues discovered that non-Hispanic
white preschoolers with hypermetropia
had a higher prevalence rate (25.6%) than
Asian preschoolers (13.47%) @. Yi and
coworkers discovered that myopia was
the most commonrefractive error (31.6%)
among Ethiopian children®?, while
Carter and colleagues observed that Par-
aguayan youngsters were notably hyper-
opic and largely free of myopia$®). These
variations demonstrate that refractive er-
ror and vision differ depending on sex,
age, location, and population patterns.

According to the current findings, ambly-
opia was identified in 1.8% of children in
our study. Nationally, there is a reduction
of data referring to the magnitude of but
smaller than the study carried out in the
Delta by Ali et al.®® with 10.3% among
children, the study carried out in the
Menoufia area by Elsabah( with 8%, and
the study carried out in Nepal by Hashemi
et al® with 2.3%. According to an African
study, the prevalence was 0.6% in Ghana
and 0.2% in Nigeria 6. Children in Aus-
tralia were subject to the prevalence,
which was 0.7%03%). Astigmatism was the
most prevalent kind of refractive error
among amblyopic eyes in this study, ac-
counting for 66.7% of cases. A similar find-
ing was made in studies from China (92%),
India (92%), and Kathmandu (59%). 1.8% of
children with 6 eyes were found to have
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amplyopia, which was more prevalent in
rural areas (83.3%) than in urban areas
(16.7%) and in both males and females(®).
The same result was observed in India,

where the Chennai Tertiary Eye Hospital
discovered that amblyopia was more prev-
alent in rural areas (67.21%) but more so in
males (63.79%)33).

Table 8: The Relation between sub-types of errors of refraction ar
amblyopia among the studied patients.
. Amblyopia
?:Jebq.t)(/g)es of errors ofrefraction Present | Absent | P-value
(n=6) | (n=325)
Low myopia 0(0) 18(5.5)
Medium myopia 0(0) 8(2.5)
High myopia 0(0) 3(0.9)
Low hypermetropia 1(16.7) | 35(10.8)
Medium hypermetropia 0(0) 13(4)
High hypermetropia 1(16.7) | 3(0.9) | 0.097
Simple myopic astigmatism o(o) | 61(18.8)
Simple hypermetropic astigmatism | 2(33.3) | 37(11.4)
Compound myopic astigmatism o(0) | 59(18.2)
Compound hypermyopicastigmatism| 2(33.3) | 55(16.9)
Mixed astigmatism 0(0) 33(10.2)

Our study found that 65% of kids with REs
had a positive family history of eyewear,
with at least one parent having worn
glasses. This result was consistent with a
study with a 63.1% positive family history,
which may support the genetic factor the-
ory G4, In our study, only 39.6% of children
wore glasses, which was similar to study,
where only 31% of children wore glasses (5.
This showed a lack of knowledge about
the significance of routine eye exams for
children, even those with high levels of ed-
ucation.

Conclusion

Out of a total of 1350 children, 24.5% had
visual impairment caused by refractive er-
ror, particularly astigmatism with 75.2%
and amblyopia with 1.8%. These conditions
were more prevalent in female children
from rural areas, which encouraged us to
pay attention to these areas in particular
to their children. We discovered that most
of the affected children were in the school
age range, highlighting the significance of

screening schools for REs among school-
children. We also covered in our study how
a family history was typical in children with
refractive error. Therefore, it is imperative
to construct a nationwide programme for
the early diagnosis of visual impairment
that includes all paediatric age groups,
from infants to children in preschool and
school, as early REs screening may change
the prognosis and treatment efficacy.

References

1. Hashemi H, Abbastabar H, Yekta A, et al.
The  prevalence of uncorrected
refractive errors in underserved rural
areas. J Curr Ophthalmol. 2017 Mar 10;29
(4):305-9.

2. Roberts CB. Economic Cost of Visual
Impairment in Japan. Arch Ophthalmol.
2010;128(6):766.

3. Wu PC, Chuang MN, Choi J, et al. Update
in myopia and treatment strategy of
atropine use in myopia control. Eye
(Lond). 2018/06/11. 2019 Jan;33(1):3-13. A

4. Resnikoff S, Pararajasegaram R.
Blindness. International Encyclopedia



Abd Elkhalik RM. et al.

16

10.

11.

12.

13.

14.

of Public Health. Elsevier; 2008. p.
318-24.

Dandona L, Dandona R. Estimation of
global visual impairment due to
uncorrected refractive error. Bull
World Health Organ. 2008 Aug;86
(8):B-C. A

Schiefer U, Kraus C, Baumbach P, et al.
Refractive errors. Dtsch Arztebl Int.
2016 Oct 14;113(41):693-702.

Wen G, Tarczy-Hornoch K, et al.
Prevalence of myopia, hyperopia, and
astigmatism in non-Hispanic white and
Asian children: multi-ethnic pediatric eye
disease study. Ophthalmology. 2013/ 08/
14. 2013 Oct;120(10):2109-16.

Yamamah GAN, Talaat Abdel Alim AA,
Mostafa YSED et al. Prevalence of Visual
Impairment and Refractive Errors in
Children of South Sinai, Egypt.
Ophthalmic Epidemiol . 2015;22(4):246-
52.

Abadom E, Akpe B, Omoti E. Prev-
alence of amblyopia in primary school
pupils in Benin City, Edo State, Nigeria.
African J Med Heal Sci. 2015;14(2):110.
Khurana AK, Khurana B, Khurana A.
Community Ophthalmology. Compre-
hensive Ophthalmology. Jaypee Broth-
ers Medical Publishers (P) Ltd.; 2015. p.
475.

Congdon NG, Patel N, Esteso P, et al.
The association between refractive
cutoffs for spectacle provision and
visual improvement among school-
aged children in South Africa. Br J
Ophthalmol. 2007;92(1):13-8.

Althomali TA. Relative Proportion Of
Different Types Of Refractive Errors In
Subjects Seeking Laser Vision Correc-
tion. Open Ophthalmol J. 2018 Apr

30;12:53-62.
Elmajri KAK. A Survey of the
Prevalence of Refractive Errors

among Children in Lower Primary
Schools in Darnah City, Libya. Adv
Ophthalmol Vis Syst. 2017;7(5).

Shahin AM, Hussein MM, Miky M. Risk
Factors Associated with Overweight
among Primary School Children. Egypt

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

J Heal Care . 2022;13(3):169-81.

Mourad M, Ali FM, Rehan R, et al. The
prevalence of different refractive errors
in the Delta region of Egypt. J Egypt
Ophthalmol Soc. 2020;113(3):97. A
El-Masry HM, Ahmed YA, Hassan AA, et
al. Prevalence, Risk Factors and Impacts
of Schistosomal and Intestinal Parasitic
Infections Among Rural School Children
in Sohag Governorate. Egypt J Hosp
Med. 2007;29(1):616-30.

Elsabagh HM, El-seht RM. Screening of
refractive error among primary school
students at Tanta City Gharbia
governorate Egypt. How serious is the
problem? Clin Epidemiol Glob Heal.
2020;8(3):923-6.

Padhye AS, Khandekar R, Dharmadhikari
S, et al. Prevalence of uncorrected
refractive error and other eye problems
among urban and rural school children.
Middle East Afr J Ophthalmol 2009
Apr;16(2):69-74.

Alrahili NHR, Jadidy ES, Alahmadi BSH, et
al. Prevalence of uncorrected refractive
errors among children aged 3-10 years in
western Saudi Arabia. Saudi Med J. 2017
Aug;38(8):804-10.

Pokharel A, Pokharel PK, Das H, et al. The
patterns of refractive errors among the
school children of rural and urban
settings in Nepal. Nepal J Ophthalmol.
2010;2(2):114-20.

Abdelrazik S, Khalil M. Prevalence of
amblyopia among children attending
primary schools during the amblyogenic
period in Minia county. J Egypt
Ophthalmol Soc. 2014;107(4):220.

Prema N. Prevalence of refractive error
in school children. Indian J Sci Technol.
2011;4(9):1160-1.

Ovenseri-Ogbomo GO, Assien R.
Refractive error in school children in
Agona Swedru, Ghana. African Vis Eye
Heal. 2010; 69 (2).

Hashemi H, Pakzad R, Yekta A, et al.
Global and regional estimates of
prevalence of amblyopia: A systematic
review and meta-analysis. Strabismus.
2018;26(4):168-83.



17

Errors of Refraction among Children

25.

26.

27.

28.

29.

30.

31.

32.

33-

34.

Onakpoya OH, Adeoye AO. Childhood
eye diseases in southwestern Nigeria: a
tertiary hospital study. Clinics (Sao
Paulo). 2009;64(10):947-52.

Carter MJ, Lansingh VC, Schacht G, et al.
Visual acuity and refraction by age for
children of three different ethnic groups
in Paraguay. Arq Bras Oftalmol. 2013;
76(2):94-7.

Adhikari PR, Chaudhary N, Karn RR.
Profile Of Contact Lens Patients
Attending To Biratnagar Eye Hospital,
NEPAL. J Chitwan Med Coll
2022;12(1):77-80.

Ali A, Packwood E, Lueder G, et al.
Unilateral lens extraction for high
anisometropic myopia in children and
adolescents. J Am Assoc Pediatr Oph-
thalmol Strabismus . 2007;11(2):153-8.

Yi S, Huang Y, Yu SZ, et al. Therapeutic
effect of atropine 1% in children with low
myopia. J Am Assoc Pediatr Ophthalmol
Strabismus. 2015;19(5):426-9.

Yip VCH, Pan CW, Lin XY, et al. The
Relationship between Growth Spurts
and Myopia in Singapore Children.
Investig Opthalmology Vis Sci . 2012;
53(13):7961.

Baig R, Aslam B, Ahmed K. An audit of 3-
snip procedures performed at the Aga
Khan University Hospital, Karachi,
Pakistan. J Pak Med Assoc . 2020;(0):1.
Rowaily MAAI, Alanizi BM. Prevalence of
Uncorrected Refractive Errors among
Adolescents at King Abdul-Aziz Medical
City, Riyadh, Saudi Arabia. J Clin &amp;
Exp Ophthalmol . 2010;01(03).

Janti SS, A M R, Matheen A, et al. A Cross
Sectional Study On Prevalence Of
Amblyopia In School Going Children. J
Evol Med Dent Sci. 2014;3(30):8561-5.
Morgan 1G, Ohno-Matsui K, Saw SM.
Myopia. Lancet . 2012;379(9827):1739-
48. A



