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Purpose: To assess major causes of severe visual impairment  (SVI)/blindness  (BL) in children studying 
in schools for the blind in western Uttar Pradesh, India and the extent of inappropriate enrolment of 
children in blind schools. Methods: Students of five schools for the blind were examined in a tertiary 
care eye hospital. The anatomical sites and etiology for SVI/BL were recorded using the World Health 
Organization/Prevention of Blindness standard reporting form. Categorical variable were summarized 
using frequencies and percentages. Results: A total of 93 students were examined. Male/Female ratio was 
3.4:1. The most common anatomical sites of SVI/BL were the whole globe (40.3%) and the cornea (26.4%). 
Postnatal or childhood causes were noted in 13.8% cases. Forty‑one (56.9%) students had hereditary diseases 
which was most likely caused by chromosomal abnormalities. Three students were having an associated 
disability, one was deaf and mute, one was physically handicapped, and one was intellectually challenged. 
Fifty‑four (58%) children were blind and 21 (22.6%) children had no visual impairment but were studying in 
schools for the blind. Conclusion: Schools for the blind should be screened routinely to reduce the incidence 
of misdiagnosed visual impairment. This will prevent inappropriate enrolment and will definitely help in 
reducing the social and economic burden of society and of the schools of blind too.
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Prevention of childhood blindness is a priority of the World 
Health Organization’s Vision 2020: The Right to Sight.[1] In 
India, the prevalence of blindness in children under 16 years of 
age is estimated to be approximately 0.8/1,000.[2] It is estimated 
that at least 200,000 to 300,000 children in India have severe 
visual impairment or blindness and approximately 15,000 
are in schools for the blind.[2,3] This is significant in terms of 
total number of disability‑adjusted life years lost, social and 
functional challenges, and lifelong burden on the child and 
caregivers.[4] Many causes of severe visual impairment and 
blindness (SVI/BL) in children are avoidable, either preventable 
or treatable. There are geographical variations in the major 
causes of childhood blindness.[5]

According to the State Census 2011, the most populated 
state in India is Uttar Pradesh (UP) with a population of 199.6 
million.[6] The State of UP has the highest number of disabled 
persons (16% of the total disabled in India).[6] Over 4 million 
people in UP are suffering from some kind of disability.[6] Out 
of them 0.7 million people are visually impaired.[6] Nearly 
one‑third of blind people lose their eyesight before 20 years 
of age and many of them are less than 5 when they become 
blind.[7] Data on causes of visual impairment in children 
are limited.  Screening of schools for the blind provides 

valuable information on causes of childhood blindness. 
This can help us to plan and evaluate appropriate resources 
towards the prevention and cure of children with visual 
impairment.[7,8]

Children with certain degree of visual impairment can learn 
to read print with appropriate training and simple visual aids. 
This may allow them to attend normal schools and be integrated 
into society, which has lifelong benefits. Yet, many visually 
impaired children are enrolled in schools for the blind and are 
taught only Braille. The purpose of this study was to assess the 
causes of SVI/BL among students of schools for the blind and 
the extent of inappropriate enrolment of visually impaired 
children in schools for the blind in western UP.

Methods
This cross‑sectional study was carried out in five schools for the 
blind in western UP, India from September 2015 to December 
2015. One district of western UP was identified as the study 
area by convenient sampling. There are five schools for the 
blind in the study area, all of which were included in the study. 
All identified schools for the blind are funded and managed 
by the government. The required permission for screening of 
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the children was obtained from the principal 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 regarding 
the time and day of screening. UNICEF defines childhood as 
0–16 years inclusive. All students under the age of 16 years 
at the time of the study and aged 16 years and above where 
onset of visual impairment was before the age of 16 years were 
included. Vision screening and all other ophthalmic assessment 
of all children were performed at a tertiary care eye hospital. All 
students of identified schools for the blind were brought to the 
tertiary eye care hospital in a phased manner for comprehensive 
eye examination.

A team comprising a pediatric ophthalmologist and two 
trained optometrists undertook the examination. Demographic 
details including age, gender, religion, family history, age 
of onset of visual loss, previous eye surgery, and medical 
intervention were collected for each child. The information on 
additional disabilities such as hearing impairment and speech 
impairment was also collected.

Distance visual acuity was measured by using a Snellen E 
chart 3 m, testing each eye separately and then with both eyes 
open. Children with profound visual loss were assessed for 
counting finger (at 3 m, 2 m, 1 m, and 0.5 m distance), hand 
movement, light projection, and perception of light. Near vision 
were assessed using figures equivalent to N.

Functional vision was determined by (1) child’s ability to 
navigate without assistance between chairs set 2 m apart in a 
well‑lit room; (2) child’s ability to recognize someone known 
to them at a distance of 10 ft; (3) child’s ability to recognize the 
shape of three 2 cm symbols at any near distance equivalent 
to N‑60; and  (4) children believed to have useful residual 
vision  (defined as sufficient vision for at least independent 
mobility, for making social contacts or for near vision, if formal 
testing of visual acuity is not possible).[9]

Refraction and low vision aid assessment were performed 
in all students who were able to perform the tests of functional 
vision. Anterior segments examination was done using slit 
lamp microscope, and posterior segment examination was 
performed by direct and/or indirect ophthalmoscopy after 
dilating the pupils with tropicamide 1% eye drops when 
possible. B Scan ultrasonography was done if the posterior 
segment was not visible.

The WHO classification system was used to categorize the 
cause of SVI/BL using definitions in the coding instructions.[10] 
Accordingly, the children had no visual impairment if their 
best corrected visual acuity was greater or equal to 6/18 in 
better eye, moderate visual impairment  (MVI) if their best 
corrected visual acuity was between <6/18 to ≥6/60 in better 
eye, severe visual impairment if the best corrected visual acuity 
was less than 6/60 but better or equal to 3/60 in better eye, and 
blind if their best corrected visual acuity was less than 3/60. 
This was irrespective of whether the child could or could not 
perceive the presence of light. WHO/PBL eye examination 
forms for children with blindness and low vision were used 
for data collection.[11]

Etiology of visual loss was assessed based on history 
and ophthalmic examination. The etiology was categorized 
under one of the five categories including hereditary disease, 

intrauterine factor, perinatal/neonatal factor, postnatal/infancy/
childhood factor, and unknown.

The anatomical site of abnormality leading to visual loss 
was also determined. Possibility of optical corrections using 
spectacles or low vision aids  (LVA) was assessed. The need 
for surgical or medical interventions were recorded and the 
visual prognosis was assessed. In addition to providing surgical 
intervention where indicated, low vision aids and spectacles 
were provided when required.

Statistical analysis was performed using   SPSS software 
(Statistical Package for Social Sciences [IBM SPSS Statistics 
for Windows, Version 20.0. Armonk, NY: IBM Corp]). 
Significance was defined as P < 0.05. Demographics and baseline 
characteristics were summarized using descriptive statistics. 
Categorical variable were summarized using frequencies and 
percentages. To compare the categorical variables between 
groups Chi‑square test was used to assess if differences exist. If 
the cells of contingency table had expected count of less than five, 
Fisher’s exact test was used to assess the statistical difference.

Results
A total of 93 students were studying in the identified 
schools (A‑E) for the blind. Total number of students studying in 
each school was: 30 in school A, 25 in school B, 22 in school C, 13 
in school D, and 3 in school E. All students were brought to the 
tertiary eye care hospital for comprehensive examination. Of the 
93, 10 (10.7%) students were aged between 5 and 7 years, 27 (29%) 
were between 8 and 10 years, 25 (26.9%) were between 11 and 
13 years, 30 (32.3%) were between 14 and 16 years. One student 
(1.1%) was more than 16 years of age. He was included in the 
study as the onset of his VI was at eight years of age. Seventy‑two 
students (77.4%) were male and 21 (22.6%) were female, with 
male/female ratio of 3.4:1. Seventy‑two students (77.4%) were 
Hindu, 20 (21.5%) were Muslim, and 1 (1.1%) was Sikh.

Three students had an associated disability, one was 
deaf and mute, one physically handicapped, and one was 
intellectually challenged. Ten (10.7%) students gave history of 
blindness among family members and the rest 83 (89.2%) did 
not give history of blindness among family members.

According to WHO criteria, 54 (58%) students were blind, 
9  (9.7%) students had SVI, 9  (9.7%) had moderate visual 
impairment, and 21  (22.6%) had no visual impairment. Of 
all 72 students who were either BL/SVI/MVI, 51 (70.8%) had 
no vision, 15 (20.8%) had functional vision, and 6 (8.3%) had 
residual vision. Seven (33.4%) out of the 21 children diagnosed 
with no visual impairment had history of trauma in one 
eye. Characteristics of children diagnosed with no visual 
impairment is shown in Table 1.

Out of the 43 students who had visual impairment 
since birth, 30  (69.7%) were blind, 6  (13.9%) had SVI, and 
7  (16.2%) had MVI. No statistically significant association 
was found between the category of visual impairment and 
religion (P = 0.75), family history (P = 0.18), or the age at onset 
of visual impairment (P = 0.53) [Table 2]. In 56% of the children, 
there was vision loss in both eyes.

Out of the 7 students who used LVA, five used distance LVA 
and two used near LVA. The best corrected visual acuity of the 
children is shown in Table 3.
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Whole globe (29, 40.3%; N = 72), cornea (19, 26.4%; N = 72), 
uvea (8, 11.1%; N = 72), lens (5, 6.9%; N = 72), retina (6, 8.3%; 
N = 72), and optic nerve (3, 4.2%; N = 72) were the anatomical site 
causing vision loss in BL/SVI/MVI children [Table 4]. Congenital 
ocular anomalies, mainly microphthalmos, coloboma, and 
anophthalmos, accounted for visual loss in 38  (40.86%; 
N = 93) children studying in schools for the blind. [Table 5]. 
Two children of no visual impairment category (N = 21) had 
microphthalmos in one eye  (other eye was emmetropic in 
both children), one child had coloboma in one eye  (other 
eye emmetropic), and one child had anophthalmos in one 
eye (other eye had hyperopia) [Table 1].

Forty‑one (56.9%; N = 72) students had hereditary diseases 
which was most likely due to chromosomal abnormalities, 
postnatal causes were present in 10 (13.8%; N = 72) children, 
and in 21  (29.1%; N  =  72) children cause of vision loss was 
undetermined [Table 6]. Trauma during childhood (4, 5.6%; 
N = 72) and vitamin A deficiency (4, 5.6%; N = 72) was the most 
common postnatal cause of the visual impairment [Table 7].

Seventeen students were advised either medical or surgical 
interventions. Spectacles for vision correction were prescribed 
for twenty students. Polycarbonate spectacles were prescribed 
to nine students. Low vision aid was prescribed to one student.

Discussion
In this study, whole globe (40.3%) and cornea (26.4%) were the 
most common anatomical site of vision loss in children. Phthisis 
bulbi (16.7%), microphthalmos (16.7%), and corneal scar (16.7%) 
were the most common cause of childhood blindness. Higher 
rates of microphthalmos and anophthalmos have been reported 

in many previous studies from India conducted on visually 
impaired children.[11‑16] In this study, hereditary factors such 
as chromosomal abnormalities were suspected in 56.9% of 
total VI/BL children. Similar findings have been reported by 
previous studies from India.[7,16] Kuntla et al. reported 10.3% 
prevalence of consanguinity in UP.[17] Consanguinity was not 
assessed in this study, and chromosomal abnormalities were 
suspected in 56.9% children on the basis of etiology in children 
who had visual loss or blindness at birth. The higher rate of 
consanguineous marriages in the study area is presumed to be 
a cause of higher rate of chromosomal abnormalities among 
children.

In the present study, avoidable causes of visual loss such 
as trauma, vitamin A deficiency, measles, Steven–Johnson 
syndrome, and harmful traditional practices accounted for 
24.8% of all the children studying in schools for blind. Previous 
Indian studies reported avoidable causes of vision loss in 
children ranged from 30% to 50%.[7,13‑15,18]

Congenital ocular anomalies such as microphthalmos, 
coloboma, anophthalmos, congenital cataract, retinitis 
pigmentosa, foveal atrophy, and leber congenital amaurosis 
accounted for 40.8% of all visual impairments. This finding is 
similar to previous studies reported by Bhalerao et al. (52.2%),[7] 
Gogate et  al.  (41.3%),[14] Krishnaiah et  al.  (41.4%),[19] and 
Bhattacharjee et al. (36.1%).[18] Congenital anomalies may be due 
to genetic diseases or intrauterine factors. Intrauterine factors 
could not be assessed in this study because all students were 
accompanied by their teachers. In this study, three  (3.23%) 
children had additional deformities, which is similar to 
other studies by Titiyal et  al. and Gogate et  al.[14,15] Because 

Table 1: Characteristics of children with no VI

WHO categories 
of VI

Best corrected 
distance vision

Age Sex History of 
Trauma

Diagnosis Right Eye Diagnosis Left Eye

No VI 6/6‑6/18 8 M No Accommodative esotropia Accommodative esotropia

No VI 6/6‑6/18 7 F Yes Adherent leucoma Emmetropia

No VI 6/6‑6/18 10 F No Adherent leucoma not 
obscuring visual axis

Anterior staphyloma

No VI 6/6‑6/18 8 F Yes Adherent leucoma Emmetropia

No VI 6/6‑6/18 8 M No Anterior staphyloma Emmetropia

No VI 6/6‑6/18 10 M No Bitot’s spot Adherent leucoma with cataract

No VI 6/6‑6/18 16 M Yes Emmetropia Pthisis bulbi

No VI 6/6‑6/18 7 F Yes Emmetropia Pthisis bulbi

No VI 6/6‑6/18 12 M Yes Emmetropia Pthisis bulbi

No VI 6/6‑6/18 13 F No Emmetropia Pthisis bulbi

No VI 6/6‑6/18 6 M No Emmetropia Coloboma

No VI 6/6‑6/18 11 M Yes Eviscerated eye Emmetropia

No VI 6/6‑6/18 9 F No Hyperopia Hyperopia

No VI 6/6‑6/18 6 M No Esotropia Esotropia

No VI 6/6‑6/18 9 M No Microphthalmos Emmetropia

No VI 6/6‑6/18 13 M No Hyperopia Anophthalmos

No VI 6/6‑6/18 10 M No Microphthalmos Emmetropia

No VI 6/6‑6/18 8 M Yes Phthisis bulbi Emmetropia

No VI 6/6‑6/18 7 F No Hyperopia Corneal scar

No VI 6/6‑6/18 10 M No Early retinitis pigmentosa Early retinitis pigmentosa
No VI 6/6‑6/18 15 M No Xerophthalmia Xerophthalmia
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children with multiple disabilities often do not get admitted 
into schools for the blind in India,[7] it is likely that causes of 
visual impairment in children with other disabilities were 
under‑represented in this study.

This study revealed that 21 (22.6%) children who had no 
visual impairment has been enrolled in schools for the blind. 
Rahi et al. in 1995 reported that 0.9% of all children studying 
in schools of blind had no visual impairment.[8] Gogate et al. 
also reported that 6 (0.3%) out of 1795 children studying in 
schools for the blind had no visual impairment.[15] These 
percentages are much less as compared to present study. 

Another study with sample size similar to present study, 
i.e.  90 students, also had 2  (2.2%) students with no visual 
impairment.[7] One reason could be the definition used for 
determination of “no VI.” A child is said to have no visual 
impairment if the visual acuity in the better eye is better than 
or equal to 6/18.[12] Seven children diagnosed with no visual 
impairment actually had visual impairment in one eye due to 
trauma and had no visual impairment in the better eye. The 
diagnosis in the affected eyes in these children was phthisis 
bulbi in 4 eyes, adherent leucoma in 2 eyes, and anophthalmic 
socket (status post evisceration). In this study, the diagnosis 
of better eye in children who had no visual impairment 
were emmetropia  (12 eyes), hyperopia  (3 eyes), esotropia 
(2 eyes), early retinitis pigmentosa  (1 eye), xeropthalmia 
(1 eye), adherent leucoma not obscuring visual axis (1 eye), 
and Bitot’s spot (1 eye). These children with visual acuity of 
better than and equal to 6/18 in the better eye might have been 
enrolled in schools for the blind because of the controversy 
regarding inclusion of one‑eyed person under the category 
of blindness.

This study screened and treated such children who could 
be rehabilitated with spectacles and those who could live 
a normal school life after such intervention. Present study 
contributed to this in terms of reducing the incidence of 
misdiagnosed visual impairment and inappropriate enrolment 
in schools for the blind. This in turn contributed to better 
quality of life for these children, reducing the social and 

Table 3: WHO categories of visual loss, using best 
corrected visual acuity (BCVA)

Level of 
vision

WHO category 
of VI

Frequency Percentage

6/6‑6/18 No impairment 21 22.6 (14.6‑32.4)

<6/18‑6/60 Moderate visual 
impairment

9 9.7 (4.5‑17.6)

<6/60‑3/60 Severe visual 
impairment

9 9.7 (4.5‑17.6)

<3/60‑PL +ve Blind 40 42.9 (32.8‑53.7)
PL−ve Blind 14 15.1 (8.5‑24.0)

VI: Visual impairment, PL (+ve): Perception of light, PL (−ve): No perception 
of light

Table 2: Comparison between variables with type of visual impairment among blind school students

Variable No VI Moderate VI Severe VI Blindness P Value

Age (Years)

5‑7 5 0 0 5 *P=0.01

8‑10 10 5 1 11

11‑13 4 2 6 13

14‑16 2 2 2 24

>16 0 0 0 1

Gender

Male 14 5 6 47 *P=0.03

Female 7 4 3 7

Religion

Hindu 16 7 7 42 *P=0.75

Muslim 4 2 2 12

Sikh 1 0 0 0

Family History

Yes 0 2 1 7 *P=0.19

No 21 7 8 47

Age at onset

Birth 9 7 6 30 *P=0.53

1‑4 y 6 0 2 12

5‑9 y 4 1 1 9

10‑14 y 1 0 0 3

Unknown 1 1 0 0

Presence of Hereditary Disease

Suspected Chromosomal Abnormalities 5 5 6 30 *P=0.05
None 16 4 3 24

*Since many cells have expected count <5, value of Fisher’s exact test was shown
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Table 5: Frequency and percent distribution of congenital 
ocular anomalies in 93 children*

Congenital ocular anomaly Frequency Percentage

Microphthalmos 12 31.5

Coloboma 9 23.6

Anophthalmos 6 15.7

Congenital cataract 3 7.8

Retinitis pigmentosa 3 7.8

Congenital optic atrophy 2 5.2

Congenital pale optic disc 1 2.6

Foveal atrophy 1 2.6

Leber congenital amaurosis 1 2.6
Total 38

*Data of all children screened was included

Table 4: Anatomical site of lesion leading to BL/SVI/MVI in 
the 72 children

Anatomical site n (%) n (%)

Whole globe

Phthisis bulbi 12 (16.7%) 29 (40.3%)

Microphthalmos 12 (16.7%)

Anophthalmos 5 (6.9%)

Cornea

Scar 12 (16.7%) 19 (26.4%)

Staphyloma 4 (5.6%)

Adherent leucoma 2 (2.8%)

Keratoconus 1 (1.4%)

Lens

Cataract 5 (6.9%) 5 (6.9%)

Retina

Dystrophy 3 (4.2%) 6 (8.3%)

Foveal atrophy 1 (1.4%)

Retinal detachment 1 (1.4%)

Macular scar 1 (1.4%)

Uvea

Coloboma 8 (11.1%) 8 (11.1%)

Optic nerve

Atrophy 2 (2.8%) 3 (4.2%)

Pale disc 1 (1.4%)

Others

Amblyopia 1 (1.4%) 2 (2.8%)

Idiopathic nystagmus 1 (1.4%)
Total 72 72

economic burden of the society and definitely the burden of 
the schools for the blind too.

Conclusion
Each school for the blind should be screened routinely to 
identify and treat the avoidable causes of blindness and to 
reduce the incidence of misdiagnosed visual impairment/
inappropriate enrolment of children in these schools. Routine 
screening can save many children from living in exile of such 
schools and will definitely help in reducing the social and 

economic burden of society by complementing such children 
with a good quality of life.
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Commentary: Childhood blindness 
in India: Regional variations

Recent estimates show that there are 19 million children who 
are visually impaired globally, of which 1.26 million children 
are blind.[1,2] Although the absolute numbers are lesser, 
control of childhood blindness (CB) is one of the priorities 
of Vision 2020: The Right to Sight, and there are several 
reasons for this.[3] First, the cause of blindness in children is 
very different from that in adults. Therefore, the strategy to 
combat blindness in adults will not necessarily help in the 
control of blindness in children. Second, unlike in adults, a 
delay in treatment can lead to amblyopia. Third, children’s 
eyes are small and they respond differently to treatment. 
Thus, specific expertise, equipment, and training are required. 
Moreover, a blind child has many years of blindness ahead 
of him or her. Finally, blindness in children is a cause of 
mortality. Therefore, strategies to reduce CB are needed to be 
developed to alleviate the emotional, social, and economic cost 
to the child, his or her family, and the society and positively 
influence the child’s future, in education, occupation, and 
social life.[4]

Given the practical difficulties in undertaking epidemiological 
research on visual impairment in children, an understanding of 
the pattern and cause of blindness in children can be obtained 
by examination of children in school for the blind.[5] Repeating 
the exercise at an interval of 5–10 years would be useful in 
detecting changes in trends for the cause of CB.[5]

There are limited data on prevalence and causes of 
blindness in children from developing countries. The 
proportion of the various causes of CB varies region to region 
and the time frame, but estimates range from 0.4/1000 to 
1/1000. In the past 20 years, there are a couple of studies done 
in schools for the blind in India;[6‑15] however, these are mostly 
from Southern India,[8,10‑13] and there are very few studies 
and limited data from other parts.[6,7,9,15] Only one study was 
undertaken in nine states and 40% of the sample was from 
Southern India.[14] Hence, this study is a useful addition to the 

data of what is known from northern part of India.[16] All these 
studies have shown a huge variation in causes over a period 
of time as well as between regions. Apart from this, there is 
variation in gender, with over‑representation of males in these 
children cohort, especially from North India.[6]

The studies from India have shown that overall, congenital 
globe anomalies have increased over the past two decades, and 
recent studies show that it contributes to nearly 40% of the 
causes of CB.[6,7,9,10,12] There is a variation in retinal disease as the 
cause of blindness, and it is more common in the southern part 
of the country.[8,10‑13] Cataract as a cause of blindness varied from 
7% to 14%. While corneal infections (due to measles, vitamin A 
deficiency, etc.) declined in the more affluent states (especially 
in South India),[10,12,13] it continues to be a problem in north and 
north‑east part of the country.[6,7] One of the reasons for the 
decline in some of the states is good immunization coverage for 
measles and good nutritional programs run by the government.

Looking at the etiological causes, childhood disorders 
(mainly corneal infections) as a cause of blindness have declined 
in the southern part of the country but are still prevalent in 
north and north‑east part of the country (especially in the rural 
pockets).[6,7,10,12,13] Data also show that congenital anomalies 
and retinal causes are increasing in certain regions of the 
country.[8,10‑12] However, the etiology is still not known for a 
majority of causes. One of the possible reasons could be that 
in the absence of parents during school screening, proper 
history could not be elicited. Hence, in future, it would be 
helpful to examine/screen the parents of these children also so 
that a proper history could be elicited to determine the causes 
for blindness. Interacting with the parent would also give an 
opportunity for identifying the etiology as well as counseling 
them about the risks of consanguineous marriages.

These studies also show that about 30%–40% of the children 
suffer from easily preventable and treatable causes of blindness, 
mainly corneal diseases and lens‑related disorders.[6‑15] The 
remaining were due to relatively unavoidable causes such as 
congenital anomalies and genetic diseases. However, due to 
regional variations in causes and differences between urban 
and rural areas, strategies should be customized to each region 
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