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Abstract

This review focuses on conceptual and empirical research on determinants
of social cognitive aging. We present an integrated model [the social cog-
nitive resource (SCoRe) framework] to organize the literature and describe
how social cognitive resilience is determined jointly by capacity and moti-
vational resources. We discuss how neurobiological aging, driven by genetic
and environmental influences, is associated with broader sensory, neural, and
physiological changes that are direct determinants of capacity as well as in-
direct determinants of motivation via their influence on expectation of loss
versus reward and cognitive effort valuation. Research is reviewed that shows
how contextual factors, such as relationship status, familiarity, and practice,
are fundamental to understanding the availability of both types of resource.
We conclude with a discussion of the implications of social cognitive change
in late adulthood for everyday social functioning and with recommendations
for future research.
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INTRODUCTION

Historically, most research on cognitive functioning in late life (defined as age 65+) has empha-
sized information processing models, using “cold” cognitive assessments such as tests of memory
and reaction time to quantify capacity limitations. Yet humans are inherently social creatures,
whose everyday behavior is largely motivated by social and emotional goals, and thus it is unsur-
prising that research on cognitive aging soon expanded to include social cognition, which has now
been the focus of hundreds of research studies. The predominant method across these studies has
been to present older adults with stimuli depicting unknown individuals, whom they evaluate or
respond to in some manner. Many of these tasks do not even inquire about real people, requesting
judgements about schematic faces or characters in fictitious scenarios. This methodological ap-
proach provides excellent laboratory control, but it raises the possibility that the field of social cog-
nitive aging has unintentionally restricted itself to an understanding of the psychology of strangers.

Although this criticism could just as easily be levied at the broader discipline of social cognition,
motivational changes in late life suggest that this approach might be particularly problematic when
studying age-related changes in mental functioning. One of the key findings from the literature
on aging is that people place an increasing priority on personally relevant and meaningful goals in
late life, with a resultant devaluation of goals that are not personally important (Carstensen 2021).
Simultaneously, the general preference to avoid cognitive effort becomes more pronounced in
late adulthood, due to the increased actual and perceived costs of engagement (Hess et al. 2021).
In combination, these age-related changes in preferences raise the possibility that responses to
strangers in laboratory tasks might translate poorly to everyday social functioning.

This possibility, in turn, highlights an apparent paradox in the literature on social cognitive
aging. On the one hand, older adults are more likely than younger adults to struggle with
laboratory tests of core social cognitive skills, such as recognizing whether somebody is scared
or surprised, or sincere or sarcastic (Hayes et al. 2020, Phillips et al. 2015). Consistent with these
performance deficits, older adults also show neural losses in areas that support core social cogni-
tive processes (Vinke et al. 2018). On the other hand, older adults typically report comparable and
sometimes greater levels of socioemotional well-being relative to younger adults (Mather 2016).
Indeed, social cognitive difficulties do not feature prominently (if at all) in older adults’ subjective
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cognitive complaints (Ceccato et al. 2020). Their lack of concern with social cognitive losses
stands in sharp contrast to their preoccupations with other domains, as older adults frequently
worry about age-related cognitive losses, such as difficulties with word-finding and memory.

This paradoxical pattern of findings suggests three broad ways of interpreting the literature on
aging and social cognition. First, as suggested above, perhaps older adults suffer social cognitive
losses in laboratory tasks, but these laboratory tasks do not translate well to everyday life, where
older adults are left with preserved social functioning. Second, perhaps laboratory tasks reveal
meaningful social cognitive losses among older adults, but these losses are offset by areas of
remaining strength or by age-related changes in socioemotional functioning and friendship
networks. Third, perhaps laboratory tasks reveal important social cognitive losses among older
adults, and it is those very losses that prevent them from becoming aware of the problem. In
contrast to many other types of cognitive failures (e.g., misplacing car keys), social cognitive
failures are more likely to result in feedback that is limited, temporally delayed, and indirect, and
they also often require social cognitive abilities in order to be detected (e.g., upsetting a friend
due to misunderstanding their expression but then failing to detect the subsequent social cues
that signal the faux pas).

Despite widespread recognition of these fundamental concerns, this review highlights the fact
that very little evidence directly addresses these three questions. Although older adults may well
face a variety of social cognitive challenges when interacting with strangers in novel situations, it
remains entirely unclear whether such challenges plague their everyday lives. Indeed, there may be
many situations in which older adults make few or no social cognitive errors, and these situations
might involve their most important interactions, that is, when socializing with family and friends
in familiar contexts.

We address these central questions in the current review by highlighting what the experimental
evidence shows across the four central domains of social cognition, while also emphasizing what is
and is not known about the consequences in the real world. We then outline a conceptual frame-
work that captures these competing influences on social cognitive aging and clarifies important
questions that remain unanswered.

THE FOUR PILLARS OF SOCIAL COGNITIVE AGING

In daily life, social cognitive failures typically present in one of four different ways: as problems
recognizing social and emotional cues (social perception), as reduced ability to understand the
mental states of others [theory of mind (ToM)], as muted or excessively strong emotional re-
sponses to others (affective empathy), or as abnormal or inappropriate behavior (social behavior)
(Henry et al. 2016). Unsurprisingly, these processes are interlinked, as errors in any one of these
domains can have important consequences for the others. For example, a failure to recognize that
somebody is sad (social perception) can short-circuit the search for causes (ToM), thereby pre-
venting an emotional response (affective empathy) and any efforts to help (social behavior). This
interdependence of social cognitive processes, and the challenges it poses for interpreting age ef-
fects is apparent throughout this review. Nonetheless, because it is useful to consider the impact
of each of these processes on social functioning, we first review these four domains separately,
considering how they are assessed, what type of age effects emerge, and what factors influence the
magnitude of age changes in each domain.

Social Perception

An essential skill in everyday communication is the ability to recognize and interpret social and
emotional cues, such as facial expressions, body language, vocal tone, and eye gaze. Most studies
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of adult aging have assessed this capacity via tests of emotion recognition in which participants
identify or discriminate between different emotional expressions. Meta-analysis reveals that the
predominant pattern across emotions and modalities is one of age-related decline, but with notable
caveats that implicate differences among emotions and methods (Hayes et al. 2020). For example,
older adults are occasionally better at identifying disgust expressions than young adults. However,
this effect only emerged with one set of stimuli (which happens to be the most frequently used
in this research area), as older adults perform reliably worse than younger adults at recognizing
disgust for all other stimuli sets.

One concern with these findings is that the frequent use of static photographs has overesti-
mated the difficulty that older adults experience in real-world scenarios (Isaacowitz & Stanley
2011), but except for happiness, meta-analysis also revealed that dynamic videos produced age-
effects of similar magnitude compared to static photographs (Hayes et al. 2020). Nonetheless,
the dynamic videos typically used in this literature may also overestimate older adults’ real-world
difficulties. Most include limited or no background context. Rather, an unfamiliar actor’s face is
presented against a blank background, which is not how we typically encounter and make sense
of social perceptual cues in day-to-day life.

Social context is a powerful determinant of human behavior, referring to the many physical
and social characteristics of our immediate environment, such as the type of setting and social
partner(s) with whom we are engaged. As noted, in most studies of social cognitive aging, social
context has been restricted and homogeneous, with tests administered by strangers and depict-
ing unknown people against the backdrop of a sterile, unfamiliar environment. In the few social
perception tasks that have tried to address this issue using real protagonists and/or contextualized
stimuli, the typical age effects are reduced and sometimes eliminated (Kunzmann & Isaacowitz
2017). Making the targets familiar people as opposed to strangers (Stanley & Isaacowitz 2015)
reduces some age-related difficulties in emotion perception, and experimentally increasing the
perceived closeness between the participant and target can also eliminate age difficulties in emo-
tion recognition (Zhang et al. 2013). Nonetheless, only congruent contextual cues benefit older
adults; incongruent (Noh & Isaacowitz 2013) or unrelated (Vetter et al. 2020) contextual cues dis-
advantage older adults more than younger adults. This latter finding aligns with a much broader
literature showing that older adults are more likely to outsource control to their environment,
increasing their reliance on environmental cues over internal representations to guide behavior
(Mayr et al. 2015), sometimes to their detriment (Lindenberger & Mayr 2014).

Areas of preserved or improved social perception have also been identified in laboratory tasks.
For example, the mere presence of tears enhances perceptions of sadness equally in younger and
older adults (Grainger et al. 2019b), and age-related positivity biases enhance the perception
of positive emotional displays (Rutter et al. 2019), although these effects are typically small. In
addition, a central tenet of dual process models of aging is that whereas consciously controlled
cognitive processes are subject to age-related decline, automatic processes are relatively immune
to age effects (Craik & Jacoby 1996, Hasher & Zacks 1988). Consistent with such models, older
adults show preserved implicit processing of emotional information, for example, via rapid facial
mimicry and attentional blink responses to emotional faces (Huhnel et al. 2014, Sklenar &
Mienaltowski 2019). The precise neurocognitive mechanisms responsible for such effects are
unclear, but a promising approach can be found in research on neural compensation (Cabeza
et al. 2018). According to the compensation hypothesis, older adults recruit additional brain
regions when cognitive demands exceed the capacities of declining neural structures (Park &
Reuter-Lorenz 2009). For example, older adults show greater frontal activation than younger
adults when faced with effortful retrieval tasks, but not when retrieval tasks are easy (Velanova
etal. 2007). Data such as these suggest that automatic processes, which are overlearned and hence
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low in cognitive demands, are readily managed even by compromised neural circuitry. However,
a strong test of these ideas requires assessment of age-related differences in brain activity and
cognitive performance on tasks of varying levels of difficulty, familiarity, and automaticity.

Taken together, these findings support all three interpretations of the social cognitive aging
literature raised above. First, laboratory-based studies that use stimuli designed to resemble as-
pects of real-life interactions suggest that there are many real-life situations in which older adults
experience little or no difficulties. Such situations include when they encounter people they care
about, or when other features of the background environment provide appropriate contextual sup-
port. Second, it seems possible that in daily life, areas of remaining strength (such as automatic
social perceptual processing or age-related positivity biases) may sometimes offset other areas of
weakness. Third, the literature suggests that older adults may experience difficulties recogniz-
ing emotions in at least some real-life situations, such as complex or demanding environments
in which there are conflicting or irrelevant background cues, or when social interactions involve
strangers. Nevertheless, there is currently no research that assesses whether losses in social per-
ception (or, for that matter, in ToM or affective empathy) prevent older adults from identifying
their own social cognitive deficits.

Theory of Mind

ToM refers to the capacity to understand others’ mental states and to appreciate that these may
differ from our own (Premack & Woodruff 1978), with a distinction often made between affective
and cognitive components. Whereas affective ToM requires an understanding of others’ emotions,
affective states, or feelings, cognitive ToM requires an understanding of their cognitive states, be-
liefs, thoughts, or intentions. Most studies of adult aging have assessed affective ToM by presenting
pictorial stimuli depicting complex affective states or verbal narratives that describe a protagonist’s
emotional states or behaviors. Cognitive ToM has more often been assessed by asking participants
to complete tasks involving cues to sarcasm, deception, white lies, or social faux pas, as well as via
false-belief paradigms that require understanding that others may hold beliefs about the world
that differ from one’s own or from reality.

In the first (and much cited) study of ToM in late adulthood, Happé et al. (1998) found evi-
dence for age-related improvement. However, a later meta-analysis revealed a consistent picture
of decline, with older adults performing more poorly than younger adults across all ToM mea-
sures (Henry et al. 2013). Age-related difficulties generalized across different tasks, domains, and
modalities and were larger than deficits on non-mentalistic control tasks, indicating that older
adults have difficulties specific to understanding complex emotions and mental states that are not
easily attributed to other task demands.

Age-related ToM difficulties appear to be greater when demands on executive resources are
high (Cho & Cohen 2019), but particularly when conflict is spatially mediated, with age-related
declines linked to losses in spatial working memory (Rahman et al. 2021). Because spatial tasks
are common in laboratory tests of ToM but rare in people’s everyday interpretation of inten-
tions, this finding provides a clear example of why losses in the laboratory might not translate to
problems with real-world social functioning. When relatively automatic mental state attribution
processes are assessed, such as implicit false belief tracking, the evidence also points to stasis with
age (Grainger et al. 2018a).

Research on ToM nevertheless suggests a more consistent pattern of loss than is evident in the
social perception literature, as the few studies that have used more ecologically valid assessments
of ToM typically reveal age-related decline (Ceccato et al. 2019, Grainger et al. 2021b, Johansson
Nolaker et al. 2018). Indeed, age-related difficulties were larger on one ToM task when it was
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contextually enriched compared to minimally contextualized (Grainger et al. 2019a). However,
in an important exception to this pattern, at least some types of age-related ToM difficulties were
eliminated by experimentally increasing perceived closeness to the experimenter (Zhang et al.
2018).

As with the social perception literature, these findings are again consistent with all three in-
terpretations of the social cognitive aging literature raised above. First, the inclusion of unneces-
sary cognitive conflict in some laboratory tasks may have led older adults’ ToM proficiency to be
underestimated. Additionally, because emotional closeness can eliminate ToM difficulties, older
adults may do just as well as younger adults when they interact with familiar people in everyday
life. Second, preserved implicit ToM processes in late adulthood may offset whatever losses do
emerge in more explicit processes. Nevertheless, it remains the case that most studies find that
older adults experience difficulties regardless of the type of ToM task used, raising the possibility
that under certain circumstances (e.g., when interacting with strangers or in novel circumstances)
older adults may suffer from social deficits of which they are unaware. This possibility remains a
question for future research.

Affective Empathy

Affective empathy is a complex construct, with some arguing that it requires the sharing of an-
other’s emotional state (i.e., affective resonance; de Waal & Preston 2017) and others focusing
on the general valence or appropriateness of the emotional reaction (Wondra & Ellsworth 2015).
However, most agree that it involves an emotional response toward another individual. Although
such a broad definition means that there are many possible ways of indexing affective empathy,
aging studies typically rely on self-report, asking hypothetical questions about how a person be-
lieves they would respond in specific scenarios. Some studies using this approach have identified
age-related decline (Chen et al. 2014), but most suggest that trait affective empathy either remains
stable or increases in late adulthood (Beadle et al. 2015, Sun et al. 2018, Ze et al. 2014).

A smaller literature has assessed state empathic responses to emotionally evocative stimuli, in
which emotionally arousing videos or photographs are presented to participants who are then
asked to rate their emotional response. These tasks have yielded the same pattern of age effects
as self-reports, with most studies revealing either age-related stasis (Beadle et al. 2015) or gains
in emotional responding (Katzorreck & Kunzmann 2018, Sun et al. 2018, Sze et al. 2012). As
with social perception and ToM, there are hints that these age effects are influenced by context.
For instance, older adults react with greater anxiety and sadness to death-related films but not
to a film about divorce, possibly implicating the importance of personal relevance (Katzorreck &
Kunzmann 2018).

Several studies have also differentiated between empathic accuracy (akin to a hybrid of social
perception and ToM), emotional congruence (feeling with another person), and sympathy (feeling
for another person). Such studies suggest that age is unrelated or positively related to emotional
congruence and sympathy (Richter & Kunzmann 2011, Wieck & Kunzmann 2015) but negatively
related to empathic accuracy (Ruffman etal. 2020, Wieck et al. 2021). As with other domains, these
age-related difficulties can sometimes be eliminated by making the protagonists’ experience more
personally relevant (Richter & Kunzmann 2011, Wieck & Kunzmann 2015). However, in the only
study to index affective empathy in everyday life, older adults’ empathic accuracy was poorer when
their partner was physically present but not when their partner was absent (Rauers et al. 2013).
This finding raises the possibility that older adults might have greater difficulty making use of
real-time social cues to inform their empathic response, despite the optimistic picture suggested
by laboratory tasks.
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‘Taken as a whole, research on empathy deviates from the rest of the literature by revealing a
more optimistic picture of aging. Most empathy studies reveal stasis or even age-related gains on
tasks in which older adults report how strongly they experience an emotional response toward
someone else’s situation. Nonetheless, because most of these findings are based on self-report
rather than task performance, they may suffer from the problem noted at the outset: Social cogni-
tive losses might prevent older adults from being alerted to their own impairments. Additionally,
these findings may be unique to the laboratory, as the literature also suggests that older adults may
struggle to use real-time social cues available in everyday life to inform their affective response,
unless the context makes these social cues highly relevant. Thus, the case of affective empathy may
well be a reverse of social perception and ToM, with laboratory studies failing to reveal problems
that manifest in the real world.

Social Behavior

Relative to the other three social cognitive domains, the impact of age on social behavior has
been the focus of less empirical study, possibly reflecting the greater difficulties associated with
operationalizing and measuring socially appropriate behavior. Positive social behaviors can in-
clude a great variety of everyday actions such as displays of insight, warmth, social influence, and
altruism, while negative social behaviors include poor tact, lack of manners, interpersonal bound-
ary infringements, reduced use of communicative gestures, and unsolicited affiliative contact with
strangers. Adding to this complexity, context and relationship status are critical, as a social behav-
ior that is appropriate in one setting (such as inquiring about a close friends’ mental health in a
private setting) may be unacceptable in another (such as making this same query of an acquain-
tance in front of work colleagues). In a similar manner, a joke that causes offense to one person
may be considered highly entertaining by another.

Because people are often quite poor at judging the appropriateness of their own social behavior
(presumably because they typically would not engage in socially inappropriate behavior if they
knew it was inappropriate), some of the strongest evidence on age effects has been provided by
informant-rated measures. Studies using this approach reveal that older adults are rated by their
peers as exhibiting more socially undesirable behaviors relative to younger adults, with these age
effects mediated by participants’ own performance on measures of executive control (Henry et al.
2009). Older adults are also more likely than younger adults to talk excessively and about topics
that are irrelevant to the stream of conversation (Pushkar et al. 2000) and to inquire about private
issues in public settings (von Hippel & Dunlop 2005), with these age differences also mediated
by executive cognitive losses. Social perception failures associated with aging also contribute to
negative social behaviors, linked to increased off-target verbosity (Ruffman et al. 2010), difficulties
differentiating between socially appropriate and inappropriate behaviors (Halberstadt et al. 2011),
and increased likelihood of endorsing extreme attitudes that are aversive to others (Ruffman et al.
2016).

Despite the consistency of these findings, much of this literature showing age-related increases
in undesirable social behaviors is now quite old. This shift away from such studies may reflect
motivational models of aging, which predict that older adults should be at a clear advantage
owing to their increased wisdom, positivity, and prioritization of close emotional relationships
(Carstensen 2021). Consistent with such a possibility, management of social conflict appears to
improve with age (Grossmann et al. 2010), and older adults also appear to be more altruistic than
younger adults (Lockwood et al. 2021, Sparrow & Spaniol 2018). However, with regard to this
latter effect, when nonmonetary donations are considered, older adults are not consistently more
prosocial than younger or middle-aged adults (Best & Freund 2021). Older adults are also not
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equally generous to all; toward nonrelatives, older adults have been shown to be less generous
than younger adults (Gong et al. 2019), consistent with an increased focus among older adults on
close friends and family.

As with the other three domains of social cognition, the changes in social behavior in late life
are somewhat mixed. Laboratory findings suggest gains as well as losses, but older adults are more
likely to engage in positive social behaviors quite selectively, that is, when the recipient is someone
they care about. Some of the data showing that older adults engage in more inappropriate social
behavior have been provided by participants’ actual peers, suggesting that these problems emerge
in everyday life. Unfortunately, most of the data showing these latter effects are over 10 years old,
and thus they would be strengthened through larger samples and preregistered replication.

UNDERSTANDING AGING FROM A SOCIAL COGNITIVE
RESOURCES FRAMEWORK

The mixed effects of aging on the four pillars of social cognition can give the impression that
there are no systematic effects of aging on social cognition. Although that may well prove to be
true, the discussion so far has focused primarily on empirical findings in isolation, without due
consideration to the multiple and competing effects of age on social cognitive functioning. To
consolidate these effects into a single model, we propose the social cognitive resources (SCoRe)
framework (see Figure 1). In this model, genetic and environmental factors jointly determine
cognitive capacity via the degree of biological deterioration (senescence) that occurs with aging.
The model indicates that cognitive performance is heavily influenced by motivational processes,
which reflect a trade-off between expectations of gain and loss as well as perceptions of effort.
Finally, the model clarifies the central role of experience, highlighting how and why familiarity
can influence both capacity and motivation.

Determinants Social cognition

Social perception
Affective | Theory
empathy [ of mind

Social behavior

e R
<

Contextual
factors

of ,

@ Cognitive effort valuation
Expectation of loss or reward

11

Social networks
Well-being
T ————

The social cognitive resource (SCoRe) framework. Genetic and environmental factors determine the degree of senescence that emerges
in late life (Step I), which combines with contextual factors to influence effort valuation and expectations of loss or reward (Steps 2, 3).
All these factors then jointly influence the individual’s capacity and motivation to engage with others (Steps 4-7). Capacity and
motivation, in turn, combine to influence social cognitive functioning (Szep §), which begins with social perception, leading to affective
empathy and theory of mind (Szep 9) and ultimately to social behavior (Stzep 10). These social cognitive processes play a role in older
adults’ ability to maintain social networks, supporting their well-being (Step 11).

Figure 1
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The SCoRe framework suggests that contextual factors determine not only how we approach
a task (the motivational component), but also how objectively challenging we experience a task to
be (the capacity component). Because many cognitive processes become automated with practice,
especially when completed in familiar environments, many social processes are likely to be au-
tomatized by late life and hence show stasis with age (Craik & Jacoby 1996). Even covert practice
(simply imagining responding repeatedly to a stimulus) can be sufficient to automate cognitive
processes (Liefooghe et al. 2021). Although capacity and motivational resources jointly determine
social cognitive functioning, the SCoRe framework clarifies that contextual factors are funda-
mental to understanding the availability of both. In the sections below, we review literature that
is relevant to each component of the model.

Direct Determinants of Capacity

There has been considerable interest in the possibility that cognitive, neural, perceptual, and hor-
monal changes that occur with age directly influence social cognitive function. Here, we discuss
the role of each of these factors in isolation, although in real life these factors can, and likely do,
interact.

Cognitive determinants. Normal adult aging is associated with decline in many aspects of cogni-
tive function, such as processing speed, executive control, and memory (Salthouse 2019). Because
social cognitive processes rely on broader cognitive resources, these age-related changes in cog-
nitive functioning exert important influences on social cognitive aging. For example, off-target
verbosity and insensitive or prejudicial behaviors are linked to losses in executive function (Henry
etal. 2009, Pushkar et al. 2000), and social perception, ToM, and empathy also rely on basic cogni-
tive operations such as memory and attention (Rubio-Fernandez 2017). Measurement issues also
loom large in social cognitive aging. For instance, the most widely used measure of social percep-
tion is facial affect recognition, which involves either labeling (making explicit choices between
different affective labels) or discriminating (deciding whether two faces display the same or dif-
fering emotions). The former task is more dependent on language and executive control, and the
latter task more strongly implicates face processing abilities (Phillips et al. 2010).

It should come as no surprise that social cognitive processes often rely on the integrity of more
basic cognitive operations, but as the data show with spatial confounding of ToM tasks (Rahman
etal. 2021), the first question is whether the cognitive processes underlying task performance are
implicated in how the social cognitive abilities are used in the real world. The next question is
whether age-related changes in social cognitive functioning are simply a byproduct of more basic
cognitive losses or whether social cognitive processes introduce unique demands. The answer to
this question has been mixed. Some studies have shown that cognitive losses account for some
of the age-related variance in social cognition (Johansson Nolaker et al. 2018), but others have
shown that age-related social cognitive difficulties can occur independently of broader cognitive
losses. For instance, in one study, decline in processing speed and episodic memory predicted
but did not mediate age effects in cognitive ToM (Laillier et al. 2019), whereas in another, gen-
eral cognitive abilities did not influence age differences in either ToM or empathy (Reiter et al.
2017).

These latter findings suggest that social cognitive aging is more than simply a consequence
of broader age-related cognitive decline, but the former findings indicate that general cognitive
decline can contribute to older adults’ social cognitive difficulties. These findings speak directly
to the importance of contextual influences in any consideration of age effects. The socioemotional
and background cues afforded by true-to-life social stimuli may not only be motivating but may
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also sometimes be more demanding of older adults’ limited cognitive resources due to their
increased complexity, and the magnitudes of these effects are likely to differ as a function of
context. For example, cognitive demands seem likely to be greater in social interactions that
involve strangers or unfamiliar social settings than in those involving close friends in familiar
environments.

Neural determinants. Findings from neuroimaging, brain lesion, and electrophysiological stud-
ies converge to show that many distinct neural structures and networks combine to support social
cognitive function (Cohen-Zimerman et al. 2021, Dziura & Thompson 2020, Wang et al. 2021).
Key brain regions include the dorsomedial prefrontal cortex, the temporoparietal junction, the
dorsal anterior cingulate cortex, the anterior insula, the posterior superior temporal sulcus, and
the amygdala. Because social cognition relies on interactions within and between these large-scale
neural networks, the functional integrity of these networks can be disrupted by relatively mild
deterioration in any one structure, diffuse deterioration or white matter damage, and disorders
associated with white matter pathology.

Abnormalities in specific neural regions have been linked to distinct social cognitive distur-
bances in brain-damaged populations. For instance, damage to frontotemporal brain regions is
associated with disinhibited behaviors, such as social inappropriateness, hypersexuality, and com-
pulsive gambling (Zahn et al. 2017). Lesions in the anterior cingulate cortex are associated with
behavioral disturbances that include abulia (an inability to act decisively) or its more severe form,
akinetic mutism (a wakeful state of profound apathy; Darby et al. 2018). Additionally, the right
temporoparietal junction plays a key role in evaluations of psychological harm (Tsoi et al. 2018),
which is a key cognitive process for moral judgment.

In this context, it is therefore noteworthy that many of the neural structures implicated in social
cognitive function are prone to age-related volumetric losses (Vinke et al. 2018). Moreover, the
most age-dependent areas of microstructural compromise are localized to regions that include the
orbitofrontal and medial temporal cortices (Reas et al. 2020). Normal adult aging is also associated
with changes in the neural circuits underlying empathy (Riva et al. 2018).

Yet, despite the intuitive appeal of the idea that age-related brain changes are directly respon-
sible for age-related social cognitive difficulties, surprisingly few studies have identified clear and
direct links between neural and social cognitive changes in older adulthood. For example, one
study found that greater hippocampal volume was associated with faster recognition of facial emo-
tions in older adults, but no associations emerged between hippocampal volume and accuracy
of facial affect recognition (Szymkowicz et al. 2016). In another study, reduced N250 amplitude
(measured by electroencephalogram) in older adults emerged alongside equivalent performance in
facial affect recognition, suggesting the existence of compensatory mechanisms (Gongalves et al.
2018).

The much larger literature focused on aging and general cognitive functions also fails to iden-
tify compelling evidence of normal age-related brain changes leading directly to cognitive losses.
Rather, weak associations typically emerge between age-related losses in cortical volume and
poorer cognitive performance (Oschwald et al. 2019), while striking cases of gross pathological
changes in the brain have been found to coexist with relatively well-preserved cognitive perfor-
mance (Stern et al. 2019). Although the brain is ultimately the seat of social cognitive functioning,
age-related neural losses do not necessarily manifest in real-life social cognitive difficulties, and
this finding points strongly to the existence of compensatory mechanisms at the neural and/or
behavioral level. For instance, function may be preserved despite volumetric losses if connectivity
is intact, and normal aging is associated not only with decreases but also with some increases in
white matter structural connectivity (Coelho et al. 2022).
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Perceptual determinants. Late life is associated with declines in all sensory modalities, including
losses in auditory and visual acuity, and it has frequently been suggested that these losses may
contribute to social cognitive difficulties. Yet, in the absence of substantial sensory impairment,
the data suggest that normal sensory changes may matter little, if at all. For example, substantial
hearing loss contributes to older listeners’ difficulties in vocal emotion recognition (Christensen
et al. 2019), but among older listeners with normal hearing, age-related hearing losses do not
predict difficulties in auditory emotion recognition (Christensen et al. 2019, Dupuis & Pichora-
Fuller 2015). Similarly, older adults are sometimes just as good as younger adults at integrating
auditory and visual information to compensate for degraded signals (de Boer et al. 2021). Older
listeners also retain the ability to extract and track temporal regularity, even in crowded acoustic
environments (de Kerangal et al. 2021).

Studies such as these highlight the fact that sensory losses might not explain age-related
changes in social perception, but they also clarify that age-related changes in perceptual pro-
cessing are nonetheless common. One of the most important changes concerns attention toward
the eyes. Eye contact is often a precursor to joint attention, which occurs when an individual
gazes at an object, causing another individual to orient their gaze toward the same object (McKay
et al. 2021). Joint attention is fundamental to shared intentionality and to social cognitive pro-
cesses such as empathy, ToM, and social bonding that depend on sharing thoughts, intentions,
and desires (Stephenson et al. 2021). It is therefore potentially important that normal adult aging
is associated with attenuated gaze-cueing, whereby older adults are slower to respond to a gazed-at
target than younger adults (McKay et al. 2022).

Eye-tracking studies have also consistently shown that older adults attend less to the eye region
of emotional faces (Grainger & Henry 2020) and less to people’s faces in social scenes (Grainger
et al. 2019a) relative to younger adults. Moreover, although older adults gaze more at facial ex-
pressions of emotionally close than of non-close targets (Fung et al. 2019), older adults attended
less than younger adults to the experimenter’s face during a real-life conversation, and less to peo-
ple in general when navigating the real world (De Lillo et al. 2021). It has been suggested that
these age-related biases away from the emotionally richest sources of social information in our
environment may explain age differences in social cognitive function, but these gaze patterns do
not appear to be correlated with older adults’ emotion perception or their ToM abilities (Grainger
& Henry 2020, Grainger et al. 2019a).

In sum, although older adults exhibit sensory decline and alterations in how they allocate per-
ceptual attention to their social environment, social cognitive difficulties cannot simply be at-
tributed to normal sensory decline, and the role of altered visual attention in day-to-day social
functioning remains unclear.

Hormonal determinants. There is a gradual reduction in the endogenous production of many
hormones in late life, including dehydroepiandrosterone (DHEA) and its sulfate (DHEA-S),
growth hormone, and insulin-like growth factor 1 (IGF-1), and these changes could contribute to
poorer cognitive function in older age in many ways, such as via reduced metabolic health (Pataky
etal. 2021). However, to date there has been only limited assessment of how age-related hormonal
changes influence social cognitive function.

Here, the hormones oxytocin and vasopressin (both of which exert widespread neuromodu-
latory effects and therefore also function as neuropeptides) have been the focus of great interest.
Both have been identified as potentially important in socioemotional aging (Ebner et al. 2014).
It remains unclear whether central levels of these neuropeptides change across the adult lifespan,
but cerebrospinal fluid and plasma oxytocin concentrations are positively correlated in children
(Carson et al. 2015), suggesting that peripheral levels may reflect central ones. While there is
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stasis in plasma levels of oxytocin, vasopressin levels are higher in older relative to younger adults,
and levels of both have been linked to at least some measures of attachment and/or cognition
(Plasencia etal. 2019). In contrast, although evidence suggests that intranasal application protocols
increase central oxytocin levels (Quintana et al. 2021), intranasal oxytocin does not consistently
modulate age-related behavioral effects. In one study, age-related difficulties on measures of social
perception and ToM were essentially unchanged by intranasal oxytocin (Grainger et al. 2018b); in
another, intranasal oxytocin differentially affected younger and older adults’ neural responses to
a breach of trust but did not modulate age effects in actual trusting behavior (Frazier et al. 2021).

Less research has focused on sex hormones, although higher endogenous testosterone levels
have been linked to poorer social cognition and social outcomes in younger males, including
self-rated physical aggression (Gottlich et al. 2021) and reduced empathic accuracy as evaluated
by peer report (Ronay & Carney 2013). Exogeneous administration of testosterone has also
been linked to increased selfishness (Ou et al. 2021) and greater social status seeking (Wu et al.
2020).

Levels of testosterone naturally decline with age in both males and females, suggesting the
potential for improved social functioning with age, but higher levels of testosterone have been
linked to better ToM in older males (despite predicting poorer ToM in younger males) (Grainger
et al. 2021a). These results are consistent with a broader literature suggesting that testosterone
possesses neuroprotective properties in older age and with the idea that only very high levels of
testosterone (as found in younger males) might have problematic social cognitive consequences.
The absence of effects among females (who have much lower levels of testosterone) in many of
the studies in this literature also suggests that testosterone may have a meaningful impact on
social cognitive abilities only when present at sufficiently high levels, consistent with a potential
threshold effect.

Like testosterone, estrogen is thought to possess neuroprotective effects in older age (Baez-
Jurado et al. 2019), but evidence with respect to how estrogen levels impact social cognition is
limited. While higher levels of estrogen appear to play a role in emotional memory consolidation
(Hsu et al. 2021), another study revealed no associations between levels of salivary estrogen and
several empathy-related measures (Gamsakhurdashvili et al. 2021). In one of the largest studies
to date, neither hormonal contraceptive use nor naturally varying ovarian hormones predicted
complex emotion recognition (Shirazi et al. 2020). Although menopause is associated with an
abrupt loss of estrogen and progesterone production, it remains to be established whether losses
in these hormones impact social cognitive functioning in late life.

In sum, despite widespread decline in the production and action of many hormones in late
adulthood, as well as evidence that hormonal change is likely to impact social cognitive function
in late adulthood, limited research has explored this potentially important topic.

Direct Determinants of Motivation

Social cognitive functioning is jointly determined by capacity and motivation. Traditionally, older
adults’ motivation to engage in social cognition and behavior has been conceptualized in terms of
expectation of gain or loss of socioemotional reward. More recently, research has highlighted the
key role played by cognitive effort valuation, which refers to how cognitively effortful the social
cognitive activity is anticipated to be. Because self-reported energy level is inversely associated
with advancing age (Sprague et al. 2021), cognitive effort becomes both subjectively and objec-
tively more costly as we age (Hess et al. 2021). In the SCoRe framework, deterioration caused by
biological aging can indirectly impact motivation, but here we focus on how expectation of loss
versus reward and cognitive effort valuation can directly influence motivation.
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Expectation of loss versus reward. Motivation is critical in any consideration of social cognitive
aging. Older adulthood is accompanied by physical decline and an awareness of impending
mortality, and these two uncomfortable facts impact the goals held by older people. First, there is
a shift in goal orientation from predominantly striving for gains to focusing on maintenance and
loss avoidance (Gong & Freund 2020). There are also systematic changes in the types of goals
considered most meaningful, with older adults especially motivated to prioritize experiences
that enhance emotional well-being. Consistent with these mood-regulatory goals, older adults
show an attentional and memory bias for positive relative to negative emotional stimuli and are
also more likely to interpret emotionally ambiguous stimuli (such as surprised faces) as positive
(Shuster et al. 2017).

This age-related positivity effect has been documented not only behaviorally but also at the
neural level. Views differ on whether age-related losses in adrenergic and amygdala functioning
cause positivity effects (Cacioppo et al. 2011) or whether age-related neurophysiological changes
are themselves the consequence of decreased perceptual processing of negative stimuli (Mather
2016), but both models predict an emphasis on positivity in late adulthood. Most studies have
identified precisely this type of age-related pattern, and neural response time data indicate that
the shift from negativity in younger adulthood toward positivity in older adulthood is not driven
by conscious or effortful processing but appears to occur quite effortlessly (Petro et al. 2021).

Many motivational models have been proposed to explain age-related shifts in goal orientation
and positivity effects. One of the most influential is socioemotional selectivity theory, which assigns
a central role to altered time perspective (Carstensen 2021). An increasing awareness that time is
running out is thought to cause a developmental shift from being future- to present-oriented
and provides an elegant explanation for positivity effects: Positive stimuli are, in the moment,
more pleasant to attend to. Altered time perspective might also explain why older people are
more motivated to invest in meaningful social relationships and less interested in pursuing new or
peripheral social contacts (Fung et al. 2020). Recent evidence shows that this same pattern even
extends to digital social networks, with increasing age associated with reduced social network size
and this reduction associated with increased emotional closeness to the remaining network ties
(Chiarelli & Batistoni 2021). However, aging wild chimpanzees show this same pattern of social
preference (Rosati et al. 2020), which is highly unlikely to be driven by complex future-oriented
cognition (Suddendorf & Corballis 2010).

An alternative view is the selective engagement hypothesis (Hess 2014), which suggests that
older people (and perhaps older chimps as well) become more selective in how they invest their
increasingly limited resources, with an emphasis on positive emotional returns. Older adults are
thought to be motivated to allocate their limited resources to tasks that have greater personal
meaning or social consequences. This hypothesis suggests that older adults’ increased social se-
lectivity is due in part to declines in personal resources to support social behavior (O’Brien &
Hess 2020). Longitudinal data also show that poorer cognitive function is related to a subsequent
smaller structure of social relations, raising the possibility that reduced social diversity might at
least partially reflect older adults’ adaptive modification of their social relations in response to
their own declining cognitive resources (Luo et al. 2021).

Although their precise explanatory mechanisms and predictions differ, these models (and
many others) converge on the understanding that the aspects of our social environment that
motivate us when we are younger may be very different from those that motivate us in later life,
with implications for real-life social cognitive function. For instance, socioemotional selectivity
theory and selective engagement theory both predict that older adults will be more motivated
than younger adults to engage primarily with people they know and love, which may impact
how accurately they identify, understand, and share the emotional experiences of different types
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of social partners. Consistent with this view, perceived relationship effort outside biological kin
relationships is more strongly associated with emotional closeness in older adults than in younger
adults (Lang et al. 2013). As we noted at the outset of this review, because the stimuli used in
research on social cognitive aging typically depict strangers, older adults are less likely to devote
their full attention to understanding them. More research that examines social cognitive processes
when interacting with friends and family will provide critical evidence for whether research on
reactions to strangers accurately captures social cognitive functioning in older adults.

Taken together, these findings show that with age there is an increasing prioritization of person-
ally relevant and meaningful goals and a devaluation of goals that are not. Consequently, personal
meaning (or lack thereof) is a critical consideration in research on social cognitive aging.

Cognitive effort valuation. The importance of motivation has long been understood in social
cognitive aging, but most often from the perspective of motivation to acquire reward or avoid
loss. The SCoRe framework also highlights that motivation can be influenced by cognitive effort
valuation, or how cognitively effortful an activity is expected to be. Because people are generally
averse to exerting cognitive effort (the so-called cognitive miser phenomenon; Fiske & Taylor
1991), rewards are discounted by the amount of effort required to obtain them. When the sub-
jective costliness of cognitive effort is consequential, it may dissuade people from pursuing even
valuable social goals.

These reward/effort trade-offs may be particularly critical to understanding age effects in social
cognitive tasks. Because older adults are more averse to engaging in cognitive effort than younger
adults (Hess et al. 2016), effort avoidance may contribute to declining cognitive performance as
we age (Westbrook et al. 2013). Selective engagement theory highlights the key role of cognitive
effort valuation in understanding age effects, but most studies have focused on how effort avoid-
ance impacts nonsocial cognitive activities such as memory or executive function. One notable
exception indicates that willingness to engage in social interactions may be related to perceived
benefits and costs (O’Brien & Hess 2020), implying a potential role for effort valuations.

The social cognitive processes that support social behavior might be evaluated in terms of effort
as well. For instance, Cameron et al. (2019) identified a robust preference to avoid empathizing
with others and showed that this avoidance was related to empathy being perceived as effortful
and aversive. Unfortunately, like most of the broader social cognitive literature, Cameron et al.’s
(2019) research was laboratory based and focused solely on empathizing with strangers. Empathy
for strangers is particularly unmotivating (Ferguson et al. 2020), and a more recent experience-
sampling study found high rates of spontaneously empathizing with others in daily life, particu-
larly people with whom there was a close personal relationship (Depow et al. 2021). It remains to
be established what effect age would have on these findings, and particularly whether emotional
closeness would mitigate the perceived effort costs of empathizing with others.

The limited evidence we do have suggests that these trade-offs may differ across the adult life
span. In a study of the impact of physical effort costs, older adults were more willing than younger
adults to exert force (30-70% of maximum grip strength) that benefited others (Lockwood et al.
2021). Future work is needed to establish whether these results replicate using a more naturalistic
design and when the tasks demand cognitive rather than physical effort. People are differentially
sensitive to physical and cognitive effort (Chong et al. 2017), and with advancing age, apathy
typically increases in cognitive but not behavioral domains (Brodaty et al. 2010). Thus, it is unclear
whether and when older adults might be more or less willing to engage in cognitive effort to benefit
others.

In sum, social cognition is likely to be bound by similar principles and constraints as other ef-
fortful acts; yet at present we have only a superficial understanding of what these effort costs might
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be for many real-life social cognitive activities, or how reward/effort trade-offs might change with
advancing age. Laboratory-based studies suggest that social cognitive engagement may be effort-
ful, aversive, and potentially even avoided, but the limited evidence we have from more naturalistic
studies points to a more nuanced picture. It is also important to understand how these effort costs
might interact with other age-related changes. For instance, fatigue from listening is a common
complaint among individuals with hearing difficulties, and the age-related costs associated with
effortful listening are greatest in social domains (McGarrigle et al. 2021).

The Fundamental Role of Context

As shown in Figure 1, context plays a central role in the SCoRe framework. Contextual factors re-
fer to the many variables—both personal and environmental—that determine how we subjectively
approach a task and how demanding we experience it to be. Although motivation and capacity
jointly explain performance on social cognitive tasks, contextual influences govern the availability
of both. Personal factors that influence how we perceive, process, and interpret social informa-
tion include prior knowledge, experience in the domain, meaningfulness, and familiarity as well as
prior or potential future relationships (including not only emotional relationships but also more
transactional or professional ones as well as those that simply bind us to kin). Environmental fac-
tors include the degree of busyness, regularity, structure, and complexity of the setting in which
the social cognitive activity is set. Here we focus on what is known about each of these influences
and how personal and environmental factors interact.

Contextual factors and motivation. Context is a direct determinant of motivation, but few stud-
ies to date have manipulated or measured contextual influences while also indexing motivation
and social cognitive test performance. Nonetheless, quite simple manipulations that make stim-
uli more personally meaningful often reduce age-related difficulties on tests of social perception.
This basic effect has been shown in several different ways, such as by experimentally increasing
the perceived closeness between the participant and the target (Zhang et al. 2013) and by mak-
ing the targets of social cognitive judgments romantic partners instead of strangers (Stanley &
Isaacowitz 2015). The most parsimonious interpretation of such findings is that closeness par-
ticularly benefits older adults’ performance because it increases their motivation to engage with
the task. Indeed, research combining electroencephalogram and functional magnetic resonance
imaging data in younger cohorts also reveals how familiarity matters, identifying a strong and
rapid impact of personal relevance on face processing in cortical circuitry that extends beyond
the core face processing network (Bayer et al. 2021). Based on the circuitry involved, these effects
might reflect associative learning of the link between the visual stimulus features of emotionally
close social partners and their personal relevance and reward value.

Although closeness benefits social perception, ToM and empathic accuracy have additional de-
mands, as they require that we take an additional step to understand things from another person’s
perspective. If closeness primarily functions to increase older adults’ attentional focus, it might
enhance social perception but be insufficient to overcome the additional challenges involved in
perspective taking. As perspective taking is more demanding, higher levels of motivation may also
be required for older adults to maintain optimum performance. Consistent with such a possibility,
individual differences in ToM ability are correlated with older adults’ relationship quality with
their friends, but only among those individuals with a moderate or high level of social motivation
(Lecce et al. 2017).

Features of our environment are also important to understanding motivation, but again
few studies to date have directly tested how characteristics such as predictability, regularity, or
complexity might be important to understanding age effects in social cognition. What we do
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know from laboratory studies is that increasing the extrinsic cognitive demands associated with a
speech understanding task not only increases self-reported effort but also reduces motivation to
complete the task (Devesse et al. 2021). Motivation to acquire novel information and/or engage
in novel experiences (state curiosity) also typically declines with age, unless personal relevance is
high (Chu & Fung 2022), indicating how environmental and personal contextual influences may
themselves sometimes interact.

In sum, contextual influences are critical to understanding social cognitive function, as they
determine the resources people are willing to allocate to an activity. Environmental factors (such
as extrinsic cognitive demands) determine whether people are in fact able to allocate these re-
sources in the manner they intend. Yet there is surprisingly little research that directly tests these
relationships in the context of normal adult aging, highlighting this area as an important focus for
future investigation.

Contextual factors and capacity. Contextual influences are also critical to understanding capac-
ity. Contextual factors might not only impact biological aging but might also mitigate many of
its negative effects. When context provides greater familiarity with a social cognitive activity or a
social partner, the result should be that more reflexive, automatic processes are engaged, which are
largely resistant to age effects. Studies of social cognitive training provide indirect support for the
possibility that increased practice or familiarity may reduce age effects. Although exceptions have
been noted (Schlegel et al. 2017), most studies reveal that older adults’ capacity for ToM (Cavallini
et al. 2021) and emotion recognition (Stanley & Webster 2019) can be improved with training.
Yet when training does lead to improvement, it is often unclear whether training allows trainees
to engage more reflexive, automatic social cognitive processes or to learn and deploy more explicit
compensatory strategies.

Perhaps some of the clearest evidence that practice or familiarity may lead to more reflex-
ive, automatic processing is research showing how practice or familiarity with a cognitive task
reduces people’s estimate of how much cognitive effort the task will require (Hess et al. 2021).
These findings raise the possibility that social cognitive tasks benefit from practice if they are re-
garded by older adults as effortful. Because people have more familiarity with emotionally close
social partners, in principle it should be less cognitively demanding to engage with them as com-
pared to strangers. No study to date has tested this question in older cohorts, but the few studies
conducted with younger adults point to a potentially complex relationship. For instance, while it
requires greater cognitive effort to judge a stranger’s than a friend’s happiness, the reverse is true
for judgements that relate to pain (Wang et al. 2016).

Attention demands are common to virtually all social cognitive domains, except when task
performance has become habitual or automatic. A lifetime of practice with social cognitive tasks
should theoretically lead to some aspects of the tasks becoming automatic, thus requiring fewer
attentional resources. For example, we may be able to interpret our spouse’s emotions quite effort-
lessly but not a stranger’s. Recognition of strong, unambiguous emotional displays may also occur
automatically and be largely resistant to age effects, whereas more subtle or complex emotional
expressions likely demand more controlled attentional processes to be detected and hence might
be more susceptible to age-related decline. Despite the intuitive appeal and logic of these possi-
bilities, there is surprisingly limited research that directly tests questions regarding familiarity and
automaticity in social cognitive aging.

A CASCADE OF SOCIAL COGNITIVE DIFFICULTIES

As we noted at the outset of this review, the different domains of social cognition can be examined
in isolation, but social cognitive processes work together to allow people to understand and
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manage others, as is reflected in the development of many complex hierarchical conceptual
models (Schurz et al. 2021). Nearly all of these models propose that social perception (or at least
the initial detection of social cues) temporally precedes other more complex aspects of social
cognition such as ToM, either via a serial processing stage or via separate processing streams.
Thus, current models of social cognition concur that any deficits in social perception will cascade
through to all other domains of social cognition.

As noted above, social perception can be relatively undemanding if the stimulus is clear and
unambiguous, but in daily life we encounter an extraordinary number and variety of social per-
ceptual cues. Along with facial expressions, there are also auditory, bodily, and eye gaze cues to
contend with, and these cues can arise from single individuals or multiple people at once (Homan
etal. 2016). The cues we encounter in daily life also vary in intensity as well as in their genuineness
and often do not manifest in discrete prototypical displays, as more than one emotion is expressed
simultaneously. Real-life cues to emotional states are also often temporally limited and dynamic,
in a way that is rarely captured in laboratory studies.

Regardless of age, bottlenecks in visual attention prevent us from processing all cues avail-
able to us in our environment. Selective attention is therefore an important component of human
visual cognition—and as we grow older, there are systematic changes in how selective attention
operates. Not only do older adults spend less time looking at the most socially rich aspects of
their environment relative to younger adults (De Lillo et al. 2021, Grainger et al. 2019a), but
their attention is also more easily captured by external cues (Lindenberger & Mayr 2014). Such
age-related changes are likely to have important implications for higher-level social cognitive op-
erations. Although there are few studies that directly test the consequences of age-related changes
in selective attention, when older adults fail to attend to social cues they remain unaware of the
emotional states of others, and as noted previously, this lack of awareness then short-circuits any
attempt to understand and empathize with others or engage in appropriate social behaviors.

Highlighting the complexity of these issues, age-related inefficiencies integrating and process-
ing multiple social cues are important for understanding difficulties in both social perception and
ToM (Grainger et al. 2019a, Phillips et al. 2011). Perspective-taking difficulties have been linked
to older adults’ greater difficulties inhibiting the egocentric (self) perspective to take the allocen-
tric (other) perspective (Martin et al. 2019), while age-related difficulties in emotion recognition,
"ToM, and empathic understanding are typically related (Gourlay et al. 2021). Age-related difficul-
ties in social perception at least partially, and sometimes fully, mediate the relationship between
age and ToM (Halberstadt et al. 2011), while distinct components of the broader construct of em-
pathy (emotion sharing, perspective taking, and compassion) nearly always co-occur in everyday
empathic experiences (Depow et al. 2021).

Taken together, there is compelling evidence that age-related losses in social cognitive pro-
cesses interact with one another, such that a failure or breakdown at one stage of processing can
have important implications for consecutive or concurrent ones. Even relatively simple or trivial
social cognitive losses, therefore, have the potential for important downstream consequences
on how we understand and subsequently interact with others—and in turn, on how we are
perceived by them. Furthermore, even when social perception, ToM, and affective empathy
are intact, inappropriate social behaviors may present quite independently. Declines in broader
cognitive resources, such as executive control, increase the risk of engaging in inappropriate social
behaviors, which then influences the responses of others and the individual’s capacity to manage
social relationships. For this reason, social behavior is often regarded as part, and not simply
the endpoint, of social cognitive function (Henry et al. 2016). With these complexities in mind,
we turn our focus to what is ultimately the most important consideration in this literature: the
(limited) evidence for and the impact of social cognitive failures in older adults’ everyday lives.
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CONSEQUENCES OF SOCIAL COGNITIVE LOSSES IN OLDER AGE

Although poor social cognitive skills would be of interest in any age group, their effects have the
potential to be particularly devastating in late adulthood. Not only do people require greater assis-
tance in managing the demands of everyday life due to declining physical and cognitive capacities
in late life, but they are also likely to require increased emotional support to cope with the loss
of friends, siblings, and spouses arising from bereavement. It is therefore of concern that older
adults who struggle to perceive emotions also report poorer quality of life (Phillips et al. 2010),
and poorer social cognitive function in older age has been linked to smaller and more homoge-
neous social networks (Krendl et al. 2021).

Perhaps surprisingly, social involvement with one’s family is not a good predictor of loneliness
among older adults. Rather, older individuals depend on social integration with their peers to
keep loneliness at bay (Pinquart & Sorensen 2001), and contact with friends (but not family) is
predictive of better cognitive functioning in later life (Sharifian et al. 2020). Relationships with kin
are at lower risk of breaking simply because of their strong normative component, suggesting that
relationships with friends are more dependent on strong social skills than are relationships with
family members. Indeed, older adults who spontaneously apply ToM to interpret social behavior
report stronger relationships with friends, but this is not the case for their relations with family
members (Lecce et al. 2019).

Older adults who have difficulties detecting and responding appropriately to social cues may
therefore drive away the very individuals they most rely on for companionship. Older adults who
engage in inappropriate social behaviors are also more vulnerable to social isolation. Although
inappropriate remarks are frequently not meant to be off-putting—particularly if they arise from
poor inhibitory control—social inappropriateness is widely interpreted as unfriendly. Additionally,
people find the company of others who regularly make inappropriate comments aversive and tend
to avoid such individuals. This effect is likely to be stronger among older adults, owing to their
greater selectivity about the people with whom they choose to spend their time (Carstensen 2021).

Although traditionally models of frailty have emphasized declines in physical reserves and re-
silience, more recent models have emphasized the multidimensional nature of this construct and
included cognitive and social domains. Social frailty refers to an actual or perceived inability to
meet basic social needs (Bunt et al. 2017) and is regarded as a key threat to healthy aging. So-
cial frailty has been identified as an important predictor of future morbidity and mortality, even
after controlling for other types of vulnerability (Makizako et al. 2015). Because social frailty rep-
resents the accrual of various forms of loss, which reduce the individual’s reserves and resilience
(Buntetal. 2017), the next important step in this literature is to establish the extent to which social
frailty reflects the accumulation of losses in social cognitive capacities.

It will also be important to understand how social cognitive losses might be potentially offset
by other positive age-related changes. Wisdom generally increases with age and is a protective
factor against loneliness in late adulthood (Lee et al. 2019). Wisdom has also been shown to be
positively associated with older adults’ subjective well-being, even after controlling for physical,
social, and cognitive characteristics (Ardelt & Edwards 2016). Psychological resilience, or the abil-
ity to soften the impact of negative emotional events, might also improve with age. For instance,
acute psychosocial stress reduces younger adults’ ability to implement delayed intentions but has
no impact on older adults (Schnitzspahn et al. 2022). Older adults also report improved emotional
well-being relative to younger adults, although this effect disappears at higher levels of chronic
stress, suggesting that there may be important boundary conditions on psychological resilience in
older age (Sliwinski et al. 2021). Further research is now needed on this topic, particularly given
that promising preliminary evidence shows that it might be possible to strengthen wisdom and
resilience in older age via targeted interventions (Lam et al. 2020).
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In summary, there is surprisingly limited evidence that directly speaks to the real-life conse-
quences of social cognitive failures in older age. This situation contrasts starkly with the litera-
ture on clinical disorders, in which social cognitive difficulties have been consistently documented
and linked to negative outcomes, including less supportive social networks, unemployment, and
poorer mental health (Henry et al. 2016). Because social cognitive failures are a prominent feature
of many clinical disorders, the link between social cognition and social functioning is likely to be
stronger and more easily captured in clinical populations. Nevertheless, the clinical literature pro-
vides a proof of concept, which suggests that if older adults experience social cognitive difficulties
in their everyday lives, there are likely to be important costs to their well-being. This review high-
lights that further work is needed to establish the conditions in which older adults suffer social
cognitive losses and the real-life consequences when such losses arise.

CONCLUSION

The goal of this review has been to highlight what is known and unknown about changes in
social cognition in late life and how these changes manifest in social outcomes for older adults.
In service of this goal, we have highlighted three possible interpretations of the fact that most
laboratory studies show that social cognitive deficits accrue with age, but few (if any) older adults
report social cognitive difficulties. Although there is insufficient research on social cognition
in the real world to have confidence in any explanations of this disconnect, the existing data
support all three interpretations: (#) Laboratory tasks underestimate the social cognitive abilities
of older adults because they are bereft of context and personal meaning, () losses in social
cognition that are meaningful and important are often offset by areas of remaining strength or
age-related changes in socioemotional functioning and friendship networks, and (c) losses in social
cognition that are meaningful and important can blind older adults to the very problems that they
cause.

In response to this situation, we have proposed the SCoRe framework as a guide for how future
research might address these important questions. The SCoRe framework integrates the research
literature to highlight not only the questions we still need to answer but also the measures we
need to provide those answers. Most notably, it is likely that there are many real-life situations in
which older adults make few social cognitive errors, such as when interacting with family mem-
bers or close friends in familiar situations, whereas other situations present more of a challenge,
such as when interacting with strangers in novel contexts. The current literature provides prelim-
inary support for this possibility, but more ecologically valid approaches are necessary to provide
a rigorous test. Just as importantly, tests of this possibility should also assess possible mediating
mechanisms of such effects. How does effort valuation vary with family, friends, and strangers, and
across familiar and unfamiliar situations? What role does effort play in such situations, and what
role is played by increased reliance on automatic processes? How are capacity and motivation in-
fluenced under such circumstances, and what effect do they have on each other? And how do all
these processes play out in relation to the four individual processes of social perception, ToM, af-
fective empathy, and social behavior? The field of social cognitive aging has gathered an enormous
amount of valuable information about these processes in controlled laboratory experiments, and
the next critical step is to understand when and how these laboratory results have consequences
for the social functioning of older adults in their everyday lives.
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