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Introduction
Social	 cognition	 is	 the	 complex	 interaction	 of	 perceiving	 social	
cues,	 processing	 of	 those	 cues	 within	 a	 context	 and	 acting	
accordingly.	 It	 has	 been	 called	 a	 “critical	 predictor	 of	 social	
competency”	[1].	Simply	put,	it	is	how	humans	detect	what	others	
are	 feeling	 or	 thinking	 and	 respond	 appropriately.	 It	 has	 been	
studied	most	extensively	in	those	diseases	where	individuals	have	
been	the	most	devastated	by	its	deficits-	autism,	schizophrenia,	
and	 behavioral	 variant	 frontotemporal	 degeneration.	 Despite,	
clear	and	long	recognized	evidence	for	changes	in	social	aspects	
of	cognition	 in	aging	 [2,3],	 the	April	2015	 Institute	of	Medicine	
(IOM)	report	titled	“Cognitive	Aging:	Progress	 in	Understanding	
and	 Opportunities	 for	 Action”	 [4]	 does	 not	 address	 this	 topic.	
Because	of	 their	potential	 impact	on	daily	 function,	well-being,	
and	 family	 quality	 of	 life,	 we	 feel	 it	 is	 important	 to	 review	
differences	in	social	cognition	between	older	and	younger	adults,	
and	consider	them	as	relevant	as	other	measures	to	(in	the	words	
of	the	IOM	report)	“a	society	that	values	and	sustains	cognitive	
health.”	(p.352).	

Methods
A	Medline	search	was	conducted	for	the	term	“social	cognition”	
in	any	field,	and	limited	to	the	age	group	“Aged:	65+	years”	and	
English	as	 the	 language.	This	 search	 strategy	 identified	only	20	
references (Table 1).	Of	these,	only	eleven	compared	young	and	
old	participants	on	tasks	of	social	cognition,	and	there	was	little	
overlap	 in	 methods	 or	 terminology.	 This	 dearth	 of	 systematic	
research	in	social	cognition	in	older	adults	highlights	the	lack	of	
a	widely-accepted	definition	of	what	mental	properties	and	skills	
are	included	in	the	definition	of	social	cognition	and	the	most	valid	
methods	to	test	them	[5,6].	Therefore,	even	in	those	diseases	in	
which	social	cognition	has	been	more	thoroughly	addressed,	the	
literature	is	fractured	into	discussing	many	narrow	aspects	of	the	
phenomenology,	 often	 tied	 to	 a	 single	 experimental	 paradigm	
[7-12].	Fortunately,	 there	 is	emerging	consensus	on	conceptual	
models	of	 social	 cognition.	A	panel	of	experts	 in	 schizophrenia	
proposed	 consideration	 of	 four	 domains	 of	 social	 cognition:	 1)	
emotion	 processing,	 2)	 social	 perception,	 3)	 theory	 of	 mind/
mental	 state	 attribution,	 and	 4)	 attributional	 style/bias	 [13].	
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Unfortunately,	not	 all	 of	 these	aspects	of	 social	 cognition	have	
been	 well-studied	 in	 “normal	 cognitive	 aging”.	 Heberlein	 and	
Adolphs	 [14]	 conceptualized	 social	 cognition	 along	 two	 main	
dimensions, perception and attribution.	These	align	closely	with	
Pinkham	[13]	and	colleagues’	“emotion	processing”	and	“theory	
of	mind/mental	 state	 attribution”	 categories	 [13].	 The	 latter	 is	
also	 conceptually	 related	 to	 the	phenomenon	of	 “mentalizing”	
used by some authors. 

Observed age effects in social cognition
By	far,	theory	of	mind	(ToM)	is	the	best	studied	of	Pinkham	[13]	
and	 colleagues’	 four	 domains	 of	 social	 cognition	 in	 aging.	 Its	
development	 in	 childhood	 requires	 skills	 in	 executive	 function,	
especially	conflict	inhibition	[15].	It	has	been	described	as	having	
both	cognitive	(“cold”)	and	affective	(“hot”)	domains.	Cognitive	
ToM	is	defined	as	 the	ability	 to	predict	what	another	person	 is	
thinking	while	 affective	ToM	 is	 the	ability	 to	predict	what	 they	
are	 feeling.	 Affective	 ToM	 differs	 from	 empathy	 in	 that	 it	 is	
the	 knowledge	 of	 another’s	 feeling	 rather	 than	 experiencing	
it	 yourself	 [16].	 It	 can	 be	 referred	 to	 as	 “cognitive	 empathy”.	
Cognitive	 ToM	 is	 frequently	 tested	with	 a	 “false-belief”	 task-	 a	
task	where	 someone	 is	 asked	 to	 identify	 someone	else’s	belief	
despite	having	knowledge	that	 reality	conflicts	with	 that	belief.	
This	 can	be	measured	 in	 a	first-order	 task	 (“he	 thinks	 that	…”)	
or	with	a	more	complex	second-order	tasks	(“he	thinks	that	she	
thinks	that…”).	Older	individuals	tend	to	perform	equally	to	their	
younger	 counterparts	 on	 a	 first-order	 “false-belief”	 task	 but	

worse	on	a	second-order	test	of	cognitive	ToM	[17-19].	Affective	
ToM	 is	 impaired	 in	normal	 cognitive	aging,	despite	 intact	basic	
facial	 emotion	 recognition	 [15,16,18].	 This	 is	 frequently	 tested	
by	“The	Eyes”	task	where	the	person	is	asked	to	pick	a	word	to	
describe	how	a	person	is	feeling	based	on	seeing	only	their	eyes	
[20].	

In	contrast,	the	existing	literature	on	the	other	domains	of	social	
cognition	 is	much	more	 limited.	 Studies	of	 emotion	processing	
suggest	that	older	adults	experience	a	bias	towards	positivity	in	
interpretation	of	 facial	emotions	with	aging	 [21-25].	One	study	
suggested	that	social	perception	appears	preserved	in	aging	[26]	
while	another	suggested	it	might	appear	so	as	compensation	for	
other	age-related	cognitive	deficits	[27].	

Methodological issues 
Unfortunately,	 the	methodologies	of	 studies	of	 social	 cognition	
are	 fraught	with	 the	same	kinds	of	 challenges	 faced	by	studies	
of	 more	 discrete	 cognitive	 functions	 like	 memory	 or	 language	
[28].	 Of	 the	 20	 citations	 identified	 by	 our	 primary	 literature	
search,	 no	 two	 used	 the	 same	 experimental	 paradigm.	 There	
are	inherent	difficulties	in	studying	“normal	aging”	in	that	there	
is	 a	 selection	 bias	 to	 those	 that	 are	 enrolled	 as	 participants.	
The	 really	 successfully	 aging	 individuals	may	 not	 participate	 in	
research	because	they	are	too	busy	while,	on	the	other	end	of	
the	spectrum,	 there	are	also	 those	 that	are	 too	 ill	 [29].	People	
with	low	functional	status	or	limited	social	and	financial	support	
may	be	 less	 likely	 to	enroll	 in	 studies	 [30].	Additionally,	due	 to	

Author(s) Year Comments
Cosentino,	et	al. 2014 Alzheimer’s	disease;	no	healthy	older	controls
Mitchell, et al. 2014 Young-old	comparison;	sensory	loss	contributes	to	failures	of	prosody	in	aging
Slessor, et al. 2014 Young-old	comparison;	own-age	bias	in	social	cognition
Barber, et al. 2013 Older	adults	only;	stereotype	threat	affects	cognitive	performance

Sambataro, et al. 2012 Young-old	comparison;	functional	connectivity	for	networks	involved	in	memory	(and	social	cognition)	differs	
from young to old

Rakoczy,	et	al. 2012 Young-old	comparison;	slowed	processing	and	reduced	executive	function	in	aging	influences	ToM	and	emotional	
recognition

Kemp,	et	al. 2012 Disease	focus	(neurodegeneration);	review	paper
Bernstein, et al. 2011 Young-old	comparison;	increased	false	belief	bias	with	aging	on	ToM	tasks

Happe 2012 Disease	focus	(autism)	
Narvid,	et	al. 2009 Disease	focus	(fronto-temporal	dementia),	case	study
Krendl, et al. 2009 Young-old	comparison;	fMRI	study;	identified	differences	in	neural	response	to	stigmatized	individuals

Herndon 2010 Conceptual	review/hypothesis

Sollberger 2009 Disease	focus	(Neurodegeneration);	differences	in	regional	atrophy	are	associated	with	personality	
characteristics

Cornelis, et al. 2009 Cross-sectional	database	study;	socio-cultural	conservatism	varies	by	age	more	than	national	political	systems

Renner, et al. 2007 Young-old	comparison;	cohort	study;	personality	characteristics	are	an	age-related	determinant	of	physical	
exercise

Keightley, et al. 2006 Young-old	comparison;	positivity	bias	in	emotional	recognition	with	age;	social	cognition	is	a	unique	domain	of	
cognition

Ostir,	et	al. 2005 Disease	focus	(stroke);	social	cognition	is	a	predictor	of	recovery	and	satisfaction	after	stroke	at	age	>40

Washburn, et al. 2003 Older	adults	only;	relationships	between	social	cognition	and	general	cognition	in	frail	NH	residents-	social	
cognition	is	a	unique	domain

Hess, et al. 1994 Young-old	comparison;	age	differences	in	what	information	is	used	to	form/change	interpersonal	impressions

Dolen,	et	al. 1982 Older	adults	only;	social	cognition	and	interaction	are	related;	low	interaction	more	strongly	predicts	general	
cognitive	decline

Table 1	Results	of	PubMed	search	(“Social	Cognition”	with	limits	set	to	“English	Language”	and	“Aged	65+years”).
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the	demands	of	neuropsychological	testing,	those	with	primary	
languages	other	than	English	and	those	below	a	certain	education	
level	 are	 often	 excluded	 from	 study.	 Most	 studies	 rely	 on	 a	
cross-sectional	 design,	 comparing	 subjects	 from	 different	 age	
groups.	However,	 there	 is	 an	 inherent	 confound	 to	 that	design	
because	 of	 generational	 differences.	 The	 life	 experiences	 are	
very	different	and	may	make	the	group	demographics	dissimilar.	
What	 is	 required	 socially	 and	 educationally	 for	 one	 generation	
is	 very	 different	 than	 that	 required	 for	 another	 generation.	 In	
social	 cognition,	 generational	 differences	 must	 be	 specifically	
considered,	as	social	norms	vary	across	age	cohorts	independently	
of	the	age	of	the	subjects.	Cohort	differences	may	overestimate	
the	effects	of	aging	[31].

Although	 longitudinal	 studies	 are	 likely	 a	 better	 model,	 they	
present	 logistical	 changes	 and	 their	 own	 biases.	 Populations	
undergo	 attrition,	 leaving	 the	 healthiest,	 most	 educated	 and	
wealthiest-and	 perhaps	 the	most	 socially	 adept-participants	 to	
represent	the	original	study	group	[32].	Also,	repeating	the	same	
measures	over	time	allows	for	a	practice	effect	which	may	buoy	
someone’s	scores	despite	cognitive	decline	over	time	[33,34].	The	
insidious	onset	of	cognitive	decline	in	dementia	syndromes	may	
result	in	including	some	subjects	as	“cognitively	normal”	who	are	
in	fact	experiencing	preclinical	or	mild	symptomatic	expressions	
of disease.

Additionally,	 the	 experimental	 paradigms	 may	 not	 represent	
the	 complex	 environment	 in	 which	 someone	 lives	 and	 which	
influences	spontaneous	and	social	behaviors.	Tests	that	measure	
neuropsychological	 skills	 are	 often	 used	 as	 comparisons	 for	
more	 socially	 determined	 cognitive	 tasks.	 Neuropsychological	
and	 cognitive	 test	 stimuli	 can	 be	 classified	 to	 specific	 domains	
including	verbal,	visual-static,	visual-dynamic,	verbal	and	visual-
static,	and	verbal	and	visual-dynamic	[1].	Reality	typically	involves	
stimuli	that	are	dynamic	and	include	verbal	and	visual	information.	
Older	 individuals	 may	 have	 greater	 crystallized	 intelligence	
(vocabulary	and	general	knowledge)	that	lends	an	advantage	in	
verbal	tasks	[18,35].	The	tests	also	use	unfamiliar	terms	because	
people	tend	not	to	give	verbal	labels	to	the	underlying	steps	of	
emotion	 processing.	Without	 the	 language	 to	 describe	 it,	 it	 is	
difficult	to	parse	out	the	functions	involved	between	perception	
and	behavior	 [18].	 Thus,	 age-related	 changes	 in	other	 areas	of	
cognition	may	also	influence	the	interpretation	of	social	cognition	
tasks.	And	last	but	not	 least,	there	is	some	heritability	of	social	
cognition,	much	like	personality,	that	is	difficult	to	study	in	vivo	
due	to	the	complexity	of	the	environment	of	development	[36-
38].

Neuropsychology of social cognition and aging
The	majority	of	studies	in	this	area	have	focused	on	mental	state	
attribution	(ToM)	or	explicit	emotion	recognition.	Of	course,	there	
is	 a	 need	 to	 better	 understand	 what	 perceptual	 features	 and	
cognitive	 tasks	 are	needed	 in	order	 to	 achieve	 social	 cognition	
(Figure 1). Social behaviors are the outcome of both external and 
internal	events.	Stimuli	in	the	environment	are	processed	both	for	
primary	sensory	characteristics	and	for	attribution	of	their	social	
significance.	The	behaviors	result	when	both	the	external	stimuli	
and	drive	states	are	sufficiently	motivating	to	generate	a	response	

in	the	environment.	Subjectively,	informants	describe	changes	in	
personality	and	interpersonal	conduct	with	aging.	There	may	be	
a	loss	of	empathy,	increased	stereotyped	behaviors,	disinhibition	
and	emotion	dysregulation	[1].	However,	older	adults	tend	to	lack	
the	metacognition	required	to	predict	their	own	decline	[16].

Methodologic	 issues	plague	research	 in	 this	area	similar	 to	 the	
other	areas	of	cognitive	aging.	Coexisting	cognitive	deficits	must	
be	controlled	for	when	trying	to	isolate	social	cognition	deficits.	
Many	of	these	tasks	create	demand	on	executive	function	abilities	
including:	reasoning	with	unfamiliar	material,	conflict	 inhibition	
and	mental	flexibility,	all	of	which	have	been	shown	 to	decline	
with	age.	For	example,	older	adults	attend	less	to	the	eye	region	
of	faces	than	their	younger	counterparts	[18].	Studies	should	be	
designed	 to	 include	 controls	 for	 more	 elementary	 perceptual	
and	 cognitive	 deficits	 likes	 prosopagnosia	 in	 a	 facial	 emotion	
recognition	 task.	 Interestingly,	 basic	 emotions	 (those	 that	 are	
cross-culturally	recognized	e.g.,	happiness,	sadness,	fear)	appear	
to	 be	 better	 preserved	 than	more	 complex	 ones	 in	 aging.	 This	
may	be	explained	by	the	decreased	ability	to	evaluate	the	social	
context	and	apply	reasoning	[16].	

Additionally,	 testing	 methods	 must	 be	 ecologically	 valid.	
Although	it	is	less	time-consuming	to	show	someone	a	series	of	
static	pictures	or	a	verbal	passage,	a	video	of	a	social	interaction	
may	be	more	likely	to	predict	performance	outside	of	the	testing	
arena.	 In	 static	 images	 or	 verbal	 passages,	 subjects	 cannot	
recreate	“bodily	cues”.	These	cues	are	also	difficult	 to	measure	
due	 to	 their	 subtlety.	 However,	 in	 one	 study	 of	 nursing	 home	
residents,	nurse’s	ratings	of	resident’s	social	behavior	correlated	
well	 with	 deficits	 on	 social	 cognition	 testing	 [39].	 In	 a	 meta-
analysis	 [18]	 that	 divided	 ToM	 tasks	 into	 domains	 (cognitive,	
affective	 or	mixed)	 and	modalities	 (verbal,	 visual-static,	 visual-
dynamic,	verbal	and	visual-static,	and	verbal	and	visual-dynamic),	
they	evaluated	how	well	the	studies	controlled	for	some	of	these	
methodologic	 concerns.	 When	 accounting	 for	 the	 advantage	
of	 the	 older	 adults’	 crystallized	 intelligence	 on	 verbal	 tasks,	
declines	were	more	apparent.	In	fact,	there	were	deficits	across	
all	domains	and	modalities	when	control	tasks	were	used.	These	
results	were	replicated	in	participants	aged	50-90	years	old	while	
controlling	 for	 verbal	 intelligence,	 executive	 functioning	 and	
processing	speed	in	a	diffusion	tensor	imaging	study	that	showed	
declining	ToM	associated	with	white	matter	volume	loss	[17].

In	 the	 tests	 measuring	 ToM,	 some	 find	 that	 affective	 and	
cognitive	 ToM	 abilities	 are	 dissociable	 while	 others	 find	 that	
deficits	in	both	coexist.	When	controlling	for	the	fluid	intelligence	
deficits	of	normal	aging,	the	results	of	studies	are	mixed	on	the	
significance	of	changes	in	social	cognition.	So,	that	leaves	us	with	
the	question	of	whether	ToM	(and	social	cognition)	is	a	problem	
with	performance	due	to	executive	function	deficits	or	 if	 it	 is	a	
distinct	entity	in	which	we	lose	competence	as	we	age	[15].	We	
have	come	to	expect	some	cognitive	functions	to	decline	with	age	
while	 some	do	not,	because	 they	 share	 localization	with	 social	
cognition.	We	should	expect	that,	similarly,	some	parts	of	social	
cognition	decline	and	some	do	not.	(Table 2) 

Neuroanatomy of aging and social cognition
Most	 neuropsychological	 observations	 originate	 from	 testing	
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paradigms	designed	 to	 assess	patterns	of	 cognitive	 function	or	
loss	 associated	 with	 anatomical	 lesions.	 Gray	 matter	 volume	
begins	 to	 decrease	 after	 age	 20	 years	 [40].	 The	 amount	 of	
atrophy	 is	 most	 prominent	 in	 the	 prefrontal	 cortex	 (Figure	 2).	
Age-related	 changes	 in	 the	 temporal	 lobes	are	more	moderate	
and	 involve	decreases	 in	 the	volume	of	 the	hippocampus	 [41].	
The	 entorhinal	 cortex,	which	 serves	 as	 a	 relay	 center	 between	
the	 hippocampus	 and	 association	 areas,	 has	 been	 reported	 to	
undergo	early	decreases	in	volume	in	Alzheimer	dementia	(AD),	
but	 not	 in	 normal	 aging)	 [42].	 Despite	 the	 numerous	 theories	
explaining	neuronal	loss,	decline	in	gray	matter	volume	in	older	
adults	is	best	explained	not	by	death	of	the	neurons	themselves	
but	by	a	decrease	 in	 their	 size	and	 the	number	of	 connections	

between	them	[40,43].	This	reduction	in	synaptic	density	is	well	
documented in older adults, and according to the model created 
by	Terry	and	Katzman	[40],	by	the	age	of	130	years	a	cognitively	
normal	adult	will	have	a	synaptic	density	equivalent	to	someone	
with	 AD.	 Neurons	 undergo	 morphologic	 changes	 with	 aging,	
including	a	decrease	in	the	complexity	of	dendrite	arborization,	
decreased	 dendrite	 length,	 and	 decreased	 neuritic	 spines	 (the	
major	sites	for	excitatory	synapses).	These	morphologic	changes	
likely	contribute	directly	to	the	reduction	of	synaptic	density	[44].

Decreases	in	white	matter	volume	are	much	greater	than	those	
in	 gray	 matter	 with	 increasing	 age	 [45].	 In	 one	 study	 using	
morphometric	 methods	 from	 autopsy	 data	 of	 neurologically	
normal	 subjects,	 there	 was	 a	 16%	 to	 20%	 decrease	 in	 white	

Cognitive Process Primary Cortical Localization Observed Changes with Aging
Processing	Speed Prefrontal Decline

Attention Prefrontal
Simple	–	no	change
Divided	-	decline
Selective	-	decline

Memory Temporal	Cortex
Archicortex	(hippocampus)

Implicit	–	no	change
Episodic	–	decline

Semantic	–	decline	(late)
Executive	function Prefrontal Decline
Social	Cognition
- Emotional	Perception Temporal	Insula Minimal Change
- Attribution Prefrontal Decline

Table 2	Localization	and	age	related	change	in	cognitive	processes.

Input Social Cognition

External
Stimulus

Sensory and
Association

Cortices
(Fusiform, STS)

Amygdala,
Orbitofrontal, Right
Somatosensory &
Cingulate Cortices

Processing of 
Stimulus
Features

Perceived
Social Signal
& Attribution

Internal Drive
 (Mood, Motivation,

Arousal)

Social
Behavior

Output

Elements	of	social	cognition.	Social	behaviors	are	the	outcome	of	both	external	and	internal	events.	Stimuli	in	the	environment	are	
processed	both	for	primary	sensory	characteristics	and	for	attribution	of	their	social	significance.	The	behaviors	result	when	both	the	
external	stimuli	and	drive	states	are	sufficiently	motivating	to	generate	a	response	in	the	environment.

Figure 1
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matter	volume	in	subjects	older	than	70	years	in	comparison	with	
younger	subjects.	This	shrinkage	of	white	matter	was	noted	in	the	
precentral	 gyrus,	 gyrus	 rectus,	and	corpus	 callosum,	areas	 that	
demonstrated	less	than	6%	declines	in	gray	matter	volume	[46].	
This	study	was	limited	by	the	small	sample	size.	Nonetheless,	these	
findings	 have	 been	 supported	 by	 others;	 for	 example,	 Rogalski	
and	 colleagues	 [47]	 described	 that	 parahippocampal	 white	
matter	was	decreased,	leading	to	decreased	communication	with	
hippocampal	structures	and	suggesting	a	possible	mechanism	for	
age-associated decline in memory.

In	addition	to	changes	in	structure	of	white	matter,	a	decline	in	
the	 function	 of	 white	matter	 has	 been	 studied	 using	 diffusion	
tensor	imaging	(DTI).	DTI	has	allowed	the	observation	in	vivo	that	
white	 matter	 integrity	 declines	 with	 increasing	 age.	 O’Sullivan	
and	colleagues	[48]	showed	age-related	declines	in	white	matter	
tract	 integrity	 are	 most	 marked	 in	 the	 anterior	 white	 matter	
and	are	associated	with	deficits	 in	executive	 function.	Madden	
and	colleagues	[49]	showed	that	 loss	of	 integrity	of	the	central	
portion	of	the	corpus	callosum	may	mediate	age-related	cognitive	
decline.

Social	 cognition	 relies	 on	 areas	 in	 the	 temporal	 and	 frontal	
lobes	 that	 show	 volume	 loss	 in	 normal	 cognitive	 aging.	 The	
anatomy	 necessary	 for	 facial	 emotion	 recognition	 in	 social	
cognition	 includes	 the	 fusiform	 gyrus	 for	 its	 contribution	 to	
facial	recognition	as	well	as	the	superior	temporal	sulcus	which	
recognizes	the	changeable	aspects	of	faces	[50].	The	amygdala	is	
required	to	connect	the	perception	with	a	behavior	and	to	assign	
social	and	emotional	value	to	the	stimulus	[36].	The	amygdala	is	
also	critical	for	detecting	negative	emotions,	especially	fear	and	
for	assessing	the	gaze	of	others.	When	it	is	lesioned,	individuals	
become	placid	and	more	trusting.	Future	research	might	assess	
whether	 decreased	 connections	 from	 parahippocampal	 white	

matter	are	sufficient	to	produce	these	changes	with	aging	as	well	
[51].	

Lesion	 studies	 implicate	 the	 right	 somatosensory	 cortex	 as	 a	
critical	 contributor	 to	 ToM.	 Other	 studies	 have	 also	 linked	 the	
medial	 prefrontal	 cortex	 to	 ToM	 [52].	 Lesion	 studies	 with	 the	
ventromedial	frontal	cortex	showed	inability	to	make	a	decision	
based	 on	 a	 hunch	 (inability	 to	 acquire,	 represent	 and	 retrieve	
values	of	our	actions)	or	by	reading	somatic	markers.	Lesions	of	
the	orbitofrontal	cortex	lead	to	the	inability	to	plan	and	execute	
future	 plans.	 Typically,	 these	 lesions	 lead	 to	 using	 stereotyped	
and	 inappropriate	 mannerisms,	 an	 apparent	 lack	 of	 concern	
and	 diminished	 capacity	 to	 respond	 to	 punishment	 [36].	 The	
prefrontal	cortex	may	also	serve	to	regulate	or	inhibit	other	brain	
regions,	like	the	amygdala,	so	as	to	control	impulses,	aggression	
and	 violent	 behavior.	 The	 expected	 changes	 in	 social	 cognition	
may	be	attributed	to	the	volume	loss	in	the	prefrontal	cortex	that	
is described above in normal aging.

The	 neurotransmitter	 systems	 involved	 in	 the	 changes	 seen	
with	 cognitive	 aging	 have	 been	 less	 well-defined	 than	 the	
neuroanatomical	 changes.	 Beyond	 its	 well-known	 effects	 in	
reward	behaviors,	the	dopaminergic	system	has	been	implicated	
for	 the	 decreased	 processing	 speed,	 working	 memory	 and	
cognitive	 control	 associated	 with	 normal	 cognitive	 aging	 [53].	
Serotoninergic	 systems	 also	 decrease	 with	 aging	 and	 this	 may	
play	a	role	in	the	changes	in	emotion	regulation	and	recognition	
[54].	Higher	levels	of	the	neuropeptide	oxytocin	may	be	beneficial	
for	social	perception	but	its	level	with	aging	does	not	appear	to	
have	been	studied	[55].

Functional connectivity of social cognition
Important	clues	to	the	neurobiological	bases	of	social	cognition	
can be discerned from both animal studies and human imaging 
work,	 especially	 functional	 connectivity	 determined	 by	 Blood	
Oxygen	Level	Dependent	(BOLD)	functional	Magnetic	Resonance	
Imaging	 (fMRI)	 studies.	Among	 the	domains	of	 social	 cognition	
identified	by	Pinkham	and	colleagues	[13],	the	clearest	evidence	
for	 neurobiological	 substrates	 exists	 for	 emotion	 processing,	
and	 theory	of	mind/mental	 state	attribution.	 In	 the	perception	
vs.	attribution	model	[15],	perception	is	fast,	automatic,	and	not	
significantly	influenced	by	top-down	processes.	

A	 critical	 step	 in	 understanding	 the	 perceptual	 aspects	 of	
emotional	 processing	 emerged	 from	 the	 discovery	 of	 “mirror	
neurons”	 in	 macaque	 monkeys.	 These	 neurons,	 located	
principally	 in	 the	 ventral	 premotor	 cortex	 of	 the	 frontal	 lobe,	
show	increased	activity	when	an	animal	conducts	a	behavior,	but	
also	when	it	observes	a	similar	action	in	another	animal	[56,57].	
Similarly,	both	imaging	and	electrophysiologic	studies	in	humans	
have	 identified	 increased	 activation	 of	 the	 anterior	 insula	 in	
response	to	emotional	facial	expressions	of	others'	especially	for	
disgust	 [58,59].	 Reduced	 reactivity	 to	 expressions	 of	 disgust	 in	
other	people	has	also	been	 reported	 for	 a	man	who	 sustained	
a	 stroke	 involving	 the	 left	 insula	 [60].	 Overlapping	 activation	
patterns	in	the	insula	have	subsequently	been	reported	for	both	
the	 observation	 and	 imitation	 of	 facial	 expressions	 of	 others	
[61].	On	the	basis	of	these	observations,	Gallese	and	colleagues'	
[62]	proposed	that	mirror	neuron	systems	partially	recreate	the	

 

 

 

 

 

 

 

 

 

 

 

 

Neuroanatomical	 changes	 with	 aging.	 	 Prefrontal	
cortical	 volume	 decreases	 with	 age.	 This	 region	 is	
associated	with	 changes	 in	 social	 cognition,	 especially	
attribution	of	others’	states	of	mind.	Prefrontal	cortex	
(A)	 is	 identified	 by	mapping	 the	motor	 and	 premotor	
gyri	in	front	of	the	central	sulcus	(B)	on	a	brain	magnetic	
resonance	image	of	a	72	year	old	man	with	intact	social	
function	 and	 normal	 general	 cognitive	 performance	
(Modified	Mini-Mental	 State	exam	score	93/100;	41st	
percentile	for	age).

Figure 2
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internal	state	of	emotional	experience	and	are	normally	activated	
upon	 observation	 of	 another’s	 emotional	 expressions.	 These	
activation	patterns	are	highly	consistent	with	the	fast,	bottom	up	
processes	proposed	for	emotion	perception.	However,	the	effect	
of	aging	on	these	mirror	neuron	processes	remains	incompletely	
explored.

In contrast, numerous studies have demonstrated age-related 
changes	in	the	functional	connectivity	of	brain	regions,	including	
changes	in	systems	associated	with	emotion	processing	[63,64].	
This	 has	 important	 implications	 for	 social	 cognition	 along	 the	
aging	process.	Interestingly,	some	brain	regions	linked	to	insular	
regions	with	emotional	state	mirror	neurons,	such	as	the	anterior	
cingulate	 cortex	 (ACC),	 show	 increased	 activation	 in	 older	
subjects	[65].	The	rostral	ACC,	which	has	been	linked	to	assessing	
the	 salience	 of	 emotional	 signals	 [66]	 demonstrates	 stronger	
connectivity	 with	 the	 insula	 in	 older	 adults.	 Conversely,	 dorsal	
ACC	and	posterior	insula	show	diminished	connectivity	with	the	
default	mode	network.	This	may	provide	a	partial	neurobiological	
explanation	for	age-related	preservation	of	social	perception	and	
emotion	(particularly	the	positivity	bias),	as	well	as	the	reduced	
mentalizing	ability	associated	with	poorer	activation	of	the	DMN.	

The	 attributional	 aspects	 of	 social	 cognition	 including	 Theory	
of	Mind	have	been	associated	with	activity	in	different	cerebral	
networks,	 especially	 key	 nodes	 of	 the	 Default	 Mode	 Network	
(DMN),	 including	 medial	 prefrontal	 cortex,	 posterior	 cingulate	
cortex,	temporoparietal	 junction,	and	superior	temporal	sulcus.	
This	network,	associated	with	 internally	 focused	states	of	mind	
like	introspection	and	retrospection,	shows	significant	reductions	
in	activation	and	connectivity	with	aging	[67]	including	reduced	
connectivity	 with	 the	 rostral	 ACC	 [65].	 Not	 surprisingly,	 older	
adults	were	 less	accurate	 in	 tasks	 that	 required	 judging	others'	
beliefs	and	intents;	tasks	involving	non-social	aspects	of	cognition	
did	not	 show	similar	decrements	 [52].	The	dorsomedial	 frontal	
cortex	was	the	one	brain	area	showing	decreased	BOLD	activation	
across	all	three	of	Moran	and	colleagues'	[52]	social	attribution	
tasks.	 Other	 authors	 have	 not	 observed	 similar	 decrements	
in	 either	 attributional	 performance	 or	 dorsomedial	 frontal	
activation.	

Practical implications of changes in social 
cognition with aging
Socialization	 is	 an	 integral	 part	 of	 life.	 The	 importance	 of	
interaction	with	 others	 does	 not	 decrease	with	 age,	 and	 is	 an	
important	correlate	of	general	 cognitive	health	 [68].	Washburn	

and	colleagues	[39]	identified	that	frail	elders	were	impaired	on	
numerous	 tasks	 of	 social	 cognition.	 At	 a	 practical	 level,	 these	
impairments	 were	 significantly	 and	 independently	 associated	
with	 social	 functioning,	 even	 when	 controlling	 for	 executive	
function	and	memory	tasks.	Although	many	studies	have	explored	
methods	 to	 improve	 social	 cognition,	 there	 are	 currently	 no	
standardized	 recommendations	 to	prevent	or	 reverse	declining	
social	cognition.

Intact	 social	 cognition	 is	 an	 important	 aspect	of	 navigating	 the	
complexities	 of	 daily	 interpersonal	 interactions.	 Whether	 an	
individual	is	running	a	business,	making	a	purchase,	or	maintaining	
a	relationship,	social	cognition	plays	a	crucial	role	in	the	outcome	
of	 human	 encounters.	 It	 is	 possible	 that	 societal	 stereotypes,	
for	 instance,	 the	“grumpy	old	man,”	have	 their	basis	 in	normal	
trajectories	of	 social	 cognition	across	 the	 lifespan.	Additionally,	
well	described	changes	in	social	cognition,	such	as	the	positivity	
bias	[69]	and	difficulties	in	determining	the	intent	of	others	[52]	
may	underlie	some	of	the	vulnerability	of	older	adults	to	financial	
exploitation.	

Summary
Social	cognition	is	an	understudied	area	in	cognitive	aging,	barely	
receiving	mention	in	the	IOM’s	2015	“Progress	in	Understanding	
and	 Opportunities	 for	 Action”	 report.	 Yet,	 it	 may	 have	 far	
reaching	implications	for	the	social	functioning,	cognitive	health,	
and	 overall	 well-being	 of	 older	 adults	 and	 their	 families.	 The	
effects	 of	 social	 cognitive	 impairment	 in	 disease	 is	 clear	 from	
illnesses	like	schizophrenia,	in	which,	“the	capacity	to	appreciate	
mental	 states	 predicts	 social	 competence	 more	 strongly	 than	
neurocognitive	 function	 or	 clinical	 symptom	 severity”	 [13]	 and	
similar,	if	more	subtle,	abnormalities	may	emerge	as	part	of	the	
aging	process.	Losses	in	the	ability	to	judge	another’s	intent	may	
represent	 a	 critical	 source	 of	 vulnerability	 in	 our	 increasingly	
aged	population.	Therefore,	in	accordance	with	the	IOM’s	recent	
call for advancements in research and understanding of healthy 
cognitive	aging	[4]	(p.	351-2),	evolving	changes	in	social	cognition	
among	older	adults	further	warrants	attention.
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