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Abstract
Autism is a neurodevelopmental condition that affects individuals across their lifetime, though the effects of ageing in older
adulthood are poorly understood to date. This systematic review assessed six characteristics in older autistic adults (cognitive
functioning, co-occurring difficulties, autism symptom severity, social integration, adaptive functioning, language processing). A
total of 41 studies met inclusion criteria, 16 of which included autistic adults with intellectual disability, and three were
longitudinal in nature. Findings show differing effects of ageing across the six domains. Factors contributing to discrepancies
such as age and IQ differences, methodology and healthy survivor effect are discussed. The need for more longitudinal studies to
investigate changes across developmental stages alongside other limitations, future directions and clinical implications are
discussed.
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Autism spectrum disorder (ASD) is a pervasive
neurodevelopmental condition characterised by social com-
munication difficulties and restricted and repetitive behav-
iours and interests (American Psychiatric Association 2013)
which begin in infancy and persist across the lifespan
(Cederlund et al. 2008; Geurts and Vissers 2012; Howlin
et al. 2004). Until recently, psychiatric nosology distinguished
between different sub-types of autism, including ‘autistic dis-
order’, ‘Asperger’s syndrome’ and ‘pervasive developmental
disorder not otherwise specified’ (PDD-NOS). In 2013, the
Diagnostic and Statistical Manual of Mental Disorders, Fifth

Edition (DSM-5) subsumed these different categories within
the overarching diagnostic entity ‘autism spectrum disorder’.
In the current review, in line with preferences of many mem-
bers of the autism community (Kenny et al. 2016), we use
identity-first language wherever possible and use the term
autism as a direct synonym for the DSM-5 term ‘ASD’.

As a result of changes in the diagnostic criteria and im-
proved knowledge about the heterogeneity of presentation of
autism, prevalence estimates for autism have been increasing
over the past five decades, with recent estimated prevalence
rate reaching 1 in 54 children in the USA (Center for Disease
Control and Prevention 2019), which equates to a 37-fold rise
from the approximated 5 per 10,000 in the 1960s and 1970s
(Newschaffer et al. 2007). Despite autism being a lifelong
condition, only a small proportion of studies have been carried
out to examine the prognosis of autistic children and adoles-
cents as they grow older, and understanding ageing in autism
has been identified as an important priority for both re-
searchers and clinical practitioners (Nicolaidis 2018; Piven
et al. 2011).

To date, only a limited number of studies explored the
progress of autistic children and adolescents who entered
adulthood (Levy and Perry 2011; Magiati et al. 2014); these
have had mixed findings with regard to the stability and dete-
rioration in social functioning, language skills and cognitive
abilities, in contrast to improvements in adaptive functioning
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and severity of autism symptoms. Inconsistent findings might
be due to the use of small and highly heterogeneous samples,
and the variability in measures and informants used to evalu-
ate characteristics.

Research exploring autism in late adulthood is even scarc-
er. It remains largely unknown as to whether the difficulties
autistic individuals experience in their childhood and earlier
adulthood persist through to later life. It should be noted that
ageing itself may bring about many physical and psycholog-
ical changes (Beekman et al. 1998; Galluzzi et al. 2008;
MacPherson et al. 2002; Wolitzky-Taylor et al. 2010), and
having an autism diagnosis might add another layer of com-
plexity to these changes. Currently, there are several different
hypotheses regarding ageing in autistic adults compared with
neurotypical adults. These include proposals that autistic older
adults (i) may experience similar or parallel patterns of age-
related decline, (ii) are predisposed to more accelerated age-
related decline, or (iii) are safeguarded against some aspects
of ageing due to biological and cognitive differences (Bathelt
et al. 2020; Geurts and Vissers 2012; Oberman and Pascual-
Leone 2014). Therefore, it is important to gain better insight
into the prognosis of individuals with autism in late adulthood
so as to develop appropriate psychosocial and support inter-
ventions best suited to their unique pattern of age-related
changes over time (Davids et al. 2016; Lever and Geurts
2016b; Patra 2016).

Previous reviews of the emerging literature on autistic in-
dividuals in late adulthood have found some evidence that
autistic symptoms (especially behavioural symptoms) are as-
sociated with poorer quality of life as well as poorer physical
and psychological health and these tend to persist in late adult-
hood (Mukaetova-Ladinska et al. 2012; Patra 2016; van
Niekerk et al. 2011). These reviews have provided valuable
insight into characteristics of older adults with autism and
what is required to improve the support and care for this
group. They were, however, associated with limitations such
as lack of clear study inclusion/exclusion criteria, limited eval-
uation of the quality of the studies and non-systematic strate-
gies for their literature search.

Present Review

The current review followed previous research and a recent
National Autistic Society Report (2013) in regarding autistic
individuals over the age of 50 as older adults (Totsika et al.
2010).

Given the importance of understanding the unique needs of
older autistic adults, in order to understand their changing
needs and ensure they receive appropriate support, an updated
and systematic review of the literature is warranted to account
for the limitations of the previous reviews and to evaluate new
studies that were published since the latest review in 2016.

The present review aimed to explore the characteristics of
older autistic adults in the existing literature by examining
the prognosis of this population across six different domains
(Magiati et al. 2014): autism symptom severity, cognitive
functioning, adaptive functioning, language and communica-
tion, social integration and co-occurring difficulties or
conditions.

Methods

Search Strategy

A systematic literature search was conducted in MEDLINE,
PsycINFO and PubMed up to and including 28thMay 2020 to
identify all the studies relating to characteristics of older au-
tistic adults. Title, abstract and keywords searchers were ap-
plied, and an age filter (including middle age (40–60), aged
(65 years and older) or very old (age 85 years and older)) was
also employed in the search. The search contained the follow-
ing search terms including variants and synonyms, specified
below:

1. Autism (autis* OR Asperger* or ASD)
AND

2. Older adults/Aging (old* OR elder* OR senior OR
ageing)

In order for studies to be identified in the above search, the
title or abstract had to contain at least one search term from
each of the two groups. Only studies that were written in
English and published in peer-reviewed journals were includ-
ed in the search. The searches on PsycINFO, MEDLINE and
PubMed identified 661, 1223 and 5028 records respectively.
Six hundred fifty-one papers were excluded due to duplication
leaving 6261 studies. The titles and abstracts of the identified
studies were then screened to see if they were relevant to the
topic of the present review. Full texts of papers that were
deemed to be relevant were read in detail to determine if they
met the inclusion criteria for the review. The bibliography of
selected studies was then scanned to identify further relevant
studies (see Fig. 1 for PRISMA flowchart).

Inclusion Criteria

In order to be eligible for inclusion, studies had to fulfil the
following criteria:

1. Clinical participants must have an autism diagnosis
OR
score above cut-off on an autism screening/diagnostic

measure
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2. All participants (clinical or control participants) have to be
50 years old or above

OR
the age range of participants included people over the

age of 50 and age was used as a predictor of outcome.
3. A focus on behavioural and/or psychological character-

istics of individuals with autism in late adulthood. In
other words, studies needed to provide information in
at least one of the following: autism symptom severity,

cognitive abilities, adaptive functioning, social out-
comes, co-occurring difficulties and disorders, language
processing

4. Report of quantitative results
5. Studies must employ at least one quantitative measure of

one of the above characteristics to be considered for
inclusion

6. Studies must be written in English and published in a
peer-reviewed journal

Records identified through 

database searching –

PsycINFO

(n =   661)
Sc

re
en

in
g

In
cl
ud

ed
El
ig
ib
ili
ty

noitacifitnedI

Records identified through 

database searching -

MEDLINE

(n = 1223)

Records after duplicates removed

(n = 6261)

Records screened

(n = 6261)

Records excluded

(n = 6088)

Full-text articles assessed for eligibility

(n = 173)

Full-text articles excluded

(n = 142)

Age (or not as predictor): 43

No behavioural measure: 8

Literature review/book/single case

report: 24

Not related to outcome: 48

Not having a clinical diagnosis: 12

Not in English: 4

Could not locate full-text: 3

Studies included in qualitative synthesis

(n = 41)

Studies included in systematic review 

synthesis

(n = 41)

Records identified through 

database searching –

PubMed

(n = 5028)

Records identified through references

from full-text:

(n = 10)

Fig. 1 PRISMA flowchart showing selection of studies for systematic review
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Article Selection

All titles and abstracts of the 6261 papers were read to decide
whether they fulfil the inclusion criteria. Six thousand eighty-
eight papers were eliminated on the basis of examination of
title and abstract alone. The remaining 173 papers were sub-
ject to full-text review to decide if they met all the inclusion
criteria. The majority of the studies were excluded on the basis
that they did not meet the age criterion or did not look at age as
a predictor of characteristics. Others were excluded because
they did not include any behavioural measures of characteris-
tics or because they were review papers. When there was
uncertainty as to whether a paper was eligible for inclusion
for the present review, the research supervisor was consulted
to decide if the paper fulfilled the inclusion criteria.

A total of 41 papers were included in the review (10 from
searching the bibliography of selected papers). The PRISMA
flow diagram (Fig. 1) illustrates the inclusion and exclusion of
papers from the initial search results.

Critical Appraisal

For all the 41 included studies, the first co-author (JL, VT)
measured quality of studies with the quantitative scale of the
QualSyst (Kmet et al. 2004). This scale is comprised of 14
items (example items are method of subject selection is de-
scribed and appropriate, appropriate sample size, analysis is
described and appropriate) to evaluate quality of quantitative
studies with diverse study designs. Each of the 14 QualSyst
items is scored as either not been met (0), partially met (1),
totally met (2) or not relevant to the article being evaluated
(N/A). Not applicable items are not included in the calculation
of the summary score. An overall summary score (ranging from
0 to 1) can be calculated for each study by adding all the rele-
vant item scores together and dividing it by the total possible
score (Stott et al. 2017). One third of the included studies were
randomly selected to be rated by the first author (initials
anonymised for review) to check for inter-rater reliability.
Where discrepancies arose, supervision was sought from the
senior author to reach a final decision.

Results

Designs and Sample Characteristics

Thirty-eight of the 41 studies that fulfilled the inclusion
criteria for the review were cross-sectional, and three studies
were longitudinal (Howlin et al. 2013; Moss et al. 2015,
2017). Sample sizes of the included studies ranged from 17
(Linke et al. 2020) to 6649 (Rydzewska et al. 2018, 2019) for
the autism group and 18 (Crane et al. 2009) to 3,739,935
(Rydzewska et al. 2018, 2019) for the neurotypical group

(NT). A total of sixteen studies included autistic participants
with intellectual disability (ID) or with IQ less than 70 in
adulthood and had a wide range in sample size from a very
small proportion of overall participant pool (n = 3, 3.3% of
overall autism sample; Hwang et al. 2020), to a large propor-
tion of the autism sample (n = 443, 62.2% of overall autism
sample; Bishop and Seltzer 2012). Of the 41 studies, only one
study (Tse et al. 2019) provided information about an a priori
power calculation, another study discussed the effect of com-
bining data from a number of studies to maximise power
(Totsika et al. 2010), two studies were based on the Scottish
National Census 2011 data (Rydzewska et al. 2018, 2019) and
three studies were based on a longitudinal cohort of partici-
pants followed from childhood (Howlin et al. 2013; Moss
et al. 2015, 2017). Therefore, it may be that some studies are
underpowered due to the small sample size, which can impact
both non-significant findings (especially in smaller studies)
due to type II errors and also lead to potentially significant
findings with low reproducibility due to inflated type I errors.

Tables 1, 2, 3, 4, 5 and 6 detail the main characteristics of
the 41 studies included in the current review broken down by
the different domains of focus. Mean age in years for autistic
participants ranged from 17 (Minshew and Hobson 2008) to
65.8 (Geurts et al. 2020) and from 19 (Minshew and Hobson
2008) to 69.7 (Geurts et al. 2020) for NTs. Out of the 41
included studies, 26 studies had a mean age of less than 50
years for their participants overall and were included in the
current review as age was entered as a predictor variable and
viewed as a continuum as per the inclusion criteria stated
above. Percentage of male participants ranged from 44.57%
(Hwang et al. 2020) to 100% (Bastiaansen et al. 2011; Baxter
et al. 2019; Geurts et al. 2020; Starkstein et al. 2015; Walsh
et al. 2019) for the autism group and from 20% (Hwang et al.
2020) to 100% (Bastiaansen et al. 2011; Baxter et al. 2019;
Geurts et al. 2020; Walsh et al. 2019) for the NT group. Mean
IQ for the 26 studies without participants with ID ranged from
102 (Linke et al. 2020) to 118.17 (Crane et al. 2009) for the
autism group and from 101.5 (Bastiaansen et al. 2011) to 120
(Linke et al. 2020) for the NT group. Twenty-three of the 41
studies required participants to have a clinical diagnosis of
autism prior to participating in the study, as well as verifying
the diagnosis by scoring above cut-off on autism measures
(e.g. Autism Diagnostic Observation Schedule (ADOS),
Autism Quotient (AQ), etc.). The remaining 18 studies had a
less stringent inclusion criteria for their autistic participants
who only needed to fulfil either one of the two criteria in order
to take part in the study.

Of the 25 studies with participants without ID, 10 studies
were conducted in the Netherlands, eight in the UK, six in the
USA and one in Australia. Of the 16 studies with participants
with ID or have IQ < 70 in adulthood, seven were conducted
in the USA, six in the UK, one in Sweden, one in Australia
and one joint between USA and Australia.
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General Limitations of Studies

QualSyst (Kmet et al. 2004) was used to evaluate the quality of
all the included studies in the review and the overall rating for
each study can be found in Tables 1, 2, 3, 4, 5, and 6. Amoderate
degree of reliability was found between the two raters’ quality
appraisal measurement. The average measure intra-class correla-
tion was .83 with a 95% CI [.445, .948], (F(12, 12) = 5.662, p =
.003). Thirty-seven of the 41 studies met a more stringent cut-off
score of 0.75, indicating excellent quality. Of the remaining 4
studies, 3 studies (Crane et al. 2009; Kern et al. 2007; Wise et al.
2017) were rated just below the cut-off score (0.73) suggesting
good quality, with only one study (Minshew and Hobson 2008)
scored 0.59meeting a more liberal cut-off score of 0.55, suggest-
ing fair quality. Twelve of the 41 studies had a relatively small
sample size (i.e., below 40 participants per group). With the
exception of the three longitudinal studies following children
who received an autism diagnosis in childhood into adulthood
(Howlin et al. 2013; Moss et al. 2015, 2017), the cross-sectional
nature of the majority of the studies means that no firm conclu-
sion can be drawn on how age-related changes unfold across the
lifespan in autistic individuals.

Characteristics

Of the six characteristics described in the framework, all were
examined in the reviewed studies: co-occurring difficulties or
conditions (5 studies without ID; 8 studies with ID); cognitive
abilities (10 studies, all without ID); autism symptom severity
(7 studies without ID; 3 studies with ID/IQ < 70 in adulthood);
social integration and quality of life (1 study without ID; 3
studies with ID/IQ < 70 in adulthood); adaptive functioning (3
studies with ID); and language processing (4 studies without
ID). Below is a more detailed discussion of each of the
characteristics.

Co-occurring Difficulties or Conditions A summary of study
findings is shown in Tables 1. In studies which included par-
ticipants without ID (Table 1b), one found that having a diag-
nosis of autism increased the odds of having poorer general
health by 5.1 times compared to NT adults, and 66.2% of
autistic adults aged 65 years and above reported poorer gen-
eral health compared to 45.6% of NT adults (Rydzewska et al.
2019). Older autistic adults experienced elevated rates of
blindness, deafness, physical disability and other conditions
compared to their NT peers (Rydzewska et al. 2018), as well
as greater difficulties in motor functioning including strength,
flexibility and dexterity and coordination (Linke et al. 2020).
For mental health, the most frequent co-occurring conditions
were mood and anxiety disorders (Lever and Geurts 2016b),
and one study found an inverted U-shaped curve for anxiety
and depression rates rising from adolescence (15–21 years) to
early (22–39 years) and middle age (40–64 years) and

declining in older (≥ 65 years) autistic adults (Uljarević et al.
2019). The finding for declining rates of psychiatric co-
occurring conditions for older autistic adults relative to their
NT peers was corroborated by other studies (Lever and Geurts
2016b; Rydzewska et al. 2018), suggesting that autistic older
adults may experience greater difficulties in their physical
health relative to mental health when compared to NT older
adults.

For studies that compared autistic adults with ID to autistic
adults without ID (Table 1b), one found that participants with
both conditions showed a near significant trend of having
greater prevalence of neurological (seizures) (Fortuna et al.
2016), and another found greater gastrointestinal conditions
and lower rates of immune conditions, cardiovascular risk and
psychiatric disorders (Bishop-Fitzpatrick and Rubenstein
2019). The higher rate of neurological conditions may be a
risk factor associated with IDmore generally, as autistic adults
with ID show lower rates of neurological (seizures) conditions
compared to adults with ID only (Kats et al. 2013). Greater
severity of ID was also associated with greater medication use
and support for self-injurious and aggressive behaviours, in
addition to neurological conditions in both autistic and non-
autistic adults (Kats et al. 2013), suggesting ID may increase
older autistic adults’ vulnerability to poorer physical health.
Other studies which included ageing autistic adults with ID
also found increased rates of other physical health conditions
(e.g. hypertension, constipation) and reduced ability to live
independently (Fortuna et al. 2016), as well as increased rates
of parkinsonism (though symptoms were not associated with
IQ suggesting it may be associated with greater difficulties in
motor functioning in ageing autistic adults more generally)
(Starkstein et al. 2015).

Regarding mental health conditions, one study found that a
greater proportion (69.2%) of older autistic adults without co-
occurring ID were registered with at least one psychiatric di-
agnosis (Nylander et al. 2018), with anxiety and affective
disorders being the most common (Davis et al. 2011), com-
pared to the broader pool of older autistic adults including
those with ID (49.6%) (Nylander et al. 2018). However, a
greater proportion of older autistic adults with ID received
psychiatric care (73% vs. 56% for autism without ID) and
psychotropic drugs (95% vs. 87% for autism without ID),
suggesting antipsychotics may be more likely used as a way
of managing behaviours for autistic adults with ID (Nylander
et al. 2018). One study found that ageing was associated with
reduced physical aggression for autistic adults (including
those with ID), which coincided with reduced intensive staff
supervision and neuroleptic use (Wise et al. 2017). Taken
together, the reduced use of neuroleptics in older age may
account for the finding that current use of neuroleptics was
not associated with increased rates of parkinsonism
(Starkstein et al. 2015). However, it is unknown whether
prolonged use of neuroleptics over autistic individuals’
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lifetime may contribute to some of the physical health differ-
ences observed in ageing autistic adults. One longitudinal
follow-up study of autistic adults who were diagnosed in
childhood found that neither age or IQ were associated with
either total mental health difficulties or social outcomes as
reported by informants (Moss et al. 2015). However, greater
autism symptom severity in adulthood was associated with
poorer mental health and poorer social outcomes (Moss
et al. 2015).

Cognitive abilitiesA summary of findings is shown in Table 2.
A range of cognitive abilities were examined across the stud-
ies including visual/verbal memory and verbal comprehen-
sion, working memory, executive functioning, fluency, pro-
cessing speed, attention and the theory of mind. No studies
included participants with co-occurring ID.

Visual/Verbal Memory and Verbal Comprehension Five stud-
ies examined the effect of age and diagnosis related differ-
ences in visual and verbal memory (Geurts and Vissers
2012; Lever and Geurts 2016a; Powell et al. 2017; Ring
et al. 2016; Tse et al. 2019). Visual memory was mostly
assessed using the Wechsler Memory Scale-III (WMS-III;
Lever andGeurts 2016a; Tse et al. 2019), with one study using
a test of item and relational memory recall through a behav-
ioural task (Ring et al. 2016). For visual memory, conflicting
findings of a main effect of diagnosis was noted showing both
lower (Tse et al. 2019) and higher (Lever and Geurts 2016a)
performance for autistic adults compared to NTs. The discrep-
ancy may be related to the age of participants, as Lever and
Geurts (2016a) noted a decrease in visual memory with in-
creasing age for both autistic and NT adults, and the mean
sample age for the Tse et al. (2019) study was 61 years com-
pared to 47.6 years for the Lever and Geurts (2016a) study. It
may be that the rate of visual memory changes in older age for
autistic adults is greater compared to NT peers. Autistic adults
also showed relatively poorer performance overall for item
and relational memorywhen assessed using a behavioural task
(Ring et al. 2016). Although the direction of causation is un-
clear, given that NTs showed a strong positive correlation
between item and relational task performance, the authors
hypothesised that perhaps recall for relational information is
poorer for autistic adults which in turn affected their recall for
item-specific information (Ring et al. 2016). It should be not-
ed that the only age by diagnostic group interaction was found
by Geurts and Vissers (2012), whereby only autistic partici-
pants (and not NTs) showed age-related differences in visual
memory.

Verbal memory was assessed by using the Rey Auditory
Verbal Learning Test in three studies (Geurts and Vissers
2012; Lever and Geurts 2016a; Powell et al. 2017), and verbal
comprehension was assessed by the WMS-IV (Tse et al.
2019) in one study. Studies found that autistic adults

compared to NTs showed similar levels of verbal comprehen-
sion (Tse et al. 2019), though with poorer recall verbal mem-
ory (Powell et al. 2017). The discrepancy may be related to
different domains of verbal memory being studied. Verbal
comprehension may tap into crystallised intelligence (Tse
et al. 2019) which remain more intact in older age compared
to verbal recall memory (Powell et al. 2017). Verbal recall
memory may draw upon flexibility and processing speed that
rely on fluid intelligence and experience greater cognitive dif-
ferences in older age. Effect of age was also shown by a
number of studies which found that both autistic and NT
adults had poorer recall and verbal memory with older age
(Geurts and Vissers 2012; Lever and Geurts 2016a; Powell
et al. 2017). However, no age by diagnosis interactions were
noted, and therefore, there is no evidence in the studies
reviewed to support that age-related differences in verbal
memory are specific to autism per se.

Working MemoryWorking memory (WM) refers to the ability
to hold information temporarily so as to enable further pro-
cessing and manipulation (Baddeley 2003; Cowan 2014;
Lever et al. 2015). Two studies compared working memory
performance between autism and the control group (Geurts
and Vissers 2012; Lever et al. 2015). One study used the
spatial span task from the WMS-III related to visuo-spatial
WM (Geurts and Vissers 2012), and the other used the N-
back task (Lever et al. 2015). A main effect of diagnosis was
found where autistic participants showed poorer working
memory (Geurts and Vissers 2012) compared to NTs, though
autistic participants also showed better performance when
there was a greater cognitive load despite having a longer
reaction time (Lever et al. 2015). An age by diagnosis inter-
action found that NTs, not autistic adults, showed a linear
decrease in working memory as they aged (Lever et al.
2015). The discrepancy might be due to differences in age,
as the mean age for participants in Geurts and Vissers (2012)’s
study was 63.6 years, compared to 47.5 years for Lever et al.
(2015). It may be that in contrast to the gradual changes in
WM for NTs, there are greater fluctuations and individual
differences amongst ageing autistic adults with regard to
changes in WM, and differences may occur at an older age
compared to NTs.

Executive Functioning and Processing Speed Executive func-
tioning (EF) refers to a range of cognitive functions that are
required for complex and goal-directed behaviour (Demetriou
et al. 2019). Gradual changes in EF skills are commonly ob-
served as people age (Friedman et al. 2009; Verhaeghen and
Cerella 2002). However, one related aspect of cognitive func-
tioning that may mediate the effects of ageing on EF is pro-
cessing speed, and decrease in processing speed is a marker of
cognitive difficulties associated with ageing (Bunce and
Macready 2005). Processing speed and a range of executive
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functioning domains were measured across seven studies, in-
cluding cognitive flexibility, category learning, sequencing
and planning (Abbott et al. 2018; Davids et al. 2016; Geurts
et al. 2020; Geurts and Vissers 2012; Lever et al. 2017; Lever
and Geurts 2016a; Powell et al. 2017).

Two studies found that compared to NTs, autistic adults
showed poorer category learning, slower processing speed
and reduced generativity (Lever and Geurts 2016a; Powell
et al. 2017). However, other studies found that there were no
differences in planning, flexibility and processing speed be-
tween autistic adults and NT peers (Geurts and Vissers 2012),
and both groups performed similarly on objective measures of
EF (Geurts et al. 2020). Nonetheless, autistic adults reported
poorer subjective EF (Davids et al. 2016; Geurts et al. 2020),
thus highlighting there may be potential inter-rater discrepan-
cies in scoring EF in older autistic adults.

Assessing overall effects of age for both autistic and NT
adults, mixed findings also emerged as one study found that
older age was associated with better executive control and
planning, including aspects of processing speed, reactive flex-
ibility and sequencing (Abbott et al. 2018), another study
found that older age was associated with poorer processing
speed and flexibility (Powell et al. 2017). A third study sug-
gests that there may be a trade-off between speed and accuracy
in performance in older adulthood, as increased reaction time
was associated with better accuracy for tasks assessing reac-
tive control (Lever et al. 2017).

Findings related to age by diagnosis interaction were
also mixed, as one study found that autistic older adults
showed poorer cognitive performance overall including
reduced flexibility and greater cognitive impairment com-
pared to NTs (Powell et al. 2017), whereas another study
did not find any significant interaction for objective mea-
sures of EF (Geurts et al. 2020). Comparing study sam-
ples, mean sample age differences may again account par-
tially for this discrepancy, as the mean age in the autism
sample for the Geurts et al. (2020) study was 65.8 years,
compared to 49 years in the Powell et al. (2017) study.
Therefore, it may be that autistic adults experience EF
difficulties at an earlier age compared to NT peers, though
the overall level of EF performance may become more
comparable to their NT peers later in older adulthood.

Theory of Mind Only one study examined advanced theory of
mind (ToM) and found that although NTs showed better ToM
performance compared to autistic adults overall, this main
effect of group was no longer significant when comparing a
subset of participants whose age were above 50 in both groups
(Lever and Geurts 2016a). Although the absence of age by
diagnosis interaction means that the study does not warrant
support for faster cognitive changes in ToM amongst NT
older adults compared to autistic participants, further research
may use a group of participants with mean age ≥ 50 years to

assess whether the absence of ToM difference between the
two groups is maintained in much older age.

Attention Only one study examined attention and found that
compared to NTs, older autistic adults tended to make more
commission errors on the Sustained Attention to Response
Test, though no differences were found with regard to reaction
time or response rate for correct answers (Geurts and Vissers
2012), suggesting selective impaired sustained attention.

Autism Symptom SeverityA summary of findings is shown in
Tables 3. Eight studies investigated the effect of ageing on
autism symptom severity in autistic older adults without ID
(Table 3a). Studies found that compared to NTs, autistic adults
showed greater autism symptom severity as measured by the
Autism Quotient (AQ) (Happé et al. 2016; Walsh et al. 2019),
as well as reduced perspective taking, social cognition and
greater personal distress (Lever and Geurts 2018; Walsh
et al. 2019). Autistic adults also showed greater sensory sen-
sitivity (Crane et al. 2009; Lever and Geurts 2018; Minshew
and Hobson 2008) and greater sensory avoidance as well as
reduced sensory seeking behaviours (Crane et al. 2009).
However, higher sensory sensitivity was not associated with
age (Minshew and Hobson 2008), nor with other autism
symptoms in autistic adults (Kern et al. 2007). Whilst Lever
and Geurts (2018) found that the greatest levels of sensory
sensitivity and also attention to detail was found in middle
adulthood for autistic participants compared to older age.

When examining ageing by diagnosis interactions, age-
ing in autistic adults was associated with differences in
social skills and social cognition (Lever and Geurts
2018; Walsh et al. 2019) as well as greater autism symp-
tom severity in general compared to NTs (Happé et al.
2016). One contrasting finding showed that older autistic
adults displayed increased activation of mirror neurons
during emotion perception suggesting better social adjust-
ment (Bastiaansen et al. 2011). This discrepancy may be
accounted by the fact that social adjustment was measured
by the Social Functioning Scale which is developed orig-
inally for schizophrenia and has shown low internal con-
sistency amongst autistic participants (Chan et al. 2019);
thus, there may be validity issues in its use in capturing
social functioning in an autism sample by Bastiaansen
et al. (2011) compared to the use of more specific mea-
sures for autistic traits such as the AQ.

Three studies included autistic participants with ID or had
IQ less than 70 (Table 3a). One found that older age was not
associated with changes in autism symptom severity (mea-
sured by AQ) (Bishop and Seltzer 2012). However, when
controlling for the co-occurrence of ID, a second study found
that older age was associated with reduced repetitive, self-
injurious, compulsive and ritualistic behaviours, as well as a
changes in restricted interests (Esbensen et al. 2009). The
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effects of IQ and co-occurring ID were examined by both
studies which gave rise to seemingly contradictory findings.
One showed a positive correlation between IQ and autism
symptom severity (Bishop and Seltzer 2012), and the other
found that autistic adults with ID also showed increased repet-
itive behaviours and fewer age-related differences in stereo-
typed movements compared to autistic adults without ID
(Esbensen et al. 2009). Given that a more comprehensive
measure of autism symptom severity (Autism Quotient) was
used by Bishop and Seltzer (2012), the positive correlation
between IQ and AQ may be driven by greater social commu-
nication difficulties (or in part by a greater awareness of one’s
own social communication difficulties when using self-report
measures for those without ID), rather than the elevated repet-
itive behaviours associated with co-occurring ID noted by
Esbensen et al. (2009). Furthermore, a third longitudinal study
which included some older autistic adults with IQ less than 70
found that older age was associated with reductions in autism
symptom severity (especially reduced restricted and repetitive
behaviours) when measured by the Autism Diagnostic
Interview-Revised, as well as improved language and mixed
social outcomes (Howlin et al. 2013). Therefore, the impact of
ageing and intellectual functioning may show differential as-
sociations across different aspects of core autism symptom
severity and may be subject to reporter bias when comparing
self-report and other reporter results and warrants further
research.

Social Integration and Quality of Life Of the four studies that
examined social integration and quality of life in autistic
adults (Table 4), only one study included autistic participants
without ID and found that compared to NT participants, older
autistic adults reported poorer quality of life (reflected by in-
crease in cognitive and psychological problems) which was
not associated with autism symptom severity, age or intellec-
tual functioning (van Heijst and Geurts 2015).

Three studies included one or more autistic participants
with ID or had IQ less than 70 in adulthood (Howlin et al.
2013; Mason et al. 2019; Moss et al. 2017). Two longitudinal
studies which followed a group of autistic children diagnosed
in childhood through to adulthood (Howlin et al. 2013; Moss
et al. 2017). The first study found that autistic adults showed
poor outcomes in relation to education, daily living and em-
ployment and had few reciprocal friendships and poor social
integration outcomes were associated with greater impairment
in reciprocal social interaction and lower intellectual function-
ing (Howlin et al. 2013). The second study found that age was
negatively associated with physical quality of life as rated by
informants, and greater autism symptom severity in childhood
also experienced was associated with poorer physical health
satisfaction in adulthood. Furthermore, self-reports from au-
tistic adults also indicated that better social outcomes (includ-
ing employment, relationships and independent living) were

associated with a higher social quality of life (Moss et al.
2017). Another study found in a sample of autistic adults
(one of whom had ID) that those with co-occurring anxiety
and/or depression had poorer quality of life compared to
adults with no co-occurring diagnoses, and those with both
co-occurring conditions had poorer quality of life than those
with one condition only (Mason et al. 2019), though the effect
of intellectual functioning was not reported. However, quality
of life scores were not associated with normative social inte-
gration outcomes such as employment, independent living, or
peer socialisation (Mason et al. 2019). Taken together, the
studies suggest that the relationship between quality of life
and social integration may not be linear amongst autistic older
adults, though a conclusion cannot be drawn without a com-
parison group of non-autistic participants with matching level
of intellectual functioning. It may be that greater social inte-
gration in a neurotypical world is a significant source of stress
and distress for some autistic individuals and thus may not
lead to linear improvements in quality of life and warrants
further research.

Adaptive FunctioningAll three studies that examined adaptive
functioning in older adults included autistic participants with
ID or IQ below 70 (Table 5). When assessing the effect of
autism diagnosis, one study found that around two thirds of
older autistic adults were able to perform all aspects of adap-
tive daily living (including getting dressed, bathing, exercis-
ing, feeding, etc.) independently, though independence was
negatively associated with intellectual functioning (Wise
et al. 2019). In a study that compared autistic adults with ID
to those with ID only, autistic adults with ID showed lower
adaptive functioning, reduced activity level and more behav-
iour problems (Totsika et al. 2010), suggesting that autism
may increase older adults’ vulnerability to reduced adaptive
functioning above and beyond the effects of intellectual func-
tioning. This was partially supported by the third study which
found that only 3.3% of autistic adults (compared to 15% NT
adults) met all three criterion for good adaptive functioning
when using a more comprehensive measure including social
engagement and health (including low disease/disability, bet-
ter physical/mental functioning and more active engagement
with life), and one third of autistic adults (compared to 5%NT
adults) met none of the three criterion (Hwang et al. 2020).
Having greater levels of autism traits or symptom severity was
associated with reduced active engagement with life for both
autistic and NT adults (Hwang et al. 2020). Therefore, the
studies suggest that co-occurring ID may increase autistic
adults’ vulnerability to poorer adaptive functioning relative
to autistic adults without ID. Autism symptom severity in-
creases autistic adults’ vulnerability to poorer adaptive func-
tioning relative to both NT and peers with ID only.

The effect of ageing on adaptive functioning was more
mixed. One study found ageing in both autistic adults with ID
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and NT adults to be associated with reduced active engagement
with life (Hwang et al. 2020), and another found that age was
not associated with changes in daily adaptive living skills for
older autistic adults with ID (Wise et al. 2019). The third study
showed that older autistic adults (≥ 50 years) with ID displayed
fewer behavioural and psychiatric problems compared to youn-
ger autistic adults and received less staff attention (Totsika et al.
2010). Discrepancies may be partially accounted for by differ-
ences in living situation and level of support that participants
received in their daily lives, as participants living in the com-
munity (Hwang et al. 2020) may experience a greater variety of
daily living challenges compared to those living in care settings
(Totsika et al. 2010; Wise et al. 2019).

Language Processing Of the four studies that examined lan-
guage processing (Table 6), three assessed phonemic or se-
mantic fluency which tap both executive functioning and lan-
guage abilities (Baxter et al. 2019; Davids et al. 2016; Geurts
and Vissers 2012). Phonemic fluency refers to naming words
that begin with a certain letter of the alphabet, and semantic
fluency refers to naming words that belong to a certain cate-
gory (Shao et al. 2014). Compared to NTs, autistic adults
showed both poorer semantic fluency (Baxter et al. 2019;
Davids et al. 2016) and phonemic fluency (Geurts and
Vissers 2012). With regard to age, increased general vocabu-
lary (Baxter et al. 2019) and decrease in phonemic fluency
(Geurts and Vissers 2012) were observed across both autistic
and NT participants. The only age by diagnosis interactions
occurred for phonemic fluency, where one study observed a
near significant trend of poorer phonemic fluency in young
compared to older autistic participants (Baxter et al. 2019),
and another found a significant decrease in phonemic fluency
in older age for NT participants compared to autistic partici-
pants (Geurts and Vissers 2012). Therefore, it seems that dif-
ficulties with phonemic fluency may be present from a youn-
ger age for autistic adults compared to NTs, who experience
difficulties in this area later on in life.

One study examined the impact of temporal changes in
speech encoding and recall in both autistic and NT adults
and found that both groups showed poorer encoding and recall
when the speed of speech was increased, though in autistic
adults, those who were older and had greater sensory sensitiv-
ity had poorer recall accuracy when speech was faster com-
pared to NTs (Mayer and Heaton 2014). Therefore, it may be
that autistic adults are more vulnerable to age-related effects in
speech processing compared to NT peers due to atypical sen-
sory processing.

Discussion

The present review examined research exploring the charac-
teristics of older autistic adults in relation to six areas: co-

occurring difficulties, cognitive functioning, autism symptom
severity, social outcomes, adaptive functioning and language
processing. Not all areas received equal attention, and there
were relatively fewer studies examining social outcomes,
adaptive functioning and language processing in older autistic
adults, all of which warrant further research. With the excep-
tion of cognitive functioning and language processing, the
remaining four domains were examined in both older autistic
adults with and without ID. Apart from three longitudinal
studies (Howlin et al. 2013; Moss et al. 2015, 2017), and
two studies drawing upon population data based on the
Scottish Census 2011 (Rydzewska et al. 2018, 2019), the ma-
jority of the included studies had relatively smaller sample
sizes, were cross-sectional and varied in their approaches in
investigating the potential influence of autism in late adult-
hood, with the majority investigating the effect of age as a
continuous variable rather than examining adults above the
age of 50 years per se. Therefore, it is difficult to synthesise
findings across all the studies and it remains to be explored to
what extent current results can be generalised to a wider and
more heterogeneous autism population.

Given that three patterns of ageing in autism have been
proposed, namely accelerated, parallel and safeguarded
against typical patterns of ageing (Bathelt et al. 2020; Geurts
and Vissers 2012; Oberman and Pascual-Leone 2014), the
current findings illustrate a more complex picture rather than
adopting any single profile. Cognitive changes showed mixed
findings across a range of domains (including visual/verbal
memory, executive function, processing speed, etc.) and some
potential reasons accounting for discrepancies due to method-
ological differences were highlighted in the results. In the
absence of longitudinal studies, findings based on cross-
sectional design should be treated with caution, and it is im-
portant to note that there are few significant age by diagnosis
interaction effects suggesting that there is not a uniform ‘dou-
ble jeopardy’ effect (Geurts and Vissers 2012; Lever et al.
2015; Lever and Geurts 2016a; Powell et al. 2017), whereby
having a diagnosis of autism increases impact of age on cog-
nition (Geurts and Vissers 2012). Given the difference in ob-
jective and subjective performance in executive function
(Davids et al. 2016; Geurts et al. 2020), and only four of the
ten studies focussing on cognition included older autistic
adults with a mean age above 50 years (Davids et al. 2016;
Geurts et al. 2020; Geurts and Vissers 2012; Tse et al. 2019),
there is a need for more follow-up and longitudinal research of
older autistic adults where cognitive performance data can be
triangulated from multiple sources to better inform our under-
standing of this area.

Studies examining co-occurring difficulties in older age
have highlighted greater changes in physical health amongst
older autistic adults (Linke et al. 2020; Rydzewska et al. 2018,
2019), and especially greater risk for parkinsonism and neu-
rological conditions (such as seizures) for autistic adults with
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ID (Fortuna et al. 2016; Kats et al. 2013), though relative
prevalence for mental health difficulties such as anxiety and
depression may decrease in older adulthood (Rydzewska et al.
2018; Uljarevic et al. 2016). Given the lack of longitudinal
studies, it is unclear what factors may underlie differences in
physical and mental health conditions in older age. Perhaps a
lifetime of increased mental health difficulties and neuroleptic
use may have contributed towards some of the physical health
differences observed in older autistic adults (Nylander et al.
2018). There may also be added effects of prolonged disad-
vantaged access to healthcare resources tailored to suit the
needs of autistic adults which result in greater health dispar-
ities over one’s lifetime and poorer physical health outcome in
older adulthood (Bishop-Fitzpatrick and Kind 2017;
Nicolaidis 2012; Woolfenden et al. 2012).

The effect of finding reduced mental health difficulties for
older autistic adults compared to their younger counterparts
(Rydzewska et al. 2019) is somewhat jarring when compared
to a study by Croen et al. (2015) which included a more
diverse sample of autistic adults aged 18+ and found elevated
rates of co-occurring psychiatric conditions (especially in au-
tistic women compared to men) including a 5-fold increase in
diagnosed suicide attempts in autistic adults compared to the
control group. However, it should be noted that this study did
not explicitly explore the effects of ageing as a predictor of
outcome, though age was controlled in analyses suggesting
that the elevated rates of psychiatric conditions may be present
across all developmental stages. The null effect of age as a
predictor of mental health in older autistic adults was also
supported by results from one longitudinal follow-up study
which found that only autism symptom severity in adulthood
(and not age or cognitive functioning) was associated with
poorer mental health (Moss et al. 2015). However, given that
only 81 of the 1507 (around 5%) of autistic participants in the
Croen et al. (2015) study were aged 55 and above, compared
to 1405 of the 6649 autistic participants in the Rydzewska
et al. (2019) study, the latter may have had increased power
when specifically detecting more nuanced age effects for au-
tistic participants in older adulthood.

Changes associatedwith autism symptom severity, social
integration and adaptive functioning also showed mixed re-
sults. One factor which may have influenced the uneven
profile observed in age-related changes in autism symptom
severity is co-occurring ID, as it may be that there are greater
changes in social skills and social cognition for autistic
adults without ID (Happé et al. 2016; Lever and Geurts
2018; Walsh et al. 2019), compared to reduced restricted
and repetitive patterns of behaviours and interests for autistic
adults with ID (Esbensen et al. 2009). However, there may
be other additional factors at play that may interact with
autism symptom severity and ID, such as one’s living situa-
tion (whether in the community or in care homes), as well as
potential ‘healthy survivor effect’, the latter referring to the

increased likelihood of thosewho have better adaptive living
skills and are more engaged with society to reach an older
age (Totsika et al. 2010). For example, two studies found that
autistic adults with ID showed little changes in their daily
living skills (Totsika et al. 2010;Wise et al. 2019) in contrast
to another that showed reduced active engagement with so-
ciety as an effect of age (Hwang et al. 2020). Given that the
majority of participants for the first two studies came from
care homes, it may be that older autistic adults with ID may
be able to independently maintain most of their daily living
tasks within care home settings, though they may find it
more challenging to engage with a greater variety of daily
living tasks and become socially integrated when living in
the community, where quantity and quality of support may
also vary (Hwang et al. 2020). In addition, the ‘healthy sur-
vivor effect’ may have meant that fewer older adults with
poorer daily living skills and social engagement skills were
included in the studies, thus leading to a positive bias and
overestimate of such skills due to participant selection
bias (Totsika et al. 2010).

One seminal study by Howlin et al. (2013) was of a longi-
tudinal nature and followed up children who were diagnosed
in childhood in their adulthood, where 60 of the 90 original
participants took part. Although the authors noted no differ-
ences in childhood non-verbal IQ and diagnostic confirmation
(based on ADI-R) between those who took part in the study
versus who did not or were lost to contact, it is unclear wheth-
er there may have been differences in their level of cognitive,
adaptive and social functioning in adulthood that may have
contributed towards their decision or ability to take part in the
study and thus may still potentially be subjected to possible
‘healthy survivor effect’. Those who were followed up in
adulthood had relatively poor adult social integration out-
comes when assessed from multiple domains (including edu-
cation, autonomy in daily living, employment, relationship
quality), which was in turn negatively associated with IQ in
adulthood and positively associated with social interaction
impairment. The poor social integration outcome is especially
noteworthy in light of reduced autism symptom severity in
adulthood, and none of the participants had intellectual dis-
ability during childhood (all had non-verbal IQ in the average
range). Beyond social integration, another longitudinal study
by Moss et al. (2017) examined quality of life in 52 autistic
adults who were diagnosed as children. Autistic adults who
displayed higher levels of restricted and repetitive behaviours
during childhood reported lower quality of life in adulthood.
Informants also noted that older age for autistic adults was
associated with poorer physical quality of life. Therefore, the
longitudinal studies highlight that autism symptom severity
and cognitive functioning can change over an autistic individ-
ual’s lifetime, and measurements from childhood and adult-
hood can jointly inform social integration and quality of life of
autistic adults from a developmental perspective.
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Clinical Implications

Despite the lifelong and developmental nature of autism, it is
striking that very limited research has been carried out to ex-
amine the characteristics of autistic adults in later life, espe-
cially when examining characteristics such as social integra-
tion, adaptive functioning, and language processing, and only
16 of the 41 studies included autistic adults with ID or had an
IQ below 70 in adulthood. There is a pressing need to address
these gaps in the literature so as to provide a comprehensive
understanding of how ageing impacts on functioning in older
autistic adults with and without ID and enable the develop-
ment of support and services that meet the unique needs of this
ageing population. For example, if there are different devel-
opmental patterns in different cognitive domains, healthcare
professionals can possibly help autistic individuals draw on
their cognitive strengths to compensate for the domains in
which they experience relative weakness.

Furthermore, there is some limited evidence in the current
review to suggest that older autistic adults may experience
greater difficulties with physical health relative to mental
health. These findings have significant implications for ser-
vice planning as they help to inform services of the changing
support needs that autistic individuals may require across dif-
ferent life stages. The lack of clear association between social
integration outcomes and quality of life also warrants further
research, and the current studies which included such mea-
sures mostly focused on either health-related quality of life
(van Heijst and Geurts 2015) or more objective measures such
as education and employment (Howlin et al. 2013; Mason
et al. 2019). Only one study included an evaluation of quality
of close relationships and friendships (Howlin et al. 2013),
though this was completed by parents and carer for more than
half of the sample. One measure specifically tailored to
assessing quality of life in autistic individuals is the Autism-
Specific Quality of Life items developed byMcConachie et al.
(2018), which include aspects of social functioning (such as
perceived support from others, quality of friendships), access
to healthcare services, quality of reasonable adaptations based
on autism-specific needs and autism identity and have re-
ceived good validity in a large diverse sample of autistic adults
in the UK. The use of autism-specific quality of life measures
in older autistic adults, as well as triangulation of subjective
and objective ratings across more diverse range of quality of
life indicators (including domains such as control, autonomy,
self-realisation and pleasure), should be adopted by future
research (Hyde et al. 2003; Wikman et al. 2011).

Limitations and Future Directions

The present review suffers from some limitations which com-
plicate the interpretation of the results. Of note, this review
originally aimed to only look at studies that examined

characteristics in older autistic adults (over the age of 50).
However, as there is a dearth of studies with discrete groups
of older autistic adults over the age of 50, the review also
included studies with a wider age range within their samples
that included individuals over the age of 50, which looked at
age as a predictor of relevant characteristics. The number of
over 50s included in such studies were not always transparent.
Hence, this made it difficult to ascertain how important their
findings were in understanding autism in late adulthood. In
addition, of the 16 studies that chose to include autistic adults
with ID, only two studies included a comparison group of
adults with ID only (Kats et al. 2013; Totsika et al. 2010), thus
making it difficult to know to what extent differences in age-
ing effects were specific to the diagnosis of autism as opposed
to ID more generally. Furthermore, the variation in ap-
proaches for assessing different characteristics in autistic
adults posed a challenge to the integration of results in the
systematic review. Unpublished articles or grey literature were
also not searched and may potentially leave a risk of publica-
tion bias.

Only three studies in the current review (Howlin et al.
2013; Moss et al. 2015, 2017) adopted a longitudinal ap-
proach to investigate the impact of ageing in autistic individ-
uals. Although a promising first step, there is a greater need for
future studies to adopt a longitudinal designwherever possible
in order to examine the potential differences in the ageing
trajectories between autistic individuals with and without ID,
when compared to both NT peers as well as individuals with
ID only. Moreover, it is important to take into account how
potential ‘healthy survivor effect’ may have influenced find-
ings from both cross-sectional and longitudinal studies and
may have interacted with practical challenges around recruit-
ment for autistic adults aged 50 years and older, especially
those with ID and other co-occurring mental and physical
health conditions. Segerstrom et al. (2016) noted that differ-
ential mortality associated with life satisfaction and quality of
life became especially evident for adults in their 70s and 80s,
such that those who had poorer life satisfaction and quality
had greater mortality risk and were less likely to be sampled in
research studies. This sampling bias led to an inflated trajec-
tory in the elevation of quality of life ratings in older adult-
hood amongst those who were sampled, beyond that predicted
by developmental changes.

Possible ‘survivor effect’ should be carefully considered
when interpreting findings such as reduced mental health dif-
ficulties in older autistic adults reviewed in the current sys-
tematic review (Rydzewska et al. 2018; Uljarevic et al. 2016),
given that the lifetime prevalence for co-occurring mental
health conditions amongst autistic individuals is greater than
in the general population (Lai et al. 2019). Findings from
cross-sectional studies offer limited insight into how co-
occurring conditions may have impacted autistic individuals’
development across their lifetime prior to entering older
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adulthood. Such questions may be addressed by longitudinal
studies through estimating to what extent potential childhood
and other developmental, medical and environmental factors
may have influenced study retention status and follow-up suc-
cess, and their impact on the validity and reliability of the
study outcomes. Therefore, future studies examining ageing
in autism should carefully consider the impact of ‘healthy
survivor effect’ on their sampling method and consider the
wider generalisability of their findings to autistic adults across
the spectrum.

Furthermore, other future directions have been highlighted
throughout the review, such as the need to have more discrete
groups of older adults above the age of 50 to examine autism
in older adulthood more specifically, and gathering data from
multiple informants as well as objective measures to better
triangulate and understand where discrepancies across studies
may arise. Closer attention should also be paid to the selection
of participants to minimise the healthy survivor effect wher-
ever possible and clearly acknowledge and discuss the impli-
cations of this effect when there may be selection bias present.
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