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Abstract
Aim: Amblyopia (lazy eye) may develop due to uncorrected refractive error, especially in schoolgoing age. We were attempting to assess the frequency of refractive error among the children.
Methodology: The prospective cross-sectional study was conducted in a tertiary eye hospital of
Bangladesh from 01 February 2021 to 30 June 2021. The investigators will maintain pre-design data,
and data were analyzed by SPSS software.
Results: 228 children from 6 years to 12 years of age were evaluated in this study. Boys were 142
(62.3%), and girls were 86 (37.7%). The Mean Age was 9.84 years. The Visual acuity was improved
after the corrections of refractive errors in both eyes. Myopia (47.9%) was the highest occurrence
among the children among the pattern of refractive errors. Myopic astigmatism (76.9%) was common
in all types of astigmatism. 21% of children were associated with strabismus. Amblyopia was found
in 6.6% of all. Ophthalmic trauma was noted as 16.7% of all children. Developmental cataracts,
Healed keratitis, lacrimal drainage system disorders, congenital ptosis were the associated
ophthalmic diseases.
Conclusion: Refractive error gradually increased with age. Simple myopia was the most common
refractive error than hyperopia and astigmatism. Each child should evaluate the ocular condition and
visual status for the early detection and management of refractive error and amblyopia.
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Introduction
Ametropia (refractive error) is the most
common cause of visual impairment and the
second most common cause of blindness
globally. The WHO has estimated that about
153 million people over the age of five years are
visually impaired due to uncorrected Refractive
Error (RE) [1,2]. Around 12.8 million children
(aged 5 to 15 years) are visually impaired, with
a global prevalence of 1% due to uncorrected or
inadequately corrected refractive errors [2].
An impaired vision is defined as a patient
having the best-corrected visual acuity less than
6/18 in the better eye. Blindness is defined by
WHO as visual acuity less than 3/60 with the
best possible correction in the better look on the
Snellen visual acuity chart. The WHO and 20
international Non-Governmental Organizations
(NGOs) launched the global initiative, "Vision
2020," in 1999 to eradicate avoidable blindness
by the year 2020 [3]. The global cost of
correcting vision impairment from uncorrected
refractive error has been estimated at 2800
million US dollars [4]. Similarly, the potential
productivity loss resulting from the global
burden of uncorrected refractive error has been
estimated to be 121.4 billion international
dollars [5]. In low- and high-income countries,
an uncorrected refractive error has significant
economic implications for potential lost
productivity [5]. Up to date information on the
prevalence and causes of visual impairment is
essential to set policies and priorities and
evaluate global eye health [2]. The impact of
refractive errors on the individual and the
community cannot be ignored. Most of the
children with an uncorrected refractive error are
asymptomatic, and hence screening helps in
early detection and timely interventions. The
provision of spectacles to the needy is a cost-

effective health intervention. Hence, the
VISION 2020 initiative to eliminate avoidable
blindness has prioritized refractive error
correction and has placed it within the category
of childhood blindness [6]. Uncorrected
refractive errors attribute a significant
percentage to visual impairment, which can
cause significant ocular morbidity in children
[7]. Early detection and timely management can
help to prevent refractive error-related visual
impairment. Refractive error is an avoidable
cause of ocular morbidity. High Refractive
error may cause permanent visual impairment.
We attempt to assess the refractive error and
associated ocular diseases among the children
who attended the outpatient department of this
hospital.

Materials and Methods
This prospective cross-sectional study was
carried out in Sheikh Fazilatunnesa Mujib Eye
Hospital and Training Institute (SFMEHTI)
from 01 February 2021 to 30 June 2021 (Five
months). Sheikh Fazilatunnesa Mujib eye
hospital and training institute is a service-based
tertiary eye hospital, and people are getting eye
care service from 21 districts of the southern
region of Bangladesh. This study was included
all the children from 6 to 12 years who are
attending the outpatient department of this
hospital.
This study excluded all patients who were
attended at the emergency department of the
hospital, severely ill patients, non-cooperative
patients, and the other permanent causes of
visual loss, like corneal ulcer, phthisis bulbi,
and intraocular tumour. Variables include age,
gender, visual status, refractive status,
strabismus, congenital ptosis, and amblyopia.
Outcome measures included the mean age of

Page: 8
www.raftpubs.com

The pattern of Visual and Refractive status of the children
DOI: https://doi.org/10.36811/irjo.2022.110014

the study subjects, the rate of refractive errors,
the frequency of amblyopia, and associated
ocular morbidities. Visual condition was
assessed for all children using Snellen vision
chart or available others vision chart.
Cycloplegic refraction was for all children who
presented with 6/9 or worse vision. Visual
acuity was assessed initially and after seven
days of the management but mentioned here
only after seven days of the management of the
unsound eye for all children with associated
ophthalmic trauma. Before clinical evaluation,
An informed written consent form was taken
from the attended guardian of the patients. The
researcher teams maintained pre-design data,
and data were analyzed by SPSS software. The
Ethical Consideration was maintained
according to the declaration of Helsinki. The
study received ethical clearance from
Institutional review board (IRB) from the
Sheikh Fazilatunnesa Mujib Eye Hospital and
Training Institute (SFMEHTI), Gopalganj,
Bangladesh.

Results
We evaluated 228 patients from 6 years to 12
years in this study. Boys were 142 (62.3%), and
girls were 86 (37.7%). Most of them (100
children, 43.9%) were 11 to 12 years of age. 70
(30.7%) children were 6-8 years of age, and 58
(25.8%) were 9 to 10 years of age. The Mean
Age ± SD of a total of 228 children were 9.84 ±
1.92 years. The minimum age was 6 years, and
the maximum age was 12 years. The median
was ten years, and the 95% of the confidence
interval was from 9.59 t0 10.09. The visual
acuity was improved after the corrections of
refractive errors in both eyes. The uncorrected
visual acuity was 6/12 or less in 50.4% and
49.5% of the right eye and left eye, respectively
that was reduced to 10.5% (right eye) and 7.9%
(left eye) after correcting the refractive errors
(Table-1). 38 (16.7%) children presented with
emmetropia, and the rest of the children (190,
83.3%) were associated with ametropia.
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Table-1: Distribution of UCVA and
of Right and Left Eye.
Visual Right Eye
Left Eye
Acuit UCV
BCVA UCVA
y
A
6/9 to 113
204
115
6/6
6/18
92
18
92
to
6/12
6/36
15
04
15
to
6/24
5/60
06
02
04
to
6/60
≤4/60 02
00
02
Total
228
228
228

BCVA

BCVA
210
16
02
00
00
228

Among the 190 study subjects with refractive
errors, boys were 113, and girls were 77.
Among the refractive error, Myopia (Table 2)
was the highest occurrence (91 children,
47.9%), followed by astigmatism (78 children,
41%) and hyperopia (21 children, 11%).
Myopia, astigmatism and hyperopia were
46.7% to 48.7%, 40.7% to 41.5% and 10.6% to
11.7%, respectively, in boys and girls.
Table-2: Distribution of refractive errors
among the boys and girls.
Variables
Boys
Girls
Total
Myopia
55
36
91
(48.7%) (46.7%) (47.9%)
Astigmatism 46
32
78
(40.7%) (41.5%) (41.0%)
Hyperopia
12
09
21
(10.6%) (11.7%) (11.0%)
Total
113
77
190
(59.7%) (60.3%)
Among the 78 children presented with
astigmatism, myopic astigmatism was 60 cases
(76.9%), representing 26.3% of the total. Mixed
astigmatism was evaluated in 12 (15.4%)
children, and Hyperopic astigmatism was found
in 6 (7.7%) study subjects. Strabismus
(misalignment of eyes) were found in 50
(21.9%) study subjects. Among the children
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presented with strabismus, 45 (90%) children
showed esotropia and 5 (10%) children were
associated with exotropia. We found 15 patients
presented with unilateral (33.3%) or bilateral
(66.7%) amblyopia. Among them, Boys were
46.7%, and girls were 53.3%. 38 (16.67%)
children were presented with a different pattern
of
ocular
trauma.
Sub-Conjunctival
Hemorrhage was found in 15 (6.6%) children,
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Eyelid trauma was found in 4 (1.7%) children,
Corneal abrasion was noted in 8 (3.5%) study
subjects, Ocular surface foreign body was
extracted from 6 (2.6%) children, globe injury
was diagnosed in 3 (1.04%) subjects.
Canalicular trauma was evaluated in 2 (0.69%)
children.

Graph 1: Distribution of the patients with a frequency of the ocular trauma.

The associated ocular diseases (Graph 1) were
evaluated in our study—68 (29.8%) children
presented with associated ocular disease.
Among the 68 children, Ocular surface diseases
were noted in 32 (47.1%) cases, eyelid
disorders were found in 24 (35.3%) children,
lacrimal drainage system disorders were noted
in 8 (11.8%) cases, and cataract was diagnosed
in 4 (5.9%) cases.

Discussion
Refractive error is a commonly encountered
visual problem in children and may be
associated with another ocular morbidity [8,9].
Refractive error may be associated with
strabismus (squinting eye) and amblyopia (lazy
eye). Uncorrected refractive errors contribute a
significant percentage to a visual impairment,

which can cause significant ocular morbidity in
children. Awareness building among the
teachers, students, community leaders, and
guardians can help evaluate the visual status
and prevent the children's visual impairment.
We assessed 228 children in the study time.
According to their refractive status, the children
were divided into four groups: emmetropia,
myopia, hyperopia, and astigmatism. The Mean
Age ± SD of the children is 9.84 ± 1.92 years.
The age range is six years to 12 years, and the
median age is10 years. Boys are 62.3%, and
girls are 37.7%. A study reported the boys
(52.5%) and girls (47.5%), with a ratio of 1.1:1.
The mean age was 10.41 years ± 2.73 years
[10]. The mean age of children was reported as
9.2 ± 2.8 years with an age range of 4 to 17
years [11]. The age range of children was 5 to
15 years, with 39.3% boys and 60.7% girls [10].
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We assessed the refractive status, the pattern of
refractive error, and associated ocular diseases
among the children who will attend the
outpatient department of this hospital. In this
study, The visual acuity was improved after the
corrections of refractive errors in both eyes, and
all children were happy to explore surrounding
scenarios. The uncorrected visual acuity was
6/12 or less in 50.4% and 49.5% of the right eye
and left eye, respectively that was reduced to
10.5% (right eye) and 7.9% (left eye) after
correcting the refractive errors. The uncorrected
visual acuity was 6/9 to 6/6 in 49.5% of right
eyes, and BCVA was improved to 89.4%. The
scenarios were almost identical in left eyes
(UCVA-50.4%, BCVA-92.1%). The VA was
6/12 or worst in 50.4% and 49.5% of the right
eye and left eye, respectively, reduced to 10.5%
(right eye) and 7.9% (left eye) in BCVA. The
study cases reported a very high proportion of
ametropia. The higher rate of ametropia is
found in our study that is similar to other studies
[12,13]. In this study, emmetropia is evaluated
in 16.7% of study children and ametropia is
noted in 83.3%. A significant number of
children was presented in the hospital with
ametropia. This study studied a overview of the
refractive status, and associated ophthalmic
diseases like strabismus, ptosis, and cataract.
The common refractive errors were myopic
(53%), astigmatism (23%), hypermetropic
(9.3%), and the rest of the children was
emmetropia (14.8%). Binocular amblyopia was
found in 25.2% of children, and monocular
amblyopia was found in only 7.6% of children.
The cover test showed 3.8% manifest
strabismus [14]. By the age of six, most
children would be, on average, 0.75D
hyperopia with a shift toward higher hyperopia.
The late onset of myopia (more than six years)
is associated with a linear development
followed by a rapid rise in myopia, the relative
stability [15]. The distribution of refractive
status changes gradually positively skewed to
negatively skewed distributions as age
increases, with 9-year- old being the critical age
for changes [11]. The refractive status of
children is overwhelmingly hyperopic, with a
normal distribution of spherical equivalent
refractive error [14]. Significant refractive
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errors were revealed among children aged 5-15
years [10]. Myopia is the most significant
refractive error in our study in the children,
about 40% of all study subjects. Astigmatism
and hypermetropia are noted in 34.2% and
9.2% of all children. In the children with
myopia, boys were 48.7%, and girls were
46.7%. There is no statistically significant
dissimilarity in the distribution of boys and girls
[10,13,15,16]. The prevalence of myopia in
school-going children of Taiwan is much higher
than that in other countries [11].
Astigmatism is the second refractive error
(41%) in our study. Myopic, mixed and
hyperopic astigmatism have been observed in
76.9%, 15.4% and 7.7% among the boys
(40.7%) and girls (41.5%) with astigmatism
refractive errors. In our study, hyperopia (11%)
is the least amount of refractive error. If the
refractive error is untreated, it may lead to
amblyopia (Lazy eye) that can affect the
personal as well as academic development of a
child. High Refractive error may cause
permanent visual impairment [17,18]. In our
study, Total amblyopia is found in 15 (6.7%)
children. Bilateral amblyopia was 66.7%, and
girls (53.3%) were slightly preponderant than
boys (46.7%). Strabismus (misalignment of
eyes) is found in 50 (21.9%). The most common
strabismus is alternate esotropia (90%). 16.7%
of children were presented with different
patterns of ocular trauma. Sub-Conjunctival
Hemorrhage was the most common
presentation. Early detection and timely
management can tremendously improve the
child's potential. Increasing the occurrences of
myopia and astigmatism, but it is not clear
whether the occurrence increases were caused
by prolonged near-work activities or reduced
outdoor activities because of a load of study, a
trend with children spending a significant
amount of time engaged in using smartphones
(mobile), tab, computer or laptop for game
fascination and also reducing the outdoor
games and movements[19-21]. The outdoor
activities are helpful to protect against the
development of myopia, rather than near-work
activities that cause myopia. Reducing nearwork activity and preserving outdoor time
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reduce the prevalence of myopia in children
[20].

Conclusion
Ametropia (Refractive Error) is common in
school-going children. Myopia is the most
common refractive error than astigmatism and
hyperopia.
Ophthalmic
assessment
is
mandatory for six months to manage refractive
errors and associated ocular diseases. There are
several limitations noted in this study.
Cycloplegic refraction was done with
cyclopentolate 0.5% eye drop. This study was
carried out on a hospital-based and could not
involve a large population.
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