
January	2021	 	 121Misra, et al.: Diagnostic accuracy of vision screening in preschool children

Financial support and sponsorship
Lions	Club	International	Foundation,	USA,	Lavelle	Fund	for	
the	Blind,	USA,	Sun	Pharma	Corporate	Social	Responsibility	
grant	and	Hyderabad	Eye	Research	Foundation.

Conflicts of interest
There	are	no	conflicts	of	interest.

References
1.	 Ciner	EB,	 Schmidt	PP,	Orel‑Bixler	D,	Dobson	V,	Maguire	M,	

Cyert	L,	et al.	Vision	screening	of	preschool	children:	Evaluating	
the	past,	looking	toward	the	future.	Optom	Vis	Sci	1998;75:571‑84.

2.	 Force	USPST.	Vision	screening	 for	 children	1	 to	5	years	of	age:	
US	preventive	 services	 task	 force	 recommendation	 statement.	
Pediatrics	2011;127:340‑6.

3.	 Miller	JM,	Lessin	HR.	Instrument‑based	pediatric	vision	screening	
policy	statement.	Pediatrics	2012;130:983‑6.

4.	 Joish	VN,	Malone	DC,	Miller	JM.	A	cost‑benefit	analysis	of	vision	
screening	methods	 for	 preschoolers	 and	 school‑age	 children.	
J	AAPOS	2003;7:283‑90.

5.	 Forcina	 BD,	 Peterseim	MM,	Wilson	ME,	 Cheeseman	 EW,	
Feldman	S,	Marzolf	AL,	 et al.	 Performance	 of	 the	 spot	 vision	
screener	in	children	younger	Than	3	years	of	age.	Am	J	Ophthalmol	
2017;178:79‑83.

6.	 Kirk	VG,	Clausen	MM,	Armitage	MD,	Arnold	RW.	Preverbal	
photoscreening	 for	 amblyogenic	 factors	 and	 outcomes	 in	
amblyopia	treatment:	Early	objective	screening	and	visual	acuities.	
Arch	Ophthalmol	2008;126:489‑92.

7.	 Friedburg	D,	Kloppel	KP.	 [Early	 correction	of	 hyperopia	 and	
astigmatism	 in	 children	 leads	 to	better	development	of	 visual	
acuity].	Klin	Monbl	Augenheilkd	1996;209:21‑4.

8.	 Modest	JR,	Majzoub	KM,	Moore	B,	Bhambhani	V,	McLaughlin	SR,	
Vernacchio	 L.	 Implementation	 of	 instrument‑based	 vision	
screening	for	preschool‑age	children	in	primary	care.	Pediatrics	
2017;140:e20163745.

9.	 Arana	Mendez	M,	Arguello	 L,	Martinez	 J,	 Salas	 Vargas	M,	
Alvarado	Rodriguez	AM,	Papa	CE,	et al.	Evaluation	of	the	spot	vision	
screener	in	young	children	in	Costa	Rica.	J	AAPOS	2015;19:441‑4.

10.	 Arnold	RW,	Armitage	MD.	Performance	of	four	new	photoscreeners	
on	 pediatric	 patients	 with	 high	 risk	 amblyopia.	 J	 Pediatr	
Ophthalmol	Strabismus	2014;51:46‑52.

11.	 Peterseim	MM,	Papa	CE,	Wilson	ME,	Davidson	JD,	Shtessel	M,	
Husain	M,	et al.	The	effectiveness	of	the	spot	vision	screener	 in	
detecting	amblyopia	risk	factors.	J	AAPOS	2014;18:539‑42.

12.	 Qian	 X,	 Li	 Y,	 Ding	G,	 Li	 J,	 Lv	H,	Hua	N,	 et al.	 Compared	
performance	 of	 Spot	 and	 SW800	 photoscreeners	 on	Chinese	
children.	Br	J	Ophthalmol	2019;103:517‑22.

13.	 Silbert	DI,	Matta	NS.	Performance	of	 the	 spot	 vision	 screener	
for	the	detection	of	amblyopia	risk	factors	in	children.	J	AAPOS	
2014;18:169‑72.

14.	 Available	 from:	 https://www.welchallyn.com/content/dam/
welchallyn/documents/upload‑docs/user‑testing/80024081A.pdf.	
[Last	accessed	on	2019	Feb	20].

15.	 Garry	GA,	Donahue	SP.	Validation	of	spot	screening	device	for	
amblyopia	risk	factors.	J	AAPOS	2014;18:476‑80.

16.	 Miller	 JM,	Lessin	HR,	American	Academy	of	Pediatrics	Section	
on	Ophthalmology;	Committee	 on	 Practice	 and	Ambulatory	
Medicine;	American	Academy	 of	Ophthalmology;	American	
Association	 for	Pediatric	Ophthalmology	and	Strabismus,	 et al.	
Instrument‑based	pediatric	 vision	 screening	policy	 statement.	
Pediatrics	2012;130:983‑6.

17.	 Mettla	AL,	Marmamula	 S,	Khanna	RC.	Children’s	 eye	health	
programmes:	Successful	 strategies	 and	challenges.	Community	
Eye	Health	2017;30:S28‑30.

18.	 Rao	GN,	Khanna	RC,	Athota	SM,	Rajshekar	V,	Rani	PK.	Integrated	
model	of	primary	and	secondary	eye	care	for	underserved	rural	
areas:	The	L	V	Prasad	Eye	Institute	experience.	Indian	J	Ophthalmol	
2012;60:396‑400.

19.	 Available	from:	https://www.nsdcindia.org.	[Last	accessed	on	2019	
Feb	20].

20.	 Available	 from:	 https://wcd.nic.in/schemes/anganwadi‑
services‑scheme.	[Last	accessed	on	2019	Feb	20].

21.	 Marmamula	 S,	Khanna	RC,	Mettla	AL,	Pehere	NK,	Keeffe	 JE,	
Yameneni	DK,	et al.	Agreement	and	diagnostic	accuracy	of	vision	
screening	in	children	by	teachers,	community	eye‑health	workers	
and	vision	technicians.	Clin	Exp	Optom	2018;101:553‑9.

22.	 Available	from:	https://www.iapb.org/news/developing‑competent‑
allied‑ophthalmic‑personnel/.	[Last	accessed	on	2019	Feb	20].

23.	 Panda	L,	Barik	U,	Nayak	S,	Barik	B,	Behera	G,	Kekunnaya	R,	et al.	
Performance	of	photoscreener	in	detection	of	refractive	error	in	
all	age	groups	and	amblyopia	risk	factors	in	children	in	a	Tribal	
district	of	Odisha:	The	Tribal	Odisha	eye	disease	study	(TOES)	#	
3.	Transl	Vis	Sci	Technol	2018;7:12.

Commentary: Agreement and 
diagnostic accuracy of vision 
screening in preschool children 
between vision technicians and spot 
vision screener

The development of normal vision in human is the result of 
progression	from	the	rudimentary	sensory	feedback	of	lower	
vertebrates	 to	 the	 advanced	 binocular	 cortical	 vision	 and	
conjugate	eye	movements	of	higher	primates.	In	ethnologically	
lesser	advanced	organisms,	the	type	of	binocular	vision	relies	
completely	upon	the	dissociated	position	of	the	eyes,	which	are	
divergent	with	regard	to	each	other,	the	body,	and	the	head.	
Inward	development	of	 the	orbits	 and	eyes	 from	disparate	
positions	on	the	head	to	frontal	location	in	the	face	has	turned	

into	a	single	binocular	stereo‑vision	as	a	acclimation	ability	in	
higher	vertebrates	like	humans.[1]

For	the	development	of	normal	visual	acuity,	both	the	retina	
needs	to	be	exposed	to	a	focused	image	from	birth	to	nine	years	
of	age.	Initially	the	infants	at	birth	has	a	visual	acuity	of	20/1200	
and	 on	 exposure	 to	 regular	 and	 equally	 consistent	 visual	
stimuli	it	improves	to	a	normal	visual	acuity	of	20/20.	In	the	
presence	of	natural	visual	stimuli	blockage	by	high	difference	in	
refractive	power	between	two	eyes	(anisometropia),	hindrance	
of	the	visual	axis	(deprivation),	or	improperly	aligned	visual	
axis	 (squint),	 binocular	 single	 vision	 evolution	 is	deterred	
resulting	in	amblyopia.[1,2]

So	 early	 visual	 assessment	 in	 children	 is	 of	 utmost	
importance	 to	 rule	 out	 any	 ocular	 abnormality	 possibly	
arresting	proper	visual	acuity	development.	This	also	helps	
in	 timely	management	of	 any	 treatable	pathology.	But	 it	 is	
easier	said	than	done,	to	measure	visual	acuity	in	childhood	
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population	is	a	very	challenging	and	tedious	task.	It	poses	lot	
of	problems	for	everyone	involved	(parents,	ophthalmologists,	
optometrists,	 and	 community	 eye	 health	workers).	 These	
difficulties	are	mainly	un	co‑operative	behavior	of	children,	lack	
of	aptly	structured	ocular	centers	in	the	periphery,	ignorant,	
and	uneducated	parents,	lesser	number	of	pediatric	vision—
technicians	and	ophthalmologists,	lack	of	appropriate	training	
to	the	eye	health	care	workers,	multiple	time	consuming	visits	
and	non‑availability	of	modern	equipment	to	examine	and	treat	
visually	impaired	children.[1,2]

As	traditional	method	of	cycloplegic	refraction	is	the	ideal	
and	most	accurate	one	to	detect	refractive	power	in	children	but	
at	the	same	time	it	is	very	time	consuming	and	requires	multiple	
visits.	So,	 the	 researchers	and	ophthalmologists	are	 looking	
for	 amicable	 alternatives	 to	 assess	 refraction	 in	 childhood	
population.	One	such	automatic	and	easily	operable—refractor	
available	is	the	Spot	handheld	photorefractor	by	Welch	Alleyn.	
It	is	equipped	with	immediate	functionality	of	software‑based	
referral	criteria	and	also	allows	user	to	manually	adjust	such	
referral	criteria.	It	needs	to	be	held	approximately	at	a	distance	
of	1	meter	 from	the	child	who	fixes	his	gaze	at	 the	colorful	
display	of	 attractive	 lights	 and	 sounds.	The	digital	display	
indicates	 if	 the	child	 is	 too	distant	or	 too	near	and	shows	a	
spinning	 circle	 and	 the	 child’s	 face	when	data	 acquisition	
is	processing	which	completes	 in	usually	two	seconds	only.	
A	comprehensive	report	on	inter	pupillary	distance,	pupillary	
diameter,	eye	alignment,	measured	refraction	of	both	the	eyes,	
and	recommendation	of	referral	or	non‑referral	is	displayed	
on	the	screen.	This	data	is	stored	in	the	memory	card	attached	
to	the	device	and	available	for	printing.	The	SVS	(Spot	vision	
screener)	suggests	an	interpretation—“all	parameters	within	
normal	range”	or	“complete	eye	examination	required.”	The	
device	on	in	ability	to	acquire	every	measurement	of	a	subject	
will	automatically	displays	causes	like	“pupils	too	miotic”	or	
“pupils	not	detected,”	“not	in	range,”	or	“	attempting	again	
to	 obtain	 a	 reading”.	Now	 it	 comes	with	 an	updated	 and	
advanced	 software	version	of	 the	 2.0.16	 that	makes	 it	user	
friendly.[1]	 So	now	even	a	 lay	person	or	 community	health	
worker	 can	easily	measure	all	 the	parameters	by	providing	
very	 little	 training.	Rohit	C	K	 et al.	 assessed	sensitivity	and	
specificity	of	SVS	by	CHEW	(Community	health	eye	worker)	
versus	refraction	by	VT	(Vision	technicians)	by	single	masking	
in	 childhood	population	 of	 two	districts.	 The	 SVS	proves	
to	be	 equally	 effective	 in	measuring	various	parameters	 in	
childhood	population	as	by	trained	pediatric	vision	technicians	
with additional advantage of measurement of so many other 
relevant	parameters	and	referral	recommendation	option.	This	
makes	SVS	to	be	quite	a	user	friendly	device	for	assessment	of	
refraction	in	the	peripheries.[2]

David	I	Silbert	et al.	 found	an	underestimation	of	1.02	
Dioptre	 (D),	 SE	 (Spherical	 equivalent)	 refractive	 error	
in	 comparison	 to	 the	 cycloplegic	 refraction	 that	 further	
increases	 as	 the	 hypermetropia	 increases.[3] Peterseim 
et al.	 reported	 an	 underestimation	 of	 hyperopia	 by	 1.35	
D	as	compared	to	the	cycloplegic	refraction	in	a	cohort	of	
1–16	year	age	group	of	high‑risk	children.	Although	their	
study	subjects	were	children	with	delayed	developmental	
milestones	 and	 of	 Down	 syndrome	which	 are	 known	

accommodative	 dysfunctional	 subjects. [1] Plusoptix 
Inc	(Atlanta,	GA)	photoscreener	underestimated	hyperopia	
by	0.64	D	only.[4]

So,	as	SVS	are	susceptible	to	variability	and	false	reading	in	
the	presence	of	accommodation,	more	so	in	younger	children.	
Therefore,	 SVS	 should	be	used	 as	 a	 screening	device	 only	
and	cycloplegic	refraction	is	a	must	for	actual	assessment	of	
refractive	power	in	the	childhood	population.	As	any	screening	
technique	 is	 bound	 to	produce	 false	 negative	 results,	 it	 is	
mandatory	that	parents	or	caregivers	who	have	even	slightest	
of	concerns	regarding	a	child’s	vision	must	be	recommended	
a	comprehensive	eye	examination.
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