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Abstract

A pilot cross sectional study was performed to identify causes of blindness (BL) in blind school children
with an aim to gather information on preventable and treatable causes of visual impairement. An informed
consent from parents were obtained. Relevant ocular history and basic ocular examinations were carried.
A total of 70 students were examined. The main causes of severe visual impairment and BL in the better
eye of students were microphthalmos (37.14%), corneal scar (4.28%), anophthalmos (14.28%), optic
nerveatrophy (7.14%), buphthalmos/glaucoma (2.85%), staphyloma (4.28%), cataract (5.71%), retinal
dystrophy (2.85 %), coloboma (7.14%), etc. It was found that corneal scar, glaucoma and cataract were
the prominent causes of BL among the students of blind school. Almost 38% of the students had
preventable or treatable causes, indicating the need of genetical counseling and focused intervention.
Keywords: Blind school, cataract, corneal scar, hereditary diseases, ocular morbidity, prevention of
blindness

Introduction

Visual impairment (V1) is a worldwide problem that has a significant socioeconomic impact. Childhood
blindness (BL) is a priority area because of the number of years of BL that ensues. Data on the prevalence
and causes of BL and severe VI (SVI) in children are needed for planning and evaluating preventive and
curative services, including planning special education and low vision services™ Considering the fact
that 30% of India's blind lose their eyesight before the age of 20 years and many of them are under five
when they become blind, the importance of early detection and treatment of ocular disease and VI among
young children is obvious™ Although BL in children is relatively uncommon, this age group is also
considered a priority as severe visual loss in children can affect their development, mobility, education,
and employment opportunities, which can have far reaching implications on the quality-of-life of children
and affected families™® India has an estimated 320,000 blind children, more than any other country in
the world™™] Even though this represents a small fraction of the total BL, the control of BL in children is
one of the priority areas of the World Health Organization's (WHO) “vision 2020: The right to sight”
program. This is a global initiative, which was launched by WHO in 1999 to eliminate avoidable BL
worldwide by the year 2020'°! The aim of vision 2020 is to reduce the current projection of 75 million
blind people by the year 2020 to a target of 25 million. To achieve this, all the stakeholders, particularly
the ophthalmologists and pediatricians, must play a leadership role ! Regrettably, there are inadequate
data on causes and prevalence of visual impaired among children of the developing world. We aim in
this paper to study the prevalence and causes of ocular morbidity among children with a view to amassing
data that can be used to plan interventional measures that can stem the tide of avoidable BL.
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Materials & methods:

This cross sectional study was carried out in total 70 students of schools of the blind. The required
permission for screening of the children was obtained from the principal/headmaster of each school. The
concerned authorities of each school were briefed about the aims and objectives of the study. The school
authorities were requested to inform the parents of the children at the time of screening. UNICEF defines
childhood as 0-16 years inclusive. All students aged 16 years or less in the schools were included in the
study. Students older than 16 years but who became blind before that age was also included. An
ophthalmologist and an optometrist examined the students in the respective school premises. The relevant
information was collected from the class teachers and parents (whenever possible). The ophthalmologists
carried out a detailed eye examination of each student. Visual acuity was assessed in each eye using a
Snellen tumbling ‘E’ visual acuity test chart. The students, who did not cooperate with the ‘E’ chart, were
assessed for the ability to fix and follow light. The visual status of students was recorded using WHO
categories of VI before and after refraction.

To categorize a student under low visual category, simple tests of functional vision were used as the
ability to navigate around two chairs set 2 m apart unaided with a visual acuity of <20/60 to light
perception; to recognize faces at a distance of 3 m and to recognize the shape of three two-cm symbols
at any near distance. The students who failed to cooperate with these tests due to additional handicaps
were judged on their visual behavior. Refraction and low vision aid assessment were performed in all
students who were able to perform the tests of functional vision by an optometrist. Anterior segments of
the eye were examined using a light and loupe magnifier and/or with a handheld slit-lamp. The posterior
segment was examined using direct and indirect ophthalmoscope after dilatation of the pupil. The
WHO/PBL program's eye examination record for children with BL and low vision was used to categorize
the causes of BL and to record the findings using the definitions in the coding instructions The
anatomical classification of causes of visual loss defined that part of the eye which had been damaged
leading to visual loss (such as cornea, lens, retina, optic nerve, whole globe). Where two or more
anatomical sites were involved the major site was selected, or where two sites contributed equally, the
most treatable condition was selected. For each student, the need of optical, medical or surgical
interventions was recorded, and the visual prognosis was assessed. Students requiring further
investigations and treatment procedures were referred. A report of the findings and recommendations
was given to the principal of each school.

Definitions

The WHO in 1972 proposed a uniform criterion and defined BL as, “visual acuity of <20/400 (Snellen)
or its equivalent.” In order to facilitate the screening of visual acuity by no specialized persons, in the
absence of appropriate vision charts, the WHO in 1979 added the “Inability to count fingers in day-light
at a distance of 3 m” to indicate vision <20/400 or its equivalent.

Result

A total of 70 students were examined in school of the blind in Nasik and in its vicinity. In all 70 students
who participated in the study, 3 (4.28%) were males and 67 (95.71%) were females. There is female
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preponderance in the study with the sex ratio (Female: male ratio) being 15.65:0.03. Out of 70, 3 students
(4.28%) belonged to age <5 years, 40 students (57.14%) were between ages 6 and 10 years, 23 students
(32.85%) were between ages 11 and 15 years, 25 students (7.14%) were belonged to age >16 years. The
majority, i.e. 45 (64.28%) students were from the rural area, and 25 (35.71%) students were from the
urban area. Only 3(3.33%) students in blind schools were having an associated disability while the
remaining 87 (96.67%) students were not having any associated disability. Among the 70 students who
participated in the study, 6 (6.67%) students gave history of BL in the family members and rest 64
(91.42%) did not have had history of BL in family members. Parental consanguinity was identified in 5
cases (5.56%); no indication of consanguinity was reported in 57 cases (63.33%); and 28 cases (31.11%)
were unknown because of lack of information. Almost all students were fluent in Braille. A total of 44
(62.85%) students were blind, 24 (34.28%) students were severely visually impaired and 2 (2.85%)
students had no VI.

Discussion

At least half and possibly up to three-quarters of causes of childhood BL are avoidable. It is estimated
that in developing countries, only 10% of the blind children attend blind schools™ Ignorance of parents
and geographical inaccessibility to the schools are major factors among those residing in remote and poor
areas. A culture of mistrust and skepticism exists in some tribal and village communities regarding such
centers, which further hinders access. Most blind schools do not admit children below 5 years of age and
hence, preschool children are excluded from these studies™ Corneal BL was the second most common
cause of SVI/BL, and the major preventable cause identified. Although it is difficult to specifically
ascertain the etiology of corneal scarring several years after the original pathology, Vitamin A deficiency
appears to be the major cause majority of children Retinal causes, primarily retinal dystrophies, accounted
for 3.3% of the cases, and disorders of the lens accounted for 10.0%. Overall, 37.7% of children with
blind from potentially preventable or treatable conditions™! Preventable causes included Vitamin A
deficiency, trauma, etc. These findings suggest the importance of public health strategies promotion of
breastfeeding, health and nutrition education, and continued programs for the control of Vitamin A
deficiency through child survey programs. Treatable causes included cataract, glaucoma, and refractive
errors. There is a need to expand specialist pediatric ophthalmic services in India, and it has been
recommended that there should be one well-equipped child eye care center for every 10 million total
population*2] In India, this would translate to 100 centers throughout the country. There is a need to
train pediatrician in screening for early detection of cataract and glaucoma with appropriate referral to a
tertiary care center. Comparison of causes of SVI/BL in different age groups needs to be interpreted
cautiously, as the data are not population based and only a small proportion of blind children are in special
education. Another factor to consider is the age at which children become blind from different disorders
varies that is, keratomalacia usually occurs during preschool years, whereas BL from retinal dystrophies
may not occur until later in childhood. Having said this, the data do seem to suggest that corneal BL is a
less important cause in younger children than in older children. If true, this may reflect a decline in the
incidence of corneal scarring in response to rapid improvements in socioeconomic development
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experienced by many communities in India particularly with respect to better water supplies and
sanitation, improved measles immunization coverage, and highly effective programs for child spacing
with many states reaching the replacement level of fertility. Some limitations were encountered in this
study including poor history by some students and parents/guardians of the precise period of onset, cause,
and process of BL; this made correlation of findings and determining the exact diagnosis difficult.
Conclusion

In this study, it was found that corneal scar and cataract were the prominent causes of BL in childhood.
Most cases of corneal scars are most likely attributed to infections and nutritional deficiencies in infancy
and are preventable conditions. Almost 38% of the students in schools for the blind had preventable or
treatable causes, indicating the need of specific public health strategies. More studies and visual
assessment need to be carried out on students in blind schools to determine which students can benefit
from a distance and near visual aids. By decreasing the rate of consanguineous marriage and performing
a regular genetic consultation before marriage, we can prevent the genetic/hereditary eye diseases. As
this study provides information on the causes in a selected population, the findings as to absolute numbers
have to be interpreted with caution. Population-based studies are, therefore, necessary in order to obtain
more appropriate epidemiological information on childhood BL and provide relevant information for
national or regional BL prevention policy-making.
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