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‘ ABSTRACT ’ Aim: To determine the causes of blindness among children in the eastern region of Maharashtra. Method: This is an

observational cross — sectional study where 634 children less than 16 years of age with visual acuity of less than 6/60 in
better eye (NPCB) were included. All patients coming to ophthalmology OPD and children referred from school heath camps from august 2019-
july2022 were included in this study. The WHO/PBL eye examination record for children with blindness and low vision was referred to categorize
the causes of blindness and to record the findings, using the definitions in the coding instructions. Results: 634 children were included. Based on
the anatomical site involved, whole globe anomalies contributed to about 41.8% followed by lenticular (24.45%) and corneal causes (19.6%).
Vitamin A deficiency was the most common cause of preventable blindness accounting for 12.6% and Cataract was the most common cause of
treatable blindness (23.34). Almost half (46.68%) of the study population had either preventable or treatable causes of blindness Conclusion: A
paradigm shift in causes of blindness has been observed over the years, however there's still a long way to go to reduce overall burden of childhood

blindness especially in rural areas.
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INTRODUCTION

Childhood blindness has a far greater impact on individual and society
as a whole considering the total number of disability adjusted life years
lost. Childhood blindness is estimated to be the second leading cause of
the burden due to blindness.' Blindness in children is of great concern
due to its devastating implications of the individual and the society as a
whole.

There are about 1.4 million blind children in the world, two thirds of
whom live in the developing countries” The causes of blindness in
children vary according to region and socioeconomic development.™

Considerable regional variations exist between and within countries
with regard to the magnitude and causes of childhood blindness.
Population based data on the prevalence of childhood blindness, which
are needed to set priorities and plan strategies to reduce childhood
blindness, are limited worldwide including from India.**

Hence, this study is undertaken to discern the pattern of childhood
blindness in this rural and tribal area of eastern Maharashtra, as no data
is available for the same.

MATERIALS & METHODS

This is a cross — sectional study conducted in a tertiary care hospital
from August 2019 — July 2022. The study was undertaken after
approval from the institutional ethics committee and adhered to the
tenets of the Declaration of Helsinki.

In this study, a total of 09 schools were screened in eastern region of
Maharashtra and children suspected to have visual impairment were
referred to our tertiary care center. Relevant information was collected
from class teacher and children. Required permission to screen school
children was obtained from the principal of school and school
authorities were requested to inform parents as well.

All children visiting ophthalmic OPD were also screened.

At the end of detailed visual examination, 634 cases of childhood
blindness were identified.

All patients (age less than 16 years, according to UNICEF definition of
childhood) with BCVA of <6/60 in better eye (According to NPCB
definition of blindness) coming to ophthalmology OPD and referred
from school screening camps were included in this study.

A logical and structured approach for history taking and examination
in pediatric patients was followed.

Assessment of visual acuity was done as follow; for children less than

1 year by fixation pattern. For children between 1-2 years: boek's
candy test, For 2-6 years: Landolts C test and for >6 years: snellens
chart was used.

Slit lamp examination, dilated fundus examination and retinoscopy
was performed in each case to identify cause of childhood blindness.

The WHO/PBL eye examination record for children with blindness
and low vision was referred to categorize the causes of blindness and to
record the findings, using the definitions in the coding instructions.’

RESULTS

A total of 634 children under 16 years of age were examined in the
eastern region of Maharashtra. Of these, 413 (65%) were male and
221(35%) were female.

Based on anatomical site affected, whole globe causes constituted
majority of patients i.e 255 (40.22%) followed by lenticular (24.45%)
and corneal causes (21.14%).[table 1]

Table 1: Classification Of Childhood Blindness Based On
Anatomical Site Affected

Categories Number %
Whole Globe 265 41.80%
Corneal causes 124 19.56%
- Vitamin A deficiency 80 12.62%
- others 44 6.94%
Lenticular causes 155 24.45%
- Cataract 148 23.34%
- Pseudophakia/ Aphakia |7 1.11%
Retinal Causes 38 5.99%
(ROP, dystrophies, albinism

etc)

Optic atrophy 8 1.27%
Glaucoma 12 1.89%
Refractive errors +/- 22 3.47%
amblyopia

Squint with amblyopia 10 1.57%

Causes of childhood blindness were also classified on the basis of
Etiology, depending upon the time of insult leading to blindness and is
summarized in table 2. Hereditary factors were around 6.78%,
Intrauterine 0.16%, perinatal 4.89%, Post Natal 17.66% and for
majority the underlying factor leading to the condition causing
blindness could not be determined (70.5%).[table 2]

Table 2: Classification Of Childhood Blindness Based On Etiology
\ Category

[No. of cases [Percentage |
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Hereditary: Retina |20.7% [15.1% |11.2%5.8% |18.6%3.3% |44.4%|5.

- AR 8 1.26% 99%
- AD 13 2.05% Glau- (2.6% [4.9% |- - - - - 1.

- others 22 3.47% coma 89%
Intrauterine Despite the development of health care facilities, almost half (46.68%)
- Rubella 1 0.16% of the study population had either preventable or treatable causes of
Perinatal/ Neonatal blindness.

- ROP 17 2.68%

- others 12 1.89% CONCLUSION

Postnatal Childhood: A paradigm shift in causes of childhood blindness has been observed
- Vitamin A deficiency 80 12.62% over years due to development of various health care facilities however
- Trauma 8 1.26% there's still a long way to go to reduce overall burden of childhood
- others 16 2.53% blindness especially in rural areas.

Undetermined:

- Cataract 153 24.13% A comprehensive eye care approach involving gamut of health
- Glaucoma 12 1.89% promotion, disease prevention, diagnosis, treatment and rehabilitation
- Abnormality since birth |265 41.80% addressing the full spectrum of eye disease coordinated across and
- others 27 4.26% integrated within the community, primary, secondary and tertiary
Total 634 levels within and beyond the health sector is needed.

119 (18.76%) patients had potentially preventable causes of blindness
and is summarized in table 3. Vitamin A deficiency was the leading
cause of avoidable blindness in this study (13.25%).[table 3]

Table 3 —Preventable Causes Of Blindness

Category Number of patients %
Vitamin A deficiency |80 13.25%
Ocular Injuries 1.26%
Rubella 1 0.15%
others 26 4.1%

177 (27.92%) children had treatable causes of childhood blindness,
Cataract being the major cause constituting around 23.24%.

Overall, 46.68% cases of childhood blindness in this study were either
preventable or treatable.

DISCUSSION

In India, there are very few population-based surveys for childhood
blindness. As the prevalence of blindness in children is much lower
than in adults, a larger sample size of children is needed to provide
accurate data on childhood blindness. In this study we have tried to
screen all children visiting the hospital as well as school health camps
were conducted to obtain maximum possible data in this area.

There was a preponderance of boys (65%), which is similar to other
studies in developing countries due to various cultural and economic
constraints which can lead to sex discrimination.

In our study, Whole globe causes constituted maximum cases of
childhood blindness. This has been a common finding in many other
childhood blindness studies in India.”" However the underlying causes
of whole globe abnormality are not known as most cases are sporadic.
Of monogenic causes only SOX2 has been identified as a major
causative gene. Other linked genes include PAX6, OTX2, CHX10 and
RAX. SOX2 and PAX6 mutations may act through causing lens
induction failure.”” One hypothesis is that microphthalmos,
anophthalmos and coloboma are due to interactions between genes
controlling retinoic acid signalling and maternal vitamin A deficiency
during early fetal development, this may explain its prevalence in
Indian Children."

There has been a considerable decrease in preventable/treatable causes
of blindness over the years with a shift towards non- treatable causes
due to development in health care facility and awareness (table 4).°*'*"

Table 4: Change In Pattern Of Childhood Blindness Over Years

Rahi et| Titi-yal| Go- |Harsha|S. SA |Khem |Pre-
al etal |gate p|batta- |Krishn|bhal- |-annu |sent

(1995) |(2003) |et al |charjeejaiah |erao |etal |study
(2007)|Etal |etal |etal |(2016)
(2008) |(2009)|(2015)
Whole [20.7% |27.4% |41.3%]|36.1% |41.4% |34. 16.7%|41.
globe 44% 8%
Cornea (26.4% |21.7% |22.2%|36.4% |8.1% |24.4%|- 19.
5%
lens 12.3% 10.9% (6% {10.9% |9.9% [10% |27.8%]|24.
45%
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