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Purpose:	 To	 determine	 the	 etiological	 spectrum	 of	 irreversible	 blindness	 in	 Kashmir	 Valley	 in	 India.	
Methods:	 Patients	 presenting	 to	 a	 tertiary	 care	 hospital	 in	 Kashmir,	 India,	 with	 unilateral	 or	 bilateral	
blindness	 from	April	 2019	 to	 March	 2020	 were	 included	 in	 this	 cross-sectional	 study.	 Blindness	 was	
defined	using	the	World	Health	Organization	(WHO)	criteria.	All	subjects	had	a	complete	ophthalmologic	
examination	and	information	was	gathered	regarding	their	demographic	profile,	nature	of	ocular	disorder	
whether	primary	or	secondary	and	laterality,	if	the	ocular	involvement	was	unilateral.	Results:	248	patients	
were	enrolled	in	the	study.	The	mean	age	of	the	patients	was	57.17	years.	The	male:	female	ratio	was	2.17:1.	
The	 commonest	 cause	 of	 unilateral	 or	 bilateral	 blindness	 was	 glaucoma	 (22.58%)	 followed	 by	 diabetic	
retinopathy	 (DR)	 (17.74%).	Unilateral	blindness	was	 seen	 in	 78.62%	of	 the	patients.	Unilateral	blindness	
occurred	mainly	due	to	glaucoma	(16.41%),	DR	(14.87%),	age-related	macular	degeneration	(13.33%),	and	
trauma	 (pellet	 injury:	 10.76%,	 non-pellet	 injury:	 10.25%).	 The	 major	 causes	 of	 bilateral	 blindness	 were	
glaucoma	(45.28%),	DR	(28.30%),	and	hereditary/congenital	retinal	diseases	(16.98%).	Socioeconomic	status	
and	educational	status	were	significantly	associated	(P	<	0.05	each)	while	age,	gender,	place	of	residence,	
and	 occupation	 were	 not	 significantly	 associated	 (P	 >	 0.05	 each)	 with	 the	 number	 of	 eyes	 affected	 by	
blindness.	Conclusion: Glaucoma	and	DR	are	 the	 foremost	 causes	 of	 irreversible	 blindness	 in	Kashmir.	
Public	health	plans	aimed	at	encouraging	good	health	education	of	patients	should	be	developed	in	this	
region.	Moreover,	patients	should	be	screened	effectively	for	glaucoma	and	diabetes	at	the	level	of	primary	
health	care	facilities.
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Globally,	 at	 least	 2.2	 billion	 people	 have	 some	 form	 of	
visual	 impairment.	Uncorrected	 refractive	 errors,	 cataracts,	
age-related	macular	degeneration	(ARMD),	glaucoma,	diabetic	
retinopathy	(DR),	corneal	opacity,	and	trachoma	are	the	leading	
causes	of	vision	impairment	and	blindness.[1,2]	Thirty-six	million	
people	out	of	these	are	considered	blind	with	regard	to	distance	
vision.[3]	Glaucoma,	DR,	 and	ARMD	are	 the	 leading	 causes	
of	 irreversible	blindness	worldwide.[4-13] Additionally, there 
is	variation	in	the	causes	of	visual	loss	between	countries.[14]

Blindness	in	India	is	an	important	public	health	issue[15-17] as 
well	as	a	social	and	economic	problem.	In	India,	the	major	causes	
of	visual	loss	are	cataract,	refractive	errors,	glaucoma,	corneal	
opacities,	DR,	ARMD,	trachoma,	and	childhood	blindness.[18]

The	 allocation	 of	 resources	 for	 proper	 delivery	 of	
health	 care	 resources	needs	urgent	 attention	 in	developing	
countries.[14]	Regional	data	concerning	the	causes	of	blindness	
would	be	helpful	 in	 allocating	 the	 resources	 appropriately	
and	planning	public	health	care	aptly.	Furthermore,	regional	
studies	on	 irreversible	blindness	 in	 subjects	of	 all	 ages	will	
help	in	assessing	the	impact	of	ocular	and	systemic	disease	on	
blindness	besides	yielding	a	reasonably	correct	estimation	of	
the	magnitude	of	blindness	in	a	particular	region.

In	the	present	study,	we	evaluated	the	etiological	spectrum	
of	 irreversible	unilateral	 and	bilateral	blindness	 in	Kashmir	
Valley	in	North	India.

Methods
This	cross-sectional	study	was	performed	from	April	2019	to	
March	2020	at	a	tertiary	care	hospital	in	Srinagar,	Jammu	and	
Kashmir,	India,	to	ascertain	the	causes	of	irreversible	unilateral	
and	bilateral	blindness	in	Kashmir	Valley.	Ethical	clearance	for	
this	study	was	taken	from	the	institutional	ethical	clearance	
committee.	Patients	were	enrolled	in	the	study	after	obtaining	
written	informed	consent.

Blindness	was	 defined	 according	 to	 the	World	Health	
Organization	(WHO)	criteria	as	“visual	acuity	of	less	than	3/60,	
or	a	corresponding	visual	field	loss	to	less	than	10°,	in	the	better	
eye	with	the	best	possible	correction.”[19]

Patients	of	any	age,	having	unilateral	or	bilateral	blindness	
were	 included	 in	 the	 study.	Patients	with	 treatable	 causes	
of	 blindness	 like	 corneal	 opacity,	 keratoconus,	 refractive	
error,	 cataract,	 recent	vitreous	hemorrhage,	 recent	diabetic	
maculopathy,	and	operable	retinal	disease	were	excluded.
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Patients	who	underwent	screening	were	either	referred,	new,	
or	follow-up	cases	or	presented	in	the	emergency	department.	Of	
the	49,953	patients	examined	for	vision	disturbance,	1,135	patients	
were	 found	to	be	having	blindness	 in	one	or	both	eyes.	Eight	
hundred	eighty-two	patients	had	reversible	blindness	and	were	
excluded	while	only	253	patients	had	 irreversible	blindness	
and	were	eligible	for	inclusion	in	the	study.	Five	patients	with	
irreversible	blindness	did	not	give	their	consent	for	inclusion	in	the	
study	and	the	remaining	248	patients	were	enrolled	in	the	study.

Data	 were	 obtained	 regarding	 the	 demographic	
characteristics	 of	 patients	 and	 nature	 of	 ocular	 disease	
either	primary	or	secondary	to	systemic	disorders.	Only	the	
disease	with	the	greatest	effect	on	vision	was	documented	in	
patients	having	more	 than	one	ocular	disease.	 If	vision	 loss	
was	primarily	due	to	the	co-existing	systemic	disease,	it	was	
recorded.	Laterality	was	recorded	in	case	of	unilateral	ocular	
involvement.

All	patients	underwent	full	clinical	ophthalmologic	evaluations	
at	 the	ophthalmology	outpatient	clinic.	These	ophthalmologic	
evaluations	 included	testing	 for	visual	acuity,	 refractive	error,	
and 	 intraocular	pressure	 (IOP)	with	Goldmann	applanation	
tonometry,	as	well	as	slit	lamp	and	fundus	examinations.	B-scan	
ultrasonography	was	performed	to	rule	out	retinal	detachment	
(RD)	or	vitreous	hemorrhage	in	patients	with	advanced	cataract.	
Standard automated perimetry was performed with the 
Humphrey	field	analyzer	 for	patients	with	glaucoma.	Fundus	
photos	were	taken	and	evaluated	wherever	possible.

Retinopathy	of	prematurity	 (ROP)-related	blindness	was	
included	in	the	hereditary/congenital	causes	as	data	suggest	
that	genetic	risk	factors	contribute	to	the	development	of	ROP.[20] 
Pellet	trauma-related	blindness	and	non-pellet	trauma-related	
blindness	were	considered	separate	entities.	Primary	open-angle	
glaucoma	(POAG)	was	defined	as	the	presence	of	typical	optic	
nerve	head	changes	and	glaucomatous	field	damage	 in	 the	
presence	of	an	open,	normal-appearing	angle	on	gonioscopy	
and	IOP	more	than	21	mmHg	without	any	apparent	ocular	or	
systemic	cause	that	could	cause	the	raised	IOP.[21]

Statistical	 analysis of the data was done using the SPSS 
software	version	20.	Continuous	variables	were	expressed	as	
mean	and	standard	deviation.	Chi-square	test	and	Fisher’s	exact	
test	were	used	for	testing	the	significance	of	differences	between	
proportions	and	association	between	various	variables.	A	‘P’	
value	of	less	than	0.05	was	taken	as	statistically	significant.

Results
Epidemiological	characteristics	of	the	patients	with	blindness	
are shown in Table	1. The mean age of the study sample was 
57.17	±	19.36	years	(age	range	1–87	years).	The	male-to-female	
ratio	was	 2.17:1.	 Both	 bilateral	 blindness	 and	 unilateral	
blindness	were	equally	common	in	all	age	groups.	Both	were	
more	common	among	rural	patients	than	urban	patients	but	
no	significant	difference	was	seen	between	the	prevalence	of	
unilateral	blindness	and	bilateral	blindness	in	rural	as	well	as	
urban	patients.	No	significant	differences	were	present	regarding	
age,	gender,	and	occupation	between	patients	with	unilateral	
blindness	and	those	with	bilateral	blindness.	Blindness	was	seen	
exclusively	 in	patients	 from	 low	and	middle	 socioeconomic	
status.	Bilateral	blindness	was	more	common	in	patients	from	
low	socioeconomic	status	while	unilateral	blindness	was	more	

common	in	patients	having	middle	socioeconomic	status.	In	the	
entire study group, the male: female ratio for patients having 
blindness	due	to	diabetes	mellitus	was	1:1.42.

Glaucoma	was	 the	 commonest	 cause	of	blindness	 in	one	
or	both	 eyes	per	person	 (56	 cases,	 22.58%).	POAG	was	 the	
commonest	 type	of	glaucoma	 (47	cases,	18.95%)	 followed	by	
secondary	glaucoma	(6	cases,	2.41%),	and	primary	angle-closure	
glaucoma	(PACG)	(3	cases,	1.20%).	DR	was	the	second	commonest	
cause	 of	 blindness	 and	was	 seen	 in	 44	 (17.74%)	 patients.	
Various	DR	 changes	 like	proliferative	diabetic	 retinopathy	
(PDR)	 leading	 to	 tractional	 retinal	detachment	 involving	 the	
macula,	 rubeosis,	 intractable	macular	 edema,	 and	 ischemic	
maculopathy	were	responsible	for	blindness	due	to	DR	in	our	
study. ARMD and pellet trauma jointly ranked third among the 
causes	of	blindness	and	were	seen	in	26	(10.48%)	patients	each.	
Pellet	 trauma	caused	unilateral	blindness	 in	21	patients	 (new	
cases:	11	 [52.38%],	 follow-up	cases:	10	 [47.61%])	and	bilateral	
blindness	 in	5	patients	 (new	cases:	 4	 [80%],	 follow-up	case:	
1	[20%]).	Non-pellet	trauma	ranked	fourth	as	a	cause	of	blindness	
and	occurred	 in	20	 (8.06%)	patients.	There	were	42	 (16.93%)	
patients	with	blindness	due	 to	 retinal	disease	due	 to	various	
causes,	excluding	DR.	POAG,	DR,	and	congenital	retinal	causes	
accounted	 for	a	 significantly	higher	number	of	patients	with	
bilateral	blindness	than	those	with	unilateral	blindness.	ARMD,	
non-pellet	 trauma,	RD,	and	retinal	vascular	occlusion	 (RVO)	
accounted	 for	a	 significantly	higher	number	of	patients	with	
unilateral	blindness	than	those	with	bilateral	blindness	[Table	2].

Laterality	 of	 the	main	 causes	 of	 unilateral	 blindness	
is shown in Table	 3.	Unilateral	 blindness	was	 present	 in	
195	 (78.62%)	 patients.	 Right	 eye	 involvement	was	 seen	
in	 109	 (55.89%)	 patients	 and	 left	 eye	 involvement	 in	
86	 (44.10%)	 patients.	Unilateral	 blindness	 occurred	most	
commonly	due	to	glaucoma	(32	cases;	16.41%),	DR	(29	cases;	
14.87%),	 and	ARMD	 (26	 cases;	 13.33%).	 Blindness	 in	 the	
right	eye	(total	recorded	109)	was	most	commonly	due	to	
DR	(22	cases;	20.18%),	followed	by	RVO	(12	cases;	11.00%),	
non-pellet	trauma	(11	cases;	10.09%),	pellet	trauma	(10	cases;	
9.17%),	ARMD	 (10	 cases;	 9.17%),	 and	 POAG	 (8	 cases;	
7.33%).	 Blindness	 in	 the	 left	 eye	 (total	 recorded	 86)	
occurred	most	frequently	due	to	POAG	(18	cases;	20.93%),	
ARMD	(16	cases;	18.60%),	pellet	trauma	(11	cases;	12.79%),	
non-pellet	 trauma	(9	cases;	10.46%),	RD	(9	cases;	10.46%),	
and	DR	(7	cases;	8.13%).

Socioeconomic	 status	 and	 educational	 status	 were	
significantly	associated	while	age,	gender,	place	of	residence,	
and	occupation	were	not	 significantly	 associated	with	 the	
number	of	eyes	affected	by	blindness	[Table	4].

Discussion
Many	studies	in	India	have	focused	on	blindness,	but	none	in	
Kashmir.[15-17]	Our	study	is	the	first	study	on	etiological	spectrum	
of	irreversible	blindness	in	Kashmir	and	helped	in	comparing	data	
on	blindness	from	the	Kashmir	Valley,	other	parts	of	India,	and	
the	rest	of	the	world	and	looking	for	differences	in	causes	if	any.

Age	is	a	well-recognized	risk	factor	for	blindness	as	evidenced	
by	previous	studies.[15-17,22-25]	 In	our	 study	also,	49.19%	of	 the	
subjects	were	aged	above	60	years.	The	mean	age	of	patients	
with	irreversible	blindness	was	57.17	years.	This	is	in	accordance	
with	the	mean	age	of	58	±	2.28	years	observed	in	patients	with	
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irreversible	blindness	in	a	study	performed	in	Saudi	Arabia.[14] 
However,	in	a	study	from	South	India,	examining	3,850	subjects	
for	causes	of	low	vision	and	blindness,	the	mean	age	of	the	blind	
persons	was	slightly	higher	(68.6	±	13.1	years).[26] Blindness was 
predominantly	seen	 in	males	 (male:	 female	ratio	2.17:1).	Our	
findings	are	in	conformity	with	the	findings	of	another	study	
showing	the	male	to	female	ratio	as	3:2.[14] However, some studies 
have	shown	a	higher	prevalence	of	blindness	in	females	while	
others	have	shown	no	difference	in	gender.[17,22]	More	attention	
toward the health of males as they are generally the earning 
members	in	the	family	may	be	a	reason	for	their	seeking	health	
care	which	may	explain	the	dominance	of	males	among	patients	
with	blindness	in	our	study.	Pellet	trauma	seen	almost	exclusively	
in	young	males	was	also	a	factor	for	male	dominance	in	our	study.

A	majority	(81.85%)	of	our	subjects	belonged	to	rural	areas.	
Previous studies have shown similar results with regard to 
residence.[16,17]	 Both	bilateral	 and	unilateral	 blindness	were	

more	frequent	among	rural	patients	than	urban	patients.	This	
difference	in	urban	and	rural	populations	suggests	that	rural	
dwellers	need	better	 access	 to	 eye	 care.	As	 life	 expectancy	
has	increased	now	due	to	better	medical	facilities,	the	elderly	
population	is	on	the	rise.	Detecting	the	disease	process	at	an	early	
stage	is	crucial	for	ensuring	a	decrease	in	visual	disorders	and	
enabling	patients	to	retain	functional	eyesight	during	their	entire	
lifetime.	Consequently,	regular	eye	check-ups	of	people	residing	
in	rural	areas	may	be	fruitful	in	this	regard	as	lack	of	good	health	
care	facilities	in	the	rural	area	may	lead	to	progression	and	delay	
in	diagnosis	of	conditions	resulting	in	blindness.

The	etiology	of	blindness	varies	across	the	world.	In	2015,	
cataract	was	the	most	common	cause	for	blindness,	 followed	
by	ARMD,	glaucoma,	uncorrected	 refractive	error,	DR,	and	
cornea-related	disorders	in	high-income	countries	and	in	Eastern	
and	Central	Europe.[27]	Sight	loss	and	blindness	from	ARMD,	
cataract,	DR,	glaucoma,	and	under-corrected	refractive	error	are	

Table 1: Epidemiological characteristics of the patients with irreversible blindness

No. of total cases with 
unilateral or bilateral 
blindness (%) (n=248)

No. of cases with 
unilateral blindness 

(%) (n=195)

No. of cases with bilateral 
blindness due to single 

cause (%) (n=53)

P unilateral 
blindness vs. 

bilateral blindness

Age group

≤20 years 16 (6.45) 11 (5.64) 5 (9.43) 0.345

21-40 years 32 (12.90) 23 (11.79) 9 (16.98) 0.442

41-60 years 78 (31.45) 66 (33.84) 12 (22.64) 0.135

>60 years 122 (49.19) 95 (48.71) 27 (50.94) 0.887

Gender

Male 170 (68.54) 132 (67.69) 38 (71.69) 0.698

Female 78 (31.45) 63 (32.30) 15 (28.30) 0.698

Residencea

Urban 45 (18.14 ) 39 (20.00) 6 (11.32) 0.210

Rural 203 (81.85) 156 (80.00) 47 (88.67) 0.210

Socioeconomic statusb

Low 152 (61.29) 110 (56.41) 42 (79.24) 0.004

Middle 96 (38.70) 85 (43.58) 11 (20.75) 0.004

High 0 (0.00) 0 (0.00) 0 (0.00) 1

Educational statusc

Literate 84 (33.87) 66 (33.84) 18 (33.96) 0.887

Matriculate 66 (26.61) 48 (24.61) 18 (33.96) 0.233

Graduate 18 (7.25) 18 (9.23) 0 (0.00) 0.030

Postgraduate 0 (0.00) 0 (0.00) 0 (0.00) 1

Illiterate 164 (66.12) 129 (66.15) 35 (66.03) 0.887

Occupation

Laborer/Farmer 18 (7.25) 12 (6.15) 6 (11.32) 0.231

Skilled work/Office 75 (30.24) 57 (29.23) 18 (33.96) 0.617

Housework 72 (29.03) 60 (30.76) 12 (22.64) 0.324

Student 12 (4.83) 9 (4.61) 3 (5.66) 0.999
Unemployed 71 (28.62) 57 (29.23) 14 (26.41) 0.823

aResidence was defined as urban for all places with a municipality, corporation, cantonment board or notified town area committee, and all other 
places meeting the criteria of a minimum population of 5,000, at least 75% of the male main workers engaged in non-agricultural pursuits and 
a density of population of at least 400 per sq km. All areas not categorized as urban were considered as rural areas; bSocioeconomic status: 
High (annual income >Rs. 8,50,000), middle (annual income Rs. 50,000-8,50,000) and low (annual income <Rs. 50,000; 1 US dollar equals 72.43 Indian 
rupees); cLiterate: A person was deemed as literate if he/she could read and write with understanding in any language. A literate person was further 
subclassified as per the level of education as matriculate (who had passed the 10th standard examination), graduate (who had earned a bachelor’s degree) and 
postgraduate (who had earned a master’s degree). A person who could read but could not write was not considered literate[19]
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estimated	to	affect	1.93	(1.58	to	2.31)	million	people	in	the	UK.[28] 
ARMD	 is	a	 complex	multifactorial	disease	and	 the	primary	
cause	of	 legal	and	 irreversible	blindness	among	 individuals	
aged	≥	65	years	in	developed	countries.[9]	Glaucoma	ranks	second	
among	the	foremost	causes	of	blindness	worldwide	accounting	
for	up	to	8%	of	total	blindness[18]	but	is	the	most	frequent	cause	
of	 irreversible	blindness.[8]	 In	developing	 countries,	 cataract	
seems	to	be	the	most	important	cause	of	blindness.[15-17,22-26,29] In 
India,	glaucoma	ranks	third	among	the	major	causes	of	blindness	
after	cataract	and	refractive	errors[17]	but	it	is	the	leading	cause	
of	 irreversible	blindness,	 affecting	at	 least	 12	million	people	
and	causing	blindness	in	nearly	1.2	million	people.	Glaucoma	
remains	undetected	 in	more	 than	 90%	of	 the	 cases	 in	 the	
community.[18]	Our	findings	support	this	as	glaucoma	accounted	
for	a	significant	number	of	cases	with	irreversible	blindness.	In	
our	 series,	POAG,	DR,	ARMD,	and	pellet	 trauma	accounted	
for	the	maximum	cases.	Pellet	trauma	was	a	peculiar	cause	of	
irreversible	blindness	and	was	not	clubbed	with	trauma	due	to	
other	causes	to	avoid	false	projection	of	the	causes	of	irreversible	

blindness	 in	 the	 region	as	pellet	 trauma	cases	have	virtually	
disappeared	now	in	Kashmir	Valley.	Non-pellet	 trauma,	RD,	
RVO,	hereditary/congenital	 retinal	 conditions,	uveitides,	and	
auto-evisceration	after	corneal	ulcers	were	also	responsible	for	
a	sizable	number	of	cases	with	blindness.

POAG,	DR,	hereditary/congenital	 retinal	 conditions,	 and	
pellet	 trauma	were	 the	major	 causes	 for	bilateral	blindness.	
POAG	emerged	as	the	commonest	cause	of	bilateral	blindness	
in	 our	 study.	This	was	 in	 accordance	with	 the	 findings	 of	
POAG	being	the	commonest	cause	of	irreversible	blindness	in	
the	western	countries[10]	but	contrary	to	the	findings	of	PACG	
as	the	commonest	cause	of	irreversible	blindness	in	the	Asian	
population.[5]	This	finding	is	similar	to	the	estimates	of	this	disease	
in other parts of India.[30]	Being	a	painless	condition,	patients	
are	unaware	of	the	disease	which	may	lead	to	progressive	optic	
atrophy	and	ultimate	blindness.	As	 such	 the	 importance	of	
periodic	comprehensive	eye	check-ups	needs	to	be	emphasized	
at	all	levels	so	that	preventive	action	can	be	taken	in	time.

Table 2: Causes of irreversible unilateral or bilateral blindness

Cause of blindness No. of total cases with 
unilateral or bilateral 
blindness (%) (n=248)

No. of cases with 
unilateral blindness 

(%) (n=195)

No. of cases with 
bilateral blindness due to 

single cause (%) n=53)

P Unilateral 
blindness vs. 

bilateral blindness

POAG 47 (18.95) 26 (13.33) 21 (39.62) <0.0001

Diabetic retinopathy 44 (17.74) 29 (14.87) 15 (28.30) 0.038

ARMD 26 (10.48) 26 (13.33) 0 (0.00) 0.003

Pellet trauma 26 (10.48) 21 (10.76) 5 (9.43) 1

Non-pellet trauma 20 (8.06) 20 (10.25) 0 (0.00) 0.018

Retinal detachment 15 (6.04) 15 (7.69) 0 (0.00) 0.045

RVO 15 (6.04) 15 (7.69) 0 (0.00) 0.045

Hereditary/Congenital retinal 
causes like RP, ROP, colobomas

12 (4.83) 3 (1.53) 9 (16.98) <0.0001

Uveitides 10 (4.03) 10 (5.12) 0 (0.00) 0.125

Auto-evisceration after perforated 
corneal ulcer

9 (3.62) 9 (4.61) 0 (0.00) 0.211

Myopic macular degeneration 6 (2.41) 6 (3.07) 0 (0.00) 0.346

Endophthalmitis 6 (2.41) 6 (3.07) 0 (0.00) 0.346

Secondary glaucoma 6 (2.41) 3 (1.53) 3 (5.66) 0.113

PACG 3 (1.20) 3 (1.53) 0 (0.00) 0.600
Deep amblyopia 3 (1.20) 3 (1.53) 0 (0.00) 0.600

POAG, primary open-angle glaucoma; ARMD, age-related macular degeneration; RVO, retinal vascular occlusion; RP, retinitis pigmentosa; ROP, retinopathy of 
prematurity; PACG, primary angle-closure glaucoma

Table 3: Laterality of major causes of unilateral blindness*

Pathology Right eye
No. of patients (%) (n=109) 

Pathology Left eye
No. of patients (%) (n=86)

Diabetic retinopathy 22 (20.18) POAG 18 (20.93)

RVO 12 (11.00) ARMD 16 (18.60)

Non-pellet trauma 11 (10.09) Pellet trauma 11 (12.79)

Pellet trauma 10 (9.17) Non-pellet trauma 9 (10.46)

ARMD 10 (9.17) RD 9 (10.46)

RD 6 (5.50) Diabetic retinopathy 7 (8.13)

POAG 8 (7.33) Uveitides 6 (6.97)
Uveitides 4 (3.66) RVO 3 (3.48)

*The table shows only the major causes of unilateral blindness. RVO, retinal vascular occlusion; ARMD, age-related macular degeneration; RD, retinal detachment; 
POAG, primary open-angle glaucoma; ROP, retinopathy of prematurity
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Cases	with	 unilateral	 blindness	were	 3.6	 times	more	
common	 than	 cases	with	 bilateral	 blindness	 in	 our	 study.	
Glaucoma,	DR,	ARMD,	pellet	trauma,	and	non-pellet	trauma	
were	 the	major	 causes	 of	unilateral	 blindness	 in	Kashmir.	
Though	 overall,	 glaucoma	was	 the	 commonest	 cause	 of	
unilateral	blindness	in	our	patients,	DR	was	more	common	
than	POAG,	the	main	type	of	glaucoma,	which	is	in	agreement	
with	the	findings	of	a	study	in	Saudi	Arabia	that	DR	was	the	
commonest	cause	(27%)	of	irreversible	unilateral	blindness.[14] 
The	presence	 of	 uncontrolled	diabetes	mellitus	 (DM)	 in	 a	
majority	 of	patients	 having	blindness	due	 to	DR	warrants	
the	need	for	meticulous	control	of	the	blood	sugar	in	diabetic	
patients	and	regular	eye	check-ups	with	the	management	of	
DR	if	present.	This	may	require	close	liaison	with	the	treating	
physician	who	can	explain	to	the	patients	that	proper	glycemic	
control	will	prevent	the	development	of	complications	like	DR	
and	ensure	a	normal	life	expectancy	which	can	motivate	the	
patients	 to	 comply	with	 the	management.	Moreover,	 the	
primary	physician	 can	 refer	 every	patient	with	diabetes	 to	
the	 ophthalmologist	 for	 screening	 for	 the	presence	 of	DR	
right	at	the	time	of	detection	of	diabetes	itself	and	periodically	
thereafter.	 This	will	 help	 in	 detecting	 the	DR	 at	 an	 early	
stage	 thus	 ensuring	 a	 corrective	 action	 and	preventing	 its	
progression	to	an	advanced	state	where	the	patient	can	develop	
serious	impairment	of	vision	or	blindness.

Retinal degenerations and dystrophies are extremely 
heterogeneous	disorders	that	are	associated	with	irreversible	
visual	loss	and	blindness	early	in	life.[31,32]	Prevalence	of	bilateral	
irreversible	 blindness	 caused	due	 to	hereditary/congenital	

causes	was	significantly	higher	than	that	of	unilateral	blindness	
in	 our	 study	 (16.98%	 vs.	 1.53%).	 Blindness	 due	 to	 these	
conditions	was	seen	early	in	life	in	our	study.

The	 ocular	 inflammatory	 disorders	 falling	 under	 the 
uveitides	are	an	important	cause	of	blindness	worldwide	and	
are	responsible	for	5–10%	of	visual	impairment	globally.[33] In 
our	study,	uveitides	accounted	for	5.12%	of	cases	of	irreversible	
unilateral	blindness	which	is	in	conformity	with	the	global	data.

We	 also	 observed	 unilateral	 blindness	 due	 to	myopic	
macular	degeneration	(MMD)	in	3.07%	of	the	patients	which	
was	much	less	in	comparison	to	a	high	prevalence	of	MMD	in	
East	Asia	where	it	has	become	the	leading	cause	of	blindness	
(bilateral:	17.2%;	unilateral:	5.9%)	in	the	region.[34]

A	nationwide	survey	in	India	in	15	populous	states	showed	
that	age,	gender,	place	of	residence,	literacy,	and	working	status	
had	a	 significant	 association	with	blindness.[17] Likewise, in 
our	study	in	Kashmir,	patients	of	more	than	60	years	of	age,	
male	patients,	patients	from	low	socioeconomic	status,	patients	
from rural areas. and illiterate patients formed a major part of 
the	study	group	which	implies	that	these	factors	may	have	a	
relationship	with	blindness.	Moreover,	socioeconomic	status	
and	educational	status	were	significantly	associated	with	the	
number	of	eyes	affected	by	blindness	implying	that	impairment	
of	vision	may	go	unchecked	and	lead	to	blindness	in	an	illiterate	
person due to poor health awareness.

In	view	of	a	need	for	an	effective	strategy	to	tackle	the	problem	of	
blindness	in	this	region,	the	Government	is	actively	promoting	the	
National	Programme	for	Control	of	Blindness	(NPCB).	Earlier,	this	

Table 4: Factors associated with the number of eyes affected by irreversible blindness

Characteristics No. of cases with unilateral blindness (%) (n=195) No. of cases with bilateral blindness (%) (n=53) P

Age 

≤40 years 34 (17.43) 14 (26.41)
0.17941-60 years 66 (33.84) 12 (22.64)

>60 years 95 (48.71) 27 (50.94)

Gender

Male: 170 132 (67.69) 38 (71.69)
0.698Female: 78 63 (32.30) 15 (28.30)

Place of Residence

Urban 39 (20.00) 6 (11.32)
0.210Rural 156 (80.00) 47 (88.67)

Socioeconomic status

Low 110 (56.41) 42 (79.24)
0.010Middle 85 (43.58) 11 (20.75)

High 0 (0.00) 0 (0.00)

Educational status

Matriculate 48 (24.61) 18 (33.96)

Graduate 18 (9.23) 0 (0.00) 0.043

Illiterate 129 (66.15) 35 (66.03)

Occupation

Laborer/Farmer 12 (6.15) 6 (11.32)

Skilled work/Office 57 (29.23) 18 (33.96)

Housework 60 (30.76) 12 (22.64) 0.557

Student 9 (4.61) 3 (5.66)
Unemployed 57 (29.23) 14 (26.41)
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program	focused	on	cataract	but	now	is	funding	for	management	
of	 conditions	 like	DR,	glaucoma,	ocular	 trauma,	 childhood	
blindness,	keratoplasty,	low	vision,	and	ROP	in	addition	to	other	
ongoing	schemes.	Keratoplasty	has	been	started	in	the	region	so	
that	blindness	due	to	corneal	problems	can	be	handled.	Special	
clinics	like	retina,	glaucoma,	and	cornea	are	being	run	for	timely	
detection	and	treatment	of	eye	diseases	to	prevent	irreversible	loss	
of	vision.	Moreover,	a	committee	has	been	formed	by	the	Central	
Government	to	find	effective	alternatives	to	the	use	of	pellet	guns	
by	the	security	forces.	Now	pellet	guns	are	rarely	used	by	security	
forces,	thereby	preventing	the	unnecessary	loss	of	vision.

Every	effort	is	made	by	the	authors	to	increase	awareness	
and knowledge of people regarding eye diseases in general 
so	 that	 a	 change	 can	be	brought	 in	 their	 approach	 toward	
vision-related	problems	which	would	help	 in	 seeking	 eye	
consultation	at	an	early	 stage	of	 the	disease	and	 facilitate	a	
timely	action	for	treating	the	disorder.	Measurement	of	IOP	
in	general	and	screening	for	DR	in	patients	with	diabetes	are	
encouraged	so	that	corrective	action	can	be	taken	at	an	early	
stage.

As	such,	health	awareness	should	be	promoted	regarding	
the	need	for	a	periodic	check-up	of	eyes	so	that	blindness	due	
to	common	conditions	like	glaucoma	and	DR	can	be	prevented.

Limitations of the study
As	our	 study	was	a	hospital-based	 study	and	did	not	 take	
into	account	all	cases	of	irreversible	blindness	present	in	the	
community,	there	is	a	possibility	that	the	spectrum	of	illnesses	
causing	irreversible	blindness	may	be	slightly	biased.	Alcohol	
use	was	not	evaluated	as	a	factor	associated	with	the	number	
of	eyes	affected	by	irreversible	blindness	as	alcohol	is	rarely	
consumed	in	the	region	due	to	religious	reasons.

Conclusion
Glaucoma	 and	DR	 are	 the	main	 causes	 of	 irreversible	
blindness	 in	Kashmir	Valley.	 The	 initiative	 taken	 by	 the	
Government	to	curb	the	problem	of	blindness	in	the	region	is	
likely	to	yield	results	if	sustained	and	coordinated	efforts	are	
made	at	all	levels.	More	screening	and	awareness	programs	
can	be	conducted	by	various	eye	care	providers	to	enable	early	
detection,	treatment,	and	prevention	of	irreversible	blindness.
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