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Purpose: The	present	work	style	and	lifestyle	have	increased	the	digital	device	use.	Therefore,	an	increase	
in	digital	eyestrain	is	to	be	expected.	We	undertook	a	survey	during	coronavirus	disease	2019	(COVID‑19)	
pandemic	 to	 investigate	 the	 practice	 of	 20/20/20	 rule	 and	 its	 association	 with	 digital	 device	 use	 and	
asthenopic	symptoms.	While	this	rule	is	commonly	advised,	little	is	known	about	its	validity.	Methods: An 
online	 survey	 form	was	 disseminated	 through	 social	media	 and	 emails.	 The	 questions	 for	 eye‑related	
symptoms	 were	 similar	 to	 the	 convergence	 insufficiency	 symptom	 survey	 (CISS).	 Participants	 with	
age	≥5	years	were	included,	with	parents	completing	the	survey	for	children	(≤16	years).	Results: A total of 
432	participants	(mean	±	standard	deviation	[SD]:	26.06	±	13.92	years)	were	enrolled,	of	which	125	responses	
were	for	children.	The	20/20/20	rule	was	practiced	only	by	34%	of	the	participants	either	regularly	(n	=	38)	
or	occasionally	(n	=	109).	Those	who	had	complaints	of	burning	sensation	and	headache	tended	to	practice	
this	rule.	Among	adult	participants,	more	females	(47%)	practiced	this	rule	when	compared	to	males	(23%).	
Also,	adult	females	significantly	(P	=	0.04)	had	more	symptoms	score	when	compared	to	males.	In	children,	
no	 such	gender	difference	was	 found.	Conclusion: Only	one‑third	of	participants	practice	 the	 20/20/20	
rule	 at	 least	 occasionally.	More	 number	 of	 adult	 females	 being	 symptomatic	 and	 practicing	 in	 greater	
number	could	be	due	to	higher	prevalence	of	dry	eye	condition	in	females.	While	the	symptom	of	burning	
sensation	could	be	related	 to	dry	eye,	 that	of	headache	could	be	related	 to	refractive	error	or	binocular	
vision	dysfunctions.
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It	 is	 now	widely	 accepted	 that	 the	 coronavirus	 disease	
2019	 (COVID‑19)	pandemic	has	 increased	 the	use	of	digital	
technologies	 to	minimize	 in‑person	 interactions.	Work	
and	 study	 from	 home	 still	 continues	 in	many	 parts	 of	
the	world.[1‑4]	 The	 convenience	 of	 connecting	with	people	
in	 different	 geographic	 locations	 has	 also	 promoted	 the	
increased	use	 of	digital	 platforms,	 in	 spite	 of	 travel	 being	
less	 restrictive.	Hybrid	models	 of	 both	 online	 and	 offline	
meetings,	 conferences,	and	classrooms	are	also	 increasingly	
becoming	popular.	Additionally,	 health‑care	 services	have	
also	increasingly	adapted	to	the	digital	technology.	Now	both	
practitioners	and	patients	are	willing	to	up	take	telemedicine	
services,	 including	 teleophthalmology.[5‑7] This trend would 
also	increase	the	digital	screen	time	for	all	stakeholders.	This	
altered	work	style	and	lifestyle	has	become	the	new	normal	
going	forward.	While	this	increased	digitization	is	present	on	
one	hand,	excessive	use	of	digital	devices	is	known	to	have	an	
increased	risk	of	digital	eyestrain	on	the	other	end.[8‑10]	Such	a	
risk	has	been	confirmed	with	recent	studies	that	have	reported	
increased	eyestrain	during	this	COVID‑19	pandemic.[11,12]

The	 20/20/20	 rule	 is	 recommended	 to	 reduce	 symptoms	
of	 eye	 fatigue	and	eyestrain,	particularly	 for	digital	device	
users.	The	rule	suggests	taking	20‑s	break	to	view	objects	20	ft	

away	after	20	min	of	screen	use.[13] For someone working for 
8	h	on	a	computer,	this	would	translate	to	taking	a	break	for	
24	times,	and	overall	spending	only	8	min	of	total	time	to	gaze	
far	away.	Many	eye	care	practitioners	commonly	recommend	
this	rule	as	a	clinical	advice.	This	rule	also	appears	in	news	
articles,	blogs	and	health	articles	on	social	media,	web	pages,	
and	in	few	research	articles.[13‑16]	However,	the	evidence	for	the	
effectiveness	of	this	20/20/20	rule	does	not	appear	to	be	well	
established.[17]	As	 a	first	 step,	we	aimed	 to	 investigate	how	
many	people	practice	this	rule	and	if	there	was	any	association	
between	 their	 asthenopic	 symptoms	and	 the	practice	of	 the	
20/20/20	rule.	As	a	part	of	a	larger	study,	we	undertook	a	survey	
to	investigate	this	question	and	gauge	the	interest	of	the	public	
to	utilize	 the	 teleophthalmology	services.	The	 results	of	 the	
latter	have	already	been	published.[6] In this paper, we report 
on	the	20/20/20	rule	and	its	associations.

Methods
A	prospective	 survey	was	 conducted	during	 the	COVID‑19	
pandemic	period	 from	October	 2020	 to	 January	 2021.	 The	
survey	conducted	was	in	accordance	with	the	Declaration	of	
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Helsinki	and	was	approved	by	the	Institutional	Review	Board.	
The survey was designed on Google forms and administered 
through	social	media	platforms.	The	survey	consisted	of	three	
sections:	(i)	demographic	details	that	only	included	age,	gender,	
country,	and	state	(if	from	India),	(ii)	digital	device	use	and	
practice	of	20/20/20	rule	and	(iii)	symptoms	questionnaire.	No	
other	personal	 information	 that	 can	 identify	 the	 individual	
was	collected.

Before	 recruitment,	participants	were	given	an	overview	
that	 informed	about	 the	purpose,	 length,	and	anonymity	of	
the	 survey.	Participants	with	 children	were	 encouraged	 to	
answer	for	their	child	(≤16	years)	and	also	for	themselves	in	
separate	forms	(i.e.,	to	take	the	survey	more	than	once).	Only	
those	who	indicated	consent	(online	consent)	to	participate	in	
the	study	were	auto	directed	to	the	survey	form.	There	were	no	
specific	inclusion	or	exclusion	criteria	for	the	survey,	except	that	
children	should	be	5	years	or	older	and	up	to	16	years	of	age.	
Those	above	16	years	of	age	were	asked	to	directly	fill	the	forms.

Survey
The	survey	development	is	summarized	in	an	earlier	study.[6] 
Briefly,	the	survey	was	developed	from	previous	literature	and	
with	a	closed	group	discussion	amidst	optometrists	within	the	
institute.	A	single	survey	form	was	developed	for	both	children	
and	adults.	The	symptoms	questionnaire	was	developed	based	
on	convergence	insufficiency	symptom	survey	(CISS)	and	its	
scoring	 scale.[18]	 The	 survey	had	13	questions	pertaining	 to	
symptoms	with	five	options	(never,	not	very	often,	sometimes,	
fairly	often,	and	always)	on	a	Likert	scale.	The	survey	questions	
are	given	in	the	supplementary	file.

The	 link	 to	 survey	 questionnaire	 (Google	 form)	was	
circulated	 through	 emails	 and	 social	media	platforms	 like	
WhatsApp	and	Facebook.	Participants	were	further	encouraged	
to	forward	the	survey	link	to	their	social	circle	(snowball	or	
chain	referral	sampling	technique).	Participants	who	did	not	
provide	 online	 consent	 and	 those	with	missing	data	were	
excluded.	A	reminder	was	sent	two	times	(at	4	weeks	interval)	
via	the	same	media	of	communication.	In	the	online	survey,	
participants	 could	not	 alter	 responses	 after	 submitting	 the	
questionnaire.

Data analysis
The	collected	 responses	were	exported	 into	Microsoft	Excel	
sheet.	Descriptive	 statistical	 data	 analysis	was	performed	
using	 Statistical	 Package	 for	 the	 Social	 Sciences	 (SPSS)	
version	20.0	(IBM,	SPSS).	The	symptoms	were	scored	(ranging	
from	never	=	0	to	always	=	4)	and	added	up.	The	least	total	
score	obtainable	was	0	and	the	maximum	was	52.	A	descriptive	
analysis	 of	 all	 the	 explanatory	 and	 outcome	 parameters	
was	performed.	All	 the	 recorded	categorical	variables	were	
presented	 in	 frequencies	 and	 percentages.	 The	 Pearson	
Chi‑square	 test	was	used	 for	 associations. P‑values	 ≤	 0.05	
were	 considered	 significant.	Likert	 scores	 can	be	 subjected	
to	parametric	tests.[19]	Hence,	independent	t‑test	was	used	to	
compare	 the	 symptoms	scores	between	children	and	adults	
and	between	males	and	females.

Results
Demographics
A	 total	 of	 435	 participants	 viewed	 the	 online	 survey	 link	
and	432	participants	 consented	 for	participation.	The	mean	

age	 ±	 standard	deviation	 (SD)	 of	 the	 432	participants	was	
26.06	±	13.92	years.	Out	of	the	432	participants,	53%	(n	=	230)	
were	females	and	71%	(n	=	307)	were	adults	(>16	years).	A	small	
percentage	9%	(n	=	39)	of	participants	were	from	outside	of	India.	
Within	India,	51%	of	the	participants	were	from	the	southern	
states	of	India	and	the	remaining	were	spread	across	the	rest	of	the	
states.	Most	participants	either	had	a	spectacle	correction	(50%,	
n	=	218)	or	did	not	use	any	refractive	correction	(45%,	n	=	195).	
The	remaining	few	participants	either	used	both	spectacles	and	
contact	lenses	(3%,	n	=	11)	or	only	contact	lenses	(1%,	n	=	4)	or	
had	a	history	of	refractive	surgery	(1%,	n	=	4).

20/20/20 rule
Only	a	small	proportion	(8.8%,	n	=	38)	of	participants	reported	
practicing	 the	 20/20/20	 rule.	Majority	 (66%,	n	 =	 285)	 of	 the	
participants	either	did	not	know	the	rule	or	did	not	practice	
it.	 The	 remaining	 participants	 (25.2%,	n	 =	 109)	 reported	
occasionally	practicing	 this	 rule.	For	 the	purpose	of	 further	
analysis	to	look	at	associations,	the	participants	were	divided	
into	 two	broad	 groups:	 “practicing”	 and	 “nonpracticing”	
groups.	The	practicing	group	comprised	those	who	reported	
“yes”	or	“occasionally”	practicing	the	rule	(n	=	147).

The	 overall	 symptoms	 score	 was	 not	 significantly	
different	(independent	t‑test,	t	=	0.63,	degrees	of	freedom	[df]	
=	 430, P =	0.53)	between	 the	nonpracticing	 (10.3	 ±	 8.2)	 and	
practicing	 (mean	±	SD	=	10.8	 ±	 8.1)	groups.	However,	with	
regards	 to	 individual	 symptoms,	 a	 significant	 difference	
was	obtained	between	 those	who	 complained	of	 “burning	
sensation” (t	=	2.58,	df	=	430, P =	0.01)	and	“headache”	(t	=	2.3,	
df	=	430, P =	0.03).	The	percentage	of	participants	complaining	of	
having	these	symptoms	was	higher	in	the	practicing	group	than	
in	the	nonpracticing	group	[Fig.	1].	There	was	no	significant	
difference	 (P	 >	 0.07)	 for	 the	 remaining	 symptoms	between	
these	two	groups.

Upon	 sub‑analysis,	 no	 association	was	 found	with	 age,	
that	 is,	 those	practicing	 or	 nonpracticing	was	 comparable	
between	 children	 and	 adults	 (Pearson	Chi‑square	 =	 0.63, 
P =	 0.43).	 However,	 a	 significant	 association	 (Pearson	
Chi‑square	=	19.6, P <	0.001)	was	found	between	gender	and	
the	two	groups	(practicing	and	nonpracticing),	with	a	greater	
number	of	females	practicing	the	rule.	Further,	such	a	gender	
disparity	was	not	present	in	children,	but	was	present	only	in	
adults	[Fig.	2].

There	was	no	significant	difference	in	the	hours	of	electronic	
gadgets	 use	 between	 the	 practicing	 and	 nonpracticing	
groups	(one‑way	analysis	of	variance	[ANOVA], P =	0.23).	Out	
of	the	432	participants,	only	six	participants	(n	=	6,	1%)	used	
electronic	gadgets	for	less	than	1	h	in	a	day.	Most	participants	
used	electronic	gadgets	between	4	and	8	h	(37%)	or	for	more	
than	8	h	(33%).

Symptoms score
The	results	of	 the	survey	 indicated	that	“tiredness	of	eyes,”	
“eye	 strain/pain,”	 and	 “headache”	were	 the	 top	 three	
symptoms	reported	by	the	participants,	followed	by	“burning	
sensation.”	The	frequency	of	distribution	for	all	the	symptoms	
in	both	children	and	adults	is	given	in	Table	1.	The	additive	
score	was	 calculated	 from	 the	13	 symptom‑based	questions	
for	 each	participant.	 The	mean	 symptom	 score	 ±SD	of	 all	
the	participants	was	 10.4	 ±	 8.1.	Overall,	males	 (mean	±SD:	
10	±	8.2)	and	females	(10.8	±	8.1)	had	comparable	score	(t	=	1.08, 
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Table 1: Frequency distribution of the 13 symptoms in 
adults and children

Symptoms Adults 
(%)

Children 
(%)

Tiredness 81.8 72.8

Eye strain/pain 70.7 56.8

Headache 68.7 59.2

Burning sensation 63.8 48

Loose concentration 60.9 42.4

Watering 57.7 44.8

Re‑reading the same line or words 55.7 38.4

Blurred vision 50.2 36

Difficulty in focusing while shifting view 49.8 30.4

Pulling sensation 43.3 22.4

Nausea 32.3 21.6

Jumping or floating of words on the page 27.4 14.4
Double vision 25.1 16.8

P =	 0.28).	Children	 had	 significantly	 (t	 =	 5.07, P <	 0.001)	
lower	score	(7.4	±	6.3)	when	compared	to	adults	(11.7	±	8.5).	
Among	 adults,	 females	 significantly	 (t	 =	 2.07, P =	 0.04)	
had	more	 symptoms	 (12.7	 ±	 8.2)	when	 compared	 to	 adult	
males	(10.7	±	8.7).	Those	not	having	any	refractive	correction	
significantly	had	 lower	symptoms	when	compared	 to	 those	
who	have	or	had	refractive	correction	 (9.6	vs.	11.2,	 t	 =	2.04, 
P =	0.04).

Discussion
This	 survey	 study	 showed	 that	 about	 one‑third	 of	
participants	were	aware	of	the	20/20/20	rule	and	practiced	it	
at	least	occasionally.	It	was	also	observed	that	those	who	are	
symptomatic,	particularly	those	who	have	burning	sensation	
and	headache	 [Fig.	 1],	 are	 the	ones	who	are	practicing	 this	
rule.	The	other	most	common	symptoms	included	tiredness	
and	eye	strain/pain.	All	these	symptoms	were	very	similar	to	
the results of previous studies that have investigated digital 
eyestrain.[11,20,21]	Some	of	these	symptoms	could	have	resulted	
from	dry	eye	as	well,	particularly	 the	burning	sensation.	 In	
a	 study	 that	 educated	participants	 to	practice	 the	 20/20/20	
rule,	 dry	 eye	 symptoms	were	 found	 to	 be	 reduced,	 along	
with	an	improvement	in	the	tear	breakup	time	value.[20] Those 
participants	who	have	headache	 and	 thus	 taking	 frequent	
breaks	could	perhaps	have	binocular	vision	dysfunctions	of	
accommodation	or	vergence	or	both.	Such	an	association	has	
been	described	before.[22]

While	 in	general,	 the	symptoms	scores	were	comparable	
whether	the	20/20/20	rule	was	practiced	or	not,	a	strong	gender	
predisposition	was	observed	 in	 this	 study,	particularly	 for	
adults	 [Fig.	 2].	Among	 the	 adult	participants,	 significantly	
more	 females	 (47%)	were	practicing	 the	20/20/20	 rule	when	
compared	to	males	(23%).	Interestingly,	this	group	(females)	
also	had	 significantly	more	 symptoms	when	 compared	 to	
males.	As	 a	 consequence	of	 this,	more	 females	 could	have	
been	more	compliant	to	practice	the	20/20/20	rule.	The	gender	
difference	showing	up	only	in	adults	and	not	in	children	could	
be	indicative	of	hormonal	differences	after	puberty	pertaining	
to	dry	 eye	 symptoms	being	more	 common	 in	 females	 than	
males.[23‑26] Taken together, it appears that only those who are 
symptomatic	practice	this	rule	more	commonly.	Reduction	of	
symptoms	(or	not)	after	practicing	this	rule	still	needs	further	
investigation.

Earlier	 studies	have	 shown	 increased	 symptoms	during	
the	COVID‑19	 time	period,	when	 compared	 to	pre‑COVID	
time	period.[27‑31]	As	our	survey	did	not	compare	the	pre‑	and	
post‑COVID	symptoms,	it	will	be	difficult	to	comment	on	this	
trend.	Majority	of	 the	participants	 (70%)	used	 their	digital	

Figure 2: Age and gender distribution of those practicing the 20/20/20 
rule and those who do not

Figure 1: Pie chart showing the percentage of participants having 
symptoms of (a) burning sensation and (b) headache in the practicing 
and nonpracticing groups. The percentages shown in the part figures 
are grouped into two: one for those with “never” and “not very often” 
presentation and the other for the remaining frequencies of presentation 
of the symptoms

b

a
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devices	for	4	h	or	more	in	this	study.	The	time	spent	on	digital	
devices	 is	 comparable	with	 the	 earlier	 findings	 observed	
during	the	COVID‑19	lockdown,	which	ranged	from	4	to	9	h	
per	day.[11,20,31] Another study on digital eye strain reported 
the	maximum	hours	spent	on	digital	device	to	be	10	h/day,[12] 
and	 in	 our	 study,	 one‑third	 of	 individuals	were	 spending	
more	 than	 8	 h	with	 the	digital	 devices.	We	 also	 observed	
that	 adults	 spend	more	 time	on	digital	 devices	 compared	
to	 children.	This	 could	be	due	 to	 the	 restricted	online	 class	
duration	for	children,	whereas	the	work	hours	for	adults	have	
no	such	restrictions.	Children	were	also	found	to	be	having	
significantly	low	overall	symptom	score	than	adults	(P	<	0.001).	
It	is	unclear	if	the	lower	symptom	score	resulted	from	less	time	
spent	on	the	digital	device,	or	if	it	was	due	to	better	binocular	
vision	parameters	 (e.g.,	 higher	 accommodative	 amplitude)	
in	children,	or	simply	because	children	may	not	observe	and	
report	symptoms	as	much	as	adults	would.

There	are	some	limitations	in	this	study.	First	of	all,	caution	
needs	to	be	applied	when	generalizing	this	study	results	to	
a	 larger	population.	Given	 that	 the	 survey	originated	 and	
was	disseminated	from	an	eye	institute,	it	is	possible	that	the	
numbers	particularly	 for	practicing	 the	20/20/20	 rule	 could	
be	on	the	higher	side	than	what	can	be	found	in	the	general	
population.	Additionally,	 it	 is	also	not	 strictly	documented	
how	the	20/20/20	rule	is	practiced.	A	person	may	take	breaks	
while	working	on	digital	devices,	but	whether	they	do	it	after	
every	20	min	can	be	questionable.	No	clinical	measurements	
were	 performed	 in	 real	 time	 in	 this	 study;	 therefore,	 the	
asthenopic	symptoms	reported	cannot	be	fully	attributed	or	
correlated	 to	 the	digital	device	use	 alone.	Any	underlying	
visual	 problems	 such	 as	 uncorrected,	 undercorrected,	 or	
overcorrected	 refractive	 error	may	 also	 have	 contributed	
to	 these	 symptoms.[32‑34] Even though a larger group of 
individuals	can	be	reached	through	the	Internet,	the	number	of	
participants	(sample	size)	was	less	in	this	study.	This	might	be	
due	to	many	online	questionnaires	and	studies	being	circulated	
during	the	COVID‑19	lockdown	period,	resulting	in	a	possible	
fatigue	or	aversion	for	participation	in	such	studies.	Another	
important	 limitation	 is	 that	 the	 study	used	a	questionnaire	
based	on	CISS	 that	was	originally	developed	 for	detecting	
convergence	insufficiency	and	not	for	digital	eyestrain.	Few	
studies	 have	 found	CISS	 to	 be	 less	 sensitive	 for	detecting	
convergence	 insufficiency	 as	well.[35,36]	Hence,	 it	 is	possible	
that	the	symptom	score	that	was	collected	in	this	survey	may	
not	be	very	sensitive	or	specific	for	asthenopic	symptoms	due	
to	digital	device	use.	Nevertheless,	the	symptoms	scores	still	
showed	some	correlation	to	gender	differences,	which	 is	 in	
agreement	to	the	existing	literature.

Conclusion
In	 conclusion,	only	very	 few	participants	were	 found	 to	be	
regularly	practicing	the	20/20/20	rule,	even	though	majority	
of	 them	 are	 using	 their	 digital	 device	 for	 longer	 hours.	
The	preliminary	 evidence	 from	 this	 survey	 shows	 that	 the	
symptoms	 scores	 are	 comparable	 between	 those	who	do	
not	 and	do	practice	 the	 20/20/20	 rule.	 Those	who	practice	
the	20/20/20	rule	seem	to	do	so	due	to	symptoms	of	burning	
sensation	and	headache.	Systematic	studies	will	be	required	
to	 evaluate	 how	 the	 rule	 is	 practiced	 and	 investigate	 the	
effectiveness	of	practicing	 the	 20/20/20	 rule,	particularly	 in	
those	who	have	binocular	vision	dysfunction.	Future	studies	

can	also	be	planned	to	look	at	the	correlation	of	the	symptoms	
score	with	the	measured	binocular	vision	parameters.
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