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Abstract
Research has demonstrated that theory of mind (ToM), that is the ability to understand other’s thoughts and feelings, declines 
with age. However, less is known about older people’s perceptions about their own ability to “read” the mind of others. In the 
current study, we provide initial evidence on this issue by: (a) examining age-related differences in ToM personal beliefs; (b) 
analyzing the relation between personal beliefs and actual performance; and (c) investigating whether ToM, either beliefs or 
ability, explains individual differences in social relationships. Twenty-five independently living older adults and 26 young 
adults were administered both personal beliefs and performance-based ToM measures. Social relationships were analyzed by 
considering family members and friends separately. Results indicated lower ToM ability in older adults compared to younger 
participants, but no age-related differences in ToM personal beliefs. Furthermore, personal beliefs and performance were 
not associated in either young or older adults. Finally, regression analyses indicated that both ToM personal beliefs and ToM 
ability were significant predictors of relationships with friends, but not with family members. Overall, our findings indicated 
that, notwithstanding their impairment in ToM, older adults were as confident as young adults in their ability to understand 
others’ minds. Crucially, we found preliminary evidence that ToM, both beliefs and ability, are relevant for people’s social 
behavior, positively predicting better friendships.

Keywords  Personal beliefs · Theory of mind · Social cognition · Mind-reading belief scale · Social relationships

Introduction

Growing evidence has shown that theory of mind -ToM 
(Premack and Woodruff 1978), that is the ability to “put one-
self in others’ shoes”, declines with age (for a meta-analysis 
see Henry et al. 2013). Broadly speaking, ToM refers to the 
ability to understand what others are thinking/feeling and 
to reason in terms of mental states, but this ability has been 
given various labels, such as mindreading, mentalizing, and 

cognitive empathy, depending on the research field (Epley 
2008; Preckel et al. 2018; Schaafsma et al. 2015). Not-
withstanding the difference in terminology, researchers are 
unanimous in defining ToM as a crucial skill which enables 
individuals to successfully move in the social world.

While the research on older adults’ ToM performance is 
now considerable (Henry et al. 2013), little is known about 
older people’s perception about their own ability to “read” 
the mind of others. Therefore, the main aim of the present 
study was to investigate ToM personal beliefs in aging, by 
examining potential age-related differences. Subsequently, 
we focused on the association between ToM beliefs and ToM 
performance and explored ToM beliefs’ social outcomes, 
that is, relationships with family and friends. To date, this is 
the first study that has taken into account these variables all 
together and has examined their associations.

Personal beliefs represent one of the three categories of 
metacognition, together with knowledge and monitoring 
(Hertzog and Hultsch 2000). Here, we focused on a spe-
cific category of personal beliefs: perceived self-efficacy, 
which refers to beliefs about one’s ability to perform specific 
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tasks. Crucially, beliefs about one’s ability—either accurate 
or inaccurate—do have an impact not only on performance 
(e.g., memory; Chasteen et al. 2005), but also on behavior 
(Bandura and Locke 2003; Beyer 1990; Gillet al. 1998; Hur 
2018). For instance, in a compelling study, it was found that 
women were more likely than men to refuse to take part in 
a local science competition due to their lower self-efficacy 
beliefs in this domain, although their objective performance 
on a science test was not different to that of men (Ehrlinger 
and Dunning, 2003).

The literature on personal beliefs has, for the most part, 
explored self-efficacy in the learning/educational domain 
and, with respect to aging, in the memory domain. Only 
limited research in older adults’ samples has focused on 
age-related differences in ToM beliefs, and results from the 
analysis carried out in these studies are somewhat contrast-
ing. Recent research comparing young and older adults’ 
beliefs with the Perspective Taking scale of the Interper-
sonal Reactivity Index—IRI-PT (Davis 1983), found that 
older adults reported lower scores on personal beliefs com-
pared to younger participants, indicating that older adults 
evaluate themselves as less able mind readers (Beadleet al. 
2015; Sun et al. 2018). Similar results came from a study 
using the Empathy Quotient questionnaire (Baron-Cohen 
and Wheelwright 2004) in which older adults reported 
lower beliefs about cognitive empathy compared to those 
reported by younger participants (Bailey et al. 2008). Fur-
thermore, in a large cross-sectional study involving adults 
with age ranging from 18 to 90 years (O’Brien et al. 2013), 
the authors found an inverse U-shape distribution of IRI Per-
spective Taking scores, suggesting that ToM beliefs reached 
maximum level in middle adults and started to decline from 
about 50–60 years of age. Yet contrasting findings emerged 
from Ze and colleagues’ study (Ze et al. 2014), (see also 
Gould and MacNeil Gautreau, 2014) and from Duval and 
colleagues’ study (Duval et al. 2011), both revealing no age-
related differences in ToM personal beliefs.

A tentative explanation for this inconsistency in results 
may be the difference between studies in the age range of 
the samples examined. Studies reporting no age-related 
difference selected older people starting from earlier age 
(55/61 years old) than those reporting lower ToM beliefs 
(65/67 years old). In addition, the upper limit of the age 
range was different: 83 years for the no-difference studies, 
which is against an age of 93 years for the studies indicating 
lower ToM beliefs in aging. Hence, and in light of results 
from the large cross-sectional study (O’Brien et al. 2013), 
we hypothesized that age-related differences in ToM beliefs 
may have been concealed in those “younger” samples of 
older people.

Regarding the relationship between ToM beliefs and 
performance, to the best of our knowledge, only the study 
by Duval and colleagues (Duval et al. 2011) offers some 

indications. The authors measured ToM performance with 
several tasks and ToM beliefs with a self-report question-
naire created ad hoc, based on existing questionnaires (a 
sample item was: “I can easily deduce someone’s inten-
tions”). Results indicated that, although young and older 
adults did not significantly differ in self-reported ToM, older 
adults showed impaired ToM performance. Crucially, par-
tialling out age, the authors found no significant correlation 
between self-reported ToM and actual ToM performance.

Concerning the link between ToM beliefs and social rela-
tionships, we found only one study which investigated the 
social outcomes of older adults’ self-evaluated mindreading 
ability (Bailey et al. 2008). The authors found that ToM per-
sonal beliefs partially mediated the relationship between age 
and social participation, suggesting that what people believe 
about their own ability to understand others has an impact 
on how they interact with others.

Furthermore, the association of ToM ability with inter-
personal functioning deserves close attention. Notwithstand-
ing the theoretical assumption of a strong link between the 
ability to understand others’ intentions and emotions and 
positive social outcomes, empirical evidence in non-clinical 
populations is still scarce. Research on this issue is limited 
and partially controversial, especially in aging. On the one 
hand, Pezzuti and colleagues (Pezzuti et al. 2015) found that 
older people’s ToM performance was not associated with 
social support. Similarly, Blanke and colleagues (Blanke 
et al. 2016), in a dyadic study, found that ToM ability was 
unrelated to the partner’s communication satisfaction. On 
the other hand, Blanke and colleagues also found a weak 
but significant relationship between individual’s ToM ability 
and satisfaction with one’s own social relationships (2016). 
Other studies also indicated that friendships—both in terms 
of frequency of contact and quality of the relationship—
were related to ToM ability, when evaluated with a measure 
of the spontaneous use of mindreading ability (Lecce et al. 
2019), in socially motivated older adults (Lecce et al. 2017). 
Overall, evidence suggesting that social-cognitive abilities 
are associated with older people’s social functioning is 
growing (Radecki et al. 2019; Washburn et al. 2003).

Present Study

The current study’s goal was to offer a preliminary investi-
gation of ToM personal beliefs in aging, given the limited 
evidence available on this issue. Specifically, our aims were 
to examine (a) age-related differences in ToM beliefs; (b) 
the relationship between ToM beliefs and ToM ability; and 
(c) the associations of ToM beliefs (and ability) with social 
behavior, focusing on relationships with family and friends.

In order to investigate these issues, we compared young 
and older adults on ToM beliefs, ToM ability, and social 
relationships. Notably, in designing the study we attempted 
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to fill some gaps left by previous studies. Firstly, we included 
only people aged at least 70 years in the older group. In 
fact, as explained above, the age range of older partici-
pants may be an important variable, as it is the potential 
source of the conflicting findings in previous studies. Sec-
ondly, to evaluate ToM beliefs, we decided to use a self-
report questionnaire expressly created to measure ToM: the 
Mind-reading belief scale (Realo et al. 2003). We believe 
that this represents an important issue, as some of the pre-
vious studies assessed ToM personal beliefs using instru-
ments which evaluate constructs which partly overlap with 
mindreading, such as empathy or social/interpersonal skills. 
Based on the literature reviewed above, and in line with the 
results from O’Brien et al. (2013), we expected older people 
to report lower scores on ToM beliefs compared to young 
participants. Moreover, ToM performance was expected 
to be lower in older participants compared to young adults 
(Henry et al. 2013). The size of these age-related effects was 
expected to be medium to large.

With respect to our second aim, namely, the associa-
tion between ToM beliefs and ToM ability, we selected two 
experimental tasks which have been successfully employed 
in aging: the Faux Pas task (Gregory et al. 2002), which 
measures the ability to detect and understand social slips 
(Bottiroli et al. 2016; Li et al. 2013; Ruffman et al. 2016); 
and the Animated social triangles task (Castelli 2019; Cas-
telli et al. 2000), which involves dynamic videos of mov-
ing triangles and measures the extent to which participants 
interpret actions in terms of mental states (Rosi et al. 2016; 
Synn et al. 2017; Van den Stock et al. 2019). We expected 
personal beliefs and objective performance to be unrelated 
to each other, as found in older adults’ studies (Duval et al. 
2011; Ickes 1993; Realo et al. 2003), in line with recent 
meta-analytic findings (Murphy and Lilienfeld 2019).

Moreover, we wanted to examine the association between 
ToM beliefs and older adults’ behavior, that is, social out-
comes. In order to do so, we investigated social functioning, 
adopting a fine-grained analysis of people’s social relation-
ships by considering both quantity and quality of social 
contacts, as well as separating the typology of relationship 
(i.e., relatives vs. friends). Indeed, research in the aging 
field indicates that both quantitative aspects, such as num-
ber of people and the frequency of contacts, and qualitative 
aspects, such as satisfaction and trust, are relevant for peo-
ple’s well-being (Siedlecki et al. 2014). Furthermore, rela-
tionships with both friends and family members are crucial 
for successful aging, even if they act in different ways. While 
family members are the main providers for instrumental sup-
port, friends are a crucial source of companionship, social 
integration, and self-esteem (Huxhold et al. 2014). With 
regard to the association between ToM beliefs and social 
relationships, the limited research available on this issue led 
us to hypothesize a weak-to-moderate link in both young and 

older participants. For the association between ToM ability 
and social relationships, based on past studies across the life 
span, we hypothesized that we would find little-to-moderate 
associations (Lecce et al. 2017, 2019; Lewis et al. 2011; 
Nilsen and Bacso, 2017).

Methods

Participants

Twenty-seven young adults and 34 older adults partici-
pated in the study. However, due to some missing data, we 
removed ten participants from the analyses. Hence, our final 
sample was composed of 26 young adults (age range 19–25, 
M = 21.50, SD = 1.65) and 25 older adults (age range 70–80, 
M = 75.16, SD = 2.82). Young adults were undergraduate 
students recruited through the University newsletter, who 
received course credits in exchange for their participation. 
Older adults were community-dwelling individuals who 
lived independently and were recruited through local cul-
tural/recreational centers and word-of-mouth; they partici-
pated as volunteers. Italian was the first language for all par-
ticipants in the study. Young adults had higher educational 
attainment than older adults, Myoung = 15.54, SD = 1.39, 
Mold = 11.80, SD = 4.09, Welch’s F(1, 29) = 18.77, p < 0.001, 
partial η2 = 0.39, 90% CI [0.18, 0.55], but lower crystallized 
ability, as measured by the vocabulary test from the PMA 
battery (Thurstone and Thurstone, 1963), Myoung = 42.23, 
SD = 4.25, Mold = 45.04, SD = 4.58, Welch’s F(1, 48) = 5.15, 
p = 0.028, partial η2 = 0.09, 90% CI [0.06, 0.24].

Measures

ToM Ability

As anticipated, we measured ToM ability using two tasks: 
the Faux Pas task (Gregory et al. 2002) and the Animated 
social triangles task (Castelli 2019).

Concerning the Faux Pas task, for this study, we selected 
three stories containing a social slip from the original set 
of the stories (in particular, story 7, 14, and 16). Follow-
ing each story, four questions concerning the thoughts and 
feelings of the protagonists and two questions investigat-
ing general comprehension were presented. The stories and 
questions were presented in a booklet. Participants could 
read the stories as many times as they needed, and then write 
their answers in the booklet. For each story, participants 
received one point if they answered each of the six ques-
tions correctly.

With regard to the animated social triangles task, this 
measure consists of a series of animations in which two 
triangles move on a screen. The task is an adaptation of 
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previously used tasks (Castelli et al. 2000) with shorter 
video clips (about 16 s per clip) and improved control condi-
tions. The task comprises three categories of videos, varying 
on the type of movements and interactions depicted: ToM, 
goal directed, and random. For the current study, we selected 
three ToM video clips in which the triangles moved in such 
a way as to look like social interactions rich in terms of the 
mental states involved (i.e., deception, pretense and false 
belief). Participants watched each video on a laptop com-
puter, and then described what happened by writing their 
answers on a sheet. Each video could be viewed only once. 
Answers were subsequently coded for the grade of intention-
ality attributed, ranging from 0 (no intentionality attributed, 
movements without purpose) to 5 (one triangle manipulating 
the mental state of the other triangle, e.g., one triangle pre-
tending to be still while secretly following the other). Coding 
for all participants was done by the first author. A second 
expert, blind to the study’s hypotheses, coded 20% of the 
protocols. Inter-rater reliability was good, Cohen’s k = 0.80. 
Scores for both the Faux Pas and the animated social trian-
gles tasks were transformed into percentages.

ToM Beliefs

To measure personal beliefs, we selected a questionnaire that 
was expressly created to measure the self-view of partici-
pants on their ToM skills, namely the Mind-reading belief 
scale (MRBS -Realo et al. 2003). The questionnaire is com-
prised of eight items investigating general beliefs about 
one’s ability to understand others’ thoughts and emotions. 
A sample item was as follows: “Usually, I know beforehand 
what my conversation partner is going to say”. Answers 
were on a 5-point Likert-type scale, ranging from 0 (strongly 
disagree) to 4 (strongly agree). Internal reliability for our 
sample was satisfactory, with Cronbach’s α = 0.70 and an 
average inter-item correlation r = 0.23. The global score 
ranged from 0 to 32.

Social Relationships

To measure social relationships, we used the Lubben social 
network scale—revised (LSNS-R -Lubben and Gironda, 
2003). This 12-item scale was developed specifically for 
use in older adults and has been used to measure the risk of 
social isolation. It has the advantage of being able to inves-
tigate both the quantity (e.g., the frequency of contacts) 
and quality (e.g., satisfaction) aspects of social relation-
ships, separating relatives and friends (six items for each 
category). An example is given as follows: “How many 
relatives/friends do you feel at ease with that you can talk 
about private matters?”. Answers were rated on a 6-point 
Likert-type scale, ranging from 0 (none/never) to 5 (nine 
or more/always). Two scores—one for family and one 

for friends—were calculated, each one ranging from 0 to 
30. Internal reliability for the whole scale was good, with 
Cronbach’s α = 0.83 and an average inter-item correlation 
r = 0.30. Additionally, when considering the two subscales 
separately, statistics were good, α = 0.75, r = 0.33 for family, 
and α = 0.81 and r = 0.42 for friends.

Procedure

For young participants, the administration was conducted 
in the University’s facilities. For older participants, the 
administration was conducted in the University’s facilities, 
recreational centers, or at the participant’s home, depend-
ing on the preference of the participant. When administer-
ing in recreational centers and homes, the experimenter 
requested a quiet room, without external disturbances. The 
personal beliefs questionnaire was administered before the 
performance tasks. Informed consent was obtained for all 
participants before testing. The study was presented as aim-
ing at elucidating how cognitive functions were related to 
social-cognitive abilities. Participants were not told that 
their performance would have been compared to another 
age group until the end of the study. The study was con-
ducted in accordance with the principles of the Declaration 
of Helsinki.

Statistical Analyses

Age differences in focus variables were analyzed by per-
forming a series of ANOVAs, entering age groups (young 
vs. older) as the independent variable. Correlation analyses, 
separated for age groups, examined the pattern of associa-
tions between ToM beliefs and performance. To correct for 
multiple comparisons, we used the B-H procedure (Benja-
mini and Hochberg, 1995), which controls the false discov-
ery rate (FDR- i.e., the proportion of significant results that 
are actually false positives). FDR was set to q = 0.05, as in 
previous studies (e.g., LeBlanc et al. 2016; Lindquist and 
Mejia, 2015). Finally, multiple regression analyses examined 
the potential predictors of social relationships. We checked 
for potential multicollinearity among predictors by comput-
ing VIF (variance inflation factor) and tolerance statistics 
(Field 2009). Following recent recommendations (Pek and 
Flora 2018), we reported confidence intervals for effect sizes 
(r, R2 and partial η2), adopting Wuensch’s website indica-
tions and tools (Wuensch 2018). Given the small sample 
size, we commented upon our results taking into considera-
tion not only the p values, but also the effect sizes. In doing 
so, we adopted Cohen’s guidelines in interpreting effect size 
(Cohen 1988). Sensitivity analysis were conducted after data 
collection to compute the minimum effect size that can be 
detected given alpha, power, and sample size (Perugini et al. 
2018). We used G*Power and found that given a sample 
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size of 51, an alpha level of 0.05, and a minimum power of 
0.80, there was an 80% chance of detecting medium-to-large 
effects, assuming statistical significance and such effects 
exist. Statistical analyses were conducted with SPSS 19 
(IBM Corp. Released, 2010). The dataset is openly available 
at https​://osf.io/spjz8​/?view_only=7099f​67253​fb42d​3b678​
d70e8​ae124​54 (Ceccato et al. 2020).

Results

Age‑Related Differences in ToM Ability and Beliefs

Descriptive statistics, separated for young and older adults, 
are presented in Table 1. Firstly, we examined age-related 
differences in ToM performance. Univariate ANOVAs 
revealed age-related differences in mindreading ability, 
favoring young adults, with large effect sizes. Specifically, 
young adults outperformed older adults in both the Faux 
Pas, Welch’s F(1, 40) = 6.62, p = 0.014, partial η2 = 0.14, 
90% CI [0.02, 0.30], and the Animated social triangles task, 
F(1, 49) = 20.56, p < 0.001, partial η2 = 0.29, 90% CI [0.12, 
0.44].

Interestingly, effect sizes indicated that the differences 
between young and older participants were greater in the 
Animated social triangle task compared to the Faux Pas task. 
However, it is important to note that 52% of young partici-
pants obtained a perfect score on the Faux Pas task, indicat-
ing a ceiling effect. This was not the case for older adults, 
as only 26% of participants got a perfect score. Hence, in 
this task the small effect size for the age differences may 
reflect the limited variability in the young adults group. On 
the other hand, the animated social triangles task did not 
show ceiling effect, as only 4% (young) and 3% (older) of 
participants obtained a perfect score.

With respect to age-related differences on ToM beliefs, 
results indicated that the differences between young and 
older adults were small in size and not statistically sig-
nificant, F(1, 49) = 1.64, p = 0.206, partial η2 = 0.03, 
90% CI [0.00, 0.14].

Relation Between ToM Beliefs and Ability

We subsequently examined the link between beliefs about 
one’s mindreading ability and actual performance, separately 
for young and older adults. Note that because scores on the 
Faux Pas task were not normally distributed (Shapiro–Wilk 
test’s ps ≤ 0.003), we used Spearman’s rank correlation 
instead of Pearson’s correlation.

For older people, no significant associations appeared 
between ToM beliefs and ToM ability, precisely with the 
Faux Pas task, r(23) =  − 0.23, B-H adjusted p = 0.406, 95% 
CI [− 0.57, 0.18], and with the Animated social triangles 
task, r(23) = 0.27, B-H adjusted p = 0.406, 95% CI [− 0.14, 
0.60]. For young adults, correlation analyses again revealed 
that ToM beliefs and ToM performance were not signifi-
cantly associated, either for the Faux Pas task, r(24) = 0.13, 
B-H adjusted p = 0.533, 95% CI [− 0.27, 0.49], or for the 
Animated social triangles task, r(24) = − 0.39, B-H adjusted 
p = 0.153, 95% CI [− 0.67, 0.00]. Beyond statistical signifi-
cance, the effect sizes were small in magnitude (i.e., lower 
than 0.30), and we acknowledge that we may lack the power 
to detect small effects, if they exist. On the contrary, the 
association between MRBS and Animated social triangles 
for young adults showed a medium effect size, and its confi-
dence interval suggested that the link between the two vari-
ables was negative. However, as the p value did not survive 
to the B-H adjustment, this result should be interpreted with 
caution.

Social Outcomes of ToM Beliefs vs. Performance

Finally, we examined whether ToM personal belief, and/or 
ability, could predict social relationships, in terms of both 
quantity and quality. Preliminary results revealed that older 
adults reported lower scores for friendships than younger 
adults, F(1, 49) = 29.47, p < 0.001, partial η2 = 0.38, 90% CI 
[0.20, 0.51], with the effect size being large. Non-significant 
age-related difference emerged in relationships with rela-
tives, F(1, 49) = 2.84, p = 0.098, partial η2 = 0.05, 90% CI 
[0.00, 0.18].

Table 1   Means (and standard 
deviations) for ToM and 
social relationships measures, 
separated for age groups

MRBS mind-reading belief scale, Triangles animated social triangles task

Young
n = 26

Older
n = 25

M SD M SD

ToM ability Faux Pas (range 0–100) 82.05 21.56 61.33 34.26
Triangles (range 0–100) 76.92 12.40 61.07 12.57

ToM beliefs MRBS (range 0–32) 18.92 3.99 17.28 5.10
Social relationships Friends (range 0–30) 22.69 3.88 16.48 4.29

Relatives (range 0–30) 20.58 4.06 18.60 4.31

https://osf.io/spjz8/?view_only=7099f67253fb42d3b678d70e8ae12454
https://osf.io/spjz8/?view_only=7099f67253fb42d3b678d70e8ae12454
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Next, we performed two hierarchical regression analyses, 
considering either relationships with friends, or relationships 
with relatives as the outcome (see Table 2). In both models, 
we set a forced entry for two predictors in the first block: age 
group (young vs. older) and social relationships not entered 
as outcome (e.g., in the regression predicting friendships, 
family relationships were entered as a predictor in the first 
step). We did as such because we know from the literature 
that there are important age-related differences in social rela-
tionships (Wrzus et al. 2013) and that personality factors 
may account for general differences in social relationships 
(Hill et al. 2018), so that people reporting more frequent and 
positive interactions with friends are likely to also have more 
frequent and more satisfying interactions with relatives. In 
the second block the ToM measures -both beliefs and abil-
ity- were selected as potential predictors through a stepwise 
approach. We checked for multicollinearity and concluded 
that there was no collinearity within our data, VIF ≤ 1.95, 
average VIF = 1.40, tolerance ≥ 0.51.

With respect to friendships, the first model was sig-
nificant, F(2, 48) = 29.96, p < 0.001, and explained 56% 
of variance, 90% CI [0.375, 0.651]. Results indicated that 
both age group (negatively) and relationships with family 

members (positively) play an important role in people’s 
friendships, respectively, β = − 0.51 and β = 0.44. Cru-
cially, in the following block two ToM measures, namely 
MRBS and the animated social triangles task, explained 
a significant amount of additional variance in friend-
ships and were, thus, retained in the model. Specifically, 
the MRBS explained 4% of additional variance, 90% CI 
[0.001, 0.103], β = 0.21, and the Animated social trian-
gles task explained a further 3% of additional variance, 
90% CI [0.001, 0.089], β = 0.22. However, note that both 
these positive effects were relatively small. Age group 
and family relationships remained significant predictors 
with medium effects, β = − 0.36 and β = 0.43, respectively. 
Globally, the final model explained 63% of variance in 
friendships.

Concerning family relationships, only the first model, in 
which age group and friendships were forced to be enter 
into the model, reached statistical significance, explaining 
about 33% of the variance in family relationships, 90% CI 
[0.136, 0.457]. Notably, relationships with friends was the 
only significant predictor that positively explained family 
relationships, β = 0.66. None of the ToM measures emerged 
as significant predictors.

Table 2   Regression analyses 
examining friendships vs. 
family relationships

Age group was coded as − 1 for young adults and 1 for older adults
MRBS mind-reading belief scale, Triangles animated social triangles task

B SE p

Friendships
Step 1 ΔR2 = .56

F(2,48) = 29.96, p < .001
Age group − 2.59 − 0.50  < 0.001
Family relationships − 0.52 − 0.12  < 0.001

Step 2 ΔR2 = .04
F(1,47) = 4.68, p = .036

Age group − 2.39 0.49  < 0.001
Family relationships 0.54 0.12  < 0.001
MRBS 0.23 0.11 0.036

Step 3 ΔR2 = .03
F(1,46) = 4.06, p = .050

Age group − 1.81 0.56 0.002
Family relationships 0.52 0.11  < 0.001
MRBS 0.23 0.10 0.028
Triangles 0.08 0.04 0.050

Excluded variables Faux Pas – – 0.521

Family relationships
Step 1 ΔR2 = 0.33

F(2,48) = 11.65, p < .001
Age group 0.72 0.63 0.262
Friendships 0.55 0.13  < 0.001

Excluded variables MRBS – – 0.130
Triangles – – 0.627
Faux Pas – – 0.553
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Discussion

The main goal of the present study was to provide an 
investigation on whether young and older adults differ in 
mindreading personal beliefs. We also analyzed the rela-
tionships between personal beliefs and actual performance. 
Crucially, we extended previous investigations by examin-
ing the social outcomes (i.e., social relationships) of ToM 
beliefs and ability.

Firstly, we found large age-related differences in ToM 
objective performance in both the tasks we used. Our 
results are in line with previous research, showing older 
adults’ impairment in mindreading reasoning, compared to 
young adults (Cavallini et al. 2013a, b; Johansson Nolaker 
et al. 2018).

Along with these age-related differences in mindread-
ing ability, we expected an analogous decrease in personal 
beliefs. Indeed, as revealed by the findings of O’Brien 
and colleagues (2013), ToM beliefs should show a moder-
ate but progressive decline starting from 50/60 years. In 
our sample of people older than 70 years, results did not 
confirm this expectation, instead offering support to the 
view that young and older people do not differ in ToM 
self-efficacy beliefs. This discrepancy in results may be 
due to the difference in the measure used to investigate 
ToM beliefs. While we used the Mind-reading belief scale, 
O’Brien and colleagues used the Perspective Taking scale 
from the Interpersonal Reactivity Index, a questionnaire 
generally used to measure empathy. Another possibility 
is related to cultural differences among the samples: the 
current study involved Italian people, while the O’Brien 
survey was conducted on the American population. Inter-
estingly, there is some evidence indicating that memory 
personal beliefs are influenced by cultural, or even subcul-
tural, differences (Cavallini et al. 2013a, b). Future stud-
ies examining cross-cultural differences in mindreading 
beliefs in young and older adults could help to solve the 
inconsistencies in these findings.

Duval et al. (2011) have suggested that the lack of age-
related differences in ToM beliefs indicates that older peo-
ple are not aware that their socio-cognitive skills lessen 
during typical aging. Herein, we were unable to elucidate 
whether older adults overestimate their ability or younger 
adults underestimate their ToM abilities, but we can attest 
that, irrespective of age, people are not aware of their 
socio-cognitive skills. In fact, our correlational analy-
ses on the associations between ToM beliefs and abili-
ties showed that both young and older adults were inac-
curate in self-evaluations about their mindreading skills. 
Past studies have indicated that correlations between 
personal beliefs and performance are small within the 
interpersonal domain (Brackett et al. 2006; Murphy and 

Lilienfeld, 2019). Previous research has examined young 
adults, but evidence on healthy aging was, and still is, 
lacking. Our study is a first attempt to fill this gap, and 
the results we obtained indicate that personal beliefs and 
actual performance in two ToM tasks were also unrelated 
in older people.

We surmise that people’s unawareness about their own 
mindreading ability may be due to the fact that in daily life 
people receive limited feedback about their accuracy in 
detecting others’ mental states (Beaudoin and Desrichard 
2011; Realo et al. 2003). Past experiences are pivotal sources 
of information for personal beliefs; thus, having little avail-
able information about personal performance may lead to 
people not having an objective-based estimate of their abil-
ity. As a consequence, ToM personal beliefs are likely to 
be built on very limited feedback and are potentially more 
influenced by other sources of information, such as implicit 
theories (Berry and West 1993). Implicit theories refer to 
people’s beliefs about cognitive and social abilities and their 
changes during the life span (Hertzog and Hultsch 2000). 
An intriguing possibility is that people consider ToM as a 
characteristic stable across adulthood and aging. Indeed, 
people show implicit theories of stability concerning those 
abilities belonging to domains related to experience, com-
mon sense, and wisdom while holding implicit theories of 
decline for memory and fluid abilities (Hertzog and Hultsch 
2000; Riediger et al. 2014). Beyond the lack of self-aware-
ness in one’s own ToM ability, this possibility could also 
explain why young and older adults reported comparable 
ToM belief scores. Older adults may believe that mindread-
ing skills do not change with age in the general population 
and, consequently, in themselves. However, given that we 
did not directly measure general ToM beliefs, future studies 
should investigate whether people of different ages think that 
ToM ability changes during the life span. This would also 
allow for the comparison of beliefs about the self and beliefs 
about others’ ToM abilities.

An alternative explanation for the lack of association 
between ToM beliefs and performance may be that our 
measures showed limited inter-individual variability. On 
one hand, we found that young adults performed at ceiling 
in Faux Pas task, therefore limiting the inferences that can 
be drawn from this task. On the other hand, individual dif-
ferences were large enough to detect associations in both the 
animated social triangles task and the MRBS. Therefore, it is 
unlikely that our null results were due to a lack of variability 
in the measures employed.

Finally, we were interested in examining whether peo-
ple’s ToM beliefs and/or ability were relevant for social 
behavior and specifically if they were related to social 
relationships. Previous research on young adults has sug-
gested that ability is more relevant than personal beliefs in 
predicting positive social outcomes (Ames and Kammrath 
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2004), while evidence for older adults has suggested that 
both beliefs and ability are relevant (Bailey et al. 2008; 
Lecce et al. 2017). Our results indicated that both personal 
beliefs and actual performance were associated with better 
friendships in young and older adults.

Firstly, it is relevant to note that ToM was related 
exclusively to friendships, and not with relationships with 
family members, in line with recent studies (Lecce et al. 
2017, 2019). We believe that ToM plays a specific role 
in managing friends, compared to family members, as 
friendships require the creation and maintenance of more 
interpersonal effort (Roberts and Dunbar 2011), probably 
due to their voluntary nature, while family relationships 
have a strong normative component and are less at risk of 
breaking up (Li and Cheng 2015). On a general note, we 
believe that this difference between family and friends is 
an important detail which supports the need for a more 
fine-grained analysis of people’s social networks (Huxhold 
et al. 2014; O’Gorman and Roberts 2017). Past research 
has shown that friendships and family relationships differ 
in nature, correlates, and pattern of changes across the life 
span (Fiori et al. 2006; Litwak 1981; Wrzus et al. 2013), 
and our results testify to the importance of analyzing them 
separately.

Secondly, it is also important to acknowledge that the 
effects we found were relatively small in size. This is not 
surprising, as it is very likely that other factors not inves-
tigated in this study,such as motivation, mediated the link 
between ToM ability and positive social outcomes (Lecce 
et al. 2017). Nevertheless, our results open intriguing pos-
sibilities. Specifically, the present findings suggest that 
personal beliefs have a real impact on social functioning: 
people who believed themselves to be good at understand-
ing others (without being very accurate in this self-evalu-
ation) also reported more friends and higher satisfaction 
with these relationships. An intriguing possibility that has 
been put forward is that personal beliefs are more closely 
related to personality than to ability (Burns et al. 2016; 
Realo et al. 2003). Consequently, it is possible that the 
link between ToM beliefs and friendships is due to a latent 
common personality trait, such as Extroversion or Emo-
tional stability. Furthermore, ToM ability plays a signifi-
cant positive role in friendships. We noted that only the 
animated social triangle task emerged as a predictor, but 
not the Faux Pas task. We acknowledge that this may be 
due to the lack of variability in this measure, as described 
above.

Overall, it is important to recognize that ToM, both 
beliefs and performance, accounted for about 7% of the 
variance in friendships, while age and family relation-
ships accounted for more than half of the variance in social 
functioning.

Limitations and Conclusion

The findings described herein should be considered with 
caution and in light of the study’s limitations, the principal 
of these being its limited sample size. With the current 
numbers, we were able to find moderate to large effects 
with reasonable confidence. However, if there are some 
small effects, we probably failed to detect them as we did 
not have enough power. Nonetheless, we think that the 
present results should be considered as a first attempt to 
fill an important gap in the research, offering preliminary 
evidence about age-related differences in ToM personal 
beliefs and their relation to social functioning.

Secondly, given the correlational nature of the analyses, 
we can’t assert a specific direction for the link we found 
between the variables investigated. Based on the litera-
ture reviewed in the Introduction, we assumed ToM as the 
predictor of social relationships; however, there are stud-
ies which suggest an opposite pattern (Pearlman-Avnion 
et al. 2018), as well as bidirectional effects (Banerjee et al. 
2011). We believe that longitudinal studies in adulthood 
and aging are necessary in order to examine the relation 
between ToM and social competence, and such studies 
which would offer pivotal information from both a prac-
tical and a theoretical point of view should be strongly 
encouraged.

Thirdly, in the present study, we were interested in how 
people evaluate themselves as “mind readers” in general, and 
we compared these personal beliefs to experimental tasks 
that measure two specific facets of ToM ability: the detec-
tion of social gaffes and the attribution of mental states to 
non-human stimuli. Yet the two tasks we selected did not 
exhaustively cover the wide ability of mindreading. Future 
studies should use a comprehensive battery of mindreading 
tasks in order to obtain a global index of ToM ability.

Notwithstanding these caveats, the present study 
describes preliminary findings that encourage further inves-
tigation. We extended previous research investigating the 
link between personal beliefs and actual performance in the 
socio-cognitive domain to the field of aging. We found that 
beliefs about one’s ToM are mostly unrelated to actual ToM 
performance, both for young and older adults. That is, peo-
ple are not very accurate in judging their own mindreading 
skills, in line with previous findings regarding young and 
middle-aged adults (Ickes 2003). Notably, this may be par-
ticularly relevant for older adults, who concurrently expe-
rienced objective impairments in ToM performance. On a 
more speculative note, a lack of awareness may lead older 
adults to undervalue the impact of their lessened ToM on 
their daily interactions.

Furthermore, we found preliminary evidence that ToM 
personal beliefs are relevant for people’s social behavior, 
positively predicting better friendships. This is a particularly 
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interesting result for older adults who are more at risk of 
loneliness and social isolation (Coyle and Dugan 2012).

Finally, some practical implications can be derived from 
this study, specifically regarding the creation of intervention 
programs aimed at bolstering older people’s ToM skills (e.g., 
Lecce et al. 2015). The present results suggest that in order 
to maximize the beneficial effects of such interventions on 
social life, beyond directly enhancing ToM abilities, they 
should also work on ToM personal beliefs.
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