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The impact of primary open-angle glaucoma: Comparison of 
vision-specific (National Eye Institute Visual Function Questionnaire-25) 
and disease-specific (Glaucoma Quality of Life-15 and Viswanathan 10) 

patient-reported outcome (PRO) instruments

Suresh Kumar, Sahil Thakur, Parul Ichhpujani

Purpose:	 To	 compare	 a	 general	 vision‑specific	 patient‑reported	 outcomes	 (PRO)	 	 instrument,	National	
Eye	Institute	Visual	Function	Questionnaire‑25	(NEIVFQ‑25)	with	two	disease‑specific	PRO	instruments,	
Glaucoma	Quality	of	Life‑15	(GQL‑15),	and	Viswanathan	10	in	patients	with	varying	severity	of	primary	
open	angle	glaucoma	(POAG).	Methods:	This	hospital‑based,	prospective	study	enrolled	140	glaucoma	
patients.	 The	 patients	were	 classified	 into	mild,	moderate,	 and	 severe	 glaucoma	 based	 on	 visual	 field	
defects.	All	these	patients	were	administered	the	three	PRO	instruments	and	the	results	were	statistically	
analyzed.	Results: All	 the	 three	 instruments	 showed	 high	 internal	 consistency	 (Cronbach’s	 alpha	
for	 GQL‑15,	 NEIVFQ‑25,	 and	 Viswanathan	 10	 were	 0.918,	 0.937,	 and	 0.929,	 respectively)	 There	 was	 a	
statistically	 significant	 difference	 between	 patients	 with	 mild,	 moderate,	 and	 severe	 POAG	 with	 all	
instruments (P	≤	0.001).	The	instruments	correlated	well	across	several	parameters	especially	the	peripheral	
vision	and	glare/dark	adaptation.	The	disease‑specific	scales	however	are	simpler	and	faster	to	administer.	
Conclusion: All	three	instruments	were	reliable	in	assessment	of	mild,	moderate,	and	severe	glaucoma.	
They	 correlated	 strongly	 with	 each	 other	 in	 most	 of	 the	 related	 subscales,	 domains,	 and	 questions.	
NEIVFQ‑25	additionally	gave	information	regarding	the	general,	psychological,	and	social	effects	of	the	
disease.
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From	the	patient’s	perspective,	activities	like	reading,	walking	
down	the	stairs,	and	recognizing	people	are	more	important	
than	 clinical	 endpoints	 like	 intraocular	pressure	 (IOP)	 and	
visual	fields	(VFs).[1,2]	Therefore,	currently	there	is	a	conscious	
shift	on	the	part	of	clinician	towards	incorporation	of	patient	
centric	 outcomes	 rather	 than	 clinical	 outcomes	 to	measure	
efficacy	 of	 treatment	 in	 glaucoma	patients.	Assessment	 of	
patient’s	perception‑based	QoL	has	become	an	integral	part	
of	overall	evaluation	and	management	of	glaucoma	patients.

Quality	of	life	in	glaucoma	patients	can	be	evaluated	using	
various	QoL	 instruments.	A	number	 of	 instruments	 have	
been	developed	and	employed	in	the	past	decade.	Currently,	
patient‑reported	outcomes	(PROs)	are	being	used	to	estimate	
functional	status,	disease	status,	or	health‑related	QoL.[3] These 
PRO	instruments	are	classified	into	three	major	categories	that	
include	instruments	addressing	functional	status	related	to	vision	
loss	 [Glaucoma	Quality	of	Life	15	(GQL‑15),	Viswanathan	10	
questionnaire,	and	Visual	Activity	Questionnaire],	instruments	
addressing	QoL	 [National	 Eye	 Institute	Visual	 Function	
Questionnaire‑51,	NEIVFQ‑51),	the	shorter	version	NEIVFQ‑25,	
Vision	Core	Module	1,	Quality	of	Life,	 and	Visual	Function	
Questionnaire],	and	instruments	assessing	other	factors	related	

to	disease	and	treatment	like	symptoms,	side	effects,	adherence,	
satisfaction,	and	self‑efficacy	(Treatment	Satisfaction	Survey	for	
Intraocular	Pressure,	the	Comparison	of	Ophthalmic	Medication	
for	Tolerability,	and	Eye	Drop	Satisfaction	Questionnaire).[4‑8]

Health‑related	or	generic	vision‑related	 instruments	 are	
lengthy,	difficult	to	use,	and	have	complex	scoring	system	and	
parochial	bias.	Instruments	addressing	health‑related/generic	
QoL	are	also	less	accurate	 in	picking	up	glaucoma	patients,	
especially	 in	 early/mild	 stage	 of	 disease.[3] However 
disease‑specific	 instruments	 act	 as	 great	 discriminator	
between	glaucoma	patients	and	controls	as	they	have	stronger	
correlation	with	clinical	parameters	like	VF	indices	as	compared	
to	 vision‑specific	 instruments.[9]	 The	 ideal	 glaucoma	PRO	
instrument	should	be	easy	to	use,	reproducible,	have	simple	
questions	and	easily	understandable	scoring	system.	Till	date,	
no	 single	 questionnaire	 satisfies	 this	definition	 of	 an	 ideal	
glaucoma	PRO	instrument.
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The	NEIVFQ‑25	is	most	commonly	employed	vision‑specific	
instrument	 for	 assessing	QoL	 in	glaucoma	patients.[10] It is 
considered	gold	standard	to	assess	QoL	in	glaucoma	patients	
and	all	newer	and	disease‑specific	 tools	are	compared	 to	 it.	
GQL‑15,	a	disease‑specific	instrument,	can	evaluate	the	effect	
of	 binocular	VF	 loss	 on	visual	 function.[4]	As	 compared	 to	
NEIVFQ‑25,	GQL‑15	 is	 shorter,	 easier	 to	use,	 and	 faster	 to	
administer.[4,9,2]	Viswanathan	and	associates	have	designed	a	
disease‑specific	10‑item	PRO	that	directly	target	functions	and	
activities	influenced	by	glaucoma.[11]

A	number	of	studies	have	found	vision‑specific	instrument	
like	NEIVFQ‑25	 to	be	useful	 in	assessing	QoL	of	glaucoma	
patients.[2,9,12]	 One	 study	 has	 compared	 vision‑specific	
instrument,	NEIVFQ‑25	with	 disease‑specific	 instrument	
GQL‑15,	 and	 found	GQL‑15	 to	be	better	 in	 terms	of	 being	
quick	and	more	user‑friendly.[9]	There	is	however	still	lack	of	
literature	regarding	comparison	of	different	 instruments	for	
assessing	QoL	in	glaucoma	patients.	There	is	also	lack	of	clarity	
as	to	which	instrument	is	best	for	elucidating	QoL	amongst	
glaucoma	patients.	To	 the	best	of	our	knowledge,	no	 study	
has simultaneously evaluated more than two instruments for 
assessing	glaucoma	patients.	This	study	was	designed	to	compare	
two	disease‑specific	 instruments	 (GQL‑15	and	Viswanathan	
10)	with	one	vision‑specific	instrument	(NEIVFQ‑25)	for	QoL	
assessment	in	Indian	primary	open	angle	glaucoma	(POAG)	
patients.

Methods
Study design
The	study	was	conducted	as	per	the	tenets	of	the	Declaration	
of	Helsinki	after	taking	approval	from	the	institutional	ethics	
committee.	It	was	a	hospital‑based,	cross‑sectional	analytical	
study.	All	 the	 subjects	 enrolled	 in	 the	 study	gave	a	written	
informed	 consent	before	being	 included	 in	 the	 study.	This	
was	a	pilot	study,	so	a	prior	sample	size	calculation	was	not	
done.	A	total	of	140	consecutive	subjects	visiting	the	outpatient	
services	were	enrolled	in	the	study.

Comprehensive ocular examination
This	 included	documentation	 of	 detailed	 ocular	 history,	
visual	acuity	 testing	with	 refraction,	 IOP	 testing,	gonioscopy	
with four mirror lens, dilated fundus examination with 
stereoscopic	 biomicroscopy	of	 the	 optic	 nerve	head	using	
slit‑lamp,	 indirect	ophthalmoscopy	where	 indicated,	and	VF	
testing	using	24‑2	SITA	FAST	on	Humphrey	Field	Analyser	II.	
The	Hodapp–Parrish–Anderson	criteria	were	used	to	classify	the	
cases	 into	mild,	moderate,	and	severe	glaucoma,	 respectively,	
considering	VF	defects	on	HFA	in	the	less	severely	affected	eye.[13]

Patient selection
Inclusion criteria:	 Patients	 diagnosed	with	 POAG	with	
age	 40	years	 or	 older	 and	on	medical	 therapy.	POAG	was	
diagnosed	if	the	patient	had	evidence	of	optic	nerve	damage	
from	either	one	or	both	of	the	following:	glaucomatous	optic	
disk	or	 retinal	nerve	fiber	 layer	 abnormalities,	 reliable	 and	
reproducible	glaucomatous	VF	abnormality,	and	open	angles	
on	gonioscopy.[14]

Exclusion criteria:	 In	 order	 to	 avoid	 factors	 that	 could	
preclude	the	patient	from	providing	reliable	and	valid	data,	
patients	having	preexisting	visually	 significant	 cataract	and	

history	of	 cataract	 surgery	 in	past	 3	months	were	 excluded	
from	 the	 study.	Patients	with	neurological	disease,	diabetic	
retinopathy,	hypertensive	retinopathy,	and	age‑related	macular	
degeneration	were	also	excluded	from	the	study.

QoL assessment
The	QoL	 instruments	were	orally	 administered	by	a	 single	
interviewer	(Supplemental	Material).	The	patient	was	conveyed	
the	questions	in	their	vernacular	language	by	the	interviewer.	
Over	a	course	of	two	clinic	visits	(a	week	apart),	the	patient	was	
administered	GQL‑15	and	Viswanathan	10	in	the	index	visit	and	
NEIVFQ‑25	in	the	follow‑up	visit.	In	order	to	ensure	compliance,	
the	patients	were	contacted	and	reminded	in	case	they	missed	
a	visit.	The	patients	requiring	any	change	in	treatment	between	
the	two	clinic	visits	were	excluded	from	the	study.

Statistical analysis
The	data	were	recorded	in	a	spreadsheet	and	QoL	scoring	was	
done	 as	per	 standard	 recommended	 scoring	 algorithm	 for	
that	questionnaire.[4,11,10,15]	Higher	values	of	NEIVFQ‑25	and	
Vishwanathan	10	scale	indicate	better	QoL,	while	in	GQL‑15,	
higher	values	indicate	a	lower	QoL.	The	data	were	then	analyzed	
using	IBM	Statistical	Package	for	Social	Sciences	(SPSS	Version	21	
for	Windows,	Armonk,	NY:	IBM	Corp.).	ANOVA	was	used	to	
compare	 the	QoL	scores	across	various	severity	of	glaucoma	
and	Pearson’s	 correlation	coefficient	was	used	 to	assess	 the	
correlation	of	the	scores	with	each	other.	Cronbach’s	alpha	was	
calculated	to	assess	the	internal	reliability	of	the	instruments.

Results
The	mean	QoL	scores	in	mild,	moderate,	and	severe	glaucoma	
using	NEIVFQ‑25,	GQL‑15,	 and	Viswanathan	 instruments	
are shown in Figs.	1	and	2.	All	the	three	instruments	showed	
statistically	significant	difference	between	mild,	moderate,	and	
severe	grades	of	glaucoma	(P values in Table	1).	There	was	no	
statistically	 significant	difference	between	 the	 three	groups	
based	on	age	and	gender	(P	>	0.05).

All	 the	 instruments	 showed	 good	 internal	 reliability.	
Cronbach’s	alpha	for	GQL‑15,	NEIVFQ‑25,	and	Viswanathan	
10	was	 0.918,	 0.937,	 and	 0.929,	 respectively.	Average	 time	
taken	to	administer	the	instruments	was	5,	7,	and	14	min	for	
Viswanathan,	GQL‑15,	and	NEIVFQ‑25,	respectively.

Correlations:
(1)	NEIVFQ‑25 and GQL‑15:	Correlation	between	NEIVFQ‑25	
and	GQL	15	is	shown	in	Table	2.	The	subscales	of	NEIVFQ‑25	
and	domains	of	GQL‑15	 showed	 statistically	 significant	
correlation	as	shown	in	Table	3.	Near	activities	subscale	of	
NEIVFQ‑25	correlated	strongly	with	central	and	near	vision	
domain	of	GQL	15	(r	=	−0.672).	Peripheral	vision	subscale	
of	NEIVFQ‑25	 correlated	with	outdoor	mobility	domain	
of	GQL‑15	 (r	 =	 −0.663).	Driving	 subscale	 of	NEIVFQ‑25	
correlated	with	the	peripheral	and	glare/dark	adaptation	
domain	of	GQL‑15	(r	=	−635	and	−	0.615,	respectively)

(2)	NEIVFQ‑25 and Viswanathan 10:	The	subscales	of	NEIVFQ‑25	
and	 questions	 of	Viswanathan	 10	 instrument	 showed	
statistically	 significant	 correlation	 as	 shown	 in	Table	 4.	
General	health	subscale	of	NEIVFQ‑25	correlated	strongly	
with	 the	question,	Do you have particular difficulty seeing 
after moving from a light to a dark room?;	near	vision	subscale	
correlated	with	the	question,	Do you ever have trouble following 
a line of print or finding the next line when reading?;	distance	
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Figure 1: Quality-of-life scores in National Eye Institute Visual Function 
Questionnaire-25

Table 2: Pearson correlation coefficients between National Eye Institute Visual Function Questionnaire‑25 subscales and 
Glaucoma Quality of Life‑15 subdomains

Central/Near Peripheral Glare and dark adaptation Outdoor mobility

General health −0.588 −0.584 −0.382 −0.610

General vision −0.541 −0.492 −0.478 −0.449

Mental health −0.433 −0.402 −0.425 −0.389

Ocular pain −0.551 −0.467 −0.458 −0.513

Near vision −0.672 −0.522 −0.541 −0.572

Distance vision −0.450 −0.592 −0.530 −0.548

Peripheral vision −0.430 −0.625 −0.498 −0.663

Social function −0.410 −0.420 −0.422 −0.553

Color vision −0.541 −0.438 −0.485 −0.351

Driving −0.527 −0.635 −0.615 −0.576

Role limitation −0.586 −0.533 −0.488 −0.598
Dependency −0.591 −0.437 −0.574 −0.530

Table 1: Study demographics (n=140)

Mild Moderate Severe

Number of cases 49 55 36

Age in years±SD 60.15±7.45 62.65±8.13 62.53±6.12

Gender distribution (male/female) 32/17 36/19 26/10

QoL Scores  
(Correlation Coefficients with VF indices)

NEIVFQ-25 94.65±3.25 88.38±4.93 81.99±5.42

(MD: 0.551, PSD: 0.369) Mild/Severe: P<0.001
Mild/Moderate: P<0.001

Moderate/Severe: P<0.001

GQL-15 16.02±3.05 19.38±6.38 32.36±6.27

(MD: 0.568, PSD: 0.480) Mild/Severe: P<0.001
Mild/Moderate: P=0.001

Moderate/Severe: P<0.001

Viswanathan 10 9.32±0.55 8.74±0.61 5.72±0.45
(MD: 0.604, PSD: 0.523) Mild/Severe: P<0.001

Mild/Moderate: P<0.001
Moderate/Severe: P<0.001

The decrease in scores indicates lower QoL in NEIVFQ-25 and Viswanathan instrument while higher scores in GQL 15 indicate lower QoL. SD: Standard Deviation; 
QoL: Quality of Life; GQL: Glaucoma Quality of Life; NEIVFQ: National Eye Institute Visual Function Questionnaire; PSD: Pattern Standard Deviation; MD: Mean 
Deviation; VF: Visual field

Figure 2: Quality-of-life scores in Glaucoma Quality of Life 15 and 
Viswanathan 10

vision	subscale	with	questions	like	Do you ever notice that 
parts of your field of vision are missing?, Have you noticed any 

deterioration in your sight over the last few years?, and Have 
you had to give up activities because of your sight?;	the	driving	
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subscale	correlated	with	questions	 like	Do you ever notice 
that parts of your field of vision are missing?, Are you troubled 
by glare or dazzled on sunny days or in bright lighting?, and Do 
you have particular difficulty seeing after moving from a light to 
a dark room?

(3)	GQL‑15 and Viswanathan 10:	 The	 domains	 of	GQL‑15	
instruments	showed	statistically	significant	correlation	with	
relevant	questions	of	Viswanathan	10	instrument	as	shown	
in Table	5.	Central/Near	domain	correlated	strongly	with	
the	question,	Do you ever have trouble following a line of print 
or finding the next line when reading?;	Peripheral	domain	with	
questions	like	Have you noticed any deterioration in your sight 
over the last few years? and Do you have difficulty finding things 
that you have dropped?;	glare/dark	adaptation	with	questions	
like Have you had to give up activities because of your sight?, 
Are you troubled by glare or dazzled on sunny days or in bright 

lighting?, and Do you have particular difficulty seeing after moving 
from a light to a dark room?;	and	outdoor	mobility	with	question	
like Have you had to give up activities because of your sight?

Discussion
PRO	is	a	broad	term	comprising	of	health	status	of	patients	as	
perceived	by	them.	Current	day	QoL	instruments	may	provide	
important information regarding disease and its treatment 
aspects	and	form	essential	part	of	their	management	strategy.	
However,	it	is	a	challenge	to	the	glaucoma	specialist	to	select	
appropriate	and	most	useful	instrument	for	their	patients.	In	
this	study,	we	have	compared	three	instruments	and	tried	to	
find	the	best‑suited	QoL	instrument	for	our	glaucoma	patients.

Mean	QoL	scores	for	all	instruments	correlated	well	with	
the	VF	indices	[Table	1].	Pourjawan et al.	have	found	stronger	

Table 4: Pearson correlation coefficients between Glaucoma Quality of Life‑15 subdomains and Viswanathan 10 questions

Do you 
ever 

notice 
that parts 

of your 
field of 

vision are 
missing?

Have you 
noticed any 
deterioration 
in your sight 
over the last 
few years?

Do you 
ever have 

trouble 
following a 
line of print 
or finding 
the next 

line when 
reading?

Do you 
notice 

variation 
in color 

intensity?

Do you 
bump into 

things 
sometimes?

Do you 
trip on 
things 

or have 
difficulty 

with 
stairs?

Have 
you 

had to 
give up 

activities 
because 
of your 
sight?

Do you 
have 

difficulty 
finding 
things 

that you 
have 

dropped?

Are you 
troubled 

by 
glare or 
dazzled 

on sunny 
days or 
in bright 
lighting?

Do you 
have 

particular 
difficulty 
seeing 
after 

moving 
from a light 

to a dark 
room?

Central/Near −0.445 −0.573 −0.588 −0.446 −0.438 −0.233 −0.123 −0.455 −0.331 −0.233

Peripheral −0.533 −0.633 −0.233 −0.445 −0.599 −0.513 −0.457 −0.611 −0.324 −0.411

Glare and dark 
adaptation

−0.337 −0.422 −0.474 −0.511 −0.333 −0.356 −0.563 −0.332 −0.559 −0.547

Outdoor mobility −0.414 −0.431 −0.418 −0.523 −0.517 −0.525 −0.544 −0.511 −0.524 −0.498

Table 3: Pearson correlation coefficients between National Eye Institute Visual Function Questionnaire‑25 subscales and 
Viswanathan 10 questions

Do you 
ever 

notice 
that 

parts of 
your field 
of vision 

are 
missing?

Have you 
noticed any 
deterioration 
in your sight 
over the last 
few years?

Do you 
ever have 

trouble 
following a 
line of print 
or finding 
the next 

line when 
reading?

Do you 
notice 

variation 
in color 

intensity?

Do you 
bump into 

things 
sometimes?

Do you 
trip on 
things 

or have 
difficulty 

with 
stairs?

Have 
you 

had to 
give up 

activities 
because 
of your 
sight?

Do you 
have 

difficulty 
finding 
things 

that you 
have 

dropped?

Are you 
troubled 

by 
glare or 
dazzled 

on sunny 
days or 
in bright 
lighting?

Do you 
have 

particular 
difficulty 
seeing 
after 

moving 
from a light 

to a dark 
room?

General health 0.331 0.224 0.545 0.118 0.345 0.245 0.432 0.214 0.433 0.673

General vision 0.538 0.723 0.453 0.440 0.456 0.411 0.498 0.522 0.437 0.213

Mental health 0.573 0.530 0.443 0.283 0.413 0.383 0.378 0.223 0.112 0.533

Ocular pain 0.567 0.467 0.398 0.478 0.538 0.433 0.234 0.222 0.533 0.242

Near vision 0.345 0.473 0.665 0.556 0.538 0.113 0.233 0.555 0.111 0.533

Distance vision 0.623 0.633 0.332 0.433 0.577 0.545 0.734 0.463 0.245 0.237

Peripheral vision 0.633 0.433 0.333 0.245 0.589 0.613 0.455 0.573 0.223 0.333

Social function 0.513 0.522 0.422 0.566 0.434 0.273 0.643 0.499 0.477 0.615

Color vision 0.479 0.434 0.476 0.511 0.423 0.454 0.477 0.398 0.465 0.473

Driving 0.637 0.622 0.373 0.388 0.488 0.352 0.553 0.432 0.611 0.645

Role limitation 0.530 0.443 0.333 0.245 0.234 0.222 0.634 0.469 0.545 0.598
Dependency 0.514 0.431 0.478 0.511 0.567 0.422 0.651 0.444 0.456 0.345
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correlation	 of	NEIVFQ‑25	 scores	with	mean	 deviation , 
pattern	SD	as	compared	to	GQL‑15.[12]	However,	Mbadunga 
et al.	 showed	 results	 similar	 to	 our	 study.[9] Viswanathan 
questionnaire	has	also	been	shown	to	have	strong	correlation	
with	VF	indices	similar	to	our	study.[16]

There	was	 statistically	 significant	 difference	 between	
mild,	 moderate,	 and	 severe	 glaucoma	 with	 all	 three	
instruments (P	<	0.001).	Goldberg	used	GQL‑15	to	differentiate	
mild,	moderate,	and	severe	glaucoma	and	reported	similar	
findings	 as	 ours.[4]	 However,	 Nelson	 was	 not	 able	 to	
differentiate	mild	glaucoma	from	moderate	glaucoma	by	using	
GQL‑15	instrument.[15] In another study, the authors were not 
able	to	differentiate	mild	glaucoma	from	moderate	glaucoma	
with	NEIVFQ‑25	and	GQL‑15	instrument.[9]	These	facts	deviate	
from	our	findings	but	varied	ways	to	grade	disease	severity	in	
different	studies	may	account	for	this	difference.

NEIVFQ-25 (nonvisual subscales)
Nonvisual	subscales	of	NEIVFQ‑25	like	general	health,	mental	
health,	social	function,	and	role	limitation	showed	significant	
decrease	 in	 scores	 corresponding	 to	 increased	 severity	 of	
glaucoma	[Table	5].	All	these	subscales	were	able	to	differentiate	
between	mild,	moderate,	and	severe	glaucoma	(P	<	0.001).

These	 results	demonstrate	 the	 importance	of	 nonvisual	
or	general	health‑related	 subscales	while	 assessing	QoL	 in	
glaucoma	patients.	 Jung	 et al.	 have	previously	 reported	 the	
higher	levels	of	depression,	anxiety,	altered	sleep,	psychological	
stress,	and	suicidal	ideation	in	patients	with	glaucoma	when	
compared	to	controls.[17]	These	findings	highlight	the	fact	that	
glaucoma	despite	being	an	ocular	disease	has	huge	impact	on	
general	and	psychological	health‑related	QoL.	Thus,	nonvisual	
parameters	like	general	health,	psychological	health,	and	social	
health	form	an	integral	part	of	any	QoL	instrument.

Correlation of NEIVFQ-25 and GQL-15
The	scores	of	different	domain	and	subscales	showed	significant	
correlation	 in	both	 the	 instruments	 [Table	 2].	The	near	 and	
peripheral	 vision	 subscales	 of	NEIVFQ‑25	 correlated	well	
with	the	near	and	peripheral	vision	domain	of	GQL	15.	This	
is	similar	to	the	previously	reported	results.[9] We also found 
strongest	correlation	between	the	general	health	and	peripheral	

vision	subscale	of	NEIVFQ‑25	and	outdoor	mobility	domain	
of	GQL‑15.	A	significant	correlation	between	 the	peripheral	
vision	subscales	of	the	NEIVFQ‑25	with	the	outdoor	mobility	
domains	of	the	GQL‑15	was	demonstrated	by	Mbadugha	et al.	
They	however	did	not	show	correlation	with	general	health	
subscale	which	is	in	contrast	to	our	findings.	This	correlation	
can	be	explained	by	the	fact	that	any	deterioration	in	general	
health	will	be	reflected	in	decreased	outdoor	activities.

The	driving	subscale	of	NEIVFQ‑25	in	our	study	correlated	
best	with	 the	peripheral	 vision	 and	glare/dark	 adaptation	
domain	of	GQL‑15.	Mbadugha	et al.	have	previously	shown	that	
driving	subscale	of	NEIVFQ‑25	strongly	correlated	with	the	glare	
and	dark	adaptation	but	not	with	the	peripheral	vision	domain	
of	GQL‑15.[9]	Our	findings	again	highlight	 the	 importance	of	
peripheral	vision	while	driving	 in	daylight.	We	agree	 that	
glaucoma	patients	may	also	have	difficulty	in	driving	at	night	
due	to	glare	and	poor	dark	adaptation.	Previous	studies	have	
also	shown	that	glare	and	dark	adaptation	were	most	disturbing	
problems	especially	during	early	stage	of	disease	but	get	less	
problematic	as	disease	progresses,	probably	because	patients	
adapt	to	these	problems	over	a	period	of	time.[15,18,19]	The	inability	
to	drive	leads	to	decreased	outdoor	mobility	and	hence	adversely	
affects	the	quality	of	 life	of	 these	patients.	The	assessment	of	
glare	and	dark	adaptation	 is	 thus	of	paramount	 importance	
in	the	clinical	management	of	all	stages	of	glaucoma	patients.

Correlation of NEIVFQ-25 subscales and Viswanathan 10
The	 scores	 of	 different	 subscales	 of	 NEIVFQ‑25	 and	
different	 questions	 of	Viswanathan	 10	 showed	 significant	
correlation	[Table	3].	In	our	study,	the	question,	Do you ever notice 
that parts of your field of vision are missing?	 in	Viswanathan	10	
instrument,	has	strong	correlation	with	general	vision	subscales	
of	NEIVFQ‑25.	Near	vision	 subscale	of	NEIVFQ‑25	 showed	
strong	correlation	with	question,	Do you ever have trouble following 
a line of print or finding the next line while reading? in Viswanathan 
10	 instrument.	Color	vision	 subscale	of	NEIVFQ‑25	 showed	
significant	correlation	with	question,	Do you notice variations in 
color intensity?	of	Viswanathan	10	 instrument.	All	 these	 facts	
highlight	high	degree	of	agreement	between	different	subscales	
and	related	questions	of	these	two	instruments.

Driving	subscales	of	NEIVFQ‑25	showed	strong	correlation	
with	questions,	Do you ever notice that parts of your field of vision 
are missing? and Do you have particular difficulty seeing after 
moving from a light to a dark room?, and Are you troubled by glare 
or dazzled on sunny days or in bright lighting? of Viswanathan 
10	instrument.	So	driving	subscales	of	NEIVFQ‑25	is	strongly	
correlating	with	questions	related	to	dark	adaptation,	glare	as	
well	as	peripheral	vision.	The	findings	of	these	two	instruments	
correlate	well	 with	 the	 findings	 discussed	 previously,	
highlighting	 the	 importance	 of	 glare/dark	 adaptation	 and	
peripheral	vision	in	activities	like	driving.

In	our	 study,	vision‑related	 subscales	of	NEIVFQ‑25	are	
strongly	correlating	with	questions	of	Viswanathan	10	related	
to	activities	dependent	on	vision.	Our	findings	are	quite	similar	
to	those	reported	previously,	which	highlight	the	importance	of	
questions	relating	to	near	and	peripheral	vision	in	assessment	
of	progressive	glaucomatous	decrease	in	QoL.[11]

Correlation of GQL-15 and Viswanathan 10
The	 scores	 of	 different	 domains	 of	 GQL‑15	 and	 related	
questions	of	Viswanathan	10	instrument	also	showed	significant	

Table 5: National Eye Institute Visual Function 
Questionnaire‑25 item scores across study groups

Mild (n=49) Moderate 
(n=55)

Severe 
(n=36)

General health 58.16±13.87 51.36±14.76 35.41±12.50

General vision 69.79±10.10 66.54±11.58 56.11±9.34

Mental health 95.28±6.46 93.97±6.24 89.40±9.89

Ocular pain 92.34±7.57 88.63±9.99 76.73±9.52

Near vision 90.13±8.95 86.88±10.56 77.94±13.11

Distance vision 98.80±5.10 95.75±7.50 95.83±8.47

Peripheral vision 98.97±4.99 93.63±10.99 88.88±13.94

Social function 98.97±4.99 96.13±6.74 94.44±10.54

Color vision 100±0.00 96.36±8.89 85.41±15.08

Driving 75.92±33.91 48.92±37.43 15.00±26.35

Role limitation 93.11±6.78 92.95±7.12 85.06±16.85
Dependency 98.97±4.99 98.78±5.17 93.75±10.23
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correlation	[Table	4].	In	our	study,	the	question,	Do you ever 
have trouble following a line of print or finding the next line when 
reading of	Viswanathan	10	correlated	best	with	the	central‑near	
vision	domain	of	GQL‑15. Questions, Do you have difficulty 
finding things that you have dropped? and Have you noticed any 
deterioration in your sight over the last few years?, of Viswanathan 
10	correlated	best	with	the	peripheral	vision	domain	of	GQL‑15.	
The	question,	Have you had to give up activities because of your 
sight?,	 correlated	 best	with	 the	 glare/dark	 adaptation	 and	
outdoor	mobility	domains.	The	questions,	Are you troubled by 
glare or dazzled on sunny days or in bright lighting? and Do you 
have particular difficulty seeing after moving from a light to a dark 
room?,	also	correlated	best	with	the	glare/dark	adaptation	and	
outdoor	mobility	domains	of	GQL‑15.

In	a	previous	study,	the	following	questions	of	Viswanathan	
10	 instrument,	Do you notice variations in color intensity?, Do 
you bump into things sometimes?, Do you trip on things or have 
difficulty with stairs?, and Do you have difficulty finding things that 
you have dropped?,	were	the	most	useful	questions	to	evaluate	
patients’	 limitations	due	to	glaucomatous	damage.[16] In our 
study,	 the	most	useful	 question	which	 strongly	 correlated	
with other instruments, Have you had to give up activities because 
of your sight?,	correlated	best	with	the	glare/dark	adaptation,	
and	outdoor	mobility	domains,	Are you troubled by glare or 
dazzled on sunny days or in bright lighting? and Do you have 
particular difficulty seeing after moving from a light to a dark 
room?	also	correlated	best	with	the	glare/dark	adaptation	and	
outdoor	mobility	domains.	These	findings	highlight	that	both	
instruments	have	strong	agreement	between	similar	domains.

Our	 study	however	has	 its	 limitations.	These	 limitations	
stem	 from	 the	 fact	 that	 this	 study	 is	a	 clinic‑based	one.	The	
study	population	is	more	male	dominated	and	this	may	not	be	
applicable	to	other	centers	having	a	different	gender	distribution.	
The	analysis	of	the	three	instruments	indicates	that	essentially	
all	three	are	in	good	agreement	while	evaluating	the	functional	
impact	of	glaucoma	on	similar	visual	domains.	Disease‑specific	
instruments	like	GQL‑15	and	Viswanathan	10	have	advantage	of	
being	shorter,	less	time‑consuming,	and	are	easy	to	administer	
as	compared	 to	NEIVFQ‑25.	NEIVFQ‑25	provides	additional	
information like general health, mental health, role limitation, and 
outdoor	mobility	that	better	indicate	overall	QoL.	The	inclusion	
of	such	parameters	is	vital	for	any	PRO	instrument	design.

Conclusion
In	 our	 study,	 one	vision‑specific	 and	both	disease‑specific	
instruments	were	able	to	differentiate	between	mild,	moderate,	
and	severe	glaucoma.	In	pairwise	comparison	most	subscales	of	
NEIVFQ‑25,	domains	of	GQL‑15	and	questions	of	Viswanathan	
10	strongly	correlate.	Most	disease‑specific	instruments	assess	
symptoms	and	 their	 effects	on	various	activities	of	patients	
but	 lack	 general	 health‑related	 assessment.	Vision‑related	
instruments	like	NEIVFQ‑25	assess	overall	QoL	but	are	difficult	
to	 administer.	We	 believe	 that	with	 the	 current	 available	
tools,	use	of	multiple	instruments	to	assess	QoL	offers	a	more	
comprehensive	 assessment	 than	using	 a	 single	 tool.	More	
studies	are	 required	 to	develop	a	precise	and	user‑friendly	
future	 instrument	 for	QoL	assessment	 in	glaucoma	patients	
after	incorporating	factors	such	as	emotional	concerns,	financial	
impacts	of	medications,	or	other	treatment‑related	issues.
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