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ABSTRACT
Objective: To determine the factors that influence the distribution of amblyopia
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in children based on their referral pattern, refractive problems, strabismus, and
visual deprivation.

Methodology: This cross-sectional study was conducted at the Ophthalmology
Department, Hayatabad Medical Complex, Peshawar. from January 2023 - May
2024 after obtaining approval from the Ethical Committee. 287 Children of
either Gender with unilateral amblyopia and their age ranged from 5-15 years
were included in the study. Performa were used to gather data and the
variables were analyzed using SPSS version 22.

Results: A total of 287 children were evaluated, revealing a slight male
predilection, with 51.9% of the affected individuals being male. Refractive
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accounting for 36.9% of cases and myopia for 29.6%. Other contributing factors
included astigmatism 12.5%, strabismus 11.5%, and visual deprivation 9.4%.

Assistant professor Conclusion: The study shows that refractive errors played a very crucial part in
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need to be detected and addressed early to prevent the adverse effects on the
vision. These findings suggest that screening for amblyopia must be performed
regularly within the pediatric populations to achieve optimum outcomes for
amblyopia intervention.
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Introduction

Amblyopia is one of the leading causes of visual
impairment in childhood and affects upto 5% of the
children and adolescents with impaired vision.?
Therefore, it is assumed to develop before the end of the
critical period of the visual development. This condition
may affect school performance, sporting activities and at
time, the choice of career. It can often result in
psychosocial difficulties that have an effect on the way
individuals perceive their world. Amblyopia is associated
with higher levels of interpersonal sensitivity and
depression and anxiety, self-report, and clinician-rated
measures.? The signs that may fall under the amblyogenic
risk category include strabismus, refractive errors, and
anatomic barriers. If identified in the early stages can
easily undergo treatment, and the chances of regaining
vision will significantly improve.®

Amblyopia treatment includes patching, with the duration
ranging from one hour to full-time occlusion.* Patching
the normal eye of a small child with amblyopia proves
quite difficult, as anyone who has attempted this knows.
Failure to comply with approved patching treatment does
not demonstrate moral inadequacy on the side of the
parents or the child.® Based on the prior randomized
amblyopia treatment trials conducted by the Pediatric Eye
Disease Investigator Group (PEDIG), many clinicians
recommend initiating treatment with 2 hours daily
patching of the fellow eye in case of strabismic or
anisometropic amblyopia that does not respond to
spectacle correction alone.®

Amblyopia is a complex visual disorder that is classified
into several types, including strabismic, visual
deprivation, refractive, or a combination of these forms.
Each type of amblyopia is characterized by reduced
vision in the affected eye, which can lead to significant
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visual impairment if not addressed early in life, All forms
of amblyopia cause a decrease in visual acuity and
contrast sensitivity, as well as other perceptual
impairments.” Individuals with amblyopia have damaged
the integrity of visual circuits, including the optic
radiation and the visual cortex, resulting in anatomical
and functional abnormalities.® One has to understand that
amblyopia is latent since there is no cosmetic sign
associated with the condition. Amblyopia doesn't have
any visual signs, but it does have some symptoms, which
can include problems with stereopsis, Accommodation
problems, Fatigue and headaches.®

In one previous study, the common causes of amblyopia
in children were anisometropia (40%), binocular
refractive errors (myopia 4.9%, hypermetropia 8.2% and
astigmatism 21.3%), strabismus (14%) and visual
deprivation (10%).1° Another study conducted revealed
the prevalence of myopia 23.8%, hypermetropia 35.7%,
astigmatism 19% and strabismus 16.7% among adult
population of a large-population hospital in Southern
Taiwan.!!

The purpose of this study is to assess the prevalence of
factors that contribute to amblyopia in children. The
thought of doing this study arose to our mind after
carrying out literature review when realized that such
studies were scarce among our population and as pointed
out earlier, the management of amblyopia revolves
around treating the root causes. This research will
provide new local data on causes of amblyopia and on the
basis of findings of the present study it will be possible to
develop further research directions for improving the
prevention and early treatment of amblyopia.

Methodology

This cross-sectional study was conducted between
January 2023 - May 2024, at Hayatabad Medical
Complex, a medical teaching institution in Peshawar,
Pakistan, approval from the Hospital Ethical Committee
under reference number 907/HEC/B&PSC/2022.A
sample size of 287 participants was calculated using the
WHO sample size calculator, with a 95% confidence
level and a 2.5% margin of error. The inclusion criteria
encompassed all children aged 5 to 15 years with
unilateral amblyopia, irrespective of gender. Children
who had previously undergone treatments such as
refractive correction with glasses, squint surgery, anti-
glaucoma therapy or surgery, and cataract surgery were
excluded to avoid potential confounding variables that
could bias the study outcomes.

Participants who met the inclusion criteria were recruited
after obtaining informed consent. Each participant
underwent a thorough clinical evaluation that included a
detailed medical history and an eye examination
performed by a senior consultant. The assessment aimed
to identify common causes of amblyopia, including
myopia, hypermetropia, astigmatism, strabismus, and
visual deprivation. All patients received treatment
according to standard protocols, and the collected data
were recorded using a pre-designed proforma. The strict
exclusion criteria helped to reduce the risk of
confounding factors, thereby enhancing the reliability of
the study results.

Data analysis was carried out using SPSS version 22.
Continuous variables such as age were summarized using
mean and standard deviation, while categorical variables,
including gender and amblyopia risk factors, were
expressed as percentages. Effect modifiers were
examined by grouping the causes of amblyopia according
to age and gender, followed by a post-stratified chi-
square test. A p-value of < 0.05 was considered
statistically significant. All results were presented in
tables and graphs.

Results

The 287 participants involved in the present study had a
fairly equal age distribution, with an average age of 9.54
+ 2.93. The age range of 5-15 years was divided into
three groups: Detailed age distribution shows that 5-8
years old children comprised 41.5% of the population, 9-
11 years old children were 30.3%, and 12-15 years old
children were 28.2%. This distribution and sample
suggest that the results from the current study can be
generalized to school-age children and offer insights into
the characteristics of amblyopia during middle childhood
development (Table I).

Table 1: Socio-Demographic Characteristics of Study
Participants. (Age and Gender Distribution)

Category Group Frequency %

5-8 119 415

Age group 9-11 87 30.3

12-15 81 28.2

Gender Male 149 51.9

Female 138 48.1

Total 287 100.0

The participants for the present study totaled 287 with a
relatively equal gender distribution; the male participants
were 51.9% (n= 149) while the females were 48.1% (n =
138). This near-equivalent ratio (1.08:1) enhances
external validity to get insights about the characteristics
of amblyopia in the other gender (Table I).
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This study demonstrates the distribution of possible
causes of visual disorders in the surveyed population.
Hypermetropia was the most common type, it constituted
about 36.9% of people, whereas Myopia was detected in
29.6 % of participants. Astigmatism was a common
condition that affected 12.5% of the population, while
Strabismus had affected 11.5% of the population. Visual
Deprivation was the least responsive, which constituted
only 9.4%. From above findings,it can be inferred that
Hypermetropia and Myopia are the leading causes of
poor vision in this population. Such patterns are
important in  formulating appropriate eye care
interventions, and treatment modalities (Figure 1).

I 5.40%
I 11.50%
I 12.50%

I 29.60%

G .90%
Figure 1. Factors Leading to Amblyopia.

Visual Deprivation
Strabismus
Astigmatism
Myopia

Hypermetropia

Table I1: Amblyopia factor distributions by age group.

Factors 5-8 9-11 12-15 p-
(n=119) (n=87) (n=81) value
Hypermetropia 43.7% 345% 30.9% 0.23
Myopia 23.5% 322% 383% 0.04
Astigmatism 11.0% 13.8% 14.8% 0.63
Strabismus 12.6% 10.3% 11.1% 0.88
Visual Deprivation 9.2% 9.2% 9.9% 0.99

Table 1, shows various vision related factors leading to
amblyopia were divided in three age groups i.e 5-8, 9-11,
and 12-15 years. The most common refractive error in the
present study was hypermetropia of which 43.7% were
from the age group of 6 years, and this percentage
decreases as age increases, though the difference is not
very much significant (p < 0.05 = 0.23). No gender
differences were observed for Myopia, while it presented
a trend toward increasing with age, from 23.5% in the 5-8
years to 38.3% in the 12-15 years, (p = 0.04). The results
for Astigmatism, Strabismus, and Visual Deprivation did
not vary greatly in relation to the age groups and their
respective p- values of 0.63, 0.88 and 0.99 illustrating the
lack of differences between these variables based on age
range. In general, it can be stated that Myopia tends to
progress with age, and, therefore, more frequent eye
check ups are recommended as children get older.

Discussion

The investigation of amblyopia factors in pediatric
populations reveals significant insights into the
prevalence and types of refractive errors, as well as the
demographic  characteristics associated with this
condition. Our study indicates a slight male
predominance (51.9%) among affected children, this is
consistent with findings from several studies that
indicate a higher incidence of amblyopia in males than in
females.’>** The above gender differences in visual
impairment may be due to biological and environmental
factors that might affect visual disorders at childhood.

In our study, refractive errors were the most frequent
cause of amblyopia, hypermetropia and myopia
predominated accounting for 36.9% and 29.6% of all
cases respectively. This is in concordance with the
literature as refractive errors are often cited as key
causes of amblyopia. For instance, Eslayeh et al.
indicated that anisometropic amblyopia is the most
common type found in children and stressed the
significance of refractive errors at developing
amblyopia.’> Similarly, Rajavi et al. pointed out that
high refractive errors as well as anisometropia were
common in amblyopic children justifying a regular eye
screening program followed with early treatment.

The other abnormality most commonly found and shown
to have some role by our data was astigmatism that was
present in 12.5% of the patients. 11.5% of the patients
had strabismus and 9.4% had visual deprivation. It
should be noted that strabismus and amblyopia are
closely related, and the literature shows that strabismic
children often have coexisting with refractive errors
which increases the chance of amblyopia occurring.t’
Additionally, the evaluation of visual deprivation as one
of the causative factors of amblyopia has shown a lower
rate in our subjects, but remains a common concern,
especially in patients with high incidence of congenital
disease or developmental disorder.®

The findings of the current research stress the implication
of proper identification and handling of the refractive
problems in order to reduce the likelihood of amblyopia
as early as possible. Numerous past researches have
demonstrated that early interference may help to enhance
visual prognosis in children with such problems.®
Furthermore, the demographic characteristic mentioned
above, including slight male dominance indicated in this
research requires further study to identify the potential
causes and better design of the preventive measures.
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This study has several limitations. The small sample size
limits the ability to generalize the findings or explore
differences across various groups. It also provided limited
opportunities to assess other age groups or categories of
amblyopia, narrowing the scope of the results. Since this
is a cross-sectional study, it does not allow for the
establishment of causality. The lack of diversity in patient
characteristics further restricts the study’s applicability to
a broader population. Additionally, the neurological
rationale for burn care was not thoroughly evaluated,
leaving a gap in understanding its role in treatment
outcomes. Finally, the reliance on indirect methods, such
as patient perceptions, introduces a level of subjectivity
that could affect the findings. These limitations highlight
the need for further research to address these gaps and
build on the current findings.

Conclusion

In conclusion, our study emphasizes the need for further
investigation into the incidence and contributing factors
of amblyopia in children. Refractive errors and
strabismus are the most common causes, while
deprivation amblyopia, though rare, is more severe.
These findings highlight the importance of early
detection strategies, regular screenings, and public
awareness campaigns to reduce amblyopia prevalence
and improve outcomes for future generations. Future
research should explore innovative treatments, such as
virtual reality-based video games and transcranial
electrical stimulation, while assessing therapy outcomes
across age ranges. Developing standardized diagnostic
methods, studying the neural pathways of amblyopia, and
examining its impact on quality of life and mental health
are also critical. Multicenter trials and studies on the role
of outdoor activities and occupational settings can further
inform effective, comprehensive treatment strategies.
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