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Prolonged face mask use might worsen dry eye symptoms
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Purpose:	The	aim	of	this	study	was	to	explore	whether	prolonged	and	consistent	face	mask	use	might	be	
associated	with	worsening	of	dry	eye	symptoms	in	patients	with	dry	eye	disease	(DED).	Methods:	Subjects	
with	a	previous	diagnosis	of	DED.	Their	OSDI	scores	were	compared	with	those	recorded	in	Fall	2019	using	
the	Wilcoxon	paired	test.	Participants	were	stratified	by	face	mask	use:	heavy	(Group	A)	or	standard	(Group	
B)	face	mask	users.	Heavy	use	was	defined	as	wearing	any	type	of	 face	mask	for	at	 least	6	hours	a	day,	
at least 5 days per week in the last 2 months. Results:	67	subjects	(mean	age:	45.27	±	10.06	SD	years,	40%	
males	and	60%	females).	Median	OSDI	score	in	Fall	2019:	18.75.	Median	OSDI	in	Spring	2020:	20.83.	The	
Hodges-Lehmann	median	difference	was	2.09	(95%	CI	[1.05,	4.17])	(P <	0.0001).	The	population	was	then	
stratified	 into	 heavy	 and	 standard	 face	mask	 users:	 Group	A	 included	 heavy	 users	 (31	 subjects;	 mean	
age:	42.81	±	10.48	SD	years;	35%	males	and	65%	females),	Group	B	included	standard	users	(36	subjects;	
mean	age:	47.39	±	9.31	SD	years;	44%	males	and	56%	females).	The	Hodges-Lehmann	median	difference	
was	5.21	 (95%	CI	 [3.13,	 7.29])	 in	Group	A	 (P <	 0.0001),	 and	1.04	 (95%	 [0,	 2.08])	 in	Group	B	 (P =	 0.0177).	
Conclusion:	Prolonged	and	consistent	face	mask	use	is	associated	with	an	increase	in	OSDI	scores.	Whether	
face	mask	use	is	responsible	for	the	worsening	of	symptoms	of	DED	remains	to	be	elucidated.
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Dry	eye	disease	(DED)	presents	with	a	constellation	of	symptoms	
caused	by	tear	film	instability.	It	is	estimated	that	as	many	as	
16.4	million	people	in	the	United	States	are	affected.[1] The most 
common	symptoms	include	grittiness,	foreign	body	sensation,	
conjunctival	 hyperemia,	 and	 itching.	DED	 results	 from	 a	
defective	or	deficient	 tear	film.[2]	When	 tears	are	 insufficient	
or	 evaporate	easily,	 the	 cornea	 remains	exposed	 to	external	
irritative	agents	for	a	variable	amount	of	time.	In	general,	the	
longer	the	time,	the	worse	the	symptoms.	Risk	factors	for	DED	
include	aging,	local	inflammatory	conditions	such	as	blepharitis	
or	atopy,	topical	or	systemic	medications	such	as	antihistamines	
or	contraceptive	pills,	lifestyle	factors	such	as	prolonged	video	
terminal	work,	alcohol,	smoking,	and	environmental	factors,	
such	as	wind,	temperature,	and	humidity.[3-6]

In	 recent	months,	 the	 SARS-CoV-2	outbreak	has	 forced	
millions	of	people	worldwide	 to	 change	 their	 lifestyles.	 In	
some	countries,	 including	Italy,	 face	mask	use	has	become	
mandatory	in	all	indoor	spaces	open	to	the	public.[7] Examples 
include	hospitals,	supermarkets,	shops,	cafés,	or	shared	means	
of	transportation,	such	as	buses	or	trains.	Therefore,	those	who	
work	in	these	places	are	always	required	to	wear	a	face	mask.	
Following	a	recent	surge	in	the	number	of	patients	presenting	
to	 our	 clinic	with	 complaints	 of	DED,	 chalazia,	 and	 styes,	
we	 speculated	 on	whether	 consistent	 and	prolonged	 face	
mask use might aggravate the symptoms of DED. For this 
purpose,	we	conducted	a	cross-sectional	study	in	patients	with	
pre-existing	DED	to	explore	the	potential	association	between	
prolonged	face	mask	use	and	worsening	of	DED	symptoms.

Methods
Subjects	with	a	pre-existing	diagnosis	of	DED	were	recruited	
between	April	 and	 June	2020	 (referred	as	Spring	2020).	All	
participants	signed	a	written	consent	form	upon	enrollment.	
The	study	was	approved	by	 the	 Institutional	Review	Board	
of the University of Bologna and adhered to the tenets of the 
Helsinki	Declaration.

Inclusion	 criteria	 included:	DED	 of	mild	 or	moderate	
severity	(OSDI	13–32	points),	first	diagnosis	of	DED	in	2018	or	
earlier,	age	between	18	and	60,	TBUT	of	less	than	10	seconds	
in	 either	 eye,	 consistent	 respirator	 or	 surgical	 face	mask	
use	 in	 the	60	days	prior.	Exclusion	criteria	 included:	Severe	
DED	 (OSDI	 >32	 points),	 active	 ocular	 surface	 conditions	
other	 than	DED	 (e.g.	 episcleritis	 or	 conjunctivitis)	 in	 the	
four	weeks	prior,	 regular	 face	mask	use	 in	 2019,	history	of	
atopy,	 prescription	 of	 anti-histamine	 or	 hypotensive	 eye	
drops,	 prior	 intraocular	 or	 refractive	 surgeries	 in	 either	
eye,	 autoimmune	 (e.g.	Rheumatoid	 arthritis	 or	 Sjogren)	 or	
neurologic	diseases	(e.g.	Parkinson’s	disease	or	Bell’s	palsy).

Participants	received	a	comprehensive	ocular	examination.	
The	 type	 and	 average	number	 of	daily	 instillations	 of	 eye	
lubricants	were	noted.	TBUT	was	calculated	non-invasively	for	
each	eye	using	the	Tomey	RT-7000.	TBUT	score	was	averaged	
across	three	measurements.	Each	patient	completed	the	“Ocular	
Surface	Disease	Index©	(OSDI©)	2”	questionnaire,[8]	which	is	
a	scientifically	validated	12-item	questionnaire	that	evaluates	
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severity of DED symptoms during the week prior. Results 
were	compared	with	values	obtained	from	the	same	subjects	
at	the	end	of	the	previous	year,	from	September	to	December	
2019	(referred	as	Fall	2019),	when	face	mask	use	outside	the	
surgical	 setting	was	 rare.	 If	more	 than	one	OSDI	 score	had	
been	recorded	for	the	same	patient	during	this	period,	the	most	
recent	was	used.	This	score	is	referred	in	the	text	as	the	baseline	
score.	Participants	were	 later	stratified	 in	 two	groups	based	
on	face	mask	use.	Group	A	included	subjects	who	reported	
wearing	a	face	mask	for	at	least	six	hours	a	day,	for	at	least	
five	days	a	week.	These	were	labeled	as	heavy	users.	Group	
B	included	the	remaining	subjects,	labeled	as	standard	users.

OSDI	 scores	were	 compared	using	 the	 non-parametric	
Wilcoxon	paired	test.	Normality	of	data	was	tested	using	the	
D’Agostino–Pearson	 test.	 Statistical	 significance	was	 set	 at 
P <	0.05.	The	software	used	for	conducting	the	statistical	analysis	
was	MedCalc	(MedCalc	Software	v.	19.3	for	Microsoft	Windows).

Results
A	total	of	67	subjects	were	recruited	in	this	study.	Mean	age:	
45.27	±	10.06	SD	years.	40%	males	and	60%	females.	Table 1 
shows	a	statistically-significant	increase	in	the	median	OSDI	
score	between	Fall	2019	and	Spring	2020.

The	same	statistical	analysis	was	repeated	after	stratifying	
subjects	by	face	mask	use.	Subjects	wearing	a	face	mask	for	
at least 6 hours a day, for at least 5 days a week during the 
60	days	prior	were	included	in	Group	A	(31	subjects;	Mean	age:	
42.81	±	10.48	SD	years;	35%	males	and	65%	females).	Group	
B	 included	 the	 remaining	 subjects	 (36	 subjects;	Mean	 age:	
47.39	±	9.31	SD	years;	44%	males	and	56%	females).

Results are shown in Tables 2 and 3. Table 2 shows a 
statistically-significant	 increase	 in	 the	median	OSDI	 score	
of	Group	A	between	Fall	2019	and	Spring	2020.	The	highest	
absolute	 increase	 in	Group	A	was:	 +12.50.	Group	A	mostly	
included	healthcare	workers	such	as	physicians,	nurses,	and	
dentists,	 as	well	 as	 pharmacists,	 shop	 assistants,	 and	 bus	
drivers. Table 3	shows	no	statistically	significant	change	in	the	
median	OSDI	score	of	Group	B	between	Fall	2019	and	Spring	
2020.	The	highest	absolute	increase	in	Group	B	was:	+4.17.	Data	
are	also	depicted	in	Figs. 1 and 2.

Discussion
This	 cross-sectional	 study	 shows	 an	 association	 between	
prolonged	face	mask	use	and	worsening	of	DED	symptoms.	
After	stratifying	the	study	population	into	heavy	(Group	A)	
or	standard	(Group	B)	face	mask	users,	those	who	reported	
wearing	a	face	mask	for	at	least	6	hours	a	day,	at	least	5	days	
a	week	during	the	60	days	prior	showed	an	higher	increase	
in	 their	OSDI	 scores	 (P <	 0.001),	 as	 compared	 to	 standard	
users	 (Group	B).	Group	A	mostly	 included	 subjects	who	
work	in	indoor	places	open	to	the	public.	Examples	include	
healthcare	workers	such	as	physicians,	nurses,	and	dentists,	
as	well	as	bus	drivers,	shop	clerks,	pharmacists,	and	others.

Should	 prolonged	 face	mask	 use	 be	 found	 to	 be	 an	
aggravating	factor	for	DED	symptoms,	the	pathophysiological	
explanation	remains	to	be	elucidated.	In	general,	respirators	
and	surgical	masks	should	not	alter	blood	gas	composition,	
unless	 the	 subject	 is	 exercising.[9]	 Furthermore,	 blood	gas	
composition	 is	 unlikely	 to	 influence	 the	 severity	 of	DED	
symptoms.	One	possible	explanation	for	the	worsening	of	DED	

symptoms	might	be	related	to	loose	fitting	of	masks	around	
the	nose.	Without	a	proper	seal,	 respiratory	gases	might	be	
diverted upwards towards the eyes. As these masks do not 
readily	dissipate	air,	the	microclimate	inside	face	masks	–	hence	
the	 type	of	gases	 that	 are	diverted	upwards	 -	 can	be	quite	
different	from	that	of	ambient	air.	This	is	especially	true	when	
using	respirators	not	equipped	with	an	exhaust	valve.	Previous	
studies have shown that temperature and humidity of gases 
inside	 a	 face	mask	 can	be	higher.[10,11] The poor ventilation 
caused	by	wearing	a	face	mask	in	turn	decreases	heat	loss	from	
the	respiratory	tract,	which	generally	accounts	for	11%	of	the	
total	heat	loss	from	the	body.	This	has	been	found	to	influence	

Table 2: Results of the Wilcoxon test for paired samples 
on Group A subjects. Group A subjects reported wearing 
a facemask for at least 6 hours a day, for at least 5 days a 
week during the 60 days prior

Fall 2019 Spring 2020

Sample size 31 31

Lowest OSDI value 14.58 12.50

Highest OSDI value 22.92 35.42

Median OSDI value 16.67 22.92

95% CI for the median 16.67 to 20.83 19.97 to 25.86

Interquartile range 16.67 to 20.83 18.75 to 27.08

Hodges-Lehmann median difference 5.21

95% Confidence interval 3.13 to 7.29
Two-tailed probability P<0.0001

Table 3: Results of the Wilcoxon test for paired samples 
on Group B subjects. Group B includes the remaining 
subjects

Fall 2019 Spring 2020

Sample size 36 36

Lowest OSDI value 14.58 12.50

Highest OSDI value 22.92 27.08

Median OSDI value 18.75 18.75

95% CI for the median 16.67 to 20.83 18.75 to 20.83

Interquartile range 16.67 to 20.83 16.67 to 20.83

Hodges-Lehmann median difference 1.04

95% Confidence interval 0.00 to 2.08
Two-tailed probability P=0.0177

Table 1: Results of the Wilcoxon test for paired samples 
on the whole study population

Fall 2019 Spring 2020

Sample size 67 67

Lowest OSDI value 14.58 12.50

Highest OSDI value 22.92 35.42

Median 18.75 20.83

95% CI for the median 16.67 to 20.83 18.75 to 22.92

Interquartile range 16.67 to 20.83 18.75 to 25.00

Hodges-Lehmann median difference 2.09

95% Confidence interval 1.05 to 4.17
Two-tailed probability P<0.0001
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the	heart	 rate,	 thermal	 stress,	 and	 subjective	perception	of	
discomfort.[10,12]	The	proposed	mechanism	of	air	escape	leads	
to	 fogging	 of	 spectacles	 and	possibly	worsening	 of	DED	
symptoms.	This	 study	 shows	 that	 the	 effect	 of	 face	masks	
on	DED	would	only	become	apparent	 after	prolonged	and	
consistent	daily	application,	rather	than	sporadic	use.

Despite	the	bothersome	effects	 that	prolonged	face	mask	
use might have on DED symptoms, authors of this study 
would	never	recommend	against	the	use	of	personal	protective	
equipment	 (PPE).	 Instead,	 authors	promote	 consistent	 face	
mask	wear	for	personal	and	community	protection.	We	also	
recommend	users	with	worsening	DED	symptoms	to	increase	
either	the	number	of	installations	or	density	of	eye	lubricants.	
In	addition,	placing	tape	around	the	nose	area	might	help.	In	
fact,	tape	helps	form	an	airtight	seal	that	prevents	respiratory	
gases	to	reach	the	ocular	surface.

Limitations	of	this	study	include	the	subjective	nature	of	
the	OSDI	 score,	 the	 risk	 for	 recall	bias,	 and	 the	presence	of	
confounders	other	 than	age	and	gender.	Additional	 studies	
with	larger	populations	are	encouraged.

Conclusion
The	results	of	our	study	show	that	prolonged	and	consistent	
face	mask	use	is	associated	with	an	increase	in	OSDI	scores.	
Whether	face	mask	use	is	solely	responsible	for	the	worsening	
of	symptoms	of	DED	remains	to	be	elucidated.
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Figure 2: Comparison of OSDI scores of standard face mask users 
(Group B) between Fall 2019 and Spring 2020

Figure 1: Comparison of OSDI scores of heavy face mask users 
(Group A) between Fall 2019 and Spring 2020


