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Dry eye disease in India

Dear Editor:
Recently	a	study	from	north	India	reported	32%	prevalence	
of	dry	eye	disease	(DED),	and	based	on	symptoms	81%	were	
severe	DED.[1]	Another	study	from	south	India	reported	1.46%	
DED	incidence.[2]	The	authors	predicted	that	within	the	end	
of	next	decade,	large	number	of	urban	and	rural	populations	
would	have	DED.

We	 recently	published	our	findings	of	meibomian	gland	
dysfunction.[3]	Here	we	present	 the	unpublished	findings	of	
the	study	related	to	DED	as	a	secondary	analysis.

The	 results	 are	 summarized	 in	 Tables	 1	 and	 2.	 The	
crude	 and	 age‑adjusted	prevalence	 rate	 of	DE	was	 17.7%	
and	 19.0%	 (95%CI:	 15.7–22.1%),	 respectively.	 The	 crude	
and	 age‑adjusted	prevalence	 rate	 in	males	was	 15.2%	and	
18.4%	 (95%CI:	 14.1–22.8%),	 and	 in	 females	was	 20.5%	and	
23.3%	(95%CI:	18.2–28.4%),	respectively.

Our	results	of	lower	prevalence	offer	a	different	perspective.	
Some	other	Indian	studies	have	also	reported	lesser	prevalence	

rates—18.4%[4]	and	15.4%,[5]	which	are	more	aligned	to	ours,	
and	less	alarming.

All	 the	 above	 studies[1‑5]	 are	 hospital‑based,	 and	
generalization	of	results	should	be	done	cautiously.	Studies[4,5] 
reporting	 low	DE	prevalence	 like	ours,	 are	 from	 less	urban	
areas than those[1,2]	 reporting	 higher	 prevalence.	 The	
degree	of	urbanization	 influences	 lifestyle,	 and	exposure	 to	
environmental	risk	factors	which	may	explain	the	differences.	
Ocular	symptoms	were	less	reported	in	our	study.	It	is	possible	
that	 the	OSDI	questionnaire	 that	we	used,	 and	which	has	
been	designed	 specifically	 for	 a	western	 population,	was	
less	suitable	 in	our	setting.	Our	diagnosis	criteria	was	more	
stringent than others,[1]	which	may	be	a	reason	for	the	lower	
prevalence	rate.	 It	 is	also	possible	 that	DE	 is	 less	uniformly	
distributed	across	 India,	with	pockets	of	higher	prevalence.	
Therefore, any extrapolation[2]	to	whole	of	India	must	be	done	
with	circumspection.	A	multi‑centric	study	across	India	may	
provide	a	more	representative	magnitude	of	DED.
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Table 1: Result of different Dry Eye Disease tests in 570 subjects

DED tests Number of patients (percentage) Mean±SD (range)

Ocular Surface Disease Index score ≥13 140 (24.6) 9±12.9 (0‑83)

Tear film height <0.3 mm 64 (11.2) 0.4±0.1 (0.1‑0.7) mm

Tear film break-up time <10 seconds(s) 386 (67.7) 8.3±3.7 (1‑15) s

Lissamine Green stain score ≥2 36 (6.3) 0.3±0.7 (0‑4)
Schirmer’s I test ≤5 mm at 5 mins 74 (13.0) 20.2±11.1 (0‑35) mm

Table 2: Dry eye disease diagnosis (n=570)

DED diagnosis criteria Number (percentages)

TFOS DEWS II

DED:
OSDI ≥13 + one of either TBUT <10 seconds or LGS ≥2

101 (17.7)

Evaporative DED:
OSDI + TBUT

77 (13.5)

Aqueous tear deficient DED:
OSDI + TBUT/LGS + Tear film height <0.3 mm

23 (4.0)

Japanese Dry Eye criteria

Probable DED:
Any 2 of: OSDI ≥13 or TBUT <10 seconds or LGS ≥2

126 (22.1)

Definite DED:
All 3 of OSDI ≥13 or TBUT <10 seconds or LGS ≥2

13 (2.3)

Other combinations

OSDI ≥13 + Schirmer’s I ≤5 mm at 5 mins 28 (4.9)

OSDI ≥13 + Schirmer’s I <10 mm at 5 mins 40 (7.0)

Meibomian gland dysfunction 272 (47.7)

Symptomatic meibomian gland dysfunction (OSDI ≥13) 71 (12.4)

Schirmer’s I >5 mm at 5 mins + TBUT <10 seconds but no Meibomian gland dysfunction 148 (26.0)
Schirmer’s I ≤5 mm at 5 mins with Meibomian gland dysfunction 45 (7.9)

DED: Dry eye disease; OSDI: Ocular surface disease index®; TFOS DEWSII: Tear film & Ocular Surface Society Dry Eye Workshop II; TBUT: fluorescein tear 
film break-up time; LGS: lissamine green score; TFH: Tear film height
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Biomass fuel and cataract: An 
unrecognized epidemic

Dear Editor:
Exposure	to	indoor	air	pollution,	including	biomass	fuel	(BMF),	
that	is,	wood,	charcoal,	animal	dung,	and	crop	waste	poses	a	
significant	health	hazard,	especially	to	women	and	children	in	
developing	world.[1]	It	is	associated	with	increased	incidence	
of	respiratory	infections	including	pneumonia,	 tuberculosis,	
chronic	obstructive	lung	disease,	low	birth	weight,	perinatal	
mortality,	 cataract,	 cardiovascular	 events,	 and	 all‑cause	
mortality	 in	 adults	 and	 children.[1]	A	 systematic	 review	of	
literature	 of	 environmental	 tobacco	 smoke	 (ETS)	 and	 eye	
diseases	 in	 2008	 revealed	 that	 there	 is	 very	 scarce	data	 in	
literature	to	establish	a	very	conclusive	relationship	between	
ETS	and	eye	diseases	and	expressed	the	need	to	include	ETS	
in	future	studies.[2]

One	of	the	ocular	risk	factor	reported	with	use	of	BMF	is	
cataract	formation.	Cataract	is	the	leading	cause	of	blindness	
and	second	leading	cause	of	visual	impairment	(VI)	globally	
and	the	burden	of	cataract	is	higher	in	developing	countries	and	
is	more	common	in	females.[3] Though various environmental 
risk	factors	have	been	studied	for	cataract,	including	exposure	
to	ultraviolet	(UV)	radiation	and	smoking,	a	little	is	studied	
about	the	association	of	BMF	and	cataract.

Use	 of	 BMF	becomes	 important	 public	 health	problem	
for	the	reason	that	50%	of	world	population	(including	90%	
of	 rural	 household	 in	developing	 countries)	 is	 dependent	
on	use	 of	 BMF	 and	BMF	 also	 accounts	 for	 76%	of	 global	
particulate	matter.[4]	 The	data	 from	past	decade	 is	 limited	

and	 is	 available	 from	only	 India,	Nepal,	 and	Bangladesh	
and	this	data	is	mainly	from	cross‑sectional	and	case‑control	
studies.[5‑7]	 Cross‑sectional	 study	done	 from	Western	part	
of India[5]	looked	at	data	of	469	subjects	with	nearly	60%	of	
subjects	less	than	40	years	of	age.	The	use	of	wood	and	cattle	
dung	was	classified	as	BMF,	whereas	use	of	coal,	kerosene,	
and	liquefied	petroleum	gas	(LPG)	was	treated	as	separate	
group.	Use	of	wood	alone	was	at	increased	risk	of	cataract	
formation	(odds	ratio:	2.12;	95%	CI,	1.03–4.34),	however	use	of	
BMF	alone	was	not	associated	with	cataract	formation	(odds	
ratio:	 1.87;	 95%	CI,	 0.95–3.67).	However,	 the	 study	was	
limited	due	to	small	sample	size	as	well	as	some	uncontrolled	
confounding,	mainly	UV	 light	 exposure	 and	 antioxidants	
which	were	 not	 controlled.	Another	 cross‑sectional	 study	
from	 India	 found	 association	 of	 BMF	with	 cataract	 for	
women,	but	not	for	men.[6]	Similarly,	the	study	from	Nepal[7] 
was	 a	 case‑control	design	 and	 enrolled	 200	 cases	 and	 200	
control	 and	 found	 that	 compared	with	 clean	burning‑fuel	
stove,	the	adjusted	odds	ratio	(OR)	for	using	fueled	stove	was	
1.23	(95%	CI,	0.44–3.42),	whereas	use	of	unfueled	solid‑fuel	
stove	 had	 an	OR	of	 1.90	 (95%	CI,	 1.00–3.61).	 Though	 the	
authors	had	adjusted	for	many	of	the	known	confounders,	
they	accepted	that	there	can	be	some	residual	unmeasured	
confounding	 and	 role	 of	 chance	 and	warranted	 further	
studies	to	prove	the	hypothesis.	They	also	did	not	deny	that	
the	 small	 sample	 size	would	 be	 another	 limitation	 of	 the	
study.	 Similarly,	 a	 recent	 study	 from	Bangladesh[8] found 
positive	 association	 between	 use	 of	 rice	 straw	 (OR:	 1.95;	
95%	CI,	1.03–3.69)	and	found	an	inverse	association	between	
use	of	cow	dung	(OR:	0.45;	95%	CI,	0.24–0.84)	for	which	there	
was	no	plausible	explanation.	Possible	suggestions	include	
to	 identify	the	difference	in	smoke	constituents	which	can	
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