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ABSTRACT

Background: Young autistic people often experience social isolation and loneliness.
Despite social isolation and loneliness increasing in later life in non-autistic
populations, no studies have examined whether middle-aged and older autistic adults
are at an increased likelihood of these experiences.

Methods: 428 adults (autistic n=265) aged 40-93 years (mean=60.5 years) completed
guestionnaires related to social connectedness/isolation, loneliness, and mental

health. Group differences and associations were examined.

Results: The autistic group were less socially connected and lonelier than the non-
autistic group. While there were few gender differences in social connectedness,
women were lonelier than men in both groups, including when controlling for age and
mental health. Social connectedness decreased with age in both groups, loneliness
only increased with age in the autistic group. For both social connectedness and

loneliness, age associations were significantly stronger in men than women.

Conclusions: Autistic adults may be particularly susceptible to social isolation and
loneliness in midlife and older age. While autistic women were lonelier than autistic
men, autistic men may be at greater risk of increasing social isolation and loneliness
with older age. This study highlights the need for evidence-based interventions to

address social isolation and to reduce loneliness for autistic people as they age.

Keywords: Social Connectedness, Social Isolation, Loneliness, Autism, Autistic

Adults, Midlife, Older Age
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LAY ABSTRACT

Why was this study done? Young autistic people often feel lonely and isolated. This

has yet to be explored in middle-aged and older autistic populations.

What did the researchers do? Using an online survey, we asked autistic adults
guestions about their experiences of social isolation, loneliness, and their mental
health.

Who took part in the study? In total, 265 autistic adults and 163 non-autistic adults
took part in our study. The autistic adults were a mixture of people who have an autism
diagnosis and those who self-identify as autistic. About half our participants were

women. People aged 40 to 93 years took part.

What were the results of the study? The autistic adults were more socially isolated
and lonelier than the non-autistic adults. Autistic and non-autistic women were lonelier
than men. Social isolation was found to increase with age for both autistic and non-
autistic groups. However, loneliness was only found to increase with age in the autistic
group. Rates of social isolation and loneliness were found to increase more with age

for men than for women.

How will these findings help autistic people now or in the future? These findings
suggest that autistic adults may be particularly susceptible to social isolation and
loneliness in older age. While autistic women were lonelier, autistic men may be at a
greater risk of increasing social isolation and loneliness with older age. This highlights
the need for evidence-based interventions to address social isolation and to reduce

loneliness for autistic people as they age.
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INTRODUCTION

Social isolation and loneliness are growing public health concerns. Although the terms
social isolation and loneliness are frequently used interchangeably, they are distinct
experiences (Fakoya et al., 2020). Social isolation is a multidimensional concept,
defined as the objective lack of social connectedness and interactions with family
members, friends, or the wider community (Valtorta & Hanratty, 2012). Loneliness is
widely referred to as a subjective negative feeling associated with a perceived lack of
a wider social network or absence of specific desired companions (Valtorta & Hanratty,
2012).

Social isolation and loneliness are significant determinants of poor mental and
physical health in the general population, being consistently associated with adverse
effects on mental health and cardiovascular outcomes, including depression,
dementia, suicide, and increased all-cause mortality (Leigh-Hunt et al., 2017). While
social isolation and loneliness can occur at any age, they become increasingly
common experiences in older age (Fakoya et al., 2020; Victor et al., 2000). Older
people are more likely to be exposed to risk factors that can lead to or exacerbate
experiences of social isolation and loneliness including retirement, bereavement, living
alone, and deteriorating health and chronic illness (Donovan & Blazer, 2020). Recent
estimates have suggested that one in five older adults in the UK have little or no social
contact each week (AgeUK, 2019). Despite this, little research has been conducted to
examine whether these experiences are found in middle-aged and older autistic

populations (Mason, Stewart, Capp, & Happé, 2022; Umagami et al., 2022).

Examining experiences of social isolation and loneliness in autistic midlife and
older age is an important topic, as people ageing on the autism spectrum may be
particularly vulnerable to these experiences (Umagami et al., 2022). Autistic people
often experience barriers to being socially connected; for example, autistic adults tend
to have fewer opportunities for social interaction, including being less likely to be in a
relationship, being less independent, and having lower rates of employment (Mason
et al., 2020). Autistic adults also report experiencing high levels of social stigma, which
can act as one of many barriers to making and maintaining friendships (Crane et al.,
2018; Sasson et al.,, 2017). Despite these barriers having an impact across the

lifespan, existing research on social isolation and loneliness have predominately
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focused on autistic children, adolescents, and younger adults. These studies have
reported that autistic young people often have smaller social networks, poorer
friendship quality, and experience loneliness more intensely and frequently compared
to their non-autistic peers (Bauminger & Kasari, 2000; Locke et al., 2010; Umagami et
al., 2022). Social relationships are also perceived and experienced differently across
genders. In a mixed-methods study, Sedgewick et al. (2016, 2018) examined gender
differences in social motivation and friendship experiences of autistic girls and boys
and their non-autistic peers. Autistic boys reported having qualitatively different
friendships (i.e., less intimate) and were rated as having less motivation for and
interest in social contact compared to autistic girls and the non-autistic boys and girls.
This points towards possible gender differences in experiences of isolation and
loneliness in adulthood, where autistic women are more socially motivated/better
socially connected but could be more susceptible to feelings of loneliness than autistic

men.

An emerging body of literature suggests that social isolation and loneliness may
indeed persist into later adulthood in autistic populations. In a recent systematic review
of 34 articles on loneliness in predominately younger and middle-aged autistic adults,
Umagami et al. (2022) concluded that autistic adults often long for connection, and
commonly experience more feelings of loneliness than non-autistic adults. The authors
highlight numerous gaps in the literature, including that loneliness was primarily
examined as part of broader research questions, that many studies did not include a
non-autistic comparison group, and that most participants were in early to middle
adulthood. A study by Charlton et al. (2022) further documented the subjective sense
of being socially supported and its link with quality of life in their sample of over 350
autistic adults aged 40 to 83 years. Charlton et al. (2022) found that social support is
an important predictor of physical, psychological, social, and environmental quality of

life for middle-aged and older autistic people.

To date, only a few studies have examined loneliness among middle-aged and
older autistic people. In a mixed methods study, Ee et al. (2019) examined self-report
guestionnaire and open-text response data from the ‘Australian Longitudinal Study of
Adults with Autism’ cohort. The sample included 220 autistic adults aged 25-80 years
(mean age=42 years) and 146 non-autistic peers. While this study did not specifically

examine the experiences of their middle-aged and older autistic participants, they
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report that the autistic group had significantly higher loneliness scores than the
comparison group. Additionally, they note that having an autism diagnosis was the
greatest predictor of feelings of loneliness (accounting for 38% of the variance, over-
and-above the influence of social skills, anxiety, and depression) in their combined
sample. Furthermore, their qualitative analyses indicted that autistic adults face many
barriers to socialization including social communication difficulties, environmental
factors (i.e., noise), and negative past experiences. In a small-scale qualitative study
by Elmose et al. (2020), focus group and individual interview data from 25 autistic
adults aged 18-71 years (72% men, no mean age provided) was thematically
analysed. Findings suggest that autistic adults’ loneliness occurred, as expected, due
to discrepancies between their desired and actual social relationships. Although Ee et
al. (2019) and Elmose et al. (2020) included middle-aged and older adult participants,
they did not specifically address older age or changes/associations with age in their
gualitative analyses. To the present authors’ knowledge, only one study has
specifically focused on the later life social experiences of autistic people; a qualitative
study by Hickey et al. (2018) thematically analysed semi-structured interviews with 13
autistic adults aged 51-71 years (mean age = 60 years). Participants revealed that
they longed for social connection, and struggled with isolation and loneliness (as well

as poor mental health) throughout adulthood and older age.

In summary, recent empirical evidence suggests that social isolation and loneliness
are challenges that autistic adults of all ages face. The goal of this study is to build on
this emerging body of literature as there are few quantitative studies that examine
either social isolation or loneliness in middle-aged and older autistic adults specifically.
The current study examined differences in the experiences of social isolation and
loneliness among middle-aged and older autistic adults compared with an age- and
gender-matched non-autistic comparison group. The effect of gender, symptoms of
depression and anxiety on social isolation and loneliness are also explored. Symptoms
of depression and anxiety were included as covariates due to autistic people often
experiencing these problems. Depression and anxiety are associated with negative
self-appraisal, which could lead to more negative self-reporting of problems. Previous
studies (e.g., Ee et al. (2019); Hickey et al. (2018)) also highlight their relationship with

social isolation and loneliness.
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It is hypothesized that (1) the autistic group will be less socially connected (i.e.,
being more socially isolated) than the non-autistic comparison group, as measured by
frequency of contact, availability of help and support, and having confiding
relationships with family members and friends. The autistic group will also (2) report
more feelings of loneliness than the non-autistic comparison group. When considering
gender, men will report being more socially isolated and women will report more
feelings of loneliness in both autistic and non-autistic groups, but this gender
difference will be larger in the autistic group. That (3) low social connectedness and
loneliness will be associated with each other in similar ways in the autistic and non-
autistic groups. Finally, when considering age, (4) social isolation and loneliness will
be associated with older age in both autistic and non-autistic groups, but the strength

of the age association will be stronger in the autistic group.



SOCIAL ISOLATION AND LONELINESS IN OLDER AGE 9

METHOD

Study Design and Participants

This study uses cross-sectional data from the ‘AgeWellAutism’ study, an online survey
exploring ageing on the autism spectrum. Prior to the commencement of the study,
patient and public involvement (PPI) interviews were conducted; in total 12 middle-
aged and older autistic adults were asked in one-on-one interviews (conducted via
telephone, email, and instant messaging) what are the key factors that influence their
quality of life as they are getting older. The research team then created the
AgeWellAutism study survey to address the topics that arose (e.g., mental health,
social support networks, and other topics not included in the current study). The survey
was then given to three members of the PPI group to give feedback on the content,
language-use, and accessibility of the survey, however, further PPl was not conducted
in the interpretation or dissemination of the current study. PPl members were provided
with £20 Amazon gift vouchers for their participation in the interview and for their

feedback on the survey.

The AgeWellAutism study was conducted in Spring 2019. Participants were
recruited through study adverts on social media (e.g., Twitter, Facebook, Reddit),
existing participation databases held by the authors, through recruitment notices on
Autistica’s Research Network, and advertisements to older adult residential
communities. Inclusion criteria for the study were: being 40 years of age or older,
having access to an internet-enabled device, and being able to read English. The
study had no specific exclusion criteria. Participants accessed the survey via Qualtrics.

Prior to beginning the survey, a full information sheet was presented which detailed
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the aims and objectives of the study. Participants gave informed consent and were
reminded on their right to withdraw at any time. Participants were then presented with
a series of standardised questionnaires that explored a variety of topics, e.g., their
health, social experiences, sleep, and quality of life. All questions prompted a
response if missed. Upon completion, participants were presented with a full debrief
sheet, including links to a range of support services. Participants were entered into a
raffle to win one of twenty £20 Amazon gift vouchers. All responses were checked for
possible spam participants. Full ethical approval was received for this study through
the PNM Research Ethics Subcommittee at King’s College London (HR-18/19-10941).

The study was not pre-registered.

In total, 502 completed surveys were recorded, of which 70 were removed due
to suspected spam (i.e., very short completion times and/or irregular responses to
open text questions, such as repeating the question text or nonsensical text). This
resulted in a final total of 432 participants aged 40-93 years completing the online
survey. Participants who disclosed that they either had an autism diagnosis (n=254)
or self-identified as autistic (n=11) formed an autistic group (total autistic n=265). The
autistic group were asked when they received their autism diagnosis/began to identify
as autistic; responses ranged from the current year to 43 years ago as a child (mean
years since diagnosis = 10.3 years, 17 (6.4%) of sample diagnosed under 18 years of
age). The remaining participants formed a non-autistic comparison group (total non-
autistic n=167). Groups were matched on age (autistic mean age = 60.6 years; non-
autistic mean age = 60.5 years) and gender ratio (autistic group men % = 46.8%; non-
autistic group men % = 50.3%). The groups were also comparable in education level.
Some group differences were found in demographic characteristics, specifically,

autistic participants reported lower rates of employment, and were more likely to live
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with non-marital family members. Specific data on race/ethnicity and socio-economic
status were not recorded. See Table 1 for demographic characteristics of the autistic

and non-autistic groups.

Materials

Demographic characteristics — Participants provided detailed demographic
information including age, gender, education level, employment status, and living

situation.

Social Connectedness and Isolation — Participants reported their experiences of social
connectedness using the six-item self-report Lubben Social Network Scale (LSNS-6;
Lubben et al., 2006). The LSNS-6 has two subscales that explore social integration
and support access availability from a) family members and b) friends. Using a six-
point scale (ranging from ‘none’ to ‘nine or more’) to indicate the number of family
members/friends the question would apply to, the measure asks 1) “How many [family
members/friends] do you see or hear from at least once a month?”, 2) “How many
[family members/friends] do you feel at ease with that you can talk to about private
matters?”, and 3) “How many [family members/friends] do you feel close to such that
you could call on them for help?”. Scores are totalled for each subscale for a family
member total and a friend total, as well as an overall combined total score. High scores

indicate the individual has good social integration and support access, while low
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scores suggest the individual may be socially isolated with poor support access. The
LSNS-6 has been widely used in older non-autistic adult populations and has high
internal consistency and stable factor structure (Lubben et al., 2006). To the authors’
knowledge, the psychometric properties of the LSNS-6 have yet to be examined in
autistic populations of any age. In the current sample, the internal consistency of the
LSNS was very good in the autistic group (Cronbach’s a = .83) and excellent in the

non-autistic group (Cronbach’s a = .93).

Loneliness — Symptoms of current loneliness were measured using the 20-item self-
report UCLA Loneliness Scale (UCLA-LS3; Russell, 1996). The UCLA-LS3 uses a 4-
point scale (1=never to 4=always), and asks a range of questions related to the
individual's dissatisfaction with their current social relationships (e.g. “How often do
you feel alone?”; “How often do you feel that your relationships with others are not
meaningful?”; “How often do you feel that there are people you can talk to?”). Scores
are totalled (range 20-80), with higher scores indicating greater loneliness. The UCLA-
LS3 has been widely used in older non-autistic adult populations and has high internal
consistency and stable factor structure (Russell, 1996). The UCLA-LS3 has good
internal consistency in the autistic adult population (Cronbach’s a = .90) and autistic
adults tend to prefer the UCLA-LS3 over other widely used measures of loneliness
such as the Social and Emotional Loneliness Scale for Adults (SELSA) (Grace et al.,
2023). Inthe current sample, the internal consistency of the UCLA-LS3 was very good

in both autistic (Cronbach’s a = .87) and non-autistic groups (Cronbach’s a = .86).

Depression — Symptoms of depression were measured using the Patient Health
Questionnaire (PHQ-9; Kroenke, Spitzer, & Williams, 2001). The PHQ-9 is a nine-item
guestionnaire with a 4-point scale which ask the participant to report whether they

have been bothered by a range of problems over the past two weeks such as
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anhedonia, low mood, sleep problems, fatigue, poor appetite or weight change,
concentration difficulty, psychomotor disturbance, and suicidal ideation. Using the
conventional cut-off score of 210, the PHQ-9 has a sensitivity of 88% and a specificity
of 88% for major depressive disorder. The PHQ-9 has been validated with autistic

adults (Arnold et al., 2020).

Anxiety — Symptoms of anxiety were measured using the General Anxiety Disorder
guestionnaire (GAD-7; Spitzer, Kroenke, Williams, & Léwe, 2006). The GAD-7 is a
seven-item questionnaire with a 4-point scale which asks the participant to report
whether they have been bothered by a range of problems over the past two weeks
such as nervousness, uncontrollability of worrying, issues relaxing, restlessness, and
irritability. Using the conventional cut-off score of 210, the GAD-7 has a sensitivity of
89% and a specificity of 82% for generalized anxiety disorder. To the authors’
knowledge the psychometric properties of the GAD-7 have yet to be examined in
autistic populations of any age. In the current sample, the internal consistency of the
GAD-7 was acceptable in both autistic (Cronbach’s a = .78) and non-autistic groups

(Cronbach’s a = .74).

Data Analysis

All statistical analyses were performed using SPSS (version 25.0; IBM Corp., 2017).
To examine group differences (autistic group vs. non-autistic group) in demographic
characteristics, t-tests and chi-square (x?) analyses were used for continuous and
categorical variables, respectively.

To examine group differences (autistic group vs. non-autistic group) in social

connectedness ratings, x? analyses were used. Additional x? analyses were used to
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examine gender and group differences in the social connectedness ratings (gender:
men, women; vs. autism group: autistic, non-autistic). Adjusted residual values were
examined to identify statistical differences in the proportions/ratings.

To examine group differences (autistic group vs. non-autistic group) in loneliness,
depression, and anxiety scores, t-tests were used. x? analyses (autistic group vs. non-
autistic group) were also used to examine frequencies of participants passing cut-off
scores in depression and anxiety symptoms. Analysis of variance (ANOVA) was used
to examine main effects of gender and group, as well as any interaction between
gender and group, in loneliness, depression, and anxiety scores. Analysis of
covariance (ANCOVA) was used to examine group differences (autistic group vs. non-
autistic group) in loneliness scores, when accounting for depression and anxiety
scores, and for the influence of living alone.

To examine associations between A) connectedness and loneliness, and B) age and
other variables (i.e., connectedness, loneliness, depression, anxiety), bi-variate
correlation analyses were used within each group (i.e., autistic group only, non-autistic
group only), with Fisher's r-to-z transformations used to test for differences in
correlation coefficients between the autistic and non-autistic groups. Within-group
correlations and between-group comparisons were selected due to the hypothesized
autistic vs. non-autistic group differences in the study variables.

Multiple comparisons were controlled for using the False Discovery Rate (FDR)
method (Benjamini & Hochberg, 1995), with an initial a-value of 0.05 being used. FDR
was applied to all p-values, with adjusted a-values being assigned based on the p-

value rank. The final a-value after FDR was applied was 0.039.
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RESULTS

Social connectedness - frequency of contact

The autistic group reported being in contact with significantly fewer family members
and friends each month compared to the non-autistic group. The effect size of these
differences were large (family v = .55, friends v = .58). When considering the number
of participants who may be socially isolated, 18% of the autistic group had no contact
with their family members over the past month compared to 4% in the non-autistic
group. Additionally, 28% of the autistic group had no contact with friends over the
past month compared to 8% in the non-autistic group. When family member and
friend contact is combined, 11% of the autistic group and 4% of the non-autistic
group had no contact within the past month. See Table 2 for social connectedness

responses.

A gender and group difference (explored using y*analyses) was found in the

distribution of ratings made by autistic men and women regarding their contact with
friends (x2=11.93, p = .036). Comparison of adjusted residual values indicated that
more autistic men were in contact with ‘three or four’ friends than autistic women
(18% vs. 6%). The effect size of differences in these ratings were small (v = .21). No
other gender and group differences were found in family or friend contact. Due to the
small number of non-binary/trans/genderfluid participants (n=4), comparisons with
this group were not made. See Supplementary Table 1 and 2 for social

connectedness responses by gender.
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TABLE 2 — SOCIAL CONNECTEDNESS ABOUT HERE

Social connectedness — confiding relationships

The autistic group reported significantly fewer family members and friends that they
could talk to about private matters compared to the non-autistic group. The effect
sizes of these differences were large (family v = .58, friends v = .52). When
considering the number of participants who have no confiding relationships, 27% of
the autistic group had no family members they could talk to about private matters
compared to 4% in the non-autistic group. Additionally, 13% of the autistic group had
no friends that they could talk to about private matters compared to 1% in the non-
autistic group. When family member and friend contact is combined, 7% of the
autistic group and nobody in the non-autistic group had no-one they could talk to

about private matters. See Table 2 for social connectedness responses.

A gender and group difference was found in the distribution of ratings made by the
autistic men and women regarding having confiding relationships with friends
(x2=11.26, p = .046). Comparison of adjusted residual values indicated that more
autistic women had confiding relationships with ‘two’ friends compared to autistic
men (31% vs. 21%), and more autistic men had confiding relationships with ‘three or
four’ friends than autistic women (23% vs. 10%). However, the effect size of these
differences were small (v = .21). No other gender and group differences were found
in confiding relationships with family or friends. See Supplementary Table 1 and 2 for

social connectedness responses by gender.

Social connectedness — availability of help/support
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The autistic group reported significantly fewer family members and friends that they
could rely on for help/support compared to the non-autistic group. The effect sizes of
these differences were large (family v = .54, friends v = .45). When considering the
number of participants who have nobody to rely on for help/support, 11% of the
autistic group had no family members they could ask for help/support from compared
to 1% of the non-autistic group. Additionally, 14% of the autistic group had no friends
they could ask for help/support compared to 1% of the comparison group. When
family member and friend contact is combined, 6% of the autistic group and less
than 1% of the non-autistic group had no-one they could turn to for help and support.

See Table 2 for social connectedness responses.

A gender and group difference was found in the distribution of ratings made by
autistic men and women regarding their availability of help/support from family
(x2=13.22, p = .010). Comparison of adjusted residual values indicated that more
autistic women had help/support from ‘one’ family member than autistic men (39%
vs. 19%), while autistic men had more help/support from ‘two’ family members than
autistic women (43% vs. 31%). However, the effect size of this difference was small
(v =.16). No other gender and group differences were found in family or friend
help/support availability. See Supplementary Table 1 and 2 for social connectedness

responses by gender and group.

Social connectedness — associations with age

When combining the family and friend scales of the social connectedness measure
into a total combined score, social connectedness significantly decreased with age

for both the autistic and non-autistic group. These associations were small-to-
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moderate in the autistic group (rs=-.22 to -.42 for family items, rs=-.26 to -.41 for
friend items) and moderate in the non-autistic group (rs=-.45 to -.48 for family items,
rs=-.41 to -.54 for friend items). The strength of these associations were found to
differ between the autistic and non-autistic groups, with the strength of the
association in the non-autistic group being significantly more strongly negative with
age for confiding family relations, family help/support, and friend confiding (zs=2.06
to 3.20). This suggests that the non-autistic group may have a greater reduction in
their social connectedness with increasing age, compared to the autistic group who
are less socially connected throughout middle and older age. See Table 3 for

correlations. See Figure 1 for visualisations of these age associations.

Regarding gender differences, men in both autistic and non-autistic groups had
stronger negative associations between aspects of social connectedness and age
(i.e., social connectedness decreased with age) when compared to autistic women
and non-autistic women, respectively. See Supplementary Table 3 for correlations by

gender.

Experiences of loneliness and other mental health problems

The autistic group had significantly higher loneliness scores than the non-autistic

group. The effect size of this difference was large (d=2.71). The autistic group also
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had significantly higher current depression and anxiety scores than the non-autistic
group. The effect sizes of these differences were also large (d=1.37 and 1.52,

respectively). See Table 4 for loneliness and mental health scores.

When controlling for the possible influence of depression and anxiety symptoms on

loneliness scores, group differences between the autistic and non-autistic group on

loneliness scores remained significant (F(1,428)=330.12, p<.001) with a large effect
size (d=1.79). The same pattern of results was also found when controlling for the

influence of living alone on loneliness scores (F(1,428=764.65, p<.001).

Associations were found between loneliness, social connectedness, depression, and
anxiety. A significant moderate negative association was found between loneliness
and social connectedness for both the autistic and non-autistic groups (r = -.50 and -
47, respectively), and the strength of these associations were not found to differ
(Fisher’s r-to-z =-.39, p=.69). Additionally, significant moderative-to-strong positive
associations were found between loneliness and depression and anxiety scores for
both autistic and non-autistic groups (rs = .38-.73), except for loneliness and anxiety

in the non-autistic group (r = .05).

Regarding gender differences, autistic women reported significantly higher loneliness
scores than autistic men. When accounting for the possible influence of depression

and anxiety symptoms on loneliness scores, gender differences between the autistic
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men and women on loneliness scores remained significant (F(1,257)=7.32, p=.007)
with a small effect size (d=0.33). No gender differences in loneliness scores were
found in the non-autistic group. No other gender differences were found in
depression or anxiety scores in either autistic or non-autistic group. No interactions
were found between group and gender for loneliness, depression, or anxiety. See

Supplementary Table 4 for loneliness and mental health scores by gender.

Experiences of loneliness and other mental health problems — associations

with age

For the autistic group, loneliness significantly increased with age. This association
was moderate (r = .346). However, this age x loneliness association was not found in
the non-autistic group (r = .071). The strength of the association in the autistic group
was significantly greater than in the comparison group (z = 2.91, p = .036).
Additionally, significant associations were found between age and depression for
both the autistic and non-autistic groups. However, the direction of these
associations were found to differ. Depression and anxiety were both found to be
positively associated with age in the autistic group (i.e., increasing with age) and
negatively associated with age in the non-autistic group (i.e., decreasing with age),
and the strength of these associations were found to significantly differ (depression z
=7.29, p <.001; anxiety z = 3.27, p <.001). See Table 3. See Figure 1 for

visualisations of these age associations.

Regarding gender differences, associations between age and loneliness were
significantly stronger for men compared to women in the autistic group (z = 2.34, p =

.019). In the non-autistic group, age and loneliness were associated in men but not
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women, and these associations significantly differed in strength (z = 2.97, p = .003).
A similar pattern of associations with age were found for men and women in both
groups for depression and anxiety. See Supplementary Table 3 for correlations by

gender.
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DISCUSSION

The current study documents the rates and experiences of social isolation and
loneliness of over 260 autistic adults aged 40 to 90+ years old, compared to an age
and gender-matched non-autistic comparison group. As hypothesised, middle-aged
and older autistic adults were found to be less socially connected (i.e., be more socially
isolated) and be lonelier than the non-autistic comparison group. While there were no
gender differences in rates of social isolation, women reported being lonelier than men
in both the autistic and non-autistic groups. Additionally, a similar pattern of results
was found when controlling for age and symptoms of current poor mental health (i.e.,
depression and anxiety). While social isolation increased with age for both the autistic
and non-autistic groups, loneliness only increased with age in the autistic group. For
both social isolation and loneliness, the associations with age were significantly
stronger in men than women in both groups. These findings suggest that autistic adults
may be particularly susceptible to social isolation and loneliness in older age. While
autistic women reported being lonelier, autistic men may be at greater risk of

increasing social isolation and loneliness with older age.

The first key finding in the current study is that the middle-aged and older adults in the
autistic group reported significantly fewer social connections and sources of social
support than the non-autistic comparison group (hypothesis 1). When considering
gender differences, autistic women were found to be in contact with fewer people and
have fewer confiding relationships than autistic men.

To the authors’ knowledge, no study has explored the number of social contacts
and sources of social support in middle-aged and older autistic populations, thus
making comparisons to the existing literature difficult. However, a study by Charlton et
al. (2022) documented the subjective sense of being socially supported and its link
with quality of life in their sample of over 350 autistic adults aged 40 to 83 years. The
findings of the current study are not directly comparable to Charlton et al. (2022) due
to differing study design and measures. Charlton et al., for example, only included
autistic people in their study, while the current study has a non-autistic comparison
group. Charlton et al. also used a subjective measure that explores how supported the
person feels, while the current study more objectively quantifies the number of social

connections and support sources (albeit through self-report). Despite these
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differences, the two studies viewed together do have significant implications regarding
the necessity of social support later in life for autistic people. Charlton et al. (2022)
documented that social support is a key predictor of physical, psychological, social,
and environmental quality of life for middle-aged and older autistic people. This key
finding, taken alongside the current study that documents that many older autistic
people lack social contact and support, highlights the need for support and possible

interventions to ensure that autistic people have good quality of life as they get older.

The second key finding in the current study is that the middle-aged and older adults in
the autistic group reported being significantly lonelier than the non-autistic comparison
group (hypothesis 2). This result remained, with large effect, even when controlling for
symptoms of depression. When considering gender differences, autistic women
reported significantly higher feelings of loneliness than autistic men, however this
difference was of small effect size. This gender difference was not found in the non-
autistic comparison group, but no interactions were found between gender and autism
group for loneliness.

While experiences of loneliness have yet to be specifically explored in middle-
aged and older autistic adult populations, our findings are comparable to two studies
that have included older adult participants. Ee et al. documented that their autistic
participants experienced high rates of loneliness compared to their non-autistic
comparison group. Additionally, ElImose et al. (2020) also documented that loneliness
was commonly felt. The findings of the current study are also comparable with the
wider literature on loneliness in younger autistic populations. In a recent systematic
review by Umagami et al. (2022), autistic adults often feel lonely and disconnected
from those around them, including feeling disconnected more broadly from their
community and society. However, this review identified a limitation that studies that
explore loneliness in autistic populations often represent the experiences of autistic
men, in young to middle adulthood, who live predominately with their parents or a
caregiver, and who are highly educated. In the current study, our autistic sample is
comprised of those age 40-91 years old, 52% are women, only 8% live with a parent,
and only 28% have a university level qualification. While our findings are broadly
comparable to those in Ugamami et al.’s review, our study provides valuable

information about often neglect populations in autism research (i.e., the experience of
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older people and women, more broadly) and highlight that elevated feelings of
loneliness are also found in middle-aged and older autistic populations.

The final key findings of the current study are that social connectedness and loneliness
are associated in similar ways in autistic and non-autistic people (hypothesis 3), and
that a decrease in social connectedness and an increase in loneliness was found with
increased age (hypothesis 4). This study documented that being socially connected
and having sources of social support were negatively associated with age (i.e., people
become less connected and have fewer sources of support as they get older) for both
the autistic and non-autistic group. Furthermore, feelings of loneliness were positively
associated with age in the autistic group (i.e., autistic people felt lonelier as they got
older); however, this association was not found in the non-autistic group. When
considering gender differences, the association between age and social
connectedness and loneliness was found to a greater extent in men (in both autistic
and non-autistic groups) than in women, suggesting that men may become more
isolated and lonelier as they get older compared to women. This study also found that
age was positively associated with depression and anxiety in the autistic group, while
the opposite was found in the non-autistic group; although while these correlations
were significant, the strength of the associations were weak. Inconsistencies have
been found in the existing literature in age-associations in mental health; some studies
(e.g., Lever and Geurts (2016)) have found negative associations, with others (e.g.,
Charlton et al. (2023) and Yarar et al. (2022)) have found positive associations. Further
work, including longitudinal studies, are needed to further examine age-related change

in autistic peoples’ mental health in midlife and older age.

When these age associations with social connectedness and loneliness are taken
together, a complex pattern of gender differences within our results. These
associations suggest that while autistic women and non-autistic women may report
being less connected and have more feelings of loneliness than their male
counterparts, autistic men and non-autistic men appear to become less connected and
lonelier as they get older. This pattern of age associations could place autistic and
non-autistic men at an increased risk of becoming socially isolated later in life, which
may disproportionately impact autistic men due to their higher rates of loneliness. This
may be a particularly important finding, due to the negative consequences associated
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with being socially isolated and lonely late in life. In a systematic review exploring the
consequences of social isolation and loneliness in the general population, Leigh-Hunt
et al. (2017) report a consistent finding that social isolation and loneliness were
predictors of poor physical and mental health outcomes, including increased rates of
dementia, suicide, and all-cause mortality. Given the relationship between social
isolation and loneliness and these negative life outcomes, interventions are needed to
mitigate the risk of poor outcomes for autistic populations across the lifespan, but

particularly in older age.

When contextualizing the findings of this study, it is important to consider limitations,
as well as strengths. A strength of the AgeWellAutism study is that we involved a group
of middle-aged and older autistic people in PPI interviews to decide the important
topics to be considered within the study and review the survey wording and
accessibility. Another strength of this study is that we used a wide range of recruitment
methods, which included social media advertisements (e.g., Twitter, Facebook,
Reddit), as well as advertisements being circulated to existing research participation
databases (e.g., the Autistica Network). Additionally, we advertised to older adult
residential communities and community centres, to try to reach those who do not
engage with social media platforms. This varied approach to recruitment resulted in a
sample that is somewhat representative of the general population in terms of
demographic characteristics, such as in gender ratio and in education level.
However, there are limitations to the AgeWellAutism study and opportunities
for future research. Despite rigorous steps being taken to minimise the risk of spam
participants, this study was conducted through an online survey, as such, we are
unable to ensure that participants responses were accurate and genuine (see
Pellicano et al. (2024) for a discussion on online data integrity). Furthermore, as this
was an online survey, we will not have reached all groups within the autism spectrum
(for example those with intellectual disability). In addition, like much ageing research,
there is the problem of the ‘survivor effect’; older adults who take part in research are
often healthier and in better life circumstances than others of their age. While this study
has a near even 50:50 gender balance in both the autistic and non-autistic group, we
had only a small number of transmen, transwomen, and non-binary autistic
participants take part. Due to the small number of trans/non-binary participants, we
were unable to explore whether the results of the current study differ in these
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populations. Due to the societal stigma that trans and non-binary people face (King et
al., 2020), they may be at an increased risk of being socially isolated. Further,
regarding the design of the study, all measures reported in the current study are self-
reported, and the use of self-report alone is a limitation. Additionally, when reporting
on the number of people they are in contact with in the Lubben Social Networking
Scale, while we provided definitions of what to consider family and friends, some
people may have acquaintances (e.g., a neighbour, an online contact) or an employed
supporter (e.g., a carer or support worker), who may provide social contact and
support, but may have been omitted as they did not fit into the provided definitions.
Moreover, the Lubben Social Networking Scale does not ascertain the participant’s
satisfaction with their social contacts, which could be an important factor to consider
in future research. Additionally, we did not probe the nature of the connections (i.e.,
in-person connections, virtual connections) and the modes of contact (i.e., in-person
contact, virtual contact), which may have differing influences on becoming/feeling
lonely. We were also limited in exploring the influence on demographic factors in this
study, and future research could consider ways to design their studies to be able to
account for the influence of these factors, e.g., employment/retirement status, types
of employment, retirement activities, etc. And finally, this study uses cross-sectional
data, so we are unable to infer age-related change from these findings. Future studies
should use longitudinal data to examine how social connectedness and loneliness
change with age, which will give insight into how social networks change in autistic
populations as they get older. Despite these limitations, the current study provides vital
information about an often-neglected population in autism research and provides
important evidence that reinforces the need for the development of evidence-based
interventions that will mitigate the risk of autistic people being isolated and lonely later

in life.

In conclusion, this study quantitively examines experiences of social connectedness
and loneliness an autistic population in midlife and older age. As hypothesised, and in
line with the previous literature examining younger autistic populations, we found that
middle-aged and older autistic adults have fewer social connections and social support
sources when compared to non-autistic adults. Furthermore, approximately 10% had
no social contact with family or friends over the course of a month. We also found that
middle-aged and older autistic adults reported more feelings of loneliness than the
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non-autistic adults in the current study. And finally, social connections diminished while
loneliness increased with age in both the autistic and non-autistic groups, but to a
greater extent in the autistic group. This meant, particularly for autistic men, that they
could become socially isolated and very lonely later in life. These results support and
extend the previous studies that have suggested that autistic people have fewer social
connections and report higher levels of loneliness from childhood through to young
adulthood. As isolation and loneliness can lead to negative consequences both
mentally and physically, a better understanding of their causes in old age is essential
to provide evidence-based interventions to this population. Importantly, studies must
also identify evidence-based strategies to strengthen middle age and older autistic

adults’ social networks and alleviate their feelings of loneliness.
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Table 1. Demographic characteristics of the autistic and non-autistic groups.

31

Autistic group

non-Autistic group

Group

(n=265) (n=167) Difference SNEES SIPS
M (SD) in years 60.59 (12.89) 60.53 (13.54) _ _
Age (years) [95% ClI] [59.03-62.15] [58.46-62.60] “43;01 ‘9'&50' [_g 1‘9%0119]
Range 40-91 40 - 93 ] ' ]
Gender men : women : nb/t 124 :137 :4 84:83:0 X2 = 2.86, v =08
% 46.8% :51.7% : 1.5% 50.3% : 49.7% : 0% p =.239 '
Spouse or Partner 98 (37.0%) 79 (47.3%) X2 =4.52, p =.034* v=.10
Children 71 (26.8%) 39 (23.4%) X2 =.64,p=.424 v=.04
Sibling 34 (12.8%) 0 - X2 = 23.26, p < .001*** v=.23
Living situation Parent 22 (8.3%) 7 (4.2%) X2 =2.76, p =.096 v =.08
Other Family Member 10 (3.8%) 0 - X2 =6.45, p =.011* v=.12
Roommate/Friend 21 (7.9%) 12 (7.2%) x2=.08,p=.778 v=.01
Supported Housing 44 (16.6%) 20 (12.0%) X2=1.74,p=.187 v =.06
Alone independently 52 (19.6%) 58 (34.7%) ¥x2 = 12.32, p <.001*** v =.17
Education level No formal qualifications 28 (10.6%) 4 (2.4%)
School to 16 62 (23.40%) 27 (16.2%) 2=105
School to 18 77 (29.10%) 66 (39.5%) Xp ~ 310 v=.21
Undergraduate 59 (22.3%) 51 (30.5%) '
Postgraduate 39 (14.7%) 19 (11.4%)
Current employment Employed 75 (28.3%) 88 (52.7%) 2 = 45.65
status Retired 125 (47.2%) 74 (44.3%) )F(J < OOi***’ v=.33
Unemployed 65 (24.5%) 5 (3.0%) '
Autism Diagnosis Diagnosed 254 (95.8%) 0
Self-identified 11 (4.2%) 0 i i i
Years since Autism M (SD) 10.26 (8.22)
Diagnosis/ldentity Range 0-43 i i i
Family Diagnoses Autism 169 (63.3%) 15 (9.0%) X2 = 125.77, p < .001*** v=.54

Note: Effect size calculated using Cohen’s d or Cramer’s v. nb/t = non-binary, transmen and transwomen. * p < .05, ** p < .01, ** p < .001
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Table 2. Number of family members and friends reported by autistic and non-autistic groups.

Autistic group

Family - 1-month Contact
non-Autistic

Family - Confiding Relationships

Family - Availability of Help/Support

Autistic group non-Autistic

Autistic group non-Autistic group

(n=265) group (n=167) (n=265) group (n=167) (n=265) (n=167)

None 46 (17.4%) 6 (3.6%) 71 (26.8%) ¢ 7 (4.2%) 28  (10.6%) ¢ 1 (0.6%)
One 62 (23.4%)+ 10 (6.0%) 1 92 (34.7%)+ 15 (9.0%) t 78  (29.4%)t 10 (6.0%)
Two 62 (23.4%) 28 (16.8%) 53 (20.0%) 23 (13.8%) 95 (35.8%)t 41 (24.6%) 1
Three or four 80 (30.2%) 37 (22.2%) 48 (18.1%)+ 98 (58.7%) 1 57 (21.5%)t 57 (34.1%)
Five to eight 12 (45%)t 49 (29.3%) 1 1 (0.4%) 1 16 (9.6%) t 7 (2.6%) 1 34 (20.4%) 1
Nine or more 3 (1.1%) 37 (22.2%) 0 - 8 (4.8%) t 0 (0.0%) # 24 (14.4%)
Group difference X2 =132.92, p <.001*** X2 = 143.26, p < .001*** X2 = 125.11, p <.001***
Effect Size (Cramer’s v) v=.55 v =.58 v=.54

Friends - 1-month Contact

Friends - Confiding Relationships

Friends - Availability of Help/Support

None 73 (27.5%)+ 13 (7.8%) 1 35 (13.2%) 1 (0.6%) 38  (14.3%)t 2 (1.2%)
One 64 (24.2%) 1 6 (3.6%) 1 108 (40.8%)t 18 (10.8%) ¢ 102 (38.5%)+ 32 (19.2%)
Two 83 (31.3%)+ 31 (18.6%) 1 69 (26.0%) 39 (23.4%) 73 (27.5%) 56 (33.5%)
Three or four 31 (11.7%)+ 57 (34.1%) 42 (15.8%)+ 62 (37.1%) ¢ 42 (15.8%) 32 (19.2%)
Five to eight 10 (3.8%) t 60 (35.9%) 10 (3.8%) 1 47 (28.1%) 1 7 (2.6%)t 45 (26.9%) 1
Nine or more 4 (1.5%) 0 - 1 (0.4%) 0 - 3 (1.1%) 0 -
Group difference X2 = 146.33, p < .001*** X2 = 117.40, p < .001*** X2 = 85.49, p < .001***

Effect Size (Cramer’s v) v =.58 v =.52 v=.45

Combined - 1-month Contact

Combined - Confiding
Relationships

Combined - Availability of
Help/Support

None 29  (10.9%)t 6 (3.6%)t 17  (6.4%)t O (0.0%) t 15 (5.7%)t 1 (0.6%) t
One 24 (9.1%)t 4 (24%)t 53  (20.0%)t 8 (4.8%) t 17 (6.4%)t 1 (0.6%) t
Two 54  (20.4%)% 8 (4.8%)t 71  (26.8%)f 10  (6.0%)% 55  (20.8%)% 7 (4.2%) }
Three or four 68  (25.7%)1 22  (13.2%)t 56 (21.1%)t 10  (6.0%)t 104 (39.2%) 54 (32.3%)
Five to eight 86  (32.5%)% 119 (71.3%)t 68  (25.3%)t 131 (78.4%)t 73 (26.8%)t 80 (47.9%) t
Nine or more 4 (1.5%)t 8 (4.8%) t 1 (0.4%)t 8 (4.8%) } 3 (L1%)t 24 (14.4%) t

Group difference
Effect Size (Cramer’s v)

X2 = 189.26, p < .001***
vV = .66

X2 = 160.68, p < .001***
v =.61

X2 = 140.99, p < .001***
v =.57

Note: *** p < .001. t indicates a significant difference in adjusted residual values between cells.
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Table 3. Correlations by group between age and social connectedness items, and loneliness,
depression, and anxiety total scores; and Fisher's r-to-z transformation for comparison of
coefficients by group.

Correlation of Age with Autl(f]tzlggsr)oup g?gﬂ;)A(l:]tflté% Fisher's r-to-z
Family Contact r=-.42%% r=-.48** z=0.74, p = 459
Family Confiding r=-.32%* r = -.45%* z=2.20, p = .028*
Family Help/Support r=-.22%%* r = -.45%** z =3.20, p < .001***
Friend Contact r=-.41%* r = -.54%** z=1.65,p=.099
Friend Confiding r=-.26*** r=-.42%% z=2.06, p=.039*1%
Friend Help/Support r=-.30%** r=-.41%* z=1.25p=.221
Loneliness r=.36%** r=.07 z=2.91, p=.004*
Depression r=.43** r=-26%** z=7.29, p <.001***
Anxiety r=.19* r=-.19* z=3.27, p <.001***

Note: * p < .05, ** p < .01, *** p <.001. t This correlation did not meet significance once controlling
for multiple comparisons via the FDR method.
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Table 4. Descriptive statistics and group differences of loneliness, depression, and anxiety scores of the autistic and non-

autistic groups.

Autistic group non-Autistic group Group .
(n=265) (n=167) Difference SUEEE Sz
Loneliness M (SD) 59.06 (8.33) 36.95 (7.82) _ _
(max score = 80) [95% CI] [58.05-60.06] [35.75-38.14] t(438) 60213:18' [2d4g _2'2738]
Range 36 - 80 26-71 b= ] ]
r Connectedness r =-.496*** r = -.466*** z=0.39, p=.696
r Depression r = .484*** r=.383*** z=1.25p=.211 -
r Anxiety r=.411** r=.045 z = 3.93, p <.001***
Depression M (SD) 9.82 (5.39) 2.99 (2.39) _ _
(max score = 27, [95% Cl] [9.16-10.46] [2.62-3.36] 1(430) o [1d3‘0_11'5724]
cut-off 210) Range 0-18 0-13 P s
% above cut-off 150  (56.6%) 3 (1.8%) Xs e v=.56
r Connectedness r=-.463*** r=-.144 z =-3.58, p <.001*** )
r Anxiety r=.725%* r=.624*** z=1.87,p=.031*
Anxiety M (SD) 6.36 (3.36) 2.49 (1.60) B B
(max score = 21, [95% CI] [5.95-6.76] [2.23-2.73] 1(430) C_)Olléﬁgl 1d1‘511'3578
cut-off 210)) Range 0-18 0-9 P=- [1.15-1.58]
% above cut-off 33 (125%) 0 (0%) EZ:_ ggiff*’ v=23
r Connectedness r = -.250*** r=.013 z=-2.70, p = .003** -

Note: Effect size calculated using Cohen’s d or Cramer’s v. Due to the scoring method of the UCLA loneliness scale, possible
scores range 20-80. Social Connectedness measured using a combined scale of family and friend responses.
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Figure 1. Scatter plots of age associations by group
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Supplementary Materials for:

Experiences of social isolation and loneliness in middle-aged and older

autistic adults.
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Supplementary Material 1. AgeWellAutism Study Information

Participants

ASD - 254
Self-identifiers — 11
Non-autistic — 167

Age range: 40-93 years

Demographics

Gender
Age
Country

ASD Diagnoses
Diagnosed (plus age of diagnosis)
Self-identity (plus age of self-identity)

Neither

Mental Health Diagnoses

Depression
Anxiety
Mania
Agoraphobia
Panic Attacks

Physical Health Diagnoses

High blood
pressure

Stroke

Heart disease
Diabetes

High cholesterol

Family diagnoses

ASD

Psychosis or schizophrenia

ADHD / ADD

Specific learning difficulty
General intellectual impairment / developmental delay

Depression

Anxiety

Bipolar disorder
OCD

Personality disorder

Education
History
Employment
status

OCD
Anorexia
Bulimia

Binge eating
Schizophrenia

Parkinson’s
disease
Epilepsy
Gastrointestinal
problems
Hypothyroidism

e Living
arrangement

e Psychosis

o Personality
disorder

« ADHD/ADD

e Hyperthyroidism

o Arthritic
conditions

e Any cancer
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Questionnaire measures

Autistic Traits (RAADS-14)

Depression (PHQ-9)

Anxiety (GAD-7)

Social Anxiety (LSAS)

Self-harm and suicidality (PROTECT bespoke; DOI:10.1007/s10803-022-
05595-y)

PTSD (PCL-6)

Loneliness (UCLA)

Social Isolation — friends and family (LSNS)

Sleep (PSQI)

Quiality of Life (WHOQoL-BREF)

Autism-specific Quality of Life (WHOQOL-ASQoL) — only ASD/self-identifiers.
Quiality of Life change (Bespoke)
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Supplementary Table 1. Number of family members and friends reported by autistic group split by gender.

Family - 1-month Contact Family - Confiding Family - Availability of

Frequency Relationships Help/Support
Autistic Autistic Autistic
Autistic Men Women Autistic Men Women Autistic Men Women
(n=124) (n=137) (n=124) (n=137) (n=124) (n=137)
None 18 (14.5%) 28 (20.4%) 27 (21.8%) 42 (30.7%) 15 (12.1%) 12 (8.8%)
One 25 (20.2%) 35 (25.5%) 40 (32.3%) 52 (38.0%) 24 (19.4%)t 53 (38.7%)t
Two 35 (28.2%) 26 (19.0%) 28 (22.6%) 24 (17.5%) 53 (42.7%)t 42 (30.7%)t%
Three or four 41 (33.1%) 38 (27.7%) 29 (23.4%)t 18 (13.1%)+ 27 (21.8%) 28 (20.4%)
Five to eight 4 (3.2%) 8 (5.8%) 0 (0.0%) 1 (0.7%) 5 (4.0%) 2 (1.5%)
Nine or more 1 (0.8%) 2 (1.5%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%)
Group difference X2 =6.32, p=.277 ¥x2 = 8.08, p =.089 X2 =13.22, p = .010**
Effect Size (Cramer’s v) v=.16 v=.18 v=.23

Friends - 1-month Contact

Friends - Confiding

Friends - Availability of

Frequency Relationships Help/Support

Autistic Autistic Autistic

Autistic Men Women Autistic Men Women Autistic Men Women

(n=124) (n=137) (n=124) (n=137) (n=124) (n=137)
None 37 (29.8%) 35 (25.5%) 19 (153%) 16 (11.7%) 17 (13.7%) 21 (15.3%)
One 26 (21.0%) 37 (27.0%) 48 (38.7%) 57 (41.6%) 46 (37.1%) 54 (39.4%)
Two 35 (28.2%) 48 (35.0%) 26 (21.0%)t 43 (31.4%)+ 32 (25.8%) 40 (29.2%)
Three or four 22 (17.7%)+1 8 (5.8%)t 28 (22.6%)t 14 (10.2%)t 25 (20.2%) 17 (12.4%)
Five to eight 3 (2.4%) 6 (4.4%) 3 (2.4%) 6 (4.4%) 4 (3.2%) 2 (1.5%)
Nine or more 1 (0.8%) 3 (2.2%) 0 (0.0%) 1 (0.7%) 0 (0.0%) 3 (2.2%)

Group difference X2 =11.93, p = .036* X2 = 11.26, p = .046* X2 =6.51, p=.260
Effect Size (Cramer’s v) v=.21 v=.21 v=.16

Note: *** p <.001. t indicates a significant difference in adjusted residual values between cells.
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Supplementary Table 2. Number of family members and friends reported by the non-autistic group, split by gender.
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Family - 1-month Contact

Family - Confiding

Family - Availability of

Frequency Relationships Help/Support
non-Autistic non-Autistic non-Autistic non-Autistic
Men non-Autistic Men Women Men non-Autistic
(n=84) Women (n=83) (n=84) (n=83) (n=84) Women (n=83)
None 3 (3.6%) 3 (3.6%) 3 (3.6%) 4 (4.8%) 0 (0.0%) 1 (1.2%)
One 3 (3.6%) 7 (8.4%) 4 (4.8%) 11 (13.3%) 3 (3.6%) 7 (8.4%)
Two 16 (19.0%) 12 (14.5%) 14 (16.7%) 9 (10.8%) 21 (25.0%) 20 (24.1%)
Three or four 16 (19.0%) 21 (25.3%) 50 (59.5%) 48 (57.8%) 30 (35.7%) 27 (32.5%)
Five to eight 26 (31.0%) 23 (27.7%) 8 (9.5%) 8 (9.6%) 19 (22.6%) 15 (18.1%)
Nine or more 20 (23.8%) 17 (20.5%) 5 (6.0%) 3 (3.6%) 11 (13.1%) 13 (15.7%)
Group difference X2 =3.27, p = .659 X2 =5.03, p = .412 X2 =3.41,p=.636
Effect Size (Cramer’s v) v=.14 v=.17 v=.14
Friends - 1-month Contact Friends - Confiding Friends - Availability of
Frequency Relationships Help/Support
non-Autistic non-Autistic non-Autistic non-Autistic
Men non-Autistic Men Women Men non-Autistic
(n=84) Women (n=83) (n=84) (n=83) (n=84) Women (n=83)
None 5 (6.0%) 8 (9.6%) 0 (0.0%) 1 (1.2%) 0 (0.0%) 2 (2.4%)
One 3 (3.6%) 3 (3.6%) 8 (9.5%) 10 (12.0%) 15 (17.9%) 17 (20.5%)
Two 16 (19.0%) 15 (18.1%) 17 (20.2%) 22 (26.5%) 29 (34.5%) 27 (32.5%)
Three or four 29 (34.5%) 28 (33.7%) 34 (40.5%) 28 (33.7%) 16 (19.0%) 16 (19.3%)
Five to eight 31 (36.9%) 29 (34.9%) 25 (29.8%) 22 (26.5%) 24 (28.6%) 21 (25.3%)
Nine or more 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%)
Group difference X2 =0.80, p =.938 X2 =2.63, p =.622 X2 =2.39, p=.664
Effect Size (Cramer’s v) v =.07 v=.13 v=.12

Note: *** p < .001
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Supplementary Table 3. Correlations by group and gender between age and social connectedness items, and loneliness, depression, and anxiety
total scores; and Fisher's r-to-z transformation for comparison of coefficients by group and gender.

Autistic Autistic
Correlation of Age with Men Women non-Autistic Men non-Autistic

(n=124) (n=137) Fisher's r-to-z (n=84) Women (n=83) Fisher's r-to-z
Family Contact r=-.46%** r=-.38%* z=-0.77,p=.441 r=-.60%** r=-.35%* z=-2.01, p=.044*
Family Confiding r=-.43%* r=-.06 z=-3.24, p < .001*** r = -.55*** r=-.36%** z=-1.53,p=.126
Family Help/Support r=-27** =-.04 z=-1.88, p=.060 r=-57%* r=-.35%* z=-1.79,p=.074
Friend Contact r=-.52%* r=-.31%* z=-2.01, p=.044* r=-.61%* r=-.48%* z=-1.13, p=.259
Friend Confiding r=-.37%* r=-.10 z=-2.28,p=.023* r = -.54*** r=-.32% z=-1.66, p =.097
Friend Help/Support r=-43%* r=-.16 z=-2.36,p=.018* r=-52%* r=-30* z=-1.62,p=.105
Loneliness r = .46*** r=.22*% z=2.34,p=.019* r=.33** r=-13 z=2.97, p=.003**
Depression r = .44** r=.41** z=0.29,p=.771 r=-.26* r=-27* z=.05,p=.960
Anxiety r=.16 r=.22* z=-0.50,p=.617 r=-.26* r=-12 z2=-94, p=.347

Note: * p < .05, * p < .01, ** p <.001
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Supplementary Table 4. Descriptive statistics and group differences of loneliness, depression, and anxiety scores of the autistic and non-
autistic groups split by gender.

Autistic non-Autistic  non-Autistic Autism Gender Group x
Autistic Men Women Men Women Main Effect Main Effect Gender
(n=124) (n=137) (n=84) (n=83) Interaction
Loneliness M(SD) 57.62 (7.75) 60.30 (8.49) 36.30 (6.53) 37.61 (8.94)
= F(1,424)=  F(1,424)=  F(1,424) =
gg;‘x score [95% Cl] [56.24-58.99]  [58.86-61.73]  [34.88-37.71] [35.66-39.56] (765.86) ( 631 ) ( 073 )
Range 36-75 36 - 80 26 - 53 26 -71 p<.00T*  p=.012* p=.392
Depression M(SD) 957 (5.23) 10.05 (6.50) 2.86 (2.29) 3.13 (2.51) £(1.404 £(1.494 E(1404
(zga;‘ust‘fgf;e = [95%Cl]  [8.64-10.50] [9.12-10.98] [2.36-3.35] [2.58-3.68] (23;7.61) B (0’_73 )= ( 0.05 )=
210) Range 0-18 0-19 1-13 0-11 p<.00T™  p=.394 p=.818
% above 0 o o 0 X2 =11.94, X2 =11,
cutoff 73 (688%) 75 (547%) 2 (23%) 1 (L2%) " ooied  p - 743
Anxiety M(SD) 6.33 (3.36) 6.36 (3.34) 240 (1.56) 257 (1.65)
= F(1,424)=  F(1,424)=  F(1,424) =
(zTazuSt?gf;e [95% Cl]  [5.73-6.93] [5.79-6.92] [2.06-2.74]  [2.20-2.92] (152.78) (0’_1 4 ) ( 006 )
*kk - -
>10)) Range 0.18 0.15 0.9 0.9 p <.001 p=.735 p = .809
% above . . ] ] x2=41.49,  x2=.03,
cotoff 16 (129%) 16 (116%) 0 0 b <0017 b= .86

Note: Effect size calculated using Cohen’s d or Cramer’s v. Due to the scoring method of the UCLA loneliness scale, possible scores

range 20-80.



