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Abstract

Background: There is a paucity of research involving older autistic people, as highlighted in a number of sys-
tematic reviews. However, it is less clear whether this is changing, and what the trends might be in research on
autism in later life.

Methods: We conducted a broad review of the literature by examining the number of results from a search in three
databases (PubMed, Embase, PsycINFO) across four age groups: childhood, adolescence, adulthood, and older age. We
also examined the abstracts of all the included articles for the older age group and categorized them under broad themes.
Results: Our database search identified 145 unique articles on autism in older age, with an additional 67 found
by the authors (hence, the total number of articles in this review is 212). Since 2012, we found a 392% increase
in research with older autistic people, versus 196% increase for childhood/early life, 253% for adolescence, and
264% for adult research. We identify 2012 as a point at which, year-on-year, older age autism research started
increasing, with the most commonly researched areas being cognition, the brain, and genetics. However, older
adult research only accounted for 0.4% of published autism studies over the past decade.

Conclusions: This increase reflects a positive change in the research landscape, although research with children
continues to dominate. We also note the difficulty of identifying papers relevant to older age autism research,
and propose that a new keyword could be created to increase the visibility and accessibility of research in this
steadily growing area.
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Community Brief

Why is this topic important?

Autistic children grow into autistic adults, and autistic adults grow old. However, there is very little research
about older autistic people. This is important so we know how to support older autistic people.

What is the purpose of this article?

We wanted to examine how autism research activity has changed over time with respect to four life stages:
infancy, childhood and adolescence, adulthood, and older age. We then more closely looked at older age autism
research to point out important gaps where more research is needed.

)

A previous version of this article was titled ““The Rising Tide of ‘Gerontautism’”’ and proposed a keyword term
“‘gerontautism’’. In response to community feedback after initial publication, the authors updated the title and removed the
keyword suggestion. Revised wording throughout the article is indicated in italic text.

Social, Genetic and Developmental Psychiatry Centre, Institute of Psychiatry, Psychology and Neuroscience, King’s College London,
London, United Kingdom.
*Joint first authors.
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What did the authors do?

We conducted a broad review of the literature on autism and described what life stages are studied in published
research. We looked at how the amount of research on different life stages has changed over time. We further
examined studies focused on older age and summarized the topics covered.

What did you find about this topic?

Our review estimates that only 0.4% of autism-related publications over the past decade are about older autistic
people. We identify 2012 as a turning point since when the number of studies has markedly increased year-on-
year. Encouragingly, the percentage increase in autism research over the past decade is greater for older age
research (392% rise) than childhood/early life (196%), adolescence (253%), or adulthood research (264%).

What do the authors recommend?

We suggest that there are many research areas that need addressing. Specifically, more research is needed on
social isolation and the practicalities of living arrangements for older autistic people, as well as more studies
including older autistic adults with intellectual disability.

How will these findings help autistic adults now or in the future?

We do not think that our findings will immediately benefit the lives of autistic people. However, we do hope to
draw attention to topics where research is needed to improve the lives of autistic older people. We also suggest
that a new keyword could be created that researchers could then include in their articles to help autistic people

and those interested in autism and aging find relevant writings.

Introduction

ALTHOUGH MUCH [RESEARCH] is carried out with respect
to young individuals with ASD, there is an urgent need
to address the needs of the current population of older indi-
viduals with ASD.””! Mukaetova-Ladinska et al.’s study drew
attention to the scarcity of aging research with older autistic
people after examining the literature between 1946 and 2011.
In the intervening years what has changed in this respect? We
decided to mark another decade in autism research by re-
examining this question.

Several reviews have pointed out the dearth of research
with older autistic participants.””> In America, as of 2019,
~35.5% of the population (c.117.0 million people®) were
aged 50 years or older,” and the proportion is similar in the
United Kingdom (37.7%, ¢.25.2 million people’). A U.K.
population survey reported an autism prevalence of around
1% in adults,® suggesting that there could be many millions
of people aged older than 50 years who would meet diag-
nostic criteria, although most are not diagnosed (the ‘‘lost
generation’’?). Clearly, it is a pressing concern to identify the
state of autism research with older samples of autistic adults.

Research attention is slowly encompassing older autistic
people, but as yet, there is no evidence to show how quickly
interest in this area is growing. Thus, the aim of this per-
spective was to track the rates of autism publications, indexed
in three databases. We update the search strategy of Mukaetova-
Ladinska and colleagues (described in figure 1 of that article)
to assess, in 2021, how autism research is distributed across
the age categories of childhood, adolescence, adulthood, and
older age.

"We selected 50 years here because it has been reported that
cognitive aging can be observed at this age in several domains.

Moreover, we identify the rate of publication of autism
research with older autistic participants. Finally, we draw
attention to broad categories of the search records according
to the topic of each study (e.g., cognitive, genetic). While
previous aging reviews have tended to be systematic, we
opted for a broad review of the literature to gain an overview
of the state of autism aging research and trends over time.'®
This enabled us to chart how publication trends have changed
over time and provide a qualitative schema for organizing
older autism research.

Positionality

One of the first authors, D.M., is a late-diagnosed autistic
adult, with a Bachelor’s degree in Health and a Master’s
degree in Psychology. Currently, D.M. is completing a PhD
to examine issues of outcome and quality of life (QOL) for
older autistic people. D.M.’s research interests are the QOL of
autistic people and aging as an autistic person. G.R.S. has
a Bachelor’s degree in Psychology, a Master’s degree in Genes,
Environment and Development in Psychology and Psychiatry
(GEDPP), and a PhD on aging and autism. His research in-
terests focus on the health, well-being, and cognition of middle-
aged and older autistic (and high autistic trait) adults.

S.J.C. has a Bachelor’s degree in Applied Psychology, a
Master’s degree in GEDPP, and is currently undertaking a
PhD. Her PhD and research interests focus on mental health
and QOL in autistic adults with a particular emphasis on how
these outcomes might be different for other neurodivergent
adults (e.g., attention deficit hyperactivity disorder [ADHD])
or those who are neurodivergent in multiple ways (e.g., au-
tistic with ADHD). F.H. has worked in autism research for
more than 30 years, following an undergraduate degree in
Experimental Psychology and a PhD on autism. She is the
primary PhD supervisor for D.M., G.R.S., and S.J.C. All the
authors share a neurodiversity perspective that recognizes
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that the different way in which autistic people process the
world can be disabling in a society designed by and for non-
autistic people.

Methods

Search strategy

First, we designed a search based on Mukaetova-Ladinska
et al.’s search strategy. We opted to search not only PubMed,
as Mukaetova-Ladinska and colleagues did, but also Embase
and PsycINFO to capture as broad a range of research topics
as possible. All searches (childhood and early life, adoles-
cence, adulthood, and older age) for each of the three data-
bases (PubMed, PsycINFO, Embase) were exported to
Endnote,i and results were deduplicated.

Both the first authors created an a priori set of themes to use
to code each study based on common research topics in the
autism and aging literatures. These themes were then refined
and finalized through group discussions with the third and
fourth authors. Each first author then independently coded the
abstracts according to the themes. Once initial coding was
completed, these authors discussed the coded abstracts to
reach 100% agreement.

Our first strategy replicated Mukaetova-Ladinska and
colleagues’ initial search terms, plus some additional terms.
The autism terms were autism*, autism spectrum disorder,
autistic*, autistic disorder, autistic symptoms, Asperger*, and
PDD-NOS. The aging terms varied by age group. We used
terms for: (1) infancy (toddler, infant, infancy) and childhood
(child*, children); (2) adolescence (adolescence, adolescent®,
teen*); (3) adulthood (adult*, young adult*); and (4) older
age (old age*, older age, older adult, elder*, senior, late*
adulthood). See Supplementary Material S1 for a comparison
between the present search terms, and the search terms used
by Mukaetova-Ladinska et al. See Supplementary Material
S2 for an example search strategy using AND/OR terms.
Searches were restricted to the title and abstract only.

This initial search strategy brought numerous false-
positive results in the older age search; for example, in-
cluding the search term ‘‘senior’’ returned abstracts about
“high school seniors™ or “‘senior management.”” As we wanted
to maximize true-positive hits but minimize these false posi-
tives, we refined our search strategy. To do so, we used the
same approach as above, but added the following terms (using
the NOT function); child*, infan*, youth, school, senior
manag*. The NOT function aims to exclude irrelevant hits
(and when combined with the ““*** wildcard, to exclude per-
mutations of irrelevant hits); the aim of this was to exclude
false positives such as “‘older children.”” This is referred to
as our ‘‘stringent search’’ below.

To ensure the completeness of our search, we identified re-
view articles that our search strategy retrieved and checked the
reference list for any relevant articles. In this way, and based on
our own knowledge of the literature, we added in any articles
that were relevant but not returned by the search strategy.

Finally, abstracts from the stringent older adult search
were categorized into an a priori set of research topics. D.M.
and G.R.S. coded the abstracts individually and then agreed

*We did this for each of the age band searches. However, we only
thematically coded the results for the older age group, as this was an
aim of the article.
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on the final categorization. These research topics were de-
rived from common autism research areas and the authors’
knowledge of the literature. Abstracts were deemed relevant
and given a category if they included a clear reference to
autism in older age or included autistic people aged 50 years
and older. An irrelevant category was created to account for
abstracts that included no reference to autism in older age.
Abstracts with multiple themes were coded into their primary
topic area. See Supplementary Material S3 for the abstract
screening flow diagram.

Results

A final total of 212 unique articles were identified by our
stringent older adult search criteria. The database search
yielded a total of 145 unique articles across the 3 search
engines used, with an additional 67 articles being added by
the authors after checking reference lists of relevant review
articles and/or based on their knowledge of the literature (see
Fig. 1 for a full breakdown of the search strategy for each age
group). Table 1 shows the number of results by database and
age group. Figure 2 shows the average database N of results,
by age group, published before and after 2012 for the strin-
gent search strategy. See Supplementary Material S3 for full
database N breakdown.

Is there a trend over time?

We identified a sharp increase in the number of autism-
related publications since 2010. Specifically, for autism older
age articles, we found that the number of publications rose
from an average of 1 article per year in the years before 2012
(i.e., before Mukaetova-Ladinska et al.’s review) to an
average of 14 articles per year over the 9 years since. When
comparing the average number of articles on older adults
identified in our stringent search of the 3 databases (N=187)
articles, a total of 136 were published in, or after, 2012. See
Figure 2 for a visualization of this trend.

When considering the percentage increase in the number
of publications since 2012 (averaged across the three data-
bases in the search), childhood and early life research has
increased by 196%, with a 253% increase for adolescence
research, 264% for adult research, and finally 392% older age
research (identified through the stringent search). Yet, despite
an almost fourfold increase, the older age research (identified
through the stringent search) only accounts for 0.4% of the
new publications since 2012, with childhood and early life
research accounting for 67%, 13% by adolescence research,
and 20% by adulthood research.

Finally, we examined the changes in number of publica-
tions per year, for each age band (childhood adolescence,
adulthood, and stringent older age search). The trend is de-
picted in Figure 3. We can observe a steady increase in ab-
stracts for each age band across time (the increase in older age
is obscured by the scale of the graph—see inset panel of
Fig. 3). Encouragingly, 2010 seems to mark an increase in
older age autism research, with around four times as many
publications in 2020 as in 2010.

What research is being conducted with older
autistic adults?

Table 2 shows the number of articles found that fell into
our different topic categories. Studies that examine general
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Initial Search

Stringent Search

Citation Search

Final Inclusion

Abstract Coding

Childhood & Early Life
PubMed: 31,202

PsychINFO: 34,036
Embase: 37,100

Adolescence

PubMed: 5579

All papers included.

Average: 31,336 per
database

PsychINFO: 5,982
Embase: 6,991

Adulthood
PubMed: 8980

All papers included.
Average: 5,369 per database

PsychINFO: 8,495

All papers included.
Average: 7,910 per database

Embase: 10,494
Older Age (Initial Older Age {Stringent) " ’ 212 unique papers identified. i
67 papers identfied hrough . prior catsgonis 68 (52.196)
PubMed: 378 PubMed: 152 reviewing citations in existing 145 through search, 67 deamed irrelavant
- || autism/aging review articles, |1  through citations/known to | —p 4
PsychINFO: 419 PsychINFO: 121 and other papers known to author. Coding agreement = 100%
the authors.

Embase: 647 Embase: 249 Average: 187 per database. between frstauiors.
FIG. 1. Schematic illustration of the process of data collection for the four age bands used in the search.

health (N=17, 8.0% of all articles in the stringent search),
genetics/molecular aspects (N=16, 7.5%), and cognition (N=
15, 7.1%) were most common. A large number of review
articles were also found (N=16, 7.5%). Several studies ex-
amined autistic traits (N=11, 5.2%), with slightly fewer fo-
cusing on support needs (N=9, 4.2%) or QOL (N=8, 3.8%).
Few studies examined sensory processing (N=5, 2.4%). We
also have a miscellaneous category of studies that could not
readily be assimilated into the a priori themes (N=9, 4.2%),
including an article exploring age-related differences in re-
strictive repetitive behaviors, as well as case study accounts.

Our study identified a number of first-person accounts and
community-member advocacy writings (e.g., Michael, 2016;
see Supplementary Material for citation details), which we
coded into the Letter to the Editor section (N=6, 2.8%). We
also identified a number of qualitative articles; however, rather
than list these as a discrete category (with diverse coverage),
we listed them in the relevant category by topic (e.g., Hickey
etal., 2018 is listed under support services; see Supplementary
Material for citation details). Finally, we did have a large ir-

TABLE 1. NUMBER OF RECORDS IDENTIFIED
IN THE SEARCH, SORTED BY AGE GROUP AND DATABASE

PubMed PsycINFO Embase Average

Childhood and 31,919 35,138 37,561 34,873
early life

Adolescence 5607 6046 7018 6224

Adulthood 9011 8612 10,540 9388

Older age 291 419 647 452
(initial)

Older age 137 124 250 187
(stringent)

Note: A subtotal of 145 unique older age articles were identified
across the 3 stringent searches. An additional 67 articles were iden-
tified through reference searching and articles known to the authors,
making the final total of unique older age articles n=212.

relevant category, which included articles with no clear ref-
erence to autism in older age, such as articles related to
advanced parental age and autism, criminal justice and mental
health, and non-autistic older adult health and cognition
(N=68, 32.1%). Please see Supplementary Material S4 for a
full list of the articles within each category of Table 2.

A note on keywords

Our search demonstrated how hard it is to specifically lo-
cate research articles on autism and aging. As indicated
above, our initial search strategy included a large number of
false positives that were clearly irrelevant. We refined the
search strategy to try and remove some of those false posi-
tives, yet still a large number of irrelevant articles were re-
trieved. We examined the use of keywords in the 145 unique
article abstracts returned by the stringent search that were
categorized as relevant. A total of 60 abstracts did not have
keywords indexed by the search engine. The remaining 85
used a wide range of keywords.

There were nine unique references to autism: ‘‘Autism
Spectrum Disorder(s),”” “Autistic Spectrum Disorder,” and
“ASD” (n=48); “Autism’ (n=25); ‘“Broad Autism Phe-
notype’” or “BAP” (n=12); ““Autism traits’’ (n=3); ‘“‘neu-
rodevelopmental disorder” (n=3); and ‘‘autistic identity”’
(n=1). Eighteen unique age-related terms were used. The
most common were ‘‘aging’’ or ‘‘ageing’’ (n=43); “older
adult(s)”” and “‘old(er) age” (n=19); ““adult(s)”’ and ‘‘adult-
hood” (n=29); and “‘elderly”” (n=10). The remaining eight
terms were keywords used in only one article, for example,
““geriatric psychiatry,”” “‘late diagnosis,”” “‘aged,”” and ‘“‘age
trends.”” The final three terms were not older-age specific, for
example, ‘“‘adolescence’” and ‘“‘early life.”

Discussion

The present study sought to identify the trends in research
with older autistic participants. First, we found that almost
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TABLE 2. A Prior1 RESEARCH THEMES,
WITH THE NUMBER OF OLDER AGE AUTISM
ARTICLES CODED INTO EACH THEME

% of % Exclude

Theme Frequency  total irrelevant
General Health? 17 8.0 11.8
Genetics/Molecular 16 7.5 11.1
Reviews® 16 7.5 11.1
Cognition 15 7.1 10.4
Autism characteristics/ 11 52 7.6
Traits
Mental Health 10 4.7 6.9
The Brain 10 4.7 6.9
Diagnosis/Prevalence 9 4.2 6.3
Miscellaneous 9 4.2 6.3
Support Needs 9 4.2 6.3
Quality of Life 8 3.8 5.6
Letter to the Editor 6 2.8 4.2
Sensory Processing 5 24 35
Physical Health 1.4 2.1
Irrelevant 68 32.1 —

Note: Total unique articles n=212 (of which 145 identified by
stringent search and 67 added by searching reference lists and other
articles known to the authors). Total unique articles excluding
Irrelevant n=144. “The Brain” covers imaging and anatomical
studies. ‘‘Genetics/Molecular’” covers genetics, animal models, and
fundamental science studies. ‘‘Autism Characteristics/Traits’’ cov-
ers trait-based studies, for example, outcomes/experiences in the
broad autism phenotype.

“Articles that include both mental and physical health.

'We included all reviews here, which may overlap with other
categories (i.e., a review of sensory processing would go here,
rather than in the sensory processing category).

four times as many articles were published in the nine years
since 2012, compared with all the years preceding 2012.
Second, and consistent with this, the rate of publications
on older autistic people has sharply increased since 2012.
Despite this encouraging increase, autistic children are still
the focus of the majority of research articles, with older age
research accounting for less than 1% of all publications over
the past decade.

Our categorization of the autism aging abstracts returned by
our review suggests that the focus of research thus far has been
on factors about the autistic person, and less about their context
or wider needs. For example, the majority of studies focused
on socio-cognitive factors,'' physical'”> or mental health'*'*
conditions, brain imaging,"> and genetics.'® QOL has been
identified as an important outcome for autistic people'’; and
we identified a number of studies that focused on QOL in older
adults.'®!° For reasons of space, we are unable to explore more
thoroughly the content of the included studies, and we direct
interested readers to a recent review, which comprehensively
examined the characteristics of samples used in older autism
research and explored the areas of research covered (which are
consistent with what we present here; Tse et al., 2021).20

A final interesting finding was the scant number of articles
taking a dimensional or trait-wise approach with samples of
older people.?'** Given the accumulating evidence that au-
tistic traits are continuously distributed in the population’®~>
and share genetic influences with diagnosed autism,> ex-
tending dimensional research approaches into older age
could offer promising insights. Those who endorse higher
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autistic traits show similar difficulties to diagnosed autis-
tic adults in understanding social situations® and mental
health.** Indeed, in the general population, elevated autistic
traits at age 45 are associated with poorer health and faster
aging (even controlling for sex, childhood IQ, and childhood
socio-economic status [SES]).35

Given the difficulties of diagnosing autism in the elderly>®
and likely underdiagnosis in older adults, research with high-
trait individuals may help with testing supports or interven-
tions for older, diagnosed autistic people. Of course, any such
interventions would need to be co-designed through partici-
patory autism research methods.*’

Research agenda

From our survey of the literature, there was little consid-
eration, if any, of the practicalities that older autistic people
face. For example, what should accommodation (e.g., resi-
dential care) look like for older autistic people?*® Given the
often-precarious living arrangements of autistic people,® this
is a pressing concern. Moreover, studies with younger sam-
ples have identified difficulties in forming social networks*’;
this is also a vital question for older autistic people, given the
risk of isolation in old age generally. Finally, very few (N=8)
of the identified articles focused on older autistic people with
co-occurring intellectual disability.*' ¢

While some topics salient to the autism community (phys-
ical and mental health) are well represented, based on our
search results, the following areas are in need of more study:

e Autism and intellectual disability

QOL

Support needs and support preferences

Sensory processing

Studies that utilize longitudinal methods to examine
age-related change

Therefore, it is imperative that autism researchers en-
gage with older autistic people (i.e., consultation and co-
production) to identity topics for research that could improve
their lives.

Recommendations to the field

Clearly, there are many pressing and open research ques-
tions remaining for this underresearched group. We suggest
that, in addition to ongoing research in the areas we identi-
fied, autism researchers consult with older autistic people to
identify the research areas important to them.

Our search highlighted the relative difficulty of identifying
articles on autism and old age, from keywords, titles, and
abstracts. Search terms such as ““older’” and ‘‘senior’’ bring
up a large number of false positives (e.g., “‘older children,”
“‘senior manager’’); trying to remove these was difficult and
time-consuming. Even with our stringent search strategy,
there were still abstracts that did not focus on autism or aging.
This is potentially problematic for researchers interested
wanting to gather research literature on autism in old age.

The use of a bespoke keyword for autism research articles
addressing older adult issues could help identify this litera-
ture more clearly. Drawing on findings in market research,
utilizing unique keywords with low online search indexing
can increase the ease of identifying relevant materials and
reduces the number of false search results.*” We therefore
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propose that the autistic community, stakeholders, and re-
searchers could be consulted on the creation of a new in-
dexing keyword that could be used in future research
publications. The creation of this keyword could be a very
useful way to clearly mark articles that focus specifically on
samples of older (age 50+ years) autistic people.

We are not suggesting that the creation and use of this
keyword would replace other strategies to identify relevant
literature, as this would be inappropriate. Rather, we suggest
that authors who use this keyword would necessarily have
their work identified by a search strategy that uses this key-
word. At present, it is not inconceivable that relevant material
slips through the net when combining broader keywords that
have high online search indexing (e.g., aging/older age, au-
tism/ASD) in more complex search terms. Indeed, this can be
seen from the diversity of search terms used in the abstracts
we reviewed. Thus, the implementation of a unique keyword
would be a useful aid to identifying older age autism research
for members of the autistic community, relevant stakeholders,
and researchers.

Strengths and limitations

Ours is the first study, as far as we are aware, to examine
how the publication rate of autism research with older autistic
people has changed over time. We developed our second
search iteratively and applied a more stringent search strat-
egy, to maximize the number of relevant articles and mini-
mize the number of false positives. Moreover, the a priori set
of research themes was reasonably robust—all the themes
captured at least one study and enabled us to provide an
overview of the current topics of research attention.

There are several caveats to our approach. First, we set out to
ascertain the trends in aging research according to our criteria,
and we did not intend to conduct a systematic review. Thus, we
only examined the abstracts for information about each study
with older autistic adults. As not every study reported the
participant age, it is uncertain how relevant every abstract was
to autism in old age. Second, a large number of studies could
not be accommodated within our coding framework.

Many of these addressed very ‘“‘niche’ research questions,
and we wanted to avoid a long list of categories with single
articles. Future studies taking the present approach could at-
tempt to refine the coding framework used here. Our search
strategy did not explicitly include terms related to intellectual
and/or learning disability (ID/LD). Thus, our count may un-
derestimate the research literature on older autistic people with
co-occurring ID or LD (see Tse et al.’s 2021%° report on the
characteristics of samples of older autistic people, which in-
cludes 16 studies with participants with ID; and Maguire et al.,
2021* for a systematic review of autism and ID studies).

Additionally, despite a comprehensive search strategy, a
large number of articles were manually added to the final
older age total by the authors as they were not captured by the
three databases. Finally, our methodology was based on the
review conducted by Mukaetova-Ladinska et al. and was
intended to be a broad overview of the literature, rather than
systematic. We sought to identify if any changes could be
detected since that often-cited article, using a similar search
strategy. While not deeply exploring every article (as a sys-
tematic review would), we sought to identify trends by ex-
amining abstracts only.

MASON ET AL.

Our results are consistent with other reviews, namely that
there is a marked underrepresentation of older autistic people
in autism research publications; however, we provide the
novel finding that there is a small but consistently increas-
ing trend for research with this group. Related to this, we did
not examine whether the focus of the study was on aging, or
whether it simply included older autistic people among the
participants. Thus, although we have examined the trends in
articles based on our searches for autism and older age, we
have not specifically tracked trends in research which has as
its primary focus the aging autistic population.

Conclusions

We found that there is still a dearth of autism research
focused on older autistic people. What does exist focuses
mainly on cross-sectional intraindividual factors (such as
cognition, brain structure/function, and genetics). We make
the case that autism researchers exploring older age ought to
focus on areas such as QOL and support needs (among oth-
ers) and that active engagement with stakeholders (i.e., older
autistic people) is essential. Additionally, studies that utilize
longitudinal designs to examine age-related change are vital.

Given the difficulty in identifying research on autism in
later life, we propose that a new unique keyword could be
created and then included in their articles when reporting on
research with older autistic people. This would help demar-
cate and raise the profile of the small but steadily growing
literature on autism in old age.
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