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Prevalence and causes of childhood blindness in India: A systematic review
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Childhood blindness is one of the priority targets of Vision 2020—Right To Sight due to its impact on the 
psychological and social growth of the child. An extensive search was performed to locate research papers 
on childhood blindness prevalence and its causes in the community based and blind schools, respectively, 
conducted from 1990 onward up to the present. Cross references were also manually searched along with 
expert consultation to enlarge the reference data. A total of five community‑based studies on the prevalence 
including two refractive error studies conducted all over India in children less than 16 years were found. 
The causes of childhood blindness from the available blind school studies revealed that causes of childhood 
blindness have mainly shifted from corneal causes to whole globe abnormalities. This article highlights that 
though with the availability of proper healthcare facilities, the trend is changing for the causes but still a lot 
of effort in the form of timely neonatal eye care facilities, pediatric surgical services and proper refraction 
strategies is required.
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Childhood blindness (CHB) is a public health concern across 
the world. Global estimates on childhood blindness show 
that there are around 1.42 million and 17.52 million children 
suffering from blindness and moderate to severe visual 
impairment, respectively.[1] Almost three quarters of these 
live in low–middle income countries where the prevalence is 
reported to be as high as 1.5 per 1000 children in contrast to 
high‑income countries where the prevalence is 0.3 per 1000.[1,2]

Blindness in children leads to deep impact on psychological, 
emotional, and socioeconomic growth to the family. A child 
with blindness is more likely to have delays in developmental 
milestones, to be more frequently hospitalized, and die 
during childhood than a sighted child. Such severe vision loss 
also adversely effects the educational activities, orientation, 
and mobility from the early stage of life resulting in lack 
of employment privilege. These differential characteristics 
between a sighted and nonsighted child is more obvious in 
developing countries. Moreover, the disability adjusted life 
years (DALY) loss in a blind child is far more than that of adults 
with blindness.[3] For example, childhood blindness results in 
11.2 million blind person years resulting in longer DALY loss 
as compared to 5.5 million blind person years of glaucoma 
in India. Therefore, the control of childhood blindness is one 
of the overarching priorities of Vision 2020 ‑  Right to Sight 
initiative. Quite recently, the WHO has fixed the target to 
reduce the burden of avoidable visual impairment by 25% 
by the year 2019 from the baseline established by WHO in 
2010.[4‑6] It has been observed that unlike adult blindness that 
is 80% avoidable (either preventable or treatable), in children, 
less than 50% of the causes are avoidable.[7]

The Indian perspective on childhood blindness
As the prevalence of blindness in children is relatively lower 
than that in adults, a larger sample size of children is required 
to provide accurate data on the prevalence and causes of 
childhood blindness. Hence, population‑based surveys on 
childhood blindness are few. The current prevalence of 
blindness in children is known to be around 0.8/1000.[3,4] The 
prevalence is likely to be affected by the methodology used to 
estimate the blindness such as community‑based surveys and 
locations like rural or urban settings.

Despite various intervention programs, CHB remains a 
challenge, as much as for the epidemiologist as for the care 
provider. There are various difficulties associated with tackling 
CHB in India like diverse cultural practices and beliefs due to 
socioeconomic barriers. Besides this, the major challenges faced 
are due to inequitable distribution of healthcare services, with 
most of the advanced eye care centers being located in the urban 
areas, and remote rural villages getting ignored.

Therefore, prevalence and causes of CHB must be reviewed 
in order to ascertain the success of current interventions in 
India, and to judiciously allocate future resources, tailored 
to the needs of the community. Such a review will certainly 
highlight the need for a paradigm shift in the context of 
childhood intervention program in India. In fact, with 
population‑based studies being few and far apart, and blind 
schools–based surveys not being representative and robust 
enough, it is important that data from both the sources be 
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reviewed in cohesion to establish a holistic overview of the 
challenges facing us with respect to childhood blindness.

Methods
A systematic review was performed as the database gathering 
method for the study and in order to determine the prevalence 
and causes of childhood blindness in India.

Search strategy
The database search was based on the Preferred Reporting 
of Items for Systematic Review and Meta Analysis (PRISMA) 
guidelines. The search was conducted from January to June 
2018. The search engines used included the Pubmed, Medline, 
OVID, Cochrane Library, and Google Scholar.

The search was conducted based on medical subject heading 
(MeSH) and keywords to search in the title and abtsract: 
[childhood],  [child], and  [blindness] or blind AND [causes] 
AND  [Prevalence] AND  [Blind schools] OR [Community] 
OR [Field] OR [Epidemiology], while limiting the search to English.

From initial MeSH searches, original articles and review 
articles that were published after January 1990 were analyzed. 
Citations and cross references from relevant key articles were 
used to identify additional publications.

The inclusion criteria for various articles were: setting: 
country, India, community, blind schools, community 
based rehabilitation  (CBR) Participants: Age and number of 
participants Outcomes: anatomical and etiological causes of 
childhood blindness using WHO/PBL form. There was no 
restriction based on number of participants.

The studies that did not follow WHO standard guidelines/
methodologies and not using the anatomical and etiological 
causes were excluded.[5]

Only primary sources of publication were included while 
the secondary publications reviewing different causes of 
blindness were excluded. The studies on causes of childhood 
blindness were divided into two time frames: those from 1990 
to 2007 were compared with the studies in the next that were 
conducted from 2007 to 2018. A total of 30 articles were thus 
found to be suitable for inclusion in this review. For estimating 
the prevalence, data from blind schools was excluded and only 
community‑based studies were used; only the studies from 
India were included finally for the systematic review [Fig. 1].

Results
Available methods to determine the prevalence and causes 
of childhood blindness
Prevalence
Prevalence of CHB and VI can be determined by conducting 
community‑based surveys. Besides this, another proxy method 
for evaluating CHB is Under 5 mortality rate, data from CBR or 
using key informants[8,9] from the community to conduct case 
findings. The community‑based studies[1,10‑12] have an advantage 
in that they depict the accurate picture of prevalence, but are 
resource intensive and time consuming requiring a coverage 
of large sample size of minimum 100,000 children.

Another important method to determine the causes of CHB 
is blind school–based studies as they have the advantage of 
using one examiner  (ophthalmologist) to screen the whole 
school (decreasing fallacies of interobserver variation), being 
more cost effective and less time consuming. However, these 

studies have a distinct disadvantage over community‑based 
surveys: these involve children with multiple disabilities, and 
are often biased because of nonrandom sampling, location, 
type, clustering, and population.

Under 5 mortality rate is an indirect proxy method 
to determine the prevalence of childhood blindness by 
reflecting Vitamin A deficiency and measles  (nutritional 
deficiency)‑related corneal blindness. It is estimated that 
a childhood blindness of 0.8 is associated with an under 
5 mortality rate of 100–120 whereas a CHB of 0.3/1000 is 
associated with under 5 mortality rate of <20.[13]

The involvement of key informants (KI) to identify blind 
children is another successful novel methodology. Key 
informants  (KIs) are local volunteers who live and/or work 
in their communities and are already involved in doing 
health‑related surveys in their local areas and are familiar with 
the people living in these areas.[8]

Causes of CHB
Over the last few years, most of the information on blindness 
in children has been recorded on a specialized form designed 
by the WHO.[14] In this form, the causes are divided according 
to etiological (Hereditary, intrauterine, perinatal, childhood, 
and unknown) and anatomical (cornea, lens, retina, cortical, 
whole globe, uvea, glaucoma, and others) classification. 
The main advantage is that in most of the children the 
anatomical causes are easy to determine as compared to the 
etiological classifications. In developing countries, 30–72% 
of pediatric blindness is avoidable with most in fact being 
preventable.[3,7,15]

Community ‑ based prevalence studies
As per the available information from community‑based 
studies, the prevalence of childhood blindness varied between 
0.6 per thousand to 1.06 per thousand and prevalence of visual 
impairment varied between 2.05 per thousand to 13.6 per 
thousand.[4,7,12] This variation could be attributed to the difference 
in definition of blindness used in these studies [Table 1].

Records identified through
database search,

n=1346

Additional records identified
 through other sources

n=22

Records after duplicates removed
n=460

Full text articles assessed for 
eligibility
n=34

Records excluded
n=426

Studies included in systematic
 review
n=30

Full text articles excluded 
with reasons

n=4

Figure 1: Summary of the review strategy‑Flow diagram
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Blind school–based studies‑causes
On reviewing the data from various blind schools for the 
causes of blindness between 1990 to 2007, corneal causes were 
mainly responsible for ocular morbidity as mentioned in the 
majority of studies.[15,17] On comparing this with the studies 
conducted after 2000 but between 2007 to 2018, whole globe 
was the major culprit.[7,10,11,17‑23] Hence, the focus has shifted 
from preventable causes to irreversible causes. The major 
difference in causes in these blind school–based studies in 
these two decades is due to the improvement in healthcare 
facilities and the socioeconomic status of various countries 
over a period of time.

Also, there is a major difference in the causes of ocular morbidity 
in blind school studies[18‑23] as compared to community‑based 
studies and that could be attributed to the fact that blind school–
based studies were mainly restricted to North India as compared 
to community‑based studies that were restricted to South India 
where the provision of social, economic, and healthcare services 
is better as compared to North India [Table 2].[10‑12]

Does a trend exists
On reviewing the data from various blind schools for the causes 
of visual impairment and blindness, it was found that there is 
a paradigm shift in the anatomical causes of CHB from corneal 
causes as mentioned in the studies conducted between 1990 to 
2007 to causes related to whole globe after 2007 as depicted by 
the study done by Rahi et al. in 1995[15] that revealed the major 
cause of blindness to be corneal abnormalities. In another 
study conducted in 1995 by Thylefores et al,[17] xerophthalmia 
and ophthalmia neonatorum were found to be responsible for 
CHB and VI in six WHO regions.

In the studies conducted between 2007 and 2018 in blind 
schools,[18‑22] the major anatomical cause of CHB was whole 
globe. The reason that could be attributed to the difference in 
causes in these blind school studies reflects the improvement 
in healthcare facilities and socioeconomic status of various 
countries [Table 2].[10‑12,20]

Possible causes for paradigm shift in causes of childhood 
blindness
In anatomical causes of blindness that include various parts 
of the eye, there is a newer trend in the shift of causes of 
blindness to whole globe that includes microphthalmos and 
anophthalmos; the major reason for this shift is the genetic 
abnormalities related to PAX 2, PAX 6, use of alcohol and 
drugs, and also exposure to pesticides or fertilizers during 
pregnancy.[24] However, one hypothesis also holds the 
interaction between genes controlling retinal acid signalling 
and maternal Vitamin A deficiency (VAD) during early fetal 

development similar to spina bifida and folate deficiency for 
the genetic abnormalities.[25,26]

The etiological causes include hereditary, intrauterine, 
prenatal, and postnatal. In various studies, the hereditary causes 
include iridofundal coloboma as a very important cause of 
ocular morbidity.[24,25] Also, in intrauterine causes, it was found 
that an improvement has been noted after covering Rubella 
immunization under universal immunization coverage.[27] The 
incidence of rubella‑related ocular morbidity has decreased 
though it requires a strict rubella vaccination coverage and 
coverage in teenage girls.[28,29] Regarding postnatal causes, there 
is a shift towards retinal causes including retinal dystrophies 
and retinopathy of prematurity  (ROP).[30‑32] The reasons for 
emergence of ROP as a new cause is due to the availability 
of neonatal services  (NICU) and saving low birth weight 
babies (LBW) and premature babies as previously most of these 
babies suffering from ROP did not survive due to unavailability 
of neonatal services.[32] A major important issue is that till now 
lenticular opacities were a common cause of ocular morbidity 
with most of them being identified as unoperated cataract, the 
etiology for these could be unknown or rubella. These lenticular 
causes like untreated cataract and uncorrected aphakia should 
be treated as an emergency with an important concern for 
avoiding complications like amblyopia and strabismus.[1,7,16]

Discussion
Impact of blindness control programs and policies
This change in the trend for causes of CHB indicates the 
successful implementation of various programs related to 
health care, immunization, and vitamin A supplementation 
which have made a positive impact by decreasing the burden 
of CHB. This trend is supported by the evidence that there 
has been a significant reduction in vitamin A deficiency in 
India over the past two decades as indicated by reduction in 
prevalence of bitots spots from 1.8% among preschool children 
in 1975 to 0.2% in 2012.[26,33] This reflects a positive response 
to the action taken by the Ministry of Health and Family 
Welfare that have changed the Vitamin A supplementation 
and included it as an essential component of reproductive and 
child health programs from 2006.[34] In a recent study (CORE) 
conducted by Noopur et al. on prevalence of corneal opacities, 
a total of 3 (0.08%) children under 15 years were found to be 
having corneal opacities due to ocular morbidity.[35] In India, 
there is a shift in the cause of CHB from the corneal diseases 
toward globe abnormalities.[4,10,12,15]

Besides blindness, the most important cause of VI in Indian 
children is refractive error.[1,16,24] The failure of correction of 
underlying refractive error is the most important contributory 

Table 1: Population based studies on Childhood Visual Impairment and Blindness in India (Community based)

Author, Year Number of examined 
participants, age group

Location Study 
setting

Blindness prevalence 
Va criteria

Visual Impairment 
prevalence Va criteria

Dandona, 1998[4] 1,13,514* West Godavari, Andhra Pradesh R & SU 0.65/1000$ ‑

Murthy, 2002[16] 5950** Delhi U 2.2/1000$$ 13.6/1000#

Dandona, 2002[1] 3994*** Mahabubnagar, Andhra Pradesh R 2/1000$$ 7.3/1000#

Nirmalan, 2003[11] 9035* Kariapatti, Tamil Nadu R 0.62/1000$ 2.05/1000##

Dorairaj, 2008[10] 8684* Hobli, Bangalore R 1.06/1000$ 3.34/1000##

Kemannu, 2016[12] 23,087* Tumkur, Karnataka R 0.8/1000$ ‑

Study setting‑ R rural, SU‑Semiurban, U urban, Age group‑*≤15 years of age, **5‑15 years of age,***7‑15 years of age, Va Criteria for blindness‑ $BCVA 
<20/400 in better eye, $$PVA <20/200 in better eye, Va Criteria for visual impairment‑ #PVA ≤20/60 in better eye, ##BCVA <20/60 in better eye
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factor to VI in India;[3,16] as most of the studies done in India 
have taken best corrected visual acuity as the criteria therefore, 
uncorrected refractive error gets underrepresented. This 
problem can further be resolved by using modified WHO, 
definition for blindness and VI that uses presenting visual 
acuity instead of best corrected.[36] Hence, this will diagnose 
refractive errors that can be corrected and timely correction of 
refractive error can lead to further prevention of amblyopia in 
future years.[16,37] Also in the past, there has been a reduction 
in the Under 5 mortality rate by 67% between 2005 and 2015, 
which also serves as another supportive evidence for successful 
implementation of various policies  (Child survival and safe 
motherhood programmes [CSSM] and Rashtriya Bal Swathaya 
programme [RBSK]) related to health care.[34]

Future interventions and strategies related to improve 
blindness
The change in prevalence and causes of blindness between the 
studies compared is very encouraging, reflecting a response 
to socioeconomic development and the implementation and 
utilization of public health programs for child health. The 
control of blindness in children, especially in India and similar 
developing countries, requires not only robust strategies but 
also a well‑designed and functional integrated healthcare 
delivery system. This integrated health system, for both 
screening and referral services, has to be tailored for both 
geographical accessibility and sociocultural acceptance.

A major recommendation to combat CHB would be 
effective referrals to eye surgeons and especially pediatric 
ophthalmologists. A lot of school screenings are done by state 
governments but this strategy falls flat as no followups are 
taken and affected children are not referred further to specialists 
and therefore no interventions are done. A major hinderance is 
lack of recognition of pediatric eye care as an speciality by state 
governments or the Government of India.Since the government 
fails to recognize this, only school screenings are possible and no 
preschool screens are done or are effectively taken up.

A strong case regarding pediatric eye services as a distinct 
speciality should be made by this particular publication and 
followed up which would make a difference in childhood 
blindness. The children found deficient should be promptly 
referred to pediatric ophthalmologists. If the government 
hospitals do not have a pediatric eye care provider, they 
should get someone honorary for the sake of the future of these 
children. The impact of adult ophthalmologists does not seem 
to be effective in tackling the problem.

Conclusion
It should be a comprehensive eye care approach in which 
the provision of a continuum of health promotion, disease 
prevention, diagnosis, treatment, and rehabilitation that 
addresses the full spectrum of eye diseases is coordinated 
across and integrated within the community, primary, 
secondary, and tertiary levels within and beyond the health 
sector, and according to people’s needs throughout the life 
course. To tackle with the current causes of ocular morbidity 
due to whole globe and retinal abnormalities, a careful genetic 
counselling of parents before child birth, especially in the 
cases of consanguineous marriage, and teleophthalmology to 
diagnose the preventable and potentially blinding diseases like 
ROP timely should be emphasized to prevent these children 
from becoming blind in future years.Ta
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