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Abstract 
Background: Amblyopia is the most common cause of monocular vision loss in children and as 
amblyopia is a major preventable and treatable cause of pediatric low vision, early detection and 
treatment of amblyopia is very important to reduce the prevalence of amblyopia.  
Materials and Methods: A cross sectional study was conducted during the school health check up 
visits conducted by ophthalmology department in tertiary care teaching hospital for screening of eye 
disorders in school children who belongs to the age group of 5-15 years over a period of 1 year in 
which 813 children underwent screening, among them 110 children with the reduced vision were 
referred to hospital for detailed ophthalmic evaluation which includes cycloplegic refraction and 
dilated fundus examination. Amblyopia was detected in children with reduced best corrected visual 
acuity. 
Results: A total of 813 study subjects were screened. Out of them 110 (13.5%) were found to have 
diminished vision. When the study subjects with diminished vision were subjected for further tests, 18 
(2.2%), (p value is 0.494) of them were found to have amblyopia. Amblyopia was present in 10 
(18.9%) females and 8 (14%) males. Anisometropic amblyopia was the most common type of 
amblyopia found in 10 (55.6%) study subjects, followed by meridional and strabismus type of 
amblyopia in 4 cases each (22.2%). Among strabismus, exotropia was seen in more study subjects 
4(0.5%) than esotropia in 2 cases (0.2%). A higher number of moderate grade of amblyopia was seen 
than mild grade of amblyopia. 
Conclusion: The results indicate the importance of screening school going children for amblyopia and 
the importance of early detection and treatment. 
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Introduction 
Amblyopia is defined as a difference in the best corrected visual acuity (BCVA) between the 
two eyes of two or more Snellen lines. A best corrected visual acuity of less than or equal to 
6/12 bilaterally on the Snellen’s chart. Normal visual acuity lays the foundation for binocular 
single vision [1]. When significant interruption of normal visual development occurs, then 
amblyopia is the term used to describe this diminution of vision. Amblyopia poses an 
important socioeconomic problem, especially since the risk of the amblyopic patient 
becoming blind is significantly higher than in the general population [2]. Amblyopia is 
avoidable and to a degree treatable and deserves the best attention of the ophthalmologist. 
Amblyopia remains as one of the most confused areas of ophthalmology. Amblyopia 
screening and treatment are efficacious, but cost effectiveness remains a concern. Refractive 
correction alone may successfully treat anisometropic amblyopia in 25-75% of patients [3, 4]. 
Early detection of amblyopia is very important for appropriate and effective treatment in 
time, eventhough it can be still treated in older age in childhood [5]. Recent evidences on 
successful treatment of amblyopia in children up to 12 years old are more encouraged. This 
helps in identifying undiagnosed amblyopes who have been missed in their earlier screening 
programs or those living in countries with poor medical services where there no screening 
programs [6]. Eventhough the global international prevalence of amblyopia is 1.6–3.6%, 
respective data available concerning the prevalence of amblyopia and refractive error in 
different geographical areas is still inadequate [7, 8]. 
Even though the amblyopic children who are undergoing occlusion therapy had a quicker 
visual acuity improvement, at the end of 6 months of treatment Atropine eye drops used for 
penalization of the sound eye is proved to be as effective as occlusion therapy. In addition 
patients who used atropine eye drops once a week showed better improvement in visual  
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acuity and also they had a better patient compliance [9]. 
Treatment of amblyopia is highly effective in amblyopic 
children under 7 years of age. Children up to 13 years of age 
showed significant improvement in vision with patching the 
sound eye and penalization. There is approximately 25% of 
recurrence rate after the end of amblyopia treatment with 
occlusion therapy as well as penalization of the sound eye 
with atropine eye drops [10]. 
  
Materials and Methods 
A cross sectional study was conducted during the school 
health check up visits conducted by ophthalmology 
department of tertiary care teaching hospital for screening of 
eye disorders in school children who belongs to the age 
group of 5-15 years over a period of 1 year in which 813 
children underwent screening, among them 110 children 
with the reduced vision were referred to hospital for detailed 
ophthalmic evaluation which includes cycloplegic refraction 
and dilated fundus examination. Amblyopia was detected in 
children with reduced best corrected visual acuity. 
 
Method of collection of data 
Vision testing of both the eyes were done for distant vision 
and near vision using Snellen’s chart. Ocular movements 
test, Hirschberg’s test, cover-uncover test, anterior segment 
examination was done by torch light. Students with poor 
vision would be noted down in a separate register. A 
prescription slip will be given to each student. A note will 
be given to the teachers which they would be asked to hand 
over to the respective parents, regarding their problem and 
importance of correction and a fixed date will be given them 
to visit tertiary hospital ophthalmology out patient 
department along with their parents for detailed ophthalmic 
evaluation.  
 
Detailed ophthalmic evaluation in hospital includes 
1. Vision testing using Snellen’s chart for both distant and 

near vision. 
2. Hirschberg’s test, cover, uncover test note any ocular 

deviations. 
3. Ocular movements examination. 
4. Colour vision testing using Ishihara test. 
5. Anterior segment examination using slit lamp 

biomicroscopy. 
6. Squint evaluation for children with the ocular deviation. 
7. Cycloplegic refraction after using 2% Homide eye 

drops with Welch Allyn streak retinoscope. 
8. Dilated fundoscopy examination using direct 

ophthalmoscope and indirect ophthalmoscope. 
 
Inclusion criteria: Children in the age group of 5-15 years 
in the selected schools of field practice area.  
 
Exclusion criteria 
• Those who are not willing to participate. 
• Children with defective vision due to other reasons. 
• Absentees on the day of examination. 
• School children aged less than 5 years and school 

children aged more than 15 years. 
 
Statistical Analysis 
SPSS (Statistical Package for Social Sciences) version 20 
was used to perform the statistical analysis. Descriptive 
statistics of the explanatory and outcome variables were 
calculated by mean, standard deviation for quantitative 

variables, frequency and proportions for qualitative 
variables. Inferential statistics like Chi-square test / Fisher’s 
exact test was applied for categorical variables. P value 
<0.05 was considered statistically significant. 
 
Results 
 In our study, a total of 813 study subjects were screened.  
 
Table 1: Distribution of the study subjects according to gender and 

diminished vision. 
 

Gender 
Diminished vision 

Total 
No Yes 

Male 
352 57 409 

43.3% 7.0% 50.3% 

Female 
351 53 404 

43.2% 6.5% 49.7% 

Total 
703 110 813 

86.5% 13.5% 100.0% 
 
In our study, a total of 110 (13.5%) out of 813 screened had 
diminished vision. In that 57 (7%) were males and 53(6.5%) 
were females.  
 
Table 2: Distribution of the study subjects according to gender and 

amblyopia 
 

Amblyopia 
Sex 

Total 
Male Female 

Absent 
49 43 92 

86.0% 81.1% 83.6% 

Present 
8 10 18 

14.0% 18.9% 16.4% 

Total 
57 53 110 

100.0% 100.0% 100.0% 
Chi square - 0.469 

p value - 0.494 
 
With respect to gender, amblyopia was present in 10 
(18.9%) of females and 8 (14%) of  
Males in our study.  
 

Table 3: Types of amblyopia. 
 

Amblyopia Frequency Percent 
Anisometropic amblyopia 10 55.6 

Meridional amblyopia 4 22.2 
Strabismic amblyopia 4 22.2 

Total 18 100.0 
 
 In this study, Anisometropia amblyopia was the most 
common type of amblyopia found in 10 (55.6%) of the 
study subjects, followed by meridional and strabismus type 
of amblyopia in 4 cases each (22.2%).  
 

Table 4: Grades of amblyopia 
 

Grade Frequency Percent 
Mild 7 38.9 

Moderate 11 61.1 
Total 18 100.0 

 
11 (61.1%) and 7 (38.9%) had moderate and mild type of 
amblyopia  
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Table 5: Types of gaze 
 

Gaze Amblyopia Total Absent Present 

Esotropia 0 2 2 
0.0% 11.1% 2% 

Exotropia 2 2 4 
3% 11.1% 5% 

Ortho 793 14 807 
99.7% 77.8% 99.3% 

Total 795 18 813 
100.0% 100.0% 100.0% 

 
In this study, Orthotropia was the most common type of 
gaze found among the screened study subjects (n – 807, 
99.3%), followed by exotropia in 4 study subjects (0.5%) 

and esotropia in 2 cases (0.2%). Among the study subjects 
who had amblyopia, ortho was the most common type of 
gaze found in 14 study subjects (77.8%). 

 
Table 6: Vision of the study subjects who had diminished vision 

 

Vision 6/12. 6/18. 6/24. 6/36. 6/6. 6/60. 6/9. CF - 1 mt CF - 2 mt CF- 3 mt Total 

Right Eye n 32 12 13 12 3 2 33 - - 3 110 
% 29.1 10.9 11.8 10.9 2.7 1.8 30 - - 2.7 100 

Left 
Eye 

n 29 17 5 1 4 - 49 2 1 1 110 
% 26.4 15.5 4.5 0.9 3.6 - 44.5 1.8 0.9 0.9 100 

 
33 (30%) and 49 (44.5%) had diminished vision of 6/9, 
followed by 32 (29.1%) and 29 (26.4%) in right and left eye 
respectively.  
 

Table 7: Treatment provided for amblyopics 
 

Treatment Amblyopia Total Absent Present 

Spectacles 92 2 94 
100.0% 11.1% 85.5% 

Spectacles and patch 0 16 16 
0.0% 88.9% 14.5% 

Total 92 18 110 
100.0% 100.0% 100.0% 

  
In this study, Spectacles was provided to 94 (85.5%) of the 
study subjects who had diminished vision, of which 2 
(11.1%) had amblyopia. 16 (14.5%) were treated with both 
spectacles and patch, of which 16 (88.9%) had amblyopia.  
 
Discussion 
Amblyopia is a functional reduction in visual acuity caused 
by abnormal visual development early in life. It is the most 
common cause of pediatric visual impairment, occurring in 
1 to 4 percent of children. Early detection of amblyopia 
and/or amblyopia risk factors improves visual outcomes [14]. 
This is the basis for screening preschool-age children for 
vision problems and amblyopia. Therefore School going 
children, form an important large target group and school 
vision screening plays an important part in early detection of 
amblyopia and initiation of appropriate therapy, which is of 
immense value towards preventing the development of 
lifelong visual morbidity. 
Vision screening in children is recommended for detection 
of potentially treatable disorders which causes amblyopia in 
school children [14-16]. 
In the present study, out of 813 study subjects screened, in 
our study, among the study subjects (n–110, 13.5%) who 
had diminished vision, amblyopia was found to be present 
in 18 (2.2%) and absent in 92 (11.3%) respectively. p value 
is 0.494 which is statistically insignificant. So the, the 
prevalence of amblyopia in our study is 2.2%, which is 
consistent with international results of 1.6–3.6%. It is very 

comparable to regional developing countries like Saudi 
Arabia (1.85% in 6–12 years children) [17] and Central China 
with nearly similar prevalence of severe amblyopia to ours 
(2.16% in primary school children) [18]. It is quite similar to 
countries as Sweden where prevalence of amblyopia 
(VA</=0.3) is 2%, reduced to 0.2% after the treatment [19]. 
With respect to gender, in our study, percentage of 
amblyopia was more in females (18.9%) than males (14%). 
Which is consistent with the study conducted by, Seema 
Sharma et al. who found that prevalence of refractive error 
was 23.7% in girls and only 12.2% in boys [22]. Similar 
results were found by Tay MT et al. in their study on young 
Singaporeans. They related this high prevalence to the 
higher rate of growth in girls and also because girls attain 
puberty earlier than boys [23]. 
Our results are also consistent with the study conducted by 
Valeria Mocanu et al. Romania which shows 68.8% of the 
amblyopics in their study were girls [24]. 
With respect to age of detection of Amblyopia in our study 
subjects who were screened, majority of the study subjects 
who were amblyopic belonged to the age of 14 years 
(33.3%), followed by 16.7% with age of 12 years, 11.1% 
each with 6, 10 and 13 years of age. Leon et al. in his study, 
showed that older children had increased risk of amblyopia 
as compared to younger children for moderate 
anisometropia. These studies emphasize the importance of 
early vision screening and improving treatment compliance 
as a result of timely intervention, meaning that the reduction 
in visual acuity caused by amblyopia can be completely or 
partially reversed [25]. And also Study conducted by Hussein 
et al., stated that age of six years or older at the onset of 
Amblyopia, observed that treatment was a risk factor for 
failure to achieve functional success [26]. 
Baltimore pediatric eye disease study (BPEDS) showed a 
slight increase in the prevalence of amblyopia with 
advancing age whereas a Singaporean Chinese study 
reported similar prevalence in different age groups [27]. In 
our study, the most common refractive error found with 
amblyopia was hypermetropia which contributes about 
33.3%, followed by astigmatism and myopia with 
strabismus (16.7%), myopia with astigmatism or strabismus 
(11.1%). Hence anisometropic amblyopia secondary to 
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hypermetropia (55.6%) was more common in our study than 
anisometropic amblyopia due to myopia followed by 
meridional and strabismus type of amblyopia which 
contributes only 22.2% of study subjects. which is 
consistent with study conducted by Sapkota. K. et al. in 
Nepal and Mohammed A. Rashad et al. cairo [28], Egypt The 
reason for development of amblyopia in anisometropia is a 
chronically blurred image in one or both eye prevents the 
normal development of visual acuity. Even after the 
anisometropia is optically corrected, anisokenia may be 
another amblyogenic factor for development of amblyopia 
in them. Severity and prevalence of amblyopia increases as 
the amount of anisometropia increases [29]. Hypermetropic 
patients with anisometropia of one Diopter difference may 
have amblyopia, while myopic anisometropic usually do not 
have amblyopia until anisometropia is large. whereas in case 
of meridional amblyopia the mild degree of astigmatism 
greater than 1.5 Diopter can be amblyogenic. 
Our study shows slightly similar report as the, study done by 
Menon et al., amblyopia due to hypermetropia was highest 
(51.65%). Anisometropia amblyopia [30] was second most 
common cause of amblyopia which is about 22.1% 
strabismus amblyopia being 37.38%, followed by ametropic 
amblyopia 12.88%, and meridional amblyopia was 5.56%.  
In our study 14 (77.77%) had unilateral amblyopia and 4 
(22.22%) study subjects had bilateral amblyopia. Which is 
similar to the Study done in Nepal eye hospital by Kishore 
Sapkota et al. (71% unilateral amblyopia), in Andhra 
Pradesh by K Anjaneyulu et al., [31] and it is opposite to the 
study done by Menon et al., where 7% cases were bilateral 
and study done by Chung et al., where (49%) amblyopia 
was bilateral.  
Amblyopia is graded as “Mild” amblyopia if the visual 
acuity being 6/9 to 6/12, “Moderate” amblyopia as visual 
acuity being worse than 6/12 to 6/36 and “Severe” 
amblyopia if visual acuity being worse than 6/36. 
 A higher percentage of mild amblyopia (61.1%) is seen 
when compared to the moderate amblyopia which is only 
38.9% in our study, may be because higher percentage of 
anisometropic amblyopia was found when compared to 
meridional amblyopia and strabismic amblyopia. 
 In our study, Orthotropia was the most common type of 
gaze found among the screened study subjects (n – 807, 
99.3%), followed by exotropia in 4 study subjects (0.5%) 
and esotropia in 2 cases (0.2%). Among the study subjects 
who had amblyopia, orthotropia was the most common type 
of gaze found in 14 study subjects (77.8%).  
In contrast to our study, Menon V et al. in his study found 
that amblyopia secondary to strabismus is the most 
prevalent type of amblyopia (37.88%). This could be 
because children with apparent pathology, that is, exotropia, 
esotropia, etc., tend to attend hospitals more frequently than 
simple refractive errors. 
In our study Spectacles was provided to 94 (85.5%) of the 
study subjects who had diminished vision, of which 2 
(11.1%) had amblyopia. 16 (14.5%) were treated with both 
spectacles and patch, of which 16 (88.9%) had amblyopia.  
 
Conclusion 
Screening programs in school children would detect not 
only amblyopia, but also the other amblyogenic factors like 
ametropias, strabismus and visual deprivation, the diagnosis 
and treatment of which in time will prevent amblyopia and 
subsequent visual loss. 
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