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Introduction
Blindness continues to be one of the major public 
health problems in developing countries. Cataract 
and corneal diseases are major causes of blindness in 
countries with less-developed economies.(1) According 
to the World Health Organization, corneal diseases are 
among the major causes of vision loss and blindness 
in the world today, after cataract and glaucoma.(2) In 
India, it is estimated that there are approximately 6.8 
million people who have vision less than 6/60 in at 
least one eye due to corneal diseases; of these, about 
a million have bilateral involvement. (3,4) It is expected 
that the number of individuals with unilateral corneal 
blindness in India will increase to 10.6 million by 2020.(4)  
According to the National Programme for Control of 
Blindness (NPCB) estimates, there are currently 120,000 
corneal blind persons in the country. According to 
this estimate there is addition of 25,000-30,000 corneal 
blindness cases every year in the country.(5) The burden 
of corneal disease in our country is reflected by the 
fact that 90% of the global cases of ocular trauma and 
corneal ulceration leading to corneal blindness occur 
in developing countries.(6)

Materials and Methods
As corneal blindness is a major public health problem 
and the status is expected to change over time, there is 
a need to periodically review the published literature 
on the subject. An extensive Medline and Google search 
was performed, including websites of the National 
Programme for Control of Blindness, World Health 

Organization, Eye Bank Association of India, etc. The 
literature database was searched till October 2011. The 
terms, “corneal blindness and population-based surveys 
in India”; “visual impairment and corneal diseases”; 
“prevalence of corneal blindness”; “causes of unilateral 
and bilateral corneal blindness and morbidity in India” 
were used to locate papers on the subject in any language 
published 1991 onwards, covering about two decades up 
to the present. The abstract of each of these publications 
was reviewed; full papers that were actually related to 
corneal blindness and its causes in India were obtained 
from the journals.

Results
Magnitude of corneal blindness
Table  1 illustrates various community-based studies 
conducted in India and the burden of corneal blindness 
from 1987 through 2010.(4,7-18) A metaanalysis of seven 
relevant population-based studies published from 2001 
to 2010 was performed [Table  2]. These studies were 
selected as comparable data on corneal blindness (similar 
methodology, age group, definition of blindness, type of 
population) could be retrieved from all seven studies. 
Full papers and reports of these population-based 
surveys were extensively studied to include a uniform 
definition of blindness (defined as “presenting visual 
acuity less than 6/60 in the better eye” in all seven studies 
included) and population aged 50 years and above only. 
This was done to obtain homogenous studies for analysis 
with similar inclusion criteria for metaanalysis. In the first 
stage of metaanalysis, the prevalence of corneal blindness 
with its 95% confidence intervals (CIs) was calculated 
for each individual study. In the second stage of 
metaanalysis, an overall prevalence of corneal blindness 
was calculated as a weighted average of individual 
summary statistics. The metaanalysis was conducted on 
Stata 12.0 (Stata Corporation, College Station, TX, USA). 
The forest plot [Figure 1] thus generated demonstrates 
that the true prevalence of corneal blindness in the Indian 
population is 0.45% (95% CI: 0.27-0.64%). The prevalence 
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of unilateral corneal blindness and corneal opacities as 
estimated by population-based surveys is depicted in 
Tables 3 and 4, respectively.(19-21) The pattern of corneal 
blindness reported from hospital-based data is depicted 
in Table 5.(22,23)

Bilateral and unilateral corneal blindness
Corneal blindness and severe visual impairment due to 
corneal diseases (5.96 lakh unilateral blind and 1.91 lakh 
bilateral blind) as estimated by NPCB-WHO (National 
Programme for Control of Blindness-World Health 
Organization) (1986-9) are considered conservative 
figures based on several other indirect estimates.(24) It 
is estimated that approximately 20,000  patients with 
corneal blindness are being added to the backlog each 
year.(24) There is a tendency of sequential involvement 
of the other eye in majority of the cases with unilateral 
corneal blindness.(22)

Avoidable corneal blindness
The term avoidable encompasses preventable and 
treatable causes. The Andhra Pradesh Eye Disease Study 
reported that a significant burden of corneal blindness in 
the rural population of Andhra Pradesh was avoidable. (15) 
Of the 0.66% prevalence of corneal blindness in at least 
one eye in this population, nearly 95% was avoidable. 
The avoidable causes of corneal blindness reported in this 
study were keratitis in childhood, trauma, aphakic bullous 
keratopathy, severe astigmatism post cataract surgery, 
keratitis in adulthood and traditional eye medicines.

Corneal conditions amenable to primary prevention 
include measles infection, Vitamin A deficiency, 
ophthalmia neonatorum, trachoma, ocular trauma, the 
use of harmful traditional eye medication remedies 
and congenital rubella syndrome. Corneal blindness 
resulting due to these diseases can be completely 

Table 1: Magnitude and causes of corneal blindness in India (community-based studies)
Authors 
and year of 
publication

Place of study 
(urban or rural)

Sample size and 
age group

Prevalence of corneal 
blindness (%)

Proportion of 
total blindness 

(%)

Causes of corneal 
blindness

Murthy et al.,  
2010[7]

Navsari, Gujarat; urban 
and rural

4738; 50 years and 
above

0.25 3.7* Corneal opacity/scar

Neena et al.,  
2008[8]

15 states; urban and 
rural

40,447; 50 years and 
above

0.31 3.9* Corneal opacity; 
trachoma

Vijaya et al.,  
2006[9]

Tamil Nadu; rural 4800; 40 years and 
above

Not available 4.26§ Corneal 
decompensation; 
corneal scar

Murthy et al., 
2005[10]

15 states of India; 
urban and rural

63,337; 50 years and 
above

0.07 0.89* Corneal opacity

Thulasiraj et al., 
2003[11] ACES

Tamil Nadu; rural 17,200; 40 years and 
above

Not available 2‡ Not available

Nirmalan et al., 
2002[12]

Tirunelveli, Tamil Nadu; 
urban and rural

5405; 50 years and 
above

Not available 2.8* Not available

Thulasiraj et al., 
2002[13]

Sivaganga, Tamil 
Nadu; urban and rural

4642; 50 years and 
above

Not available 4* Not available

Murthy et al., 
2001[14]

Bharatpur, Rajasthan; 
urban and rural

4284; 50 years and 
above

1.75 14.7* Corneal infection, 
trachoma and other 
corneal opacity

Dandona et al., 
2001[15] APEDS

Andhra Pradesh; urban 
and rural

10,293; 30 years and 
above

0.13† 7.1[16] Keratitis during 
childhood -37.3%; 
keratitis in 
adulthood -22.2%; 
trauma -23.2%; 
iatrogenic -5.0%; 
spheroidal 
degeneration -4.0%; 
pterygium-related 
corneal scarring -4.0%; 
traditional eye 
medicine -4.0%[4]

Mohan,1989[17] Nationwide survey 254,758; all age 
groups

0.03 1.91|| Corneal opacity; 
trachoma

Mohan,1987[18] India (seven centers, 
namely Ahmedabad, 
Cuttack, Delhi, Indore, 
Madurai and Varanasi); 
urban and rural

395,788; all age 
groups

0.1 7|| Not available

Blindness defined as *presenting visual acuity <6/60 in better eye; †Presenting visual acuity<6/60 or central visual field <20 in the better eye; ‡Best corrected visual acuity <3/60 in better eye; 
§Best corrected visual acuity <3/60 and/or less than 100 visual field in the better eye; ||Visual acuity less than 6/60 in the better eye with spectacle correction
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prevented by institution of effective preventive or 
prophylactic measures at the community level.

Treatable or curable blindness can be tackled by an 
effective and accessible health care service delivery 
network. In cases such as corneal ulceration and 
selected cases of corneal scarring, sight can be restored 
with timely and prompt management. The prompt 
diagnosis and appropriate treatment of corneal 
ulceration and the easy availability of antibiotics 
and anti-fungals, even in rural areas, should be the 
aim of community health programs. Many of those 

currently blind from corneal diseases can be visually 
rehabilitated by corneal transplantation. Penetrating 
keratoplasty is the most effective and most often 
performed solid organ transplantation. It is estimated 
that 50% of corneal blindness is treatable.(25)

The economic burden due to corneal blindness has not 
been extensively studied. It has been estimated that 
if strategies are implemented successfully to prevent 
90% of the preventable blindness due to corneal 
disease by 2020, blindness in an additional 3.6 million 
persons in 2020 and 29 million blind-years would be 

Table 3: Magnitude of unilateral corneal blindness in India (community-based studies)
Authors and year of 
publication

Place of study 
(urban or rural)

Sample size and age group Prevalence (%) Proportion of 
total blindness

Murthy et al., 2010[7] Navsari, Gujarat; urban 
and rural

4738; 50 years and above* 0.25 NA

Vijaya et al., 2006[9] Tamil Nadu; rural 4800; 40 years and above‡ 6.06 6.06%
Nirmalan et al., 2002[12] Tirunelveli, Tamil 

Nadu; urban and rural
5405; 50 years and above* Not available 5.3% 

Murthy et al., 2001[14] Bharatpur, Rajasthan; 
rural

4284; 50 years and above* Not available 14.7% 

Dandona et al., 2000[19] Hyderabad, 
Andhra Pradesh; urban

2522; 30 years and above† Not available 23.2% 

Blindness defined as *presenting visual acuity <6/60 in the better eye; †Best corrected visual acuity <3/60 and/or less than 10 visual field in better eye; ‡Best corrected visual acuity <3/60 and/
or less than 10 visual field in better eye

Table 4: Magnitude of corneal opacities in India (community-based studies)
Authors and year of publication Place of study (urban or rural) Sample size (N) and age group Prevalence (%)
Haq et al., 2009[20] Aligarh, urban and rural 645; 20 years and above 4.2
Singh et al., 1997[21] Wardha, Maharashtra; rural 903; 50 years and above 3

Table 5: Magnitude and causes of corneal blindness in India (hospital-based studies)
Authors and year of 
publication

Place of study Sample size and 
inclusion criteria

Visual acuity Burden of corneal disease

Tandon et al., 2010[22] New Delhi 59 patients; 9 months 
to 78 years

Pin hole visual acuity 
<6/60 in better eye

Corneal infection -62.5%; 
chemical injury -5.7%; 
corneal dystrophy -7.1%; 
keratomalacia -5.4%; bullous 
keratopathy -8.9%; corneal 
degeneration -3.6%

Rekhi et al., 1991[23] Jaipur, 
Rajasthan

1006 legal blind 
persons; 30 years and 
above

Best corrected visual 
acuity <3/60 and/or 
central
visual field <20° in 
the better eye

Corneal diseases -15.4% of 
total blindness

Table 2: Community-based studies on corneal blindness included for metaanalysis*
Author, year Year study 

conducted
Place of study Age group included 

for analysis
Urban-rural 
distribution

Sample size 
included

Total 
blind

Corneal 
blind

Murthy et al., 2010[7] 2007 Navsari, Gujarat 50 years and above Urban and rural 4738 327 12
Neena et al., 2008[8] 2007 15 states of India 50 years and above Urban and rural 40,447 3240 127
Murthy et al., 2005[10] 1999-2001 15 states of India 50 years and above Urban and rural 63,337 5385 48
Nirmalan et al., 2002[12] 2000 Tirunelveli, Tamil Nadu 50 years and above Urban and rural 5405 592 19
Thulasiraj et al., 2002[13] 1999 Sivaganga, Tamil Nadu 50 years and above Urban and rural 4642 293 35
Murthy et al., 2001[14] 1998-9 Bharatpur, Rajasthan 50 years and above Urban and rural 4284 511 75
Dandona et al., 2001[15] 1996-2000 Andhra Pradesh 50 years and above Urban and rural 2300 225 6
*Blindness defined as “Presenting visual acuity <6/60 in the better eye” in all seven studies included for analysis
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prevented.(26)

As most of the corneal blindness is preventable, and 
because surgical intervention for treating corneal 
blindness is a difficult option in a developing country 
setting, the need for effective health promotion strategies 
takes paramount importance. Prevention and early 
treatment will prove to be more viable and cost-effective 
in the long term in reducing the burden of corneal 
blindness in our country.

Causes of corneal blindness in India
Corneal blindness encompasses a range of eye conditions 
that alter the transparency of the cornea, leading to 
corneal scarring and, eventually, blindness. Causes of 
corneal blindness include a wide variety of infections 
and inflammatory eye diseases, ranging from keratitis, 
xerophthalmia, eye trauma, trachoma, congenital disease 
and traditional eye medicine or home remedies, which 
often harm the eye rather than relieve pain or improve 
eyesight.(27)

The causal factors responsible for corneal blindness 
vary with age. Significant causes of corneal blindness 
(based on indications of keratoplasty) in adults residing 
in countries with less-developed economies are corneal 
scars (28.1%) and active keratitis (12.2%).(1) In the 
pediatric age group, the most common indication for 
keratoplasty in the developing world has been reported 
to be acquired non-traumatic scars (71.32%).(28,29)

Childhood blindness and visual loss due to corneal 
diseases is important because of its significant impact 
on the child’s development, education, future job 
opportunities and quality of life.(30) Xerophthalmia 
and ophthalmia neonatorum were important causes 
of corneal blindness in children.(31) It is estimated that 
approximately half of all childhood blindness in India is 
preventable or treatable, to which Vitamin A-associated 

corneal blindness is a significant contributor.(32) In a 
population-based assessment of childhood blindness 
involving 1,13,514 children less than 16 years of age in 
the West Godavari district of Andhra Pradesh, corneal 
opacity was responsible for 11.1% of the total burden of 
blindness in children.(33) A study involving 1318 blind 
children of various blind schools across nine states in 
the country reported that corneal diseases accounted 
for 26% of children with severe visual impairment or 
blindness (presenting visual acuity less than 6/60 in 
the better eye).(34) The causes of corneal scarring were 
Vitamin A deficiency (19%), measles in 3%, ophthalmia 
neonatorum in 1%, harmful traditional eye medicines 
in 1% and trauma and keratitis in the remaining 3%.(34) 
In a retrospective, hospital-based study conducted 
in Darjeeling, 23.8% (30 of 126) cases of visual loss in 
children were due to corneal diseases.(35) In another 
studyconducted in four states of the North Eastern region 
(N = 258), corneal blindness was the most common cause 
of severe visual impairment and blindness in children 
(36.7%) and the major preventable cause identified.(36) In 
a study conducted in 35 blind schools of Maharashtra 
between 2002 and 2005 (N = 1985), 22.2% children had 
visual loss due to corneal scarring; nearly one-third of 
all the children included in the study were blind from 
preventable or treatable causes.(37) Corneal diseases 
contributed to 14.9% (133/ 891) of childhood blindness 
in the blind schools of Karnataka, 21.7% (N = 703) of 
blindness/severe visual impairment in the blind schools 
of Delhi, 24.3% (N  =  291) of blindness/severe visual 
impairment in six blind schools of Andhra  Pradesh, 
38.4% (N = 305) in a study from South India and 26.4% 
(N = 1318) in a multi-state blind school study in India. (38-42) 
Thus, the available data indicates that corneal scarring 
due to Vitamin A deficiency has been a major cause of 
childhood blindness in our country.

In India, ocular trauma, infectious keratitis, corneal 
ulceration and post-infectious keratitis corneo-iridic 
scars contribute significantly to pediatric ocular 
morbidity. Congenital corneal disorders are also an 
important cause of childhood blindness that usually 
result from hereditary dystrophies, congenital glaucoma, 
Peter’s anomaly and other mesenchymal dysgenesis, 
birth trauma and metabolic disorders.

In adults, the major causes of corneal blindness include 
bacterial, fungal or viral keratitis, hereditary corneal 
dystrophy and eye injuries. The proportion of people 
aged over 60 years is growing faster than any other 
age group as a result of longer life expectancy and 
advancements in healthcare technology. The major 
causes of corneal morbidity in the elderly include 
trachomatous keratopathy, corneal degenerations 
and trauma-induced infectious keratitis. A  study 
involving 102 consecutive cases of microbial keratitis 

Figure 1: Forest plot demonstrating prevalence of corneal blindness 
in India
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in patients 65 years and older demonstrated that the 
principal predisposing factors for corneal ulceration in 
this age group were ocular disease (38.2%), previous 
ocular surgery in the same eye (29.4%), trauma (17.6%) 
and severe systemic disease (16.7%).(43) Thus, the 
risk factors responsible for corneal ulceration in the 
elderly may differ from those prevalent in the general 
population.

Etiological classification
1.	 Infections
	 •	 Infectious keratitis
	 •	 Trachoma
2.	 Nutritional disorders
	 •	 Vitamin A deficiency (xerophthalmia)
3.	 Inherited
	 •	 Corneal dystrophies
4.	 Trauma
	 •	� Corneal abrasion predisposing to microbial 

keratitis
	 •	 Penetrating trauma
	 •	 Chemical injury
5.	 Iatrogenic
	 •	 Pseudophakic bullous keratopathy

Infectious keratitis
Corneal ulceration is a significant cause of corneal 
blindness.(6) With the worldwide decrease in trachoma 
and other traditional causes of blindness, such 
as onchocerciasis and leprosy, the World Health 
Organization has recognized that corneal blindness 
resulting from microbial keratitis is emerging as an 
important cause of visual disability.(44) Corneal ulceration 
has been recognized as a silent epidemic in developing 
countries, especially the South-east Asia Region.(45) 

By extrapolation of Indian estimates of the incidence 
of corneal ulcer, approximately 1.5-2 million people 
develop corneal ulcer annually in our country. Gonzales 
et  al. estimated that the annual incidence of corneal 
ulceration in Madurai District of South India was 1130 
per million population.(46)

The spectrum of microbial keratitis varies with 
geographical location, influenced by the local climate 
and occupational risk factors. Corneal blindness due to 
infectious keratitis has been more commonly reported 
in the rural population, particularly in those belonging 
to the lower socioeconomic strata and those who are 
illiterate with poor knowledge about proper eye care. (23) 

Mycotic keratitis is more common in the tropics and 
sub-tropical regions, and the major precipitating factor is 
trauma, followed by prior application of corticosteroids 
and traditional eye medicine.(47) In a hospital-based 
study on epidemiological profile of fungal keratitis, 
agriculture-related ocular trauma was the principal cause 
(70.3%) of mycotic keratitis.(48) Even though India has a 

heterogeneous population, the agents causing infective 
keratitis have been known to be the same since several 
decades. Fortunately, there has not been much shift in 
the spectrum of bacteria and fungi as etiological agents.(49)

Trauma is often the most significant precipitating factor 
for development of infectious keratitis. In a study from 
South India, corneal injury was identified as a cause of 
infective keratitis in 70.88% (2256 of 3183) patients.(50) As 
reported by Gopinathan et al., patients with agriculture-
based activities were at 1.33-times (95% CI 1.16-1.51) 
greater risk of developing microbial keratitis and patients 
with ocular trauma were 5.33-times (95% CI 6.41-6.44) 
more likely to develop microbial keratitis.(51) Similarly, 
a hospital-based study from West Bengal reported that 
ocular trauma was the most common predisposing factor 
for development of microbial keratitis in 994  (82.9%) 
patients, followed by use of topical corticosteroids in 
231 (19.28%) patients.(52)

The use of traditional eye medicines (e.g., dried plant 
materials crushed into powder and dissolved in an 
aqueous medium; animal/human products such as 
breast milk, saliva, urine, etc.) is an important risk factor 
for corneal ulceration in many developing countries. 
The use of traditional eye medicines is a public health 
problem in many developing countries, including India, 
and an important risk factor for corneal blindness. The 
traditional eye medicines are often contaminated and 
usually lead to delay in proper therapy. They also serve 
as a vehicle or culture media for spread and growth of 
pathogenic organisms. They may also cause corneal 
damage by their toxic effect. In a study from South India, 
patients with Acanthamoeba keratitis had used human 
milk, goat milk, castor oil and leaves extract as popular 
traditional eye medicines in eyes already compromised 
by injury or infection.(53) A study designed to document 
the prevalence of use of traditional eye medicines among 
patients with a predominantly rural background and 
presenting with corneal ulcer to a tertiary care center in 
India revealed that breast milk was the most common 
traditional medicine used.(54) In this study, traditional eye 
medicines were more commonly used by patients with a 
history of trauma; hence, health education and awareness 
about primary eye care following trauma needs to be 
created in our community. Traditional healers need to be 
educated and their cooperation must be sought in order 
to direct patients to appropriate health care facilities 
so that corneal blindness due to use of traditional eye 
medicines may be prevented.

The most common predisposing cause of corneal 
ulceration in the pediatric age group was trauma with 
organic matter (69%) as demonstrated by a retrospective 
analysis of hospital records in a tertiary eye care center 
of South India.(55) In another study, involving 113 eyes 
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of 107 children with microbial keratitis in Hyderabad, 
India, the principal predisposing factors were trauma 
(21.2%), ocular disease (17.7%), systemic disease (15.9%) 
and prior penetrating keratoplasty in the same eye 
(8.8%). Vitamin A deficiency was an important factor 
within the category of severe systemic disease.(56) In 
cases of atraumatic microbial keratitis involving pre-
school children, severe protein-energy malnutrition 
and incomplete immunization were reported to be 
significantly associated with the occurrence of bilateral 
keratitis.(57)

In the context of a developing country with a 
predominantly rural population, antibiotic and antifungal 
treatment available for microbial keratitis is relatively 
costly and the visual outcome post keratitis is almost 
invariably poor. Srinivasan et al. have now demonstrated 
that prevention of infective keratitis is feasible and 
cost-effective within the existing healthcare system.(58) 
According to them, village-level workers can effectively 
implement and sustain a corneal ulcer prevention 
programme at the village level by simple public health 
strategies. A guideline for managing infective keratitis at 
all levels was developed by an expert group for the South 
East Asian Region at the initiation of the World Health 
Organization meet at New Delhi in 2004.(59) Moreover, 
corneal transplantation in the scarred, vascularized tissue 
following a severe corneal infection is rarely successful. 
Hence, preventive control measures will prove to be more 
successful and cost-effective in decreasing the prevalence 
of blindness due to these diseases.

Trachoma
Trachoma is the leading cause of infectious blindness in 
the world.(44) It is currently estimated that, globally, there 
are about 1.3 million people blind from the disease and 
a further 8.2 million have trichiasis.(60) The most recent 
estimate by the World Health Organization estimated 
that the global burden of trachoma amounts to nearly 
1.3 million disability-adjusted life years.(60) Estimated 
assessments of active trachoma and trachomatous 
trichiasis in India were updated in 2007, and the data 
revealed an average prevalence of active trachoma as 
6% in children under 10 years of age, resulting in 4.5 
million cases with trachoma, when applied to the five 
endemic states of Gujarat, Rajasthan, Uttar Pradesh 
(inclusive of Uttarakhand), Haryana and Punjab.(61) A 
study conducted in previously hyperendemic areas of 
Western Uttar Pradesh revealed declining trends in the 
magnitude of trachoma (33.7% in 1978 to 8.5% in 1998). (62) 
In rural Haryana, previously hyperendemic regions 
were surveyed and it was concluded that trachoma had 
ceased to be a public health problem in these areas of the 
country.(63) Because India is one of the most populous 
countries in the world, and trachoma prevalence in this 
region could make a profound difference to the global 

burden of trachoma, a coordinated effort to conduct 
population-based surveys with a national sampling 
frame is needed.

Trachoma-related blindness is preventable by 
implementing an integrated plan of action to eliminate 
trachomatous blindness through the SAFE strategy.(64) 
This approach includes Surgery for trichiasis, Antibiotic 
treatment of clinically active chlamydial infection, 
promotion of Facial cleanliness and improvement of 
Environmental conditions in the endemic region. Once 
trachomatous keratopathy has occurred, keratoplasty 
is the only choice of restoring vision in these patients. 
The outcome of penetrating keratoplasty in trachoma 
patients is often disappointing due to extensive corneal 
vascularization and consequent graft rejection, ocular 
surface problems and the invariable presence of 
entropion and trichiasis in these cases. It is essential, 
therefore, to prevent corneal blindness from occurring 
by instituting trachoma prevention programmes in 
trachoma-prone regions of the country.

Vitamin A deficiency (xerophthalmia)
Vitamin A deficiency is the single most frequent cause 
of blindness among pre-school children in developing 
countries.(65) In a recent study involving 3571 children 
under 5  years of age from rural and periurban areas 
of Aligarh, the overall prevalence of xerophthalmia 
was of serious public health importance at 9.1%, which 
was significantly associated with malnutrition and 
comorbidities in these children.(66) More emphasis 
needs to be laid on prevention and massive dose 
supplementation, fortification of common foodstuffs 
with Vitamin A, immunization, control of precipitating 
infections and dietary improvement to combat this public 
health problem effectively.(67)

Population-based assessment of childhood blindness 
in the state of Andhra  Pradesh revealed corneal 
disease to be responsible for 17% of childhood 
blindness, half (8.3%) of which could be attributed to 
Vitamin A deficiency disorders.(32) A study involving 
1318 blind children of various blind schools across 
nine states in the country reported varied causes of 
childhood blindness in different states on priority 
basis, e.g., Vitamin A deficiency contributed to 26.7% in 
Madhya Pradesh, whereas it was responsible for only 
7.5% of childhood blindness in the state of Kerala.(34) The 
study demonstrated that, overall, Vitamin A deficiency 
was the single most important cause (19%) of childhood 
blindness and severe visual impairment in India. There 
were also marked regional variations in the magnitude 
of Vitamin A deficiency disorders between the states 
and within the state, with an urban-rural gradient 
varying from 8% to 30%.(34)



Gupta, et al.: Burden of corneal blindness in India

Indian Journal of Community Medicine/Vol 38/Issue 4/Oct 2013	 204

Corneal dystrophy
Corneal dystrophies are a heterogenous group of inherited 
corneal diseases that are more commonly reported as 
cause of corneal blindness in the developed world. 
A  hospital-based study in South India reported that 
corneal dystrophy was responsible for 8.1% (144 patients) 
of all keratoplasty performed. The main types of corneal 
dystrophy encountered in this population were macular 
corneal dystrophy, congenital hereditary endothelial 
dystrophy, Fuchs dystrophy and lattice dystrophy.(68)

Trauma
Trauma is often the most significant cause of unilateral 
loss of vision in developing countries,(6) and up to 5% of 
all bilateral blindness has been attributed to direct ocular 
trauma.(69) Corneal and corneoscleral perforation and 
subsequent scarring due to ocular trauma may result in 
a variable amount of blindness.

Chemical injuries with acids and alkali contribute 
significantly to corneal blindness in the younger age 
group. In a study from North India, 43 of 102 patients 
suffered bilateral injuries and nearly 45% of the eyes had 
severe-grade burns. Occupational exposure contributed 
to a majority of the injuries in this study.(70)

Penetrating injuries remain an important cause of 
acquired corneal scarring in the pediatric age group. In 
a study involving 204 children below 14 years of age, 
the most common cause of injury was bow and arrow 
(15.2%), followed by household appliances (14.3%).(71) 
Most ocular injuries in children are preventable and 
occur from unsupervised activities, which can lead to 
significant visual loss.

Epidemiological community-based studies on ocular 
trauma have been conducted in various distinct 
populations of the country. In the urban slums of Delhi, 
the prevalence of ocular trauma in 6704 participants 
was 2.4%. Blunt trauma was the most common mode of 
injury (41.7%), and contributed to blindness in 11.4% of 
the eyes.(72) In the rural population of Andhra Pradesh, 
824 of 7771  (10.6%) subjects reported having sustained 
ocular trauma. The most common mode of injury (45.3%) 
in this population was trauma with vegetative matter.(73) 

Likewise, nearly 5% people above 40 years of age were 
affected with ocular trauma in a rural population of Tamil 
Nadu. Blunt trauma in an agricultural setting was the 
most frequent cause of trauma in this population.(74)  In the 
urban population of South India, the prevalence of ocular 
trauma was 3.97%, with majority of trauma resulting 
in blindness occurring during childhood and young 
adulthood.(75) Eye care programs and strategies targeting 
high-risk ocular trauma groups need to be developed in 
our country in order to reduce blindness due to trauma.

Pseudophakic/Aphakic bullous keratopathy
The etiology of pseudophakic bullous keratopathy is 
varied and depends largely on the surgical technique used 
for cataract extraction. The incidence of pseudophakic 
bullous keratopathy is on the increase as we strive to 
eliminate avoidable blindness due to cataract. With the 
increasing cataract surgical rate in India and because 
more intraocular lenses being implanted, a large 
number of eyes are at risk of going blind due to corneal 
decompensation. In a study involving 2022 penetrating 
keratoplasties performed in a tertiary eye care center in 
North India, bullous keratopathy accounted for 13.5% of 
all operated cases.(76) In cataract-related corneal edema, 
aphakic bullous keratopathy (7.27%) was almost as 
frequent as pseudophakic bullous keratopathy (6.18%). 
Visual rehabilitation after keratoplasty is compromised 
in these cases due to a high incidence of graft failure 
contributed by increased intraocular pressure.(77)

Conclusion
In aiming to eliminate corneal blindness, a multi-pronged 
strategy needs to be developed. In a country with limited 
resources and a vast population, optimization of available 
facilities and prioritization of healthcare commitments 
need to be proportioned rationally. Control of preventable 
causes requires extensive public support and community 
participation. It falls in the realm of public health. 
Curable or treatable blindness requires a spectrum of 
care, including medication, optical rehabilitation and 
corneal transplantation. Overall, continued assessment 
of the burden of corneal blindness with periodic review 
of trends is required to effectively plan preventive, 
promotive and rehabilitative blindness control strategies.
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