
© 2021 Indian Journal of Ophthalmology | Published by Wolters Kluwer - Medknow

Guest Editorial

Big data and artificial intelligence - 
Tools to be future ready?

The	era	of	digitalization	has	dawned	and	with	it,	it	has	brought	
multiple opportunities and at the same time multiple new 
challenges	too.

In	 the	field	of	 ophthalmic	 clinical	 record	keeping,	more	
and	more	hospitals	 are	 shifting	 toward	 electronic	medical	
record	software.	As	electronic	data	are	comparatively	easier	to	
store	and	transfer,	there	already	has	been	and	in	near	future	
there	will	be	an	exponential	increase	in	the	sheer	volume	of	
data	available	for	the	researchers	to	make	use	of.	This	kind	of	
humongous	data	with	their	multiple	hierarchies,	categories,	
subcategories,	multiple	types	of	variables	and	their	complex	
interactions	together	constitute	the	“big	data.”

What	is	big	data	exactly?	It	can	be	defined	as	data	sets	whose	
size	or	type	is	beyond	the	ability	of	the	traditional	relational	
databases	to	capture,	manage	and	process	the	data	with	low	
latency.	Sources	of	data	are	becoming	more	complex	than	those	
for	traditional	data	because	they	are	being	driven	by	artificial	
intelligence	(AI),	mobile	devices,	social	media	and	the	Internet	
of	Things.	For	example,	different	types	of	data	originate	from	
sensors,	devices,	video/audio,	networks,	log	files,	transactional	
applications,	web	and	social	media	–	much	of	it	is	generated	
in	real	time	and	at	a	very	large	scale.[1]

Big	data	 characteristics	 are	 comprehensively	described	
with	six	Vs.	“Volume”	refers	to	the	amount	of	data,	“Velocity”	
refers	 to	data	 in	mobility	 as	well	 as	 speed	 and	 frequency	
of	data	 creation,	processing	 and	 analysis.	Complexity	 and	
heterogeneity	of	multiple	datasets	are	referred	to	as	“Variety.”	
“Veracity”	refers	 to	 the	data	quality,	 relevance,	uncertainty,	
reliability	and	predictive	value,	whereas	“Variability”	depicts	
the	consistency	of	the	data	over	time.	“Value”	of	the	big	data	
refers	to	the	coherent	analysis,	which	should	be	valuable	to	the	
patients	and	health	care	providers.[2]

Usually, the term big data	 is	 used	 in	 the	 context	 of	
business-related	data.	Medical	 record	data	by	 their	 inherent	
nature	are	more	complex	and	need	more	skills	for	analysis.	So,	as	
the	data	volume	increases,	it	will	be	productive	to	have	advanced	
tools	to	make	proper	sense	of	the	complex	data	and	make	sure	
that	the	best	possible	use	is	made	of	the	available	resources.	In	the	
field	of	ophthalmology,	there	are	some	large	data	collections	such	
as	The	SMEYEDAT	(Smart	Eye	Database),	which	is	a	web-based	
ophthalmic	data	warehouse	that	stores	electronic	records	and	
helps	in	faster	identification	of	patients	with	specific	conditions.[3] 
The	IRIS	(Intelligent	Research	in	Sight),	which	is	a	cloud-based	
ophthalmic	data	registry	developed	by	the	American	Academy	
of	Ophthalmology	that	aggregates	clinical	data	and	provides	
physicians	with	real-time	analysis	helping	them	compare	the	
effectiveness	of	various	available	treatment	options.[4]

Some	 important	 aspects	 that	 can	 be	 assessed	 in	 detail	
by	using	AI	 in	big	data	 analysis	 include	demographic	 and	
socioeconomic	factors.	For	example,	few	studies	report	gender	
bias	 in	 terms	of	women	having	 a	higher	 rate	 of	 blindness	
compared	with	men.[5,6]	 In	many	 such	 situations,	 big	data	
analysis	has	the	capability	of	handling	the	records	of	millions	

of	people	together	 in	relation	to	gender,	cause	of	blindness,	
geographic	location	and	so	on	and	the	sheer	gargantuan	size	
of	 the	sample	 taken	 into	consideration	can	provide	us	with	
statistically	more	accurate	results.

Similarly,	 cause	 and	 effect	 associations,	 prevalence	 and	
association	between	various	diseases	can	be	better	understood	
with	big	data.	For	example,	Shen	et al.[7]	were	able	to	analyze	
the	 association	 between	 refractive	 error	 and	prevalence	 of	
glaucoma	by	race	or	ethnicity	in	the	study	that	incorporated	
data	of	more	than	400,000	patients.

Big	data	serves	as	a	substrate	on	which	multiple	deep-learning	
algorithms	can	work	providing	with	results	like	never	before.	
For	 example,	 IDx-DR	 is	 the	first	AI	algorithm	approved	by	
the	U.S.	Food	and	Drug	Administration	for	the	detection	of	
diabetic	 retinopathy	 in	 the	offices	of	non-ophthalmic	health	
care	 practitioners.[8]	 It	 uses	 deep-learning	 techniques	 to	
compare	patients’	 fundus	photographs	with	 the	 large	data	
set	and	provides	results	with	advice	regarding	the	need	for	
a	referral.[8] Poplin et al.[9]	developed	a	retinal	photography–
based	 deep-learning	 algorithm	 that	was	 able	 to	 predict	
cardiovascular	 risk	 factors.	Mitani	 et al.[10] further reported 
that	retinal	photographs	could	be	used	to	predict	anemia.	This	
opens	the	possibility	of	a	coveted	future	where	a	single	fundus	
examination	can	help	in	the	early	diagnosis	and	treatment	of	
multiple	diseases	with	the	help	of	big	data	analysis.

Big	data	 can	be	made	more	universal	 if	various	medical	
records	software	used	all	over	the	country	can	pool	their	data	
in	a	uniform	format	allowing	region-wise	and	country-wise	
analysis.

Big	data	comes	with	its	own	set	of	challenges.	The	initial	
setup	for	big	data	analysis	requires	sophisticated	infrastructure	
and	trained	manpower.	The	data	can	only	be	as	good	as	the	
skill	with	which	it	is	entered.	It	is	subject	to	bias	and/or	error	
at	 the	point	 of	 entry	 because	 of	misinterpretation	 of	data,	
error	in	the	selection	of	right	spot	for	a	particular	data	and	so	
on	by	the	entry	operator	that	may	lead	to	erroneous	analysis.	
To	a	certain	extent,	attempts	can	be	made	toward	automatic	
data	transmission	from	device	to	device	–	for	example,	data	
from	 laboratory,	 imaging,	 billing,	 procedures	 and	 so	 on	
automatically	getting	updated	in	the	electronic	health	records	
and	vice	versa	to	minimize	the	human	errors.

The	health	record	of	a	patient	is	very	sensitive	data	and	the	
analytics	software	should	use	advanced	encryption	algorithms,	
pseudo-anonymization	of	the	personal	data	and	other	available	
methods	to	guarantee	privacy	and	security	of	the	data.[2]

At	certain	times,	the	results	obtained	by	such	observational	
and	retrospective	studies	may	not	be	confirmed	by	randomized	
prospective	studies	and	we	need	to	continue	to	be	vigilant	while	
interpreting	the	results.[11]

To	 conclude,	use	of	AI	 is	 the	new	big	 thing	 in	 the	field	
of	medical	 records	 and	big	data	 associated	with	 it.	 It	 can	
analyze	the	existing	data	in	multiple	new	ways	and	provide	
new	perspectives,	find	new	correlations,	provide	cause–effect	
associations	and	modify	treatment	regimes	and	all	this	can	be	
done	with	minimal	 time	and	effort	 consumption	 compared	
with	the	traditional	ways.
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More	studies	on	this	line	will	help	in	better	utilization	of	
available	 resources	as	 the	 treatment	plans	and	schemes	can	
be	personalized	 to	 a	particular	 area	 and	 specific	problems	
pertaining to people there and in a greater sense will help us 
to	be	“future	ready.”
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