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Background: Refractive errors and amblyopia are among the leading causes of avoidable visual impairment in children.
Early detection through screening-based ophthalmic assessment is essential to prevent long-term visual disability,
particularly in resource-limited settings. Methods: This clinic-based cross-sectional study was conducted at Jahurul
Islam Medical College and Hospital, Kishoregonj, Bangladesh, from March 2017 to January 2018. All children below
15 years of age attending the ophthalmology outpatient department during the study period were included.
Comprehensive ophthalmic evaluation was performed, including visual acuity assessment using a logMAR ETDRS
chart and cycloplegic refraction. The presence of amblyopia and strabismus was documented and refractive errors were
categorized according to type and severity. Results: A total of 600 children were evaluated. Hypermetropia was the
most prevalent refractive error, affecting 498 children (83.0%). Moderate hypermetropia (3.00—6.00 DS) was the most
common subtype (33.0%), followed by mild (30.5%) and high hypermetropia (19.5%). Myopia was observed in 80
children (13.3%), while mixed astigmatism was identified in 22 children (3.6%). Among amblyopic children, compound
hypermetropic astigmatism was the predominant refractive error, both in the absence and presence of strabismus.
Esotropia was more commonly associated with amblyopia than exotropia. Conclusion: Hypermetropia and compound
hypermetropic astigmatism were the most common refractive errors detected and were strongly associated with
amblyopia. Screening-based ophthalmic assessment is effective in identifying amblyogenic refractive errors and should
be emphasized for early intervention to prevent childhood visual impairment.
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INTRODUCTION

Visual impairment in childhood is a significant
public health concern, particularly in low- and middle-
income countries, where access to early eye care services
remains limited [1]. Refractive errors and amblyopia are
among the most common and preventable causes of
visual impairment in children, yet they frequently remain
undetected during early life [2]. If not identified and
managed in a timely manner, these conditions can
adversely affect a child’s visual development,
educational performance, psychosocial well-being and
long-term quality of life [3].

Refractive errors including hypermetropia,
myopia and astigmatism account for a substantial
proportion of visual morbidity in the pediatric age group
[4]. Hypermetropia is particularly common in younger
children and may remain asymptomatic, while
uncorrected myopia and significant astigmatism can lead
to blurred vision and visual discomfort [5]. Persistent
uncorrected refractive errors during the critical period of
visual development may result in amblyopia, a condition
characterized by reduced visual acuity that cannot be
explained by structural ocular abnormalities alone.
Amblyopia remains a leading cause of monocular visual
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impairment in children and young adults worldwide [6].

Early detection through vision screening
programs is widely recognized as an effective strategy
for identifying refractive errors and amblyopia before
irreversible visual loss occurs [7]. Screening-based
assessments conducted in eye care facilities provide
valuable epidemiological data and reflect real-world
clinical presentations, particularly in settings where
community-based screening programs are not yet well
established [8]. Such facility-based studies also help in
understanding patterns of refractive errors and their
association with amblyopia and other ocular conditions,
including strabismus [9].

In developing countries, childhood eye health
has often received less priority compared to adult ocular
diseases, despite the long-term burden associated with
childhood visual impairment [10]. Data on the
distribution of refractive errors and amblyopia among
children attending eye care facilities remain limited,
especially outside major urban centers. Generating local
evidence is essential for planning targeted screening
strategies, optimizing resource allocation and improving
early referral and treatment services [11].

Against this background, the present study was
undertaken to assess the pattern of refractive errors and
the occurrence of amblyopia among children attending
an eye care facility, using a screening-based approach.
By documenting the distribution of refractive error
subtypes and their relationship with amblyopia, this
study aims to contribute baseline data relevant to
pediatric eye care planning and emphasizes the
importance of early detection and intervention to prevent
avoidable childhood visual impairment.

METHODOLOGY & MATERIALS

This clinic-based cross-sectional study was
conducted at Jahurul Islam Medical College and
Hospital, Kishoregonj, Bangladesh, from March 2017 to
January 2018. During the study period, all children
below 15 years of age attending the ophthalmology
outpatient department were included. Informed consent
was obtained from the parents or legal guardians of all
participating children.

All  enrolled children underwent a
comprehensive ophthalmic examination, which included

a detailed history of ophthalmic complaints, assessment
of uncorrected visual acuity (UCVA) and best-corrected
visual acuity (BCVA) using a logMAR ETDRS chart and
objective and subjective refraction. To eliminate the
effect of accommodation on refractive measurements,
cycloplegic refraction was performed using 1%
cyclopentolate.

During ophthalmic evaluation, the presence or
absence of amblyopia and strabismus was recorded. All
clinical findings were entered into a computerized
proforma for subsequent analysis.

For the purpose of this study, normal visual
acuity was defined as an uncorrected visual acuity equal
to or better than 0.3 logMAR in the better eye.
Amblyopia was defined as an initial BCVA of 0.20
logMAR or worse, with at least a two-line difference on
the logMAR chart between the amblyopic and fellow
eye, in the absence of any detectable ocular pathology in
either eye. Strabismus was diagnosed in the presence of
an intermittent or constant horizontal deviation of >10
prism diopters (PD), a vertical deviation of >3 PD, or
other associated ocular motility disorders.

Children were categorized based on refractive
status as myopic (refractive error >—0.50 diopters sphere
[DS]) or hypermetropic (refractive error > +0.50 DS).
Both myopia and hypermetropia were further subdivided
into mild (<3.00 DS), moderate (3.00—6.00 DS) and high
(>6.00 DS) based on the spherical equivalent.

Refractive errors were classified as simple myopia or
simple hypermetropia when not associated with
astigmatism. Compound astigmatism was categorized
into compound myopic astigmatism and compound
hyperopic astigmatism. Each type of compound
astigmatism was further graded as mild (0.50-1.00 DS),
moderate (1.25-2.50 DS), or high (>2.00 DS).

RESULTS

From March 2013 to July 2013, a total of 1350
children presented at the center. The mean age of the
children was 7.6 years (+3.64 years) with an age range of
1-15 years. Of the 1350 children, a total of 600 (44.4%)
were found to have refractive errors of which 51% were
males.

Table 1: Distribution of RE subtypes

Refractive Error Number of Patients n (%) Sub-groups of RE (DS) Number of Patients n (%)

Hypermetropia 498 (83.0) <3.00 183 (30.5)
3.00-6.00 198 (33.0)
>6.00 117 (19.5)

Myopia 80 (13.3) <3.00 28 (4.6)

3.00-6.00 34 (5.6)

>6.00 18 (3.0)

Mixed Astigmatism 22 (3.6)
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| Total | 600 |

DS: Diopters; RE: Refractive errors

Table 1 shows hypermetropia was the most
prevalent refractive error, affecting 498 children
(83.0%). Within the hypermetropic group, moderate
hypermetropia (3.00-6.00 DS) was the most common,
observed in 198 children (33.0%), followed by mild
hypermetropia (<3.00 DS) in 183 children (30.5%) and

high hypermetropia (>6.00 DS) in 117 children (19.5%).
Myopia was detected in 80 children (13.3%), of whom
34 (5.6%) had moderate myopia, 28 (4.6%) had mild
myopia and 18 (3.0%) had high myopia. Mixed
astigmatism was identified in 22 children (3.6%).

Table 2: Distribution of refractive error among amblyopic children in relation to presence and type of associated

strabismus

Refractive Error Type No Squint n (%) | With ET n (%) | With XT n (%)
Simple Hypermetropia 1 (1.7%) 1 (1.7%) 0 (0.0%)
Compound Hypermetropic Astigmatism 1.00 DC 7 (12.2%) 9 (15.7%) 0 (0.0%)
Compound Hypermetropic Astigmatism 1.25-2.50 DC 13 (23.0%) 11 (19.2%) 1 (1.7%)
Compound Hypermetropic Astigmatism >2.50 DC 6 (10.5%) 5 (8.7%) 0 (0.0%)
Mixed Astigmatism 1 (1.7%) 0 (0.0%) 2 (3.5%)

Among amblyopic children, compound of myopia compared to hypermetropia in younger

hypermetropic astigmatism was the most frequently
observed refractive error, both in the absence and
presence of strabismus. In children without squint,
compound hypermetropic astigmatism of 1.25-2.50 DC
was the most common (13, 23.0%), followed by 1.00 DC
(7, 12.2%) and >2.50 DC (6, 10.5%), while simple
hypermetropia and mixed astigmatism were each present
in 1 child (1.7%). Among amblyopic children with
esotropia, compound hypermetropic astigmatism of 1.00
DC (9, 15.7%) and 1.25-2.50 DC (11, 19.2%)
predominated, whereas fewer cases were observed with
higher astigmatic power (>2.50 DC; 5, 8.7%) and simple
hypermetropia (1, 1.7%). Exotropia was uncommon
among amblyopic children and was mainly associated
with compound hypermetropic astigmatism of 1.25-2.50
DC (1, 1.7%) and mixed astigmatism (2, 3.5%) (Table
2).

DISCUSSION

This screening-based, facility-centered study
highlights the burden and pattern of refractive errors and
amblyopia among children attending an eye care facility.
In the present study, hypermetropia was the most
prevalent refractive error, affecting 83.0% of children,
with moderate hypermetropia (3.00—6.00 DS) being the
most common subtype (33.0%). These findings are
consistent with reports from pediatric screening
programs that indicate hypermetropia as a dominant
refractive condition in younger age groups, particularly
in clinical and screening-based settings [12, 13]. The
high proportion of moderate-to-high hypermetropia
observed in our study is clinically important, as
uncorrected hypermetropia is a well-recognized risk
factor for amblyopia and strabismus.

Myopia accounted for 13.3% of refractive
errors in our cohort, with moderate myopia being slightly
more common than mild and high myopia. This
proportion is comparable to findings from other pediatric
screening studies, which have reported lower prevalence

children attending eye care facilities [14, 15].
Differences in refractive error patterns across studies
may be explained by variations in age distribution,
ethnicity, screening methodology and study setting, as
noted by Tarczy-Hornoch et al. in large population-based
pediatric eye disease studies [16].

A key finding of the present study is the strong
association between amblyopia and compound
hypermetropic astigmatism. Among amblyopic children
without  strabismus, compound  hypermetropic
astigmatism of 1.25-2.50 DC was the most frequent
refractive error (23.0%), followed by lower and higher
degrees of astigmatism. Similar patterns were also
observed among amblyopic children with esotropia,
where compound hypermetropic astigmatism remained
the predominant refractive error. These findings align
with previous studies demonstrating that uncorrected
astigmatism and hypermetropic refractive errors are
major contributors to amblyopia development [17, 18].

The predominance of esotropia among
amblyopic children with strabismus in our study further
supports existing evidence that hypermetropia and
accommodative mechanisms play a significant role in the
development of convergent strabismus and subsequent
amblyopia. Horwood and Riddell reported that hypo-
accommodative responses in hypermetropic children
increase the risk of both strabismus and amblyopia,
emphasizing the importance of early detection and
optical correction [19]. In contrast, exotropia was
relatively uncommon in our cohort and was mainly
associated with mixed astigmatism and moderate
compound hypermetropic astigmatism, a pattern also
noted in other pediatric amblyopia studies [20].

The findings of this study reinforce the value of
screening-based vision assessment in identifying
clinically significant refractive errors and amblyopia at
an early stage. Griffith et al. demonstrated the

| © 2021 Scholars Journal of Applied Medical Sciences | Published by SAS Publishers, India | 1951 |




A.K.M. Mamunur Rahman et al; Sch J App Med Sci, Dec, 2021; 9(12): 1949-1953

effectiveness of large-scale screening programs in
detecting visual abnormalities in children, while Arnold
and Kassem emphasized that early screening remains
one of the most effective strategies for amblyopia
prevention [12, 20, 21]. Our results further support these
observations by showing that a substantial proportion of
children attending an eye care facility harbor refractive
errors with amblyogenic potential.

From a public health perspective, the high
burden of hypermetropia and amblyopia observed in this
study underscores the need for strengthening pediatric
vision screening services, particularly in resource-
limited settings. Early identification followed by
appropriate  spectacle correction and amblyopia
management can significantly reduce long-term visual
disability, as highlighted by Leat et al. and Manny et al
[22, 23]. Furthermore, improving parental awareness and
compliance with spectacle use is crucial, as poor
adherence remains a barrier to successful visual
rehabilitation [24].

Limitations of the study

This study has some limitations. Being a clinic-
based cross-sectional study, the findings may not be
representative of the general pediatric population, as
children attending an eye care facility are more likely to
have visual complaints. The cross-sectional design also
limits the ability to establish causal relationships
between refractive errors, amblyopia and strabismus.
Additionally, follow-up outcomes after refractive
correction or amblyopia treatment were not assessed,
which could have provided further insight into visual
improvement following early detection.

CONCLUSION

In conclusion, this study demonstrates that
hypermetropia particularly moderate degrees and
compound hypermetropic  astigmatism are the
predominant refractive errors among children attending
an eye care facility and are strongly associated with
amblyopia, with or without strabismus. These findings
emphasize the importance of routine screening-based
ophthalmic evaluation in children to ensure timely
detection and intervention, thereby preventing avoidable
childhood visual impairment.
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