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Abstract
Rates of loneliness are substantially higher among autistic individuals compared to the
non-autistic population. This observation refutes the persistent stereotype that autistic
individuals are not motivated to seek meaningful social relationships. In this two-part,
mixed-methods study, we sought to quantify the level of distress associated with
loneliness in autistic and non-autistic adults and gain qualitative insight into autistic
experiences of loneliness. In Study A, N=209 participants completed questionnaire
ratings of their level of loneliness, associated distress, trait anxiety, depression, and
sensory sensitivity. In Study B, nine autistic adults took part in ten-minute, unstructured
dyadic conversations around the topic of loneliness. We derived a qualitative
understanding of autistic individuals’ experience of loneliness, enriched by inductive and
deductive analyses. The autistic group scored significantly higher across all measures and
both groups displayed strong correlations between loneliness and loneliness distress.
The effect of loneliness on anxiety was mediated by increased sensory sensitivity in the
autistic group. Our results oppose the ‘social motivation deficit’ hypothesis and we
instead frame our findings within the larger context of ‘ethical loneliness’, concluding that
to enable meaningful and inclusive social interaction, a societal effort is needed to create

spaces that consider the sensory needs of all neurotypes.
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Autism Spectrum Disorder (henceforth ‘autism’) is defined clinically as a
neurodevelopmental condition with lifelong difficulties across domains of social
communication and interaction, with restricted repetitive patterns of behaviour
including hypo- or hyperreactivity to sensory input and information (DSM-5; American
Psychiatric Association, 2013). Autism is increasingly framed as an expression of
neurodivergence (Beardon, 2017), and conceptualized in terms of differences, rather
than deficits (Fletcher-Watson & Happe, 2019). In this work, we make an effort to follow
language advice given by the autistic community, for example by using identity-first
(‘autistic person’ instead of ‘person with autism’) language (Bottema-Beutel et al., 2020).

Autistic people of all ages display higher incidents of physical and mental health
problems than non-autistic people (Asztély et al, 2019; Baeza-Velasco et al.,, 2018;
Casanova et al,, 2020; Csecs et al., 2022; Hollocks et al., 2019; Lin & Huang, 2019;
Rydzewska et al., 2018; Sunwoo etal., 2020). Notably, compared to 10-15% in the general
population (Bandelow & Michaelis, 2015), it is estimated that up to 53% of the autistic
population meet lifetime criteria for an anxiety disorder (Buck et al., 2014). A recent
meta-analysis found that autistic adults are four times more likely to experience clinical
depression during their life than non-autistic adults (Hudson et al.,, 2019).

Loneliness negatively affects physical and mental health, both in neurotypical and
neurodivergent individuals (for a recent review, see Quadt et al., 2020). However, rates
of loneliness are up to four times higher in autistic than non-autistic individuals (National
Autistic Society, 2018), and autistic individuals have a greater vulnerability to the
negative physical and psychological consequences of loneliness (Ee et al., 2019). In
autistic children and adults, loneliness correlates with increased depression and anxiety

(Bauminger & Kasari, 2000; Bauminger et al., 2008; Mazurek, 2014; White & Roberson-



Nay, 2009), is associated with an increase in suicidal thoughts and behaviour (Hedley et
al,, 2018a), and a greater risk of self-harm (Hedley et al., 2018b).

Sensory processing differences may pose an additional challenge for autistic
individuals when seeking meaningful interaction with others. The often-taxing sensory
nature of social situations may contribute to increased isolation and thereby exacerbate
feelings of depression and anxiety. Differences in sensory processing can manifest both
as hyper- (heightened) and hypo- (attenuated) sensory sensitivities (Proff et al., 2021).
Sensory sensitivities are overrepresented in the autistic population (Tavassoli et al,,
2013) and are associated with increased anxiety (South & Rodgers, 2017), and specific
phobias (Muskett et al., 2019). A recent study found that feelings of loneliness, in young
autistic adults, mediated the degree to which sensory avoidance predicted levels of
anxiety (Syu & Lin, 2018). In other words, loneliness explained why feelings of anxiety
were increased by the need to avoid distressing sensory experiences, highlighting an
important contribution of sensory processing to the negative effects of loneliness on
mental health.

The relationship between loneliness and poor mental health has come more into
focus over the last decade, yet the stereotype persists that autistic people are
disinterested in meaningful social interactions. Indeed, a deficit in motivation to engage
in the social world was hypothesized to be the cause of ‘impairments’ in communication
and ‘disrupted interest’ in social engagement (Chevallier et al., 2012). This theory is
largely at odds with reports from the autistic community of a longing for improved social
connection (Causton-Theoharis et al., 2009), and has been criticized on this basis (Jaswal
& Akhtar, 2019). A discrepancy in mutual understanding between autistic and non-
autistic individuals, rather than an autistic deficit in social motivation, offers a more valid

framework for appraising communication difficulties and associated feelings of
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loneliness (Milton & Bracher, 2013; Milton et al., 2018; Milton, 2012; Williams et al,,
2021).

Loneliness is often conceptualized as the actual or perceived absence of
meaningful social connection (Cacioppo et al, 2015; Weiss, 1973), but it is now
acknowledged that the size of an individual’s social network does not equal the
satisfaction with social relationships. In this manner, emotional loneliness (the perceived
lack of meaningful social connection) is often distinguished from social loneliness (i.e.,
social isolation). This distinction is reflected in some psychometric measurement tools,
like the Social and Emotional Loneliness Scale for Adults (SELSA; DiTommaso & Spinner,
1993), or the De Jong Gierveld Loneliness Scale (de Jong Gierveld & Tilburg, 2006; de Jong
Gierveld & Van Tilburg, 1999). These instruments are considered multidimensional, as
they measure more than one dimension of loneliness. In contrast, the UCLA Loneliness
Scale (Russell, 1996) is unidimensional, focusing on feelings of loneliness in direct
relation to the perceived adequacy and feelings about social relationships (Valtorta et al,,
2016).

All three of these prevalent loneliness measures touch on the negative affect and
distress associated loneliness through items such as “I have an unmet need for a close
romantic relationship” (SELSA), “I miss having people around” (De Jong Gierveld
Loneliness Scale), or “How often do you feel that your relationships with others are not
meaningful?” (UCLA Loneliness Scale). However, we believe that such measures still do
not fully capture the important distinction between chosen solitude and distress caused
by loneliness. While potential distress is implied in these questionnaires, there is no
explicit measure that assesses whether, and to what degree, loneliness is associated with

distress.



To overcome this shortcoming, in Study A, we modified the UCLA Loneliness Scale
and added the question “How much does this upset you?” after each original item. This
enabled us not only to arrive at an explicit measure of loneliness distress, but also to
assess quantitatively the stereotype of ‘chosen solitude without distress’ attributable to
diminished social motivation in autistic adults. In this first study, autistic and non-autistic
participants completed the modified UCLA Loneliness Scale, in addition to measures of
anxiety, depression, and sensory sensitivity. Based on previous research, we
hypothesized that autistic participants would display higher scores on all these measures
than non-autistic participants, and that loneliness and distress would be highly
correlated in both groups. Given research indicating a relationship between social
avoidance, sensory sensitivity and feelings of loneliness (Syu & Lin, 2018), we expected
to find a positive relationship between these variables in our cohort. In study B, we
undertook a qualitative analysis of the experience of loneliness as described in a subpanel
of autistic individuals.

Method

The first, quantitative case-control study (Study A) was a sub-study of the ADIE
clinical trial (Quadt et al.,, 2021) and includes data collected pre-intervention at the
baseline assessment only. The second, qualitative study (Study B) was a sub-study of the
‘Talking Together’: the linguistic ethnographic community engagement project (Williams,
2020b; Williams et al.,, 2021) based in an interpretivist paradigm. All data was collected

before the COVID-19 pandemic.

Participants

Study A involved 109 participants with a formal diagnosis of autism and 100 non-
autistic controls. All participants were fluent English speakers. Participants were

excluded if they had a history of past head injury or organic brain disorders, moderate to



severe intellectual impairment, epilepsy or psychotic experiences. Autistic participants
were recruited from the Sussex Partnership NHS Foundation Trust Neurodevelopmental
Service, advertisements placed on social media, leaflets and posters, local support groups,
and through clinicians. Non-autistic participants were recruited from staff and students
of the University of Sussex and from members of the local community. Participants were
matched by gender, age, and level of education for the original study. However, only a
subset also filled out relevant self-report measures for this study, and participants for this
study were not matched.

In Study B, eight core autistic adult participants (3 male, 5 female) were invited to
participate in three short naturalistic conversations (each lasting approximately ten
minutes) around the topic of loneliness with: a) a familiar and self-chosen conversation
partner; b) an autistic stranger; and c¢) a non-autistic stranger. The ninth autistic
participant included in the analysis attended as the familiar conversation partner of one
of the core participants. Autistic participants were recruited through Assert Brighton and
Hove - alocal autism support group for autistic adults — and the non-familiar non-autistic
conversation partners were recruited from the University of Brighton. Sampling and data
saturation were determined by the primary study (Williams et al.,, 2021) of which this
study was a sub-study. All participants for both studies provided written informed

consent with all procedures.

Materials and Procedure

Study A was approved by the NHS Research Ethics Committee and the Brighton
and Sussex Medical School Research Governance and Ethics Committee and was
conducted with the sponsorship of Sussex Partnership NHS Foundation Trust (SPFT). All
participants attended a session at the University of Sussex, or a local SPFT site if autistic

participants were unable to travel to University of Sussex. Participants were also given



the opportunity to complete self-report measures at home via the online platform
Qualtrics to allow for individual preferences.

Study B was given ethical approval by the Tier II Arts and Humanities Ethics Panel
at the University of Brighton. Participants attended the Assert premises in the centre of
Brighton and held their conversations in a small, familiar meeting room. Participants
were provided with two general prompt questions (see Supplementary Material) for each
conversation, designed to elicit personal experiences of loneliness and thoughts about
loneliness in Brighton and Hove. Conversations were recorded digitally and
professionally transcribed, with participants allocated pseudonyms (indicated by an

asterisk).

Self-report measures

In Study A, all participants provided demographic information about their age,
gender assigned at birth, gender identification, and level of education (see Table 1). They
then completed a series of self-report measures either at their study visit or at home via
the online platform Qualtrics if they preferred to fill out questionnaires in their own time.
Questionnaires included Spielberger State-Trait Anxiety Inventory (STAI; Spielberger,
2010), Patient Health Questionnaire (PHQ-9; Kroenke et al., 2001), Autism Quotient (AQ;
Baron-Cohen et al.,, 2001), Glasgow Sensory Questionnaire (GSQ; Robertson & Simmons,
2013), and UCLA Loneliness Scale (UCLA LS; Russell, 1996) with added items. Specifically,
each loneliness question from the UCLA Loneliness Scale was followed by a dedicated
question to assess distress, i.e. “How much does this upset you?” in order to calculate a
parallel ‘loneliness distress’ score (see Supplementary Material, pp 2-5). For UCLA LS,
two sub-scores (total score of original questions and total score of distress-items) were

computed.



Data analysis

SPSS Version 26 was used for data analysis. In Study A, group differences in age
and questionnaire scores were determined using independent samples t-tests for
continuous measures and Chi-square tests for categorical variables. Where significant
(p<.050) group differences were found, between-group differences in loneliness,
loneliness distress, affective, and sensory measures were assessed using one-way
ANCOVAs with added covariates to control for age and level of education. Bivariate
Pearson’s correlations were performed to assess relationships between variables. The
differential relationship between variables in autistics versus non-autistics was
determined by computing Fisher’s r to z transformation, subsequently comparing z
scores and analysing for statistical significance (Lenhard & Lenhard, 2014). Using SPSS
PROCESS (Hayes, 2012), a mediation analysis was conducted to estimate a potential
explanatory effect of sensory sensitivity on the relationship between anxiety and
loneliness, with loneliness as the outcome and trait anxiety as the predictor variable, and
bootstrapped (n=5000) confidence intervals.

In Study B, qualitative coding and analysis of the transcribed conversations was
undertaken in the NVivo data analysis programme (QSR International Pty Ltd, 2020):
software designed to assist in the management of qualitative datasets. Qualitative
thematic analysis is an iterative and reflexive process (Braun & Clarke, 2006; Tracy,
2010) involving several layers of close reading and coding, with codes eventually
organised into emergent themes. Analysis was led by an autistic doctoral researcher with
no previous connections to the participants, with triangulation of code development with

two non-autistic supervisors.



Results

Study A

Demographic characteristics and group differences of autistic and non-autistic
participants are displayed in Table 1. Significant group differences were found for age
(autistic group M=33.75, SD=12.43; non-autistic group M=26.72, SD=10.48; Welch’s
t(206)=-4.43, p<.001), and level of education, but not gender assigned at birth.

Table 1

Demographic characteristics and group differences Study A

Demographic characteristic Autistic Non-Autistic X2 (df) D

n (%) n (%)

Gender assigned at birth 232 (1) 128

Female 58 (53.2) 64 (64)

Male 51 (46.8) 36 (36)

Education? 18.67 (4) .001

GCSE or similar 18 (16.5) 1(1)

A-levels or similar 22 (20.2) 30(30)

Attended college, no degree 15 (13.8) 8(8)

Undergraduate degree 32 (29.4) 37 (37)

Graduate degree 22 (20.2) 24 (24)

Note. 2 Based on UK education system

Self-report group differences are displayed in Table 2. As predicted, autistic traits

(measured by AQ) were significantly higher in the autistic than the non-autistic group.
Table 2

Self-report measures and group differences

Self-report measure Autistic Non-autistic F (df) p
Mean SD Mean SD
AQ 34.94 7.55 18.35 6.21 266.00 (1, 205) <.001
Trait anxiety 58.39 11.1 41.78 10.87 130.20 (1, 205) <.001
Depression 12.5 6.17 571 4.35 74.42 (1, 205) <.001
Loneliness 55.9 9.94 41.61 8.51 118.80 (1, 205) <.001
Loneliness Distress 45.68 13.32 32.56 8.61 70.49 (1, 205) <.001
Sensory Sensitivity 75.06 2491 50.33 17.7 27.50 (1, 88) <.001
Sensory Hypersensitivity 41.37 14.65 26.26 11.78 29.21 (1, 88) <.001
Sensory Hyposensitivity 33.69 12.1 24.07 7.62 17.62 (1, 88) <.001

Note. N=209 (autistic n=109, non-autistic n=100) for Demographics, AQ, STAI-T (trait anxiety), PHQ-9
(depression), UCLA-L (loneliness), UCLA-D (loneliness distress)
N=92 (autistic n=65, non-autistic n=29) for GSQ measures (sensory sensitivity)
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Autistic adults displayed significantly higher trait anxiety (Figure 1A), depression

(Figure 1B), loneliness (Figure 2A), loneliness distress (Figure 2B), and general sensory

sensitivity (Figure 3) after controlling for age and level of education (Table 1).

Figure 1

Mental health group differences between autistic and non-autistic participants Study A. Lines show median.
Dots show individual data points. Colour code for A) trait anxiety and depression B): Black=mild, dark

red=moderate, red=severe
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Loneliness group differences between autistic and non-autistic participants Study A. Lines show median. Dots
show individual data points.
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Figure 3

Sensory sensitivity group differences between autistic and non-autistic participants Study A. Lines show
median. Dots show individual data points.
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Loneliness scores derived from the total sum of the original UCLA LS items and
total sum of added distress items were highly correlated in both groups (autistic r=.647,
p<.001, Figure 2; non-autistic r=.748, p<.001, Figure 4), with no statistically significant
difference in the correlations of the two cohorts (z=1.40, p=.081).

Figure 4
Correlations between loneliness and loneliness distress in autistic and non-autistic participants Study A.
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Intercorrelations between variables in the two groups are displayed in Table 3.
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Table 3

Bivariate Pearson’s correlations per group

Variable 1 2 3 4 5 6 7
1. Trait anxiety - 56" 24* 28%* .26 27 .18
2. Depression .68 - 23" .28™ .30 .28 .29
3. Loneliness 48" 41 - 75%* 17 15 17
4. Loneliness Distress 53 48" .65™ - -.18 -22 -.07
5. Sensory Sensitivity 46™ 26" .30™ 10 - 95k 86™**
6. Sensory Hypersensitivity 467 25" 29" 13 .94™ - H5%H*
7. Sensory Hyposensitivity 40™ 24 27" .04 927 737 -

Note. The results for the autistic group are shown below the diagonal. The results for the non-autistic

group are shown above the diagonal.
*p<.05. **p<.01; **p<.001

Positive correlations between anxiety, depression, loneliness and distress were

found in both groups. Significant differences between correlations of autistic and non-

autistic adults only occurred in correlations between loneliness, loneliness distress, and

trait anxiety (Table 4), detailing greater coupling of anxiety with levels of loneliness and

loneliness distress in the autistic group relative to the non-autistic group.

Table 4

Comparison of Pearson’s Correlations between groups

Variable 1 2 3 4 5 6
1. Trait anxiety
2. Depression -1.352
3. Loneliness -2.027* -1.409
4. Loneliness Distress -2.158* -1.577 1.374
5. Sensory Sensitivity -0.987 0.163 -0.551 -1.140
o.Sensory -0.901 0.134 0586 1456 0.039
Hypersensitivity
7.Sensory -1.007 0.097 -0.437 -0.467 -1.092 -0.671
Hyposensitivity

Note. *p<.05. **p<.01; ***p<.001

The mediation analysis indicated that the relationship between anxiety and

loneliness was mediated by sensory sensitivity (b=0.108,95% CI [.006, .214]), suggesting

that sensory sensitivity could help explain why higher anxiety predicts higher loneliness

(Figure 5), i.e., higher anxiety is associated with greater sensory sensitivities, which are

in turn associated with greater loneliness.
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Figure 5

Mediation Analysis Study A. Sensory sensitivity as a mediator of predictor relationship between trait anxiety
and loneliness. Confidence intervals for indirect effect is a bootstrapped confidence interval based on 5,000
samples.

Sensory sensitivity

b=1.09, p<.001 b=0.99, p=.043

Trait anxiety > Loneliness
Direct effect, b=0.82, p=.001
Indirect effect, b=0.11, 95% CI [.01, .21]

Study B

The initial inductive analysis, involving several close readings and code-
development, identified two different types of loneliness described by the autistic
participants. The first type constituted a practical kind of loneliness. This included
reduced opportunities to meet and spend time with other people due to financial
constraints, an absence of community spaces and a reduced ability to access social spaces

in urban areas:

Daphne*
“Cos I was looking out my living room window and I could see my aunt’s house

which is the house she used to live in. And I thought that’s right over in Hampton
Street*, and I could see it and I thought well from here I could walk there if it

wasn'’t for all the roads...I could just walk over there...”
The second, and most prevalent type of loneliness that emerged from the data was
a deeper yearning for meaningful connection with others and the sense that this was

often out of reach:

Peter* (autistic adult with additional learning disabilities):
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“Cos I feel, you know, say I'm in a group of people and they’re all chatting away...
cos I'm not on, I'm not on their level [...] I feel lonely *even though* I'm in that,

that group: I feel lonely just sitting there.”

Sarah*:

“I'm trying to reach out, I'm trying to find my people, but it’s not - as you say -
it's not connecting deeply within me; it all still feels a bit hopeless and

superficial.”

“I want to, like, actually like make a connection with someone...”

“...it's having people to actually talk, like talk openly to.”

Difficulties in connecting with non-autistic people, difficulties in finding others
with similar interests, and a lack of being either understood or accepted by wider society
were all frequently cited as both causes and effects of loneliness, along with mental health
issues such as anxiety and depression.

An additional deductive sweep of the data was conducted to search for participant
comments that might ‘support, complement, qualify, or outright contradict’ (Watts, 2014)
patterns identified in the quantitative findings reported above. Two further themes were
identified here: the first of which was an autistic contentment in, and need for, spending
time alone:

Miranda*:

“I like being on my own.”

Monique*:
“I need a lot of time by myself”

Nigel*:
“I've spent a lot of time on my own: I'm quite happy on my own a lot of the time”

15



Sarah*:

“I'm very solitary person [...] | think my set point is about needing a lot of time

for myself”

Laura*:
“I'm quite comfortable, erm, with my own company.”

This taking pleasure in, and requiring time, being alone did not negate the
sometimes extremely distressing experiences of loneliness reported by the autistic
participants in their conversations. The need for solitude was only one part of their
experiences and was often mentioned when trying to communicate what exactly it was
about loneliness that was so upsetting. This first theme, then, is perhaps related to the
second: The experience of being overwhelmed as a result of spending time with (non-
autistic) others:

Sarah:
“Sometimes after spending much time with people... I can feel drained and like I

just need some time out.”
“...so actually most of the friends that I've made are actually autistic, or around
somewhere on the autism spectrum, because erm, generally [they’re] far more

accepting of the fact that sometimes people need space?”

Marcus:
“And er, I think [my loneliness] is to do with my condition though. I just, like, I

don’t wanna speak to people at work sometimes it’s like nooo I don’t wanna

speak to you just shhhhh [...]  mean, I like peace and quiet.”

Miranda:
“... the other night I was in a group of people. It was all women and I struggle a

bit with kind of all same sex environments sometimes? And it was a lot of people
that [ didn’t know [...] and they were all doing things that I didn’t really kind of
get and it was all a bit overwhelming. I felt very overwhelmed and I felt very on

the edge of it all.”
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Discussion

In Study A, we explored the prevalence of loneliness and associated distress in
autistic and non-autistic adults. Participants also provided information on levels of
anxiety, depression, and sensory hyper- and hyposensitivities. Adding an explicit
measure of distress relating to loneliness allowed us to confirm that autistic adults not
only displayed significantly higher levels of loneliness than non-autistic control
participants, but that their level of loneliness distress was also much greater (Figure 2).
This quantification of loneliness distress clearly negates the hypothesis that autistic
individuals lack the motivation to seek out meaningful social relationships, refuting the
implication that their loneliness is a case of chosen solitude eliciting few feelings of
distress (Chevallier et al., 2012). In both autistic and non-autistic participants, loneliness
and loneliness distress were highly correlated (Figure 4), which additionally supports the
observation that autistic people are equally distressed by feelings of loneliness.

Levels of trait anxiety (Figure 1A) and depression (Figure 1B) were significantly
higher in the autistic group. Most autistic participants displayed moderate to severe
anxiety (cut offs as defined by Emons et al,, 2019), and more than two thirds showed
moderate to severe depression (cut offs as defined by Kroenke et al., 2001). Correlational
analyses indicated that loneliness and loneliness distress were more strongly linked with
levels of anxiety in autistic than non-autistic participants, again confirming that feelings
of loneliness and associated distress exert detrimental effects on their mental health; a
finding that is reinforced by the analysis from Study B. This is in line with previous
research showing that loneliness is associated with poor mental health in both autistic
and non-autistic adults (Quadt et al., 2020).

The sense of being overwhelmed was reported by participants in Study B to arise

from high intensity social encounters (i.e. in groups; with strangers; in an office
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environment) and might represent, in part, an anxiety response and, in part, the
experience of receiving ‘too much information’ (to borrow the title of the National Autistic
Society’s campaign, 2015-2018) for processing at speed. The reported need for solitude
(Study B) may thus arise, in part, as a consequence of being overwhelmed during social
encounters and a result of the need for low-arousal environments. These qualitative
insights are supported by the results of the mediation analysis (Figure 5), which showed
that the effect of anxiety on loneliness may operate through sensory sensitivity. This
means that trait anxiety may be linked with increased loneliness because augmented
sensory processing could overwhelm and hinder opportunities for meaningful social
interactions.

Our combined findings indicate that autistic adults are more vulnerable to the
negative effects of loneliness than non-autistic adults, and that feelings of distress, which
are directly associated with loneliness, are higher in the autistic than non-autistic
population. Given the persisting stereotype that autistic individuals are not upset about
loneliness, this is an important finding, which should be considered by the clinical and
research community. Nevertheless, our findings are not at odds with the possibility that
some autistic (and non-autistic) people still choose solitude, as enjoying or choosing
solitude (for example to avoid sensory overload) and being distressed by feelings of
loneliness are not mutually exclusive.

The exploration of increased loneliness and associated negative consequences in
autistic individuals would be incomplete without considering a larger social and societal
context. The term ‘ethical loneliness’ was coined by Stauffer (2015) to describe rejection
of individuals or groups of individuals through repeated societal unethical behaviour.
Although originally used in political contexts, a growing body of research confirms that

autistic people indeed are ‘abandoned by humanity’ (Stauffer, 2015), for example when
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considering the routine othering of autistic people (Sasson et al., 2017), or the increased
risk of abuse and subsequent traumatization (Haruvi-Lamdan et al., 2020). In this
context, the fundamental disconnect that many autistic individuals experience stems
from an unwillingness of the neurotypical world to make space for, and include,
neurodivergent individuals and groups. Although our results show that sensory
sensitivities play a role in the relationship between loneliness and anxiety, it must be
considered that differences in sensory processing may underlie a larger social disconnect
(Williams, 2020a), and make it a clinical and societal goal to create more inclusive
environments.

Our studies have several limitations. In Study A, the group size for sensory
sensitivity measures was much larger (n=65) in the autistic than non-autistic (n=29)
group. This was due to delays in securing amendments to the ethical approval for the
original clinical trial, to enable the collection of this additional data. In the non-autistic
group, the relatively low sample size could therefore have contributed to the absence of
significant relationships between sensory measures and other measures. However,
sensory hyper- and hyposensitivities are much more frequent in autistic than non-
autistic adults (Proff etal,, 2021; Ward et al,, 2017), which likely explains the differences
between groups. In Study B, while smaller sample sizes are more commonplace in rich
qualitative research, it would be unwise to generalise too widely.

Despite the relatively large sample size of participants for affective and loneliness
measures in Study A, our sample cannot be representative of the entire autism spectrum.
We excluded individuals with learning disabilities that would prevent them from
independently read and answer the survey, and most of our autistic participants were
verbal and able to travel independently or with a carer to study facilities. Our studies

therefore represent only a specific part of the autistic spectrum. Additionally, although

19



none of our non-autistic participants in Study A had an official diagnosis of autism or
other neurodivergent conditions (such as ADHD or Tourette’s Syndrome), we did not
explicitly screen for those. Therefore, although on average autistic traits were below the
threshold for a suspected diagnosis as measured by AQ, we cannot exclude the possibility
that some of them were neurodivergent with absolute certainty.

Lastly, our modification of UCLA Loneliness Scale to incorporate distress requires
more formal validation and psychometric evaluation, which is currently underway
(Quadt & Bartlett, 2021).

Loneliness and associated health problems are complex and can manifest
themselves on multiple levels. The effects of long-term loneliness or social isolation on
physical and mental health can be explained within frameworks of social allostasis
(Quadt et al., 2020) or social homeostasis (Matthews & Tye, 2019), where prolonged
loneliness elicits autonomic impairments, yet societal factors underlying loneliness
cannot be ignored. We therefore maintain that research and clinical translation must
consider loneliness as a multidimensional issue that cannot be tackled at a single level
alone.

Taken together, our studies confirm that loneliness is significantly related to
feelings of distress and poor mental health in both autistic and non-autistic adults.
Moreover, in autistic adults, sensory sensitivities in a world that does not accommodate
for variant sensory profiles may drive autistic individuals to become increasingly
isolated, contributing to feelings of loneliness. Together with considerations of ethical
loneliness and the larger social and societal context, our results highlight the need for
welcoming sensory environments to help minimize the disconnect that so many autistic

adults experience.
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