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ABSTRACT

Background: Amblyopia, also referred to as "lazy eye," is one of the most common leading causes of monocular visual
impairments among children around the world. This study was aimed to study the demographic profile, type and
treatment outcome of amblyopia in children visiting a tertiary care centre in Northern India.

Methods: A retrospective observational study was conducted on 250 children between the ages of 3-18 years,
diagnosed with amblyopia between 2020-2024 in GMC, Jammu. A patient register was developed, comprising patient’s
name, age, gender, type of amblyopia and treatment outcome. The data were analysed using descriptive statistics and
chi-square tests.

Results: Most cases (76%) were diagnosed in children aged 3-10 years, with a male predominance (64.8%). The most
common type was refractive amblyopia (48%) followed by strabismic (32%) and deprivation amblyopia (20%).
Astigmatism was the most common refractive error (58.3%). Outcomes of treatment were reported, improved in 72%
of cases, non-improved in 20%, and non-applicable in 8% of patients.

Conclusions: Amblyopia is best addressed when detected early enough. Amblyopia burden can be significantly
reduced by integrating school-based vision screening programs and addressing socio-cultural barriers. More population-
based studies are needed to explore its prevalence and accompanying determinants in different contexts.
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INTRODUCTION

Amblyopia also referred to as "lazy eye" occurs in
childhood when the brain and eyes are developing, causing
reduced vision in one eye due to abnormal visual
development.! In the words of von Noorden, amblyopia is
the "unilateral or bilateral decrease of best-corrected visual
acuity (BCVA) caused by form deprivation, abnormal
binocular interaction, or both, for which no organic cause
can be detected by physical examination of the eye and
which in appropriate cases is reversible by therapeutic
means at the appropriate time."2 A discrepancy of two or
more Snellen's lines or the logarithm of the minimum
angle of resolution (log MAR) lines in BCVA between the
normal and amblyopic eyes (in the event of unilateral

amblyopia) is a commonly used statistical definition of
amblyopia based on visual acuity (VA). A BCVA of less
than 6/12 is recommended for bilateral amblyopia.®
Amblyopia patients have impaired stereo acuity, aberrant
fine motor skills, and decreased reading speed.* It is an
important public health issue, being the main cause of
monocular visual disability in children globally. Early
detection and intervention are critical to prevent long-term
visual deficits.

Around the world, amblyopia affects about 1.36% of
children.5 Boys show a higher rate at 1.40%, while girls
have a rate of 1.24%. In one study, the prevalence of
amblyopia is reported to be 1-6% in children and 1.43-
5.64% in adults.® In India different areas show different
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rates of amblyopia. A study in South India found that 1.1%
of children had this condition.” The main causes were
ametropia (50%) and anisometropia (40.9%). Another
cross- sectional study conducted among children aged 5 to
15, was carried out at the Regional Institute of
Ophthalmology, Medical College, Kolkata.? Out of the
500 children included in the study, 264 (52.8%) were male.
479 (95.8%) of the participants were between the ages of
5 and 10 years, with the age range being 5 to 15 years. In
57 cases, amblyopia was found (11.4%).

Amblyopia is mostly caused by problems with refraction,
crossed eyes, and obscured vision. Untreated near-
sightedness, farsightedness, or astigmatism can result in
aniosmetropic amblyopia.® When the eyes are out of
alignment, the brain ignores the image of one eye in order
to prevent perceiving double vision, a condition known as
strabismic amblyopia.’® Things that prevent light from
entering the eye, such birth-related cataracts, cause visual
deprivation amblyopia.**

A study in RIO, Kolkata, it was concluded that
Anisometropic amblyopia topped the list as the most
frequent subtype. The most prevalent form of amblyopia
was refractive amblyopia (58.4%), with anisometropic
amblyopia accounting for 74.6% of cases. In 80.5% of
cases, unilateral amblyopia was noted.®

Amblyopia can change a child's life. It can affect the
growth, personality and development of child. So, in order
to prevent from such effects on personality, its crucial to
detect and treat amblyopia early in life.*? Treatments like
special glasses covering one eye, and sometimes surgery
can help manage amblyopia.®® So, the study was designed
to study the clinical profile of children with amblyopia,
their age, gender, type of amblyopia and response to
treatment.

METHODS

The retrospective, observational and descriptive study was
conducted at Government Medical College, Jammu. Data
was gathered from medical records of 250 children who
came to the hospital from September 2020 to December
2024 and were diagnosed with amblyopia. The key
information such as personal details (age, gender),
diagnosis, and treatment was collected and this data was
entered in a structured format to analyse. This study was
performed following the tenets of the Declaration of
Helsinki.

Inclusion criteria
A data fulfilling following characteristics were included in

the study: children between 3 and 18 years, diagnosed with
amblyopia and full medical records available.

Exclusion criteria

The records with following characteristics were excluded
from the study: children with systemic illness, other
ophthalmic diseases (unrelated to amblyopia), and
incomplete medical records.

The patient’s records satisfying inclusion criteria were
included in the study. The tools used for diagnosing
amblyopia included standard ophthalmic equipment and
tests. Visual acuity was measured using Snellen’s chart
chart/ subjective refraction. Retinoscope was used to check
for refractive errors like myopia, hyperopia, or
astigmatism. Hirschberg’s test, cover test and cover-
uncover test was done to detect strabismus (eye
misalignment). Anterior segment examination was done
on slit lamp examination. Direct and indirect
Ophthalmoscopy was done for examining posterior
segment. Upon diagnosis of amblyopia, all patients were
explained about the occlusion therapy and refractive
correction as a treatment and regular follow up.

The study was carried out using the following methods:
Information gathering

OPD records of 2020 to 2024 were examined and children
diagnosed with amblyopia were selected. The patient's
age, gender, type of amblyopia like strabismus or
refractive problems were among the data gathered.

Prevalence calculation

The number of children with amblyopia diagnoses divided
by the total number of patients aged 3 to 18 who visited
the hospital during the study period was the prevalence of
amblyopia. This made it easier to comprehend how
widespread amblyopia was in the area.

Etiological classification

Three primary categories of amblyopia were identified by
the study: deprivation, strabismic, and refractive
amblyopia. The kind of refractive error (such as myopia or
hyperopia) was used to further characterize refractive
amblyopia. According to the presence of misaligned eyes,
strabismic amblyopia was noted.

Analysis of data

The data was analysed using descriptive statistics. We
looked for any trends or noteworthy variations by
analysing age, gender, and the various forms of amblyopia.
The chi-square test was applied to determine whether the
observed differences between groups (e.g., gender or age)
were statistically significant.

The study adhered with ethical standards to protect patient
privacy. Only the relevant data was used for the study.
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Figure 2: Anisometropic Amblyopia.

Statistical analysis

Statistical analysis will be done by using SPSS software
for windows version 25. Qualitative data will be depicted
as numbers and percentages whereas quantitative as mean
* standard deviation.

RESULTS

Out of the data collected, it was found that a total of 250
patients were diagnosed with amblyopia in four-year
duration, out of which 162 were males and 88 were

females with a male: female ratio of 1.84. The mean age
of presentation was 8+3.88 years (Table 1).
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Figure 3: Gender distribution of amblyopia cases.

The Figure 3 represents the gender distribution of children
with amblyopia.

Following are the tables depicting study outcomes, Table
1 showing demographic characteristics of patients
diagnosed with amblyopia, Table 2 classifies amblyopia,
Table 3 depicts distribution of refractive errors among the
cases of anisometropic amblyopia and Table 4 shows
treatment outcomes.

Table 1: Demographic characteristics of amblyopia
patients.

Demographic parameter

Frequency Percentage

() (%)
Total sample size 250 100
Age group in years
3-5 100 40
6-10 90 36
11-15 45 18
16-18 15 6
Gender
Male 162 64.8
Female 88 35.2

Table 2: Types of amblyopia in the study.

Type of amblyopia

Frequency Percentage

Q) (%)
Anisometropic
amblyopia A .
Strabismic amblyopia 80 32
Deprivation amblyopia 50 20

Table 3: Distribution of refractive errors in
amblyopia cases.

Refractive error

Frequency Percentage

(N) (%)
Myopia 15 12.5
Hyperopia 35 29.2
Astigmatism 70 58.3

Table 4: Outcome of treatment in amblyopia cases.

Treatment outcome

Frequency Percentage

(N) (%)
Improved 180 72
No improvement 50 20
Not applicable 20 8

(deprivation)
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Figure 4: Types of amblyopia along with distribution
of refractive errors.
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Figure 4 depicts the distribution of different types of
amblyopia with subtypes of anisometropic amblyopia as
myopia, hyperopia and astigmatism.

DISCUSSION

The research examined 250 amblyopia cases at a tertiary
center in Northern India of Jammu region. The results
showed that most often 3- and 10-years old children are
diagnosed amblyopia, with the 3-5 year age range making
up 40% of cases. This spread matches the key stage of
visual growth when the brain's vision pathways are most
flexible. To spot this issue in this time frame is key, as it
gives clinician a chance to step in to stop long-lasting sight
problems.

When it comes to gender, the study showed that amblyopia
was more common in males (64.8%) than in females
(35.2%). This higher rate in males matches up with studies
done in specific areas, like one in Etawah, Uttar Pradesh.
That study found that 1.47% of males and 1.11% of
females had amblyopia.’* Looking at the bigger picture
similar patterns show up worldwide, with overall rates of
1.4% in males and 1.24% in females.® The gender gap we
see might have an influence on socio-cultural elements,
like health practices that lean towards boys as well as
biological distinctions that could make males more likely
to have eye problems.'®1” What we've found highlights
how crucial it is to make sure everyone can get healthcare
so girls can be checked and treated when they need to be.

The breakdown of amblyopia types showed that
anisometropic amblyopia topped the list making up 48%
of cases. Strabismic amblyopia came in second at 32%,
while deprivation amblyopia accounted for 20%. This
trend matches what other studies have found. Research in
Southern India pinpointed refractive amblyopia as the
main type covering 50% of cases.” Another study in
Etawah reported it at 58.4%.2* When we look closer at
refractive amblyopia, Astigmatism was the most common
refractive error seen in 58.3% of cases, hyperopia followed
at 29.2%, and myopia at 12.5%. As evident from a study,
that during the early phases of development, the
uncorrected astigmatism can cause blurring of vision and
subsequently to the development of amblyopia, which can
be successfully reduced with best correction at early age of
development.®

The study's treatment results showed that 72% of patients
got a lot better proving that refractive correction, special
glasses covering one eye, and occlusion therapy works
well. But 20% of cases didn't get better, and 8% couldn't
be judged because of how their lazy eye developed. These
findings show why it's so important to catch and treat
ophthalmic problems for babies born with issues like
cataracts, to stop them from losing their sight forever. The
fact that so many patients improved means we need more
programs to teach people about eye health and check eyes
as routinely in their communities. This way, we can catch

and treat problems while children’s eyes are still
developing.

This study's findings match up with worldwide and local
patterns when we look at similar research, but it also gives
us new information about people in Northern India. The
number of cases we found is approximately in line with
what the Etawah study showed (1.4%), but it's higher than
what they saw in Southern India (1.1%).47 This difference
between regions might be because of healthcare facilities,
knowledge about the condition, and environmental factors.
We found that anisometropic amblyopia is the most
common type, which is the same as what other studies in
India and around the world have found. This highlights the
importance of refractive errors and its correction.

This study highlights the critical need to incorporate
amblyopia screening into school health programs for early
detection and intervention of vision problems. Public
health efforts should aim to eliminate socio-cultural
barriers that hinder access for girls and guarantee that all
children have access to comprehensive eye care services.
Customized awareness campaigns, especially in rural and
underserved communities, can play a vital role in
improving detection and treatment rates, ultimately
lessening the overall impact of amblyopia in the
population.

This study has few limitations. It is a single-center study
so the findings may not be generalizable to other regions.
Also being a retrospective study, the medical records and
data maybe incomplete. The lack of long-term follow-up
data limits knowledge about sustained treatment
outcomes. Socioeconomic and environmental factors,
which influence amblyopia prevalence and management,
were not considered.

CONCLUSION

This study provides significant insights into the prevalence
and contributing factors of amblyopia by examining the
clinical and demographic characteristics of the condition
in children at a tertiary care facility in Northern India.
According to the results, amblyopia is most prevalent in
youngsters between the ages of three and ten, and it is more
common in males than in girls. With astigmatism being the
most common refractive error, anisometropic amblyopia
has been identified to be the most prevalent form.
According to both global and regional data, these patterns
show how important early detection and timely
management are in preventing long-term visual
impairments.

The study highlights the importance of routine vision
screening programs as part of school health initiatives,
especially in the early years when visual development is
most critical. In order to address disparities between
genders, it is essential to guarantee fair access to eye care
services, particularly for girls. Early identification and
treatment can be significantly enhanced by public health
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initiatives that increase knowledge of refractive errors and
other variables that contribute to amblyopia. The study's
high treatment success rate highlights the value of early-
initiation procedures such as occlusion therapy and
corrective lenses. Nonetheless, the persistent proportion of
cases that show no improvement emphasizes the need for
early identification of congenital and deprivation-related
problems.

Recommendations

To better understand the incidence of amblyopia and its
determinants in many circumstances, future research
should adopt a population-based approach. By combining
targeted interventions, policy support, and community
involvement, we can significantly lessen the impact of
amblyopia, enhancing the quality of life for affected
children and their families.
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