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Exploring the relationship between loneliness and social cognition in older age



Abstract
Understanding others is a key component of successful social interactions, and declines in
social abilities during later life can lead to social isolation and loneliness. We investigated the
relationship between different sub-components of social cognition and loneliness in a large
sample of older adults. We tested perspective-taking and mentalizing skills, alongside self-
reported loneliness and social functioning. Results revealed that both loneliness and age
correlated significantly with older adults’ ability to resist egocentric interference when taking
others’ perspectives. However, mediation models showed that the effect of loneliness on
egocentric tendencies was eliminated when age was accounted for. Therefore, loneliness
relates to egocentrism only because egocentric tendencies increase with age, and people
experience increasing levels of loneliness and feelings of social isolation with increasing age.
Mentalizing and interference from others’ perspectives were not influenced by loneliness or

age.



1. Introduction
Human social interactions are complex; they involve diverse social cognitive processes, such
as taking other peoples’ perspectives and representing their mental states (e.g., desires,
beliefs). These abilities fall under the general concept of Theory of Mind (ToM; Wimmer &
Perner, 1983), since ToM includes the ability to understand and infer the mental states of
others. Previous literature has shown how these abilities change across the lifespan. ToM
develops during early childhood (Leslie, 2005; Devine & Hughes, 2013) and adolescence
(Dumontheil et al., 2010; Symeonidou et al., 2020), and declines in older age (Henry et al.,
2013; Maylor et al., 2002). While a significant amount of research explored the early
development of ToM, interest in examining social communication skills in later adulthood
has emerged over the last couple of decades, since impairments in these skills can have
significant negative consequences in everyday life. This study aims to shed light on some of

the factors that influence ToM abilities in an aging population.

Older adults experience difficulty in understanding others’ mental states in false belief tasks
(Bernstein et al., 2011; Bradford et al., submitted), faux paus (Cavallini et al., 2013;
Halberstadt et al., 2011), and irony (Phillips et al., 2015), especially in complex scenarios
(Lecce et al., 2019). In particular, older adults show a bias to anchor understanding to their
own egocentric perspective (Bradford et al., submitted; Saryazdi & Chambers, 2020; Mattan
et al., 2017), and experience difficulty in switching between their own and another person’s
perspective (Martin et al., 2019). In turn, research has shown that these age-related
difficulties in ToM mediate a substantial decline in social participation in older adults, which
in turn leads to isolation, loneliness and poor health (Bailey et al., 2008; Berkman, 1995;

Lund et al., 2018; Santamaria-Garcia, et al., 2020; Cacioppo & Hawkley, 2009). In this paper



we examine whether social cognitive skills in older age are affected by subjective feelings of

loneliness and social isolation.

It is known that the number and quality of social relationships can affect ToM processes.
People who have a higher number of meaningful relationships are more likely to make social
inferences about others’ mental states, such as their thoughts and intentions (Stiller &
Dunbar, 2007), and people who feel higher levels of loneliness report a greater difficulty in
social functioning (Tan et al., 2020). Loneliness has been found to be positively correlated
with age, and increases further when social networks are reduced (Pinquart & Sorensen,
2001). Lecce et al. (2017) found that differences in ToM performance in older adults is linked
to having friendships, which confirms the importance of qualitative meaningful relationships
in older people. Similarly, the size of one’s social network and the level of sociability and
participation in group activities moderates the relationship between age and social
judgements (Hess et al., 2005). Interestingly, the reverse relationship has also been observed,
as lower performance on tasks that measure social cognition significantly predicts higher
levels of loneliness (Tréemeau et al., 2016). Moreover, difficulties with social cognition can
impact on well-being and our relationships (Spitzberg and Hurt, 1987 Tsai and Reis, 2009);
social relations are crucial for health, especially in older age (Diener & Seligman, 2002;
Matheson, 2011; Shankar et al., 2015). Thus, a reduced social network and experiences of
maladaptive social interactions due to impaired social understanding can lead to isolation,

and consequently, to loneliness.

Loneliness is defined as a negative emotion generated by the conflicted wished and actual
quality of social relations (Hawkley & Cacioppo, 2010), loneliness is typically associated

with a diminished number of friends, as well as a low evaluation of the quality of



interpersonal relationships (Nangle et al., 2003). Loneliness seems to enhance the severity of
psychiatric disorders (Lim & Gleeson, 2014; Lim et al., 2018; Meltzer et al., 2013; Trémeau
et al., 2016) and mental ill-health (Cacioppo et al. 2006; Domenech-Abella et al., 2017; Lim,
etal., 2016). Moreover, people who experience loneliness are more vulnerable to cognitive

decline (Boss et al., 2015; Tilvis et al., 2004) and Alzheimer’s disease (Wilson et al., 2007).

Older adults are especially susceptible to loneliness since they are more likely to experience
life events that reduce their social network and lead to social isolation, such as retirement, the
loss of a partner, or relatives moving away. Due to poor physical health and/or reduced
mobility, older people can experience reduced opportunities to join social events and engage
in social interaction, which leads to detrimental effects on ToM. In the last two years, the
COVID-19 pandemic has had a significant impact on our social lives, forcing many
individuals to withdraw from their normal social life, which has consequences on their
physical and psychological health (e.g. Hawkley & Capitanio, 2010; Valtorta et al., 2016).
This impact is particularly evident among older people. Very recent aging studies have
highlighted that older adults report higher levels of social isolation (Peng & Roth, 2021),
reduction of social relationships (Heid et al., 2021) and loneliness (Carson et al., 2020;
Heidinger et al., 2020) during the global pandemic. It is therefore timely to better understand
how social cognitive processing is influenced by high levels of loneliness and feelings of

isolation in older age, which represent ‘moments of crises’.

Despite the growing interest in understanding how social cognitive processing changes in
older age, and why loneliness increases in later life, very little research has empirically tested
the relationship between loneliness and ToM in older age. In the current study, we address

this gap in the literature by adopting well established paradigms to examine the relationship
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between different social cognitive abilities and loneliness in a sample of older adults.
Perceived loneliness was assessed using the Revised UCLA Loneliness Scale (Russell, 1996),
and a self-report measure captured individuals’ social functioning, since it characterizes
social interaction and has been shown to decline in older age (Berkman et al., 2000). The
current study is distinct from previous studies because it examines the effect of age within a
diverse older group (aged 60 to 86 years old), rather than comparing extreme young and old
groups, and employs multiple tasks to capture different sub-components of ToM using
continuous measures (i.e. avoiding ceiling effects). In particular, we focused on two sub-
components of ToM that are known to be susceptible to age-related decline: perspective-

taking and mentalizing abilities.

Perspective-taking and mentalizing abilities are two closely related processes that are
fundamental to social interactions; both help us to understand others’ intentions and beliefs.
However, they make distinct contributions to ToM. Perspective-taking is a means through
which people can infer other’s mental states (i.e. by adopting their point of view, or their
visual perspective), and can be activated relatively spontaneously (O’Grady et al., 2020;
Samson et al., 2010). In contrast, mentalizing refers to the capacity to reflect on and interpret
one's own behaviour and others’ mental states, and therefore requires the use of “higher-
order” representations of the mind (Frith & Frith, 2006; Davies & Stones, 1995; David et al.,
2008). This distinction raises the question of whether perspective-taking and mentalizing
abilities are affected differently by aging, and whether loneliness might also relate differently
to each sub-component, which highlights the importance of testing these sub-components of
ToM separately. In the next two paragraphs we will explain the measures we adopted to

assess perspective-taking and mentalizing abilities in our older adult sample.



To examine perspective-taking skills we adopted the ‘director’ interactive reference
assignment task and the ‘dot-probe’ visual perspective-taking task. In the interactive
reference assignment task, participants follow the instructions on a director to move objects
around a gridded cupboard. Importantly, some of the objects are occluded from the director’s
view, thus participants need to infer their visual perspective to identify the intended target
object. Research using this task has shown that participants are susceptible to egocentric
biases, and frequently select the perspective inappropriate object because it fits their own
privileged view. Moreover, it has been shown that older adults commit more egocentric
errors than younger adults in this task and are more likely to consider competitor objects in
privileged view (Bradford et al., submitted; Hultsch et al., 2002; Saryazdi & Chambers,
2020). In the visual perspective-taking task (Samson et al., 2010), participants make
judgements about what can be seen either from their own or an avatar’s perspective (Level 1
perspective-taking; Flavell et al. 1986), when these two perspectives are either consistent or
in conflict. Participants experience two kinds of interference in this task: from their own
visual perspective when judging the avatar’s perspective (egocentric interference), and from
the avatar’s visual perspective when judging their own perspective (altercentric interference).
Using a version of this task, previous research has shown that older adults exhibit a
preference for self-relevant perspectives, and experience a particular difficulty in switching
between their own and the avatars’ perspective (Mattan et al., 2017; Martin et al., 2019).
These previous studies therefore suggest that difficulties with perspective-taking in older age
are due to specific impairments in the cognitive control mechanisms that manage egocentric

biases.

To assess mentalizing abilities we adopted the Strange Stories task (White et al., 2009), in

which participants answer questions about the mental states of characters in short narratives.



There have been mixed findings with this task in older age, with one study showing enhanced
performance among older compared to young adults when inferring mental states (Happé et
al., 1998), and another reporting a decline that begins around 30 years old (Brunsdon et al.,
2019). By using this task, we hoped to provide further insights on how mentalizing is affected
in older age, and the social context factors that might influence this. To summarize, we
adopted these three tasks because they each tap different sub-components of social cognitive
abilities. They have also been used widely in previous aging literature, with results
suggesting a decline in performance with advancing age. Finally, all the adopted tasks,
examine social cognition on continuous measures and not binary (e.g. true/false) responses,

which are often subject to ceiling effects among adults.

In line with previous literature, we predicted that performance on all three social cognition
tasks would correlate with age, as participants would make more egocentric responses and be
less accurate when inferring others” mental states with increasing age (as seen in Bradford et
al., submitted; Brunsdon et al., 2019; Hultsch et al., 2002; Mattan et al., 2017; Martin et al.,
2019; Saryazdi & Chambers, 2020). We also expected that increasing age would be
associated with increased self-reported feelings of loneliness and reduced self-reported social
functioning (Carson et al., 2020; Heidinger et al., 2020; Peng & Roth, 2021; Heid et al.,
2021). More importantly, we hypothesised that loneliness would predict performance on the
three social cognitive tasks, and tested whether the effect of loneliness was distinct for

perspective-taking and mentalizing sub-components.



2. Methods
2.1. Participants
102 participants, aged between 60 and 86 years old, were recruited from the local community
through the University of Kent research participation database, newspaper adverts, and social
media. All participants were native English speakers, had normal or corrected-to-normal
vision, no history of neurological disorders, and had no current psychiatric condition. From
this sample, four participants were excluded due to missing data in three or more of the
measures (all other participants had full data for all measures). This resulted in a final sample

of 98 participants (Mage = 70.2; Sdage = 6.8; 66 females).

2.2. Measures
Please see Supplementary Materials for task instructions given by the experimenter for the

three ToM tasks.

2.2.1. Interactive Reference Assignment task

To examine participants’ ability to infer reference in conversation we used an avatar version
of the referential communication ‘Director’ task (Keysar et al., 2003). In this task,
participants were presented with an image of a room containing a 4 x 4 gridded cupboard,
creating 16 slots that could contain objects, and a female avatar (the ‘director’) standing to
the rear right-hand side of the cupboard (see Figure 1). Crucially, the backs of five slots
(different for each trial) were covered with a green backing, so that only the participant could
see the contents of these spaces, and the contents were occluded from the director’s view.
Eight objects were randomly placed within the grid slots, two of which were in occluded
positions and six could be seen by both the director and the participant. Participants were

asked to move objects around the grid following the avatar’s verbal instructions.



In the Listener perspective condition, participants needed to take the director’s perspective to
select the mutually available object, and ignore a competitor object in an occluded slot that
fitted the description (since it could not be seen by the director). Thus, participants were
required to inhibit their own perspective to consider the correct object from the director’s
point of view. For instance, the participant could be asked to ‘Move the small star one slot
down’, where the grid contained three stars of different sizes, the smallest of which was
occluded from the director. In this example, it would be correct for the participant to select
the medium sized star, since this is the smallest star from the director’s perspective. In the
Shared perspective condition, the competitor object was replaced by a different (neutral)
object that could not be mistaken for the object in the director’s instruction. For instance, the
participant could be asked to ‘Move the small star one slot down’, where the grid contained
only two mutually-available stars. Here, it would be correct to select the objectively smallest
star, since this matched both the participant’s and the director’s perspective. Participants
responded using the computer mouse to select an object, and drag it to the new location
detailed in the verbal instruction. See Figure 1 for a visual depiction of stimuli across Listener

and Shared perspective conditions.

Before starting the experiment, participants were given standardized instructions emphasising
that the director had a different perspective of the grid than that of the participant; they were
shown an example stimulus, including viewing the shelves from the participant and the
director’s perspectives (i.e. with the occluded slots blocking view of the objects inside of
them from the director’s perspective), to ensure all participants understood that the director
could not see all the objects. They were then familiarized with the procedure by completing

two practice trials (i.e. six verbal instructions), and received feedback on their responses

10



(practice trials only). The experimenter was present during this phase to ensure that the
participant understood the task and to clarify where needed. The main experiment included
24 experimental trials (each with different sets of objects), of which 12 included a Listener
perspective instruction and 12 included a Shared perspective instruction. Each trial included
three instructions; two were fillers that referred to a specific item and did not involve
perspective-taking (e.g., one used a modified description, e.g., ‘the yellow bucket’, and one
used a simple description, e.g., ‘the shoe’). Filler instructions were not included in the
analysis. The order of filler and critical instructions was counterbalanced across trials, and a
new instruction was only given once participants had responded to the previous instruction.
Audio instructions were presented through headphones, and participants were given 4000 ms
before the first instruction to inspect the grid. This task lasted 10 minutes on average.
Accuracy was calculated as the proportion of trials on which participants correctly selected

the target object in the Listener perspective condition (in our sample Macc = .82, SD = .28).

Move the small star one slot down Move the small star one slot down

— B 3 A

TN

LISTENER PERSPECTIVE SHARED PERSPECTIVE

Figure 1: An example of the stimuli used in the Interactive reference assignment task,

showing Listener perspective and Shared perspective conditions.
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2.2.2. Strange Stories task

We adopted the computerised task from White et al. (2009). Participants were presented
(visually and auditorily) with 24 stories about everyday events, then had to respond verbally
to questions that required them to infer peoples’ mental states, their physical actions, or
physical events in nature (eight of each type). Participants’ answers were recorded and scored
using White et al. (2009)’s criteria, and a ‘ToM score’ was calculated from the human mental
state stories. The maximum score on this measure was 16, indicating high proficiency in ToM

(in our sample M = 13.3, SD = 2.2). The task took approximately 15 minutes to complete.

2.2.3. Visual perspective-taking task

Visual perspective-taking was assessed using the ‘dot-probe’ task (Ferguson et al., 2017;
Samson et al., 2010), and was controlled using Experiment Builder software. Participants
were asked to verify the number of discs that were visible from either their own perspective
(self-perspective condition) or according to an avatar’s perspective (other perspective
condition). Each trial began with a fixation point, a blank screen (500ms), a perspective cue
(750ms; “YOU’ or ‘SHE/HE’), a second blank screen (500ms), a number cue (750ms; 0, 1, 2,
3), followed by the target image of a room (650 x 480 pixels). This target image showed a
lateral view of a room with left, back and right walls. Red discs were placed on either or both
left and right walls. An avatar was positioned in the centre of the room and on half of trials
was facing the left wall, and half of the trials was facing the right wall. Female participants
were presented with a female avatar and male participants were presented with a male avatar.
On half of the trials, the avatar could see the same number of discs as the participant
(consistent condition) and on the other half of the trials the avatar could not see all the discs

that the participant could see (inconsistent condition). Participants pressed a green button if

12



the number cue matched the number of discs visible from the cued perspective and a red
button if the number cue mismatched the number of discs visible from either the self or other
perspective. Trials ended with a button press or after 3000ms. The trial sequence is displayed

in Figure 2.

Self Consistent

. You . “

EY L]
1
500ms 750ms 500ms 750ms ) Self Inconsistent
L 4
' Other Consistent
5 ; L
500ms 750ms 500ms 750ms A

Other Inconsistent

Figure 2: Schematic trial sequence and visual displays presented to participants in the visual

perspective-taking task.

Participants completed 23 practice trials (with feedback), followed by four experimental
blocks, with 52 trials per block and a self-directed break in-between blocks. Overall, there
were 96 matching trials, 96 mismatching trials, and 16 “filler” trials in which no discs were
displayed on either wall. There were 48 trials in the self-perspective condition and 48 trials in
the other perspective condition, of which half were in the consistent condition and half were
in the inconsistent condition. Trials were presented in a pseudo-randomised order so that
trials were equally likely to have been preceded by a same perspective trial as a different

perspective trial. The maximum number of consecutive trials that tapped the same

13



perspective was four, and there were no more than three consecutive trials of the same
perspective-consistency condition. No complete stimulus repetitions (i.e. same perspective

cue and image) were included. The task took approximately 25 minutes to complete.

Following Samson et al. (2010), only matching trials were included in the analysis (i.e. trials
where the number cue matched the number of discs visible from the cued perspective). We
recorded response times for correct responses within 3000ms of image onset, removed
individual trial outliers that fell more than 2.5SDs of each participant’s mean, and used these
to calculate an egocentric bias score (inconsistent minus consistent for ‘other’ perspective
trials; in our sample M = 189ms, SD = 202) and an altercentric bias score (inconsistent minus
consistent for ‘self” perspective trials; in our sample M = 101ms, SD = 163), with higher

scores in each indicating greater interference from the alternative perspective.

2.2.4. Revised UCLA Loneliness Scale

The Revised UCLA Loneliness Scale (Russell, 1996: R-UCLA) was used to measure
participants’ subjective level of loneliness and feelings of social isolation. Participants were
given 20 statements, such as ‘I lack companionship’, and responded to each using a 4-point
scale from ‘Never’ to ‘Often’. The scale produced a maximum score of 80 (indicating high

levels of perceived loneliness; in our sample M = 35.2, SD = 9.6).

2.2.5. Social Functioning Scale

The Social Functioning Scale (Birchwood et al., 1990) was used as a self-report measure of
general social functioning. It consists of seven sub-scales, however only three were
administered in the current study: (1) Social Engagement/Withdrawal (e.g., time spent

alone/initiation of conversation; ‘How many hours of the waking day do you usually spend

14



alone?”), (2) Interpersonal Behaviour (e.g., number of close friends, quality of
communication; ‘How easy or difficult do you find it talking to people at the moment?), and
(3) Prosocial Activities (e.g., how often they participated in different social activities, such as
cinema, sports or parties, over the last three months). The sum of the three sub-scale scores
was used as the self-reported social functioning measure (maximum possible score was 90),
with higher scores representing a better social functioning level and frequency of behaviour

(in our sample M =51.7, SD =9.7).

3. Results

All data and the analysis script are available on the OSF web page (https://osf.io/ry7be/). All

analyses were conducted in R version 3.6.1 (R Core Team, 2019). To test for general
associations between the measures, we first ran correlation analyses between the four
measures of social cognition (accuracy to infer the speaker’s perspective in the interactive
reference assignment task, accuracy to infer the mental states of others in the strange stories
task, egocentric and altercentric bias in the visual perspective-taking task), loneliness, self-
reported social functioning, and age. Next, we used multiple mediation models, separately for
each social cognition measure, to establish whether loneliness directly predicts social

cognitive abilities, or influences them indirectly via age and social functioning mediators.

3.1. Correlation Analyses

A series of correlations examined relations between performance on the interactive reference
assignment task, strange stories task, visual perspective-taking task (egocentric and
altercentric bias), loneliness, social functioning, and age (see Table 1). A significant negative
correlation emerged between loneliness and accuracy on the interactive reference assignment

task, r(96) = -.22, p = .032, revealing that participants who self-reported higher levels of
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loneliness and feelings of social isolation were more likely to commit egocentric errors when
taking the speaker’s perspective. Similarly, a significant positive correlation emerged
between loneliness and the egocentric bias on the visual perspective-taking task, r(96) = .22,
p =.032, as people with higher levels of loneliness and feelings of social isolation showed a
larger egocentric bias when taking the avatar’s perspective. Loneliness also negatively
correlated with social functioning, r(96) = -.48, p <.001, showing that older adults with
higher levels of loneliness and feelings of social isolation were less likely to engage in social
interaction and prosocial activities. In addition, loneliness significantly correlated with age,
r(96) = .27, p = .008, as higher levels of loneliness and feelings of social isolation were
reported with increasing age. Finally, age correlated significantly with accuracy on the
interactive reference assignment task, r(96) = -.35, p <.001, and with egocentric bias on the
visual perspective-taking task, showing that participants committed more egocentric errors
when taking the speaker’s perspective/adopting an avatar’s visual perspective with advancing
age. Performance on the strange stories task and the altercentric bias on the visual

perspective-taking task did not correlate with any of the other measures (all ps>.17).

2 3 4 5. 6 7
1. Loneliness -48*%** | -.05 | -.22* | .22* | -.14 | .27**
2. Social Functioning 11 (.06 |-.10 .03 -14
3. Strange Stories A3 | -.04 | .05 .02
4. Reference Assignment -05 [ -11 | -.35***
5. VPT Egocentric Bias 26%* | [ 28**
6. VPT Altercentric Bias 12
7. Age

16



Table 1: Correlation matrix illustrating the relationships between performance on the
interactive reference assignment task, strange stories task, visual perspective-taking task
(egocentric and altercentric bias), loneliness, social functioning, and age. Asterisks indicate a

significant correlation (* p < .05, ** p < .01, *** p <.001), and the cell values show r.

3.2 Mediation analyses

To examine the degree to which performance on these social cognition measures can be
explained directly by loneliness, we conducted a series of multiple mediation analyses,
separately for the interactive reference assignment task, the strange stories task, and visual
perspective-taking task (egocentric and altercentric bias). As illustrated in Figure 3, each
model included age as the predictor, loneliness and social functioning as the mediators, and
the relevant social cognition measure(s) for each task as the outcome. Analyses were
conducted in SPSS, using the PROCESS macro (model 4, Hayes, 2013), with 95% bootstrap

confidence intervals for the indirect effect involving 5,000 repetitions.

As shown in Figure 3, age had a significant direct effect on egocentric tendencies captured by
the social cognitive measures. Replicating the patterns reported in the correlation analyses
above, increasing age was significantly related to a higher rate of egocentric errors when
taking the speaker’s perspective in the interactive reference assignment task, and a greater
egocentric bias in the visual perspective-taking task. However, age did not predict
performance on the strange stories task, or the strength of altercentric bias in the visual

perspective-taking task. In addition, age was significantly related to loneliness (i.e. increasing

! Given the different units across our measures, we report the standardized coefficients for
each path here.
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loneliness with advancing age) but not social functioning. Neither loneliness or social

functioning directly predicted performance on any of the social cognitive tasks.

Examination of the indirect effects shows that individual differences in loneliness did not
mediate the relationship between age and any of the social cognitive measures?. This pattern
suggests that higher levels of loneliness are related to increased egocentric tendencies when
taking others’ perspectives (as seen in the correlation analyses), but only because people

experience increasing levels of loneliness and feelings of social isolation with increasing age.

2 We also ran an alternative mediation model, with loneliness as the predictor, social
functioning and age as the mediators, and the relevant social cognition measure(s) for each
task as the outcome. The findings from these models were consistent with the results reported
here. Loneliness did not have a significant direct effect on any of the social cognitive
measures, but age significantly mediated the effect of loneliness on the rate of egocentric
errors when taking the speaker’s perspective in the interactive reference assignment task, 3 =
-.085 [-.018, -.017], and on the egocentric bias in the visual perspective-taking task, B = .065
[.009, .147].
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,I Social Functioning }

,I Social Functioning }

iy N
B=-.32** (Direct effect) Reference Assignment: -.04 (I_Djr_e_c_t_t_ei_’f_e_c_t) __________ ) Strange Stories:
B=-.35*** (Total effect) Egocentric errors B= .03 (Total effect) ToM score
,ISociaI Functioning l ,ISociaI Functioning l
B='-1‘,‘/’ N =01 p=-14,-"
. oneliness |- -
I SN e
= .24* (Direct effect) Ny \\“t — | |A |_ B=.17 (Direct effect) ’lVPT Alt\\\‘ — |
> : Egocentric bias ef---------------o--moooomom oo m oo : Altercentric bias
AR g B= .12 (Total effect)

B=.28** (Total effect)

Figure 3: Multiple mediation models with participant age as the predictor, loneliness and social functioning as the mediators, and the relevant

social cognition measure(s) for each task as the outcome. Note that R reports the standardized coefficient for each path.
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4. Discussion
Understanding others’ mental states (i.e. their beliefs, emotions, intentions) and taking their
perspectives has long been a topic of interest in psychology as these processes are key
components of successful social interaction. Researchers have established theories on how
these abilities develop, with a particular focus on infancy and early childhood (Apperly et al.,
2010; Apperly & Butterfil, 2009; Gregory et al., 2002). Interest in understanding how these
processes change in older age has increased in recent years, with research generally reporting
a ToM decline with advancing of age (Henry et al., 2013; Philips et al., 2011). Older age is
often characterized by social isolation, which reduces the opportunities for social exchange
and to exercise ToM processes, however very little research to date has empirically tested the
relationship between loneliness and ToM in older age. In this paper we examined how social
cognitive skills in older age are affected by subjective feelings of loneliness and social
isolation. To our knowledge, this study is the first to adopt multiple measures of social

cognitive abilities to investigate their relationship with loneliness in older age.

First, even within this older adult age range (60-86 years old), our results showed the
expected influence of advancing age on social cognitive skills. As age increased, participants
made more errors on the interactive reference assignment task and experienced greater
egocentric interference on the visual perspective-taking task. This pattern fits with previous
studies that have shown particular age-related impairments in the cognitive control
mechanisms that underlie egocentric biases, as older adults have a self-biased processing
style and experience difficulties ignoring and switching away from their own perspective
(Bradford et al., submitted; Hultsch et al., 2002; Mattan et al., 2017; Martin et al., 2019;
Saryazdi & Chambers, 2020). Notably, these previous studies have examined effects of age

by comparing dichotomous young and old groups, thus this study is the first show that the
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ability to control egocentric tendencies continues to decline throughout older age. In contrast,
neither the strange stories task or the altercentric bias on the visual perspective-taking task
correlated with age, which suggests that these processes are relatively automatically activated
and not subject to age-related decline with decreasing cognitive resources (Apperly &
Butterfil, 2009; De Lillo & Ferguson, submitted). Of course, it is also possible that
mentalizing and altercentric tendencies do change from young to older age, but remain
consistent after a certain point in older age. This would be consistent with the cubic pattern of
change in Strange Stories performance across the lifespan reported by Brunsdon et al. (2019),
where ToM scores increased from 10 years to 30 years of age, decreased from 30 to 70 years

old then plateaued from 70 years of age onwards. Further research is needed to test this.

Our results also revealed some evidence for a relationship between loneliness and
perspective-taking. Correlation analyses indicated that people who made more egocentric
errors on the interactive reference assignment task and were more susceptible to egocentric
interference on the visual perspective-taking task were more likely to self-report higher levels
of loneliness and feelings of social isolation. This pattern is consistent with previous research
that has shown a positive relationship between loneliness and a greater egocentric bias
(Kokici et al, 2021), and suggests that people experience increasing levels of loneliness and
feelings of social isolation with increasing age, and that this age-relates increase in loneliness
leads to higher egocentric tendencies. However, mediation analyses showed that the effect of
loneliness on egocentric tendencies in the interactive reference assignment task and visual
perspective-taking task was not direct, and instead only influenced these processes due to the
increased experience of loneliness in older age. Thus, while advancing age affects social

cognition, loneliness and ToM are not related once advancing age is controlled for.
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Cacioppo and Hawkley (2009) have suggested that loneliness might increase egocentric
tendencies by inducing higher sensitivity to social threats, which biases peoples’ expectations
for and memories of negative social interactions. As a result, individuals become more likely
to experience negative social interactions, therefore altering the nature and likelihood of
social engagement. Considered in the context of aging, this account would predict that
declining ToM skills in older age, and reduced opportunities to interact with others, increases
the difficulty that older adults experience with social interaction (e.g. more
miscommunications), which leads them to withdraw from social situations and become more
lonely. However, the present findings favour a more biological influence of age on social
interaction, since advancing age had a significant effect on social cognition, but not via the
social context (i.e. loneliness or social functioning). This finding has important implications
for the development of interventions in moments of crisis, which should focus on the
cognitive/biological effects of old age rather than enhancing individuals’ social experience of
interacting with others. Future studies should examine more closely how age-related changes
in cognitive and biological processes influence social cognition, and how they are manifest

across different sub-components of ToM.

In contrast, neither age or loneliness was associated with mentalizing abilities in the strange
stories task or the altercentric bias in the visual-perspective-taking task. This suggests that
age influences social cognition via the underlying cognitive mechanisms that enable people to
inhibit their own egocentric perspective and flexibly shift between self and other
perspectives, and these are known to decline significantly in older age and predict social
interaction skills (e.g. Phillips et al., 2011, 2015). These findings are also consistent with
previous research that has shown preserved or even enhanced sensitivity to others’ mental

states among older adults compared to younger adults (Hess et al., 2005), and that this
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sensitivity does not relate to basic cognitive skills (Leclerc & Hess, 2007), with these effects

explained in terms of accumulating experience in social situations over the lifecourse.

In line with the effects of loneliness and age on egocentric perspective-taking described
above, we found that loneliness correlated with age, confirming existing research that people
experience increasing feelings of loneliness with advancing age (Richard et al., 2017; Yang
& Victor, 2011), particularly after the age of 75 years old (Ferreira-Alves et al., 2014). It is
interesting to note that age did not correlate with social functioning in our older adults. This
likely reflects the nature of our participant sample, who were sufficiently motivated to
volunteer their time to take part and were often recruited through networks of older adults
(e.g. the University of the Third Age). As such, the older adults here may not be
representative of the breadth of individuals in the general public who are more socially
isolated and have reduced mobility. Nevertheless, as a group, older adults with higher levels
of loneliness and negative feelings of social isolation reported lower levels of social
functioning- they were less likely to engage in social interaction and prosocial activities-
which suggests that our sample included sufficient variance in loneliness to capture the
relationship with social functioning. This finding is consistent with a recent study (Tan et al.,
2020) that found higher levels of loneliness among adults who reported reduced enjoyment in

social activities, suggesting that they function less well in social situations.

In sum, the current research revealed that loneliness plays a role in older adults’ ability to
manage egocentric biases in perspective-taking, but does not relate with the ability to infer
other peoples’ mental states and perspectives. Importantly, this study showed that the effects
of loneliness on social cognition in older age occur only as a result of advancing participant

age; loneliness does not influence ToM once age is controlled for. People experience
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increasing levels of loneliness and feelings of social isolation with increasing age. Based on
evidence that people who experience loneliness engage less in group activities because of
their inadequate social skills (Page et al., 1992; Pels & Kleinert, 2016) and lack self-
regulation in social situations (Hawkley et al., 2009; Netz et al., 2013), it would be useful for
future research to include measures that assess quality of life, and account for social network
size, since these are known to be related to age, loneliness and ToM abilities. Understanding
these relations better, ideally using a longitudinal approach to identify precursors and
predictive to social cognitive difficulties, could help to develop more targeted interventions to

enhance well-being and the quality of social relationships, particularly among older adults.
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