
Can	AI	Predict	Cognitive	Decline	in	Elderly	Patients?
Rasit	Dinc

Rasit	Dinc	Digital	Health	&	AI	Research

Published:	September	20,	2020	|	AI	in	Neurology

DOI:	10.5281/zenodo.17998709

Abstract

The	global	population	is	aging	at	an	unprecedented	rate,	and	with	this	demographic	shift
comes	a	growing	concern	for	age-related	health	issues,	particularly	...
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Introduction

The	 global	 population	 is	 aging	 at	 an	 unprecedented	 rate,	 and	 with	 this
demographic	 shift	 comes	 a	 growing	 concern	 for	 age-related	 health	 issues,
particularly	 cognitive	 decline	 and	 dementia.	 Early	 detection	 of	 cognitive
impairment	is	crucial	for	timely	intervention	and	management,	but	traditional
screening	 methods	 can	 be	 time-consuming	 and	 require	 specialized
professionals.	 In	 recent	 years,	 artificial	 intelligence	 (AI)	 has	 emerged	 as	 a
promising	 tool	 in	 healthcare,	 offering	 the	 potential	 to	 revolutionize	 how	we
predict	and	detect	cognitive	decline	 in	elderly	patients.	This	article	explores
the	current	state	of	AI	 in	 this	 field,	drawing	on	recent	academic	research	to
understand	its	capabilities	and	limitations.

AI-Powered	Gait	Analysis:	A	Window	into	Cognitive	Health

One	 innovative	 approach	 to	 detecting	 cognitive	 impairment	 is	 through	 the
analysis	of	walking	patterns,	or	gait.	A	2024	study	published	in	Alzheimer's	&
Dementia:	Diagnosis,	Assessment	&	Disease	Monitoring	demonstrated	that	AI-
enabled	 gait	 analysis	 can	 be	 a	 powerful	 tool	 for	 identifying	 early	 signs	 of
cognitive	decline	 [1].	The	 researchers	used	deep	 learning	models	 to	analyze
data	 from	 sensors	 worn	 by	 elderly	 participants	 while	 they	 walked.	 The	 AI
model	was	able	to	distinguish	between	individuals	with	and	without	cognitive
impairment	with	a	high	degree	of	accuracy,	particularly	in	terms	of	sensitivity,
meaning	 it	 was	 very	 effective	 at	 correctly	 identifying	 those	 with	 cognitive
issues.	 However,	 the	 study	 also	 highlighted	 a	 key	 limitation:	 while	 the	 AI
model	could	identify	existing	cognitive	impairment,	it	was	not	able	to	predict
future	 cognitive	 decline.	 This	 suggests	 that	 gait	 analysis	 is	 a	 valuable



screening	tool	for	current	cognitive	status	but	may	not	yet	be	a	predictive	one.

Machine	Learning	Models	for	Comprehensive	Prediction

Beyond	gait	 analysis,	 researchers	are	exploring	 the	use	of	machine	 learning
models	that	incorporate	a	wider	range	of	data	to	predict	cognitive	decline.	A
2024	 study	 in	 Frontiers	 in	 Computational	 Neuroscience	 utilized	 Support
Vector	Machines	 (SVM),	 a	 type	 of	machine	 learning	 algorithm,	 to	 analyze	 a
variety	 of	 clinical	 and	demographic	data	 from	elderly	patients	 [2].	 The	SVM
models	achieved	impressive	accuracy,	exceeding	93%,	in	predicting	cognitive
decline.	 The	 study	 identified	 several	 key	 predictors,	 including	 level	 of
education,	 sleep	patterns	 (bedtime),	 use	of	medication	 for	 chronic	pain,	 and
the	presence	of	conditions	like	diabetes	and	stroke.	This	research	underscores
the	 potential	 of	 AI	 to	 analyze	 complex,	 multi-faceted	 data	 to	 identify
individuals	 at	 high	 risk	 for	 cognitive	 decline,	 enabling	 more	 targeted	 and
personalized	interventions.

The	Broader	Landscape	of	AI	in	Cognitive	Health

A	2020	conceptual	review	in	Psychiatry	Research	provides	a	broader	overview
of	 the	 various	 AI	 approaches	 being	 used	 to	 predict	 and	 detect	 cognitive
decline	 [3].	 The	 review	 emphasizes	 that	 AI's	 strength	 lies	 in	 its	 ability	 to
analyze	 large	 and	 complex	 datasets,	 including	 imaging	 data,	 clinical	 notes,
and	 even	 speech	 patterns,	 to	 identify	 subtle	 changes	 that	 may	 indicate	 the
onset	 of	 cognitive	 impairment.	 This	 comprehensive	 approach	 allows	 for	 a
more	holistic	understanding	of	an	individual's	cognitive	health	and	can	help	to
identify	at-risk	individuals	earlier	than	traditional	methods.

Conclusion:	A	Promising	Future	with	Remaining	Challenges

The	 research	 overwhelmingly	 suggests	 that	 AI	 holds	 significant	 promise	 for
the	 early	 detection	 of	 cognitive	 decline	 in	 elderly	 patients.	 From	 analyzing
how	a	person	walks	 to	 integrating	 a	wide	 array	 of	 clinical	 data,	AI-powered
tools	 are	 demonstrating	 their	 ability	 to	 identify	 cognitive	 impairment	 with
increasing	 accuracy.	 However,	 it	 is	 important	 to	 acknowledge	 the	 current
limitations.	 As	 highlighted	 in	 the	 gait	 analysis	 study,	 predicting	 future
cognitive	decline	remains	a	significant	challenge.	Furthermore,	 the	accuracy
of	AI	models	is	heavily	dependent	on	the	quality	and	diversity	of	the	data	they
are	 trained	 on.	 Despite	 these	 challenges,	 the	 rapid	 advancements	 in	 AI
technology,	 coupled	 with	 the	 growing	 availability	 of	 health	 data,	 suggest	 a
future	where	AI	 plays	 a	 pivotal	 role	 in	 proactive	 and	 personalized	 cognitive
healthcare	for	the	elderly.
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