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ABSTRACT

Purpose There is a significant knowledge gap regarding
the lives of adults on the autism spectrum. Some literature
suggests significant health and mental health inequalities
for autistic adults, yet there is a lack of comprehensive
longitudinal studies exploring risk factors. Further, most
research does not include the perspective of autistic adults
in its conduct or design. Here, we describe the baseline
characteristics and inclusive research approach of a
nationwide longitudinal study.

Participants The Autism Cooperative Research Centre for
Living with Autism’s Australian Longitudinal Study of Adults
with Autism (ALSAA) is a questionnaire-based longitudinal
study of autistic adults (25+ yearsold) with follow-up at 2-
year intervals. Autistic advisors were involved in each stage
of research apart from data analysis. Three questionnaires
were developed: self-report, informant report (ie, proxy
report) and carers (ie, carer experiences and characteristics).
Findings to date An inclusive research protocol was
developed and agreed with autistic advisors. Baseline
data were collected from 295 autistic adults (M=41.8
years, SD=12.0) including 42 informant responses, 146
comparison participants and 102 carers. The majority

of autistic participants (90%) had been diagnosed in
adulthood (M=35.3 years, SD=15.1). When compared
with controls, autistic adults scored higher on self-report
measures of current depression and anxiety. Participant
comments informed ongoing data gathering. Participants
commented on questionnaire length, difficulty with literal
interpretation of forced response items and expressed
gratitude for research in this area.

Future plans A large comprehensive dataset relating

to autistic adults and their carers has been gathered,
creating a good platform for longitudinal follow-up repeat
surveys and collaborative research. Several outputs are
in development, with focus on health service barriers

and usage, caregivers, impact of diagnosis in adulthood,
further scale validations, longitudinal analyses of
loneliness, suicidal ideation, mental illness risk factors and
other areas. Baseline data confirm poorer mental health
of autistic adults. The ALSAA demonstrates a working
approach to inclusive research.

INTRODUCTION
Although autism is a lifelong condition,
most autism-related research efforts and

2,8,9

Strengths and limitations of this study

» Autism-related research efforts and funding has
typically focused on the period from infancy to mid
childhood, this research focuses on autistic adults
and their carers.

» The Australian Longitudinal Study of Adults with
Autism (ALSAA) uses an inclusive research approach
to gather a comprehensive range of measures ad-
dressing identified research priorities.

» A large proportion of the ALSAA sample at time 1
were female, including 50% (n=149) of autistic and
80% (n=117) of non-autistic participants.

» Participants self-report their autism diagnosis, and
a subsample (n=32) is not yet formally diagnosed.

» The ALSAA is a unique resource for exploring mul-
tiple research questions regarding the lives of
Australian autistic adults.

funding has focused on the period from
infancy to mid childhood." The best avail-
able evidence suggests an adult population
prevalence of at least 1.1%.7 It is likely that
autism is under-recognised or underdiag-
nosed in adults,3 4 particularly in women
without intellectual disability.” ° Although
an emerging body of research explores
outcomes and support needs of autistic indi-
viduals beyond childhood and adolescence,
studies including autistic adults remain
frequently focused on younger adults.®®
This is reflected in recent commentary from
an autistic researcher, ‘We know virtually
nothing about what happens to us, autistic
people, physically, cognitively, emotionally
and socially as we pass through middle and
older age’ (Michael, p515).°

The growing body of evidence suggests
higher rates of physical and mental health
conditions, increased mortality and higher
rates of intellectual disability than in the
general population.'” Autistic adults have
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higher prevalence of chronic medical conditions,
including conditions such as stroke, vision and hearing
impairments, and Parkinson’s disease.'"* These
outcomes are experienced by many autistic adults regard-
less of intellectual functioning.” It has been reported that
between 25% and 84% of autistic adults have a diagnosed
mental health condition, with depression and anxiety the
most commonly reported conditions.”™ Autistic adults
have higher rates of suicide,'®*” increased mortality and
reduced life expectancy.”’ Despite widespread acknowl-
edgement of the comorbidity between autism and intel-
lectual disability, prevalence estimates of intellectual
disability in autism and vice versa have been inconsis-
tent.” Earlier studies report that between 40% and 70%
of those with autism also have an intellectual disability® >’
though a more recent study reports fewer adults on the
autism spectrum as having intellectual disability’ and
intelligence tests may underestimate performance of
autistic individuals.*

Studies investigating outcomes related to daily activi-
ties and participation are also scarce.?” Available studies
reportlow employment rates,” low community inclusion
and limited social relationships for autistic adults.**™*
A few studies have suggested that factors such as low
childhood IQ), autism severity, psychopathology, social
and language development, and access to services and
intervention programme may be determinants of such
outcomes?’ 34; however, much remains to be understood
about the sources of variability in these outcomes.

In general, much of the research remains limited by
cross-sectional designs, mixed groups with and without
intellectual disability, and a focus on adults aged under
40.7 %% Longitudinal studies are crucial for exploring
changing requirements over time and to inform services
how best to respond to the needs of autistic adults.”*’
While most studies have focused on one aspect of life
or outcomes, such as physical or mental health comor-
bidities'* '°* or quality of life,””** very few comprehen-
sive evaluations of health, well-being and participation
have been conducted.” Further, research funding does
not match priorities identified by autistic adults, which
include research on public services, improving life skills
and the future for autistic adults.*

The majority of existing autism research is also limited
by a lack of inclusive research practices. There is a small
but growing body of research on inclusive practices
and coproduction in disability research with increasing
examples in the autism field.*™* In principle, inclu-
sive research must ‘address issues that really matter’ to
people with disability, ‘must access and represent their
views and experiences’ and people ‘need to be treated
with respect by the research community’ (Walmsley
and Johnson, p16).** Inclusive research encompasses
a variety of approaches, from including the individ-
uals with the disability as advisors or consultants, to
working alongside academic researchers, or initiating
or conducting the project as researchers themselves.*’
Due to a history of mistrust between researchers and

autism self-advocacy groups, inclusive methods are
especially important in research involving adults on
the spectrum.* Inclusive approaches ensure scientific
findings are meaningful to the autism community and
sensitive to the lived experiences of individuals on the
spectrum.47 1

The Cooperative Research Centre for Living with
Autism (Autism CRC) Australian Longitudinal Study of
Adults with Autism (ALSAA) is Australia’s first national
longitudinal study involving autistic adults aged 25
years and older. The ALSAA will contribute needed
longitudinal data across a range of health, functioning
and participation domains. Data gathered aligns with
the research gaps identified above, and the priorities
identified by autistic adults.* In comparison to current
international longitudinal studies of autistic adults’*™*
the ALSAA gathers a wider range of data points using
standardised measures and importantly included
autistic adults in study design from the early stages of
the project. Further, the ALSAA gathers data from a
community comparison group, which is often lacking
in prior work. The ALSAA will contribute to the vali-
dation of several standardised measures for this popu-
lation. Importantly, the ALSAA gathers data specific to
the unique context and service systems within Australia,
pertinent given the recent introduction of the National
Disability Insurance Scheme and the considerable
differences in approaches to healthcare and disability
across countries. The ALSAA primarily aims to identify
and comprehensively describe the profiles of Austra-
lian autistic adults and to compare them to a control
group. Longitudinal data will further allow the deter-
mination of predictors versus correlates across a range
of outcomes. The aims of this paper are to describe the
methodological processes and the inclusive protocol
adopted in the ALSAA, as well as to present participant
characteristics and feedback from the baseline data
collection. Exploratory baseline comparisons aim to
identify covariates or confounders for consideration in
future studies.

COHORT DESCRIPTIONS

Design

The ALSAA is a questionnaire-based, prospective, longi-
tudinal cohort study with a planned 2-year follow-up and
further follow-ups as resources allow. Initial design and
development of the ALSAA occurred in collaboration
with researchers and clinical health professionals across
Australia, including close collaboration with the Autism
CRC longitudinal Study of Australian School Leavers with
Autism (SASLA).% Brief consultation also occurred with
international experts and researchers conducting similar
longitudinal studies. Additionally, preliminary work on
factors influencing the research participation of autistic
adults” influenced the ALSAA design, including ensuring
opportunities for participants to clarify questions, receive
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regular study newsletters and space for participants to
provide explanations regarding their responses.

Patient and public involvement

How was the development of the research question and outcome
measures informed by patients’ priorities, experience and
preferences?

The ALSAA was developed in conjunction with SASLA,
the SASLA team conducted a stakeholders’ research
forum in late 2014 and obtained written feedback
from participants (autistic people, families and service
providers) that helped inform both studies. The SASLA
team also consulted with individuals on the spectrum,
parents and autism support groups. The ALSAA was
developed with input from a research advisory network,
initially consisting of six autistic adults and two family
members/carers of autistic adults who helped determine
areas of investigation, and develop the surveys to ensure
the questions were relevant, accessible and valid.

How did you involve patients in the design of this study?

The ALSAA Inclusive Research Protocol was developed
from interactions between the researchers and advisors,
and based on the principles of inclusive research,” the
Autism CRC report Inclusive Research Practice Guides
and Checklists for Autism Research™ (eg, checklist 3:
Practices that Support Inclusion of Individuals on the
Autism Spectrum in Advisory and Reference Groups),
and procedures similar to those employed by Nicolaidis
et aP’ (eg, choosing topic areas, adapting data collec-
tion instruments, interpreting results) (see table 1). In
contrast to Nicolaidis et al,”” ALSAA employs an advisory
approach as opposed to participatory approaches where
final decision-making rests with the committee, and
there has not been any group or in-person consultation
sessions, which is a preference of some autistic advisors.
Guidelines such as those developed by AASPIRE™ were
not available at the time of the study design.

Were patients involved in the recruitment to and conduct of the
study?

Since the commencement of the ALSAA, this inclusive
research protocol has been reviewed by seven of the
autistic advisors and one carer advisor and has guided
the interactions between researchers and advisors in the
development of baseline outputs and the 2-year follow-up
design. Specifically, in the design stage of the ALSAA,
members of the advisory network were asked to identify
ambiguous or inappropriate language, formatting issues
and measures which they thoughtmay be interpreted inap-
propriately or differently due to poor clarity or wording.
An expanded group of eleven advisors had greater input
in designing the 2-year follow-up, including the selection
of focus topic areas. A list of topic areas was suggested to
the advisors based on a review of time 1 participant feed-
back. Advisors reviewed the list and added more topics
or specific research questions of interest. A few advisors
expressed difficulty or did not complete a task of ranking

the topics, hence the researchers were required to make
the final shortlisting of new topics areas to be included in
data gathering. In comparison to several other studies,”
autistic adults are involved in the majority of stages of the
study apart from collecting data, they have been involved
in review of some media related lay summaries but have
not typically been involved in development of newsletter
content. As per the protocol advisors are given fore-
warning, then 1 month to respond to most requests from
the research team, with more response time as needed.
Advisors have provided feedback on ongoing research
outputs critiquing interpretations of findings suggested
by the researchers. In time 2 data gathering and analyses,
compensation has been made available for advisors’ time,
on request to the Autism CRC, which has become increas-
ingly supportive of co-production approaches. Advisors
are now offered an hourly rate for each time they are
consulted, with most consultations limited to 2hours,
though several advisors still prefer to volunteer and do
not request compensation on most occasions. Advisors
to date have not been involved in data analysis, though
several coproduced peer-research projects are currently
underway. Advisors have also assisted in promoting
recruitment materials particularly through social media.

How will the results be disseminated to study participants?

The ALSAA sends quarterly digital newsletters to all partici-
pants. Newsletters include lay summaries of any publications,
conference presentations or other outputs developed using
the ALSAA data. They also typically contain general interest
highlight(s) relating to the autism or autistic community,
recruitment calls for other autism research, as well as a
team member profile of an ALSAA researcher or autistic
advisor. Advisors frequently assist in furthering the promo-
tion of the study and outputs via social media. Our recent
study on loneliness,” included in the latest study newsletter,
was a topic originally identified by advisors in time 1 data
gathering, and demonstrates the inclusive approach used
in the ALSAA. Advisors have been approached to assist with
autism-related media enquiries and will continue to do so
when opportunities arise.

Participants
There are three participant groups in the ALSAA: autistic
adults, non-autistic general community comparison
controls and carers of autistic adults. Inclusion criteria
required the control and autistic participants to be aged
25 years or older, live in Australia and have sufficient
English literacy skills to complete the survey, determined
during a screening phone call or online expression of
interest (EOI). If an autistic individual was unable or
preferred not to self-report, they were given the option to
ask an informant to complete an informant version of the
survey on their behalf. People with intellectual disability
could complete the self-report survey with support or
participate via an informant respondent.

Informant respondents and carers needed to be 18 years
or older, have sufficient English literacy skills, live in Australia
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Table 1 The ALSAA inclusive research protocol

Step

Description of step and considerations

Step 1: recruitment of
advisors/peer-researchers

Step 2: building rapport

Step 3: clarify what will be
expected from the advisor

Step 4: ethics, confidentiality
and acknowledgement

Step 5: identify preferred
communication style

Step 6: the sensory
environment

Step 7: involvement in
methodological design/
results/findings

Step 8: feedback

Step 9: final checks

Step 10: acknowledgement

Ensure recruitment is inclusive of all potential autistic individuals including adults with intellectual disability*,
consider using multiple channels of recruitment (eg, Autism associations, self-advocacy networks, carer
networks, adult networks, local radio, social media and word of mouth). In Australia, seek support from the
Autism CRC Research Academy.t

If an established relationship does not already exist between the autistic individual and researcher, the researcher
should offer to meet the individual (either face to face, over video conference or phone call). Be mindful that
some autistic individuals may prefer to communicate via text or email and not to meet in person and should not
be required to.

Outline tasks autistic advisors or peer researchers will be asked to complete. Specify the frequency and timing
of when they are likely to be contacted. For specific tasks clearly provide step-by-step instructions, flexible lead-
time, timeframes for feedback, area of investigation and broad aim of the study. Make information available in
Easy English or plain language as appropriate. Specify the type and nature of advice sought. Clearly describe
how and where their input will be used and why their input is being sought.

Describe ethics of the project and expected confidentiality. As required, specify on individual documents that
the document is confidential and not to be distributed without discussion with the researcher. Can the autistic
individual opt out if they would like? Outline what will happen if they choose to withdraw, for example, this

will not affect their relationship with the research team, university or any other associated organisations. It is a
voluntary process.

Negotiate and make explicit how the autistic advisor or peer-researcher will be acknowledged. Consider how the
autistic individual may be recognised in a manuscript or research output. This may include as a coauthor, in the
acknowledgements section and/or in discussing methodology and findings.

Ask the autistic individual their preferred communication style for providing feedback (eg, face to face, phone
call, email, video or a variety of techniques). Also, in what medium they would like to receive the results/findings,
for example, academic writing style, easy English writing style, mostly graphs/pictures, mostly dot points,
described in person, video, PowerPoint presentation. Although not all mediums may be practical, it is important
to identify the autistic advisor’s preferred style and then work together to identify a medium of communication
which will be understood and accessible by both the autistic advisor and the researcher.

The researcher must provide an ‘autism-friendly’ environment on any occasion where the autistic advisor and the
researcher may be meeting in person, see p. 12-15 in the Autism CRC Inclusive Research Practice Guides and
Checklists for Autism Research® regarding creating autism-friendly environments.

Autistic advisors input is sought in regard to areas of investigation, questionnaire design and interpretation

of results. The researcher will need to consider that ranking of priority areas may be a difficult task for some
advisors and employ other consensus decision-making strategies. The researcher will need to present
questionnaire design questions or quantitative or qualitative results in an understandable format, developing
design issue summaries or results summaries in the medium preferred by the autistic advisor or peer-researcher.
This means the researcher may need to make a number of decisions around data analysis and interpretation.
Where possible, outline each of these decisions so the process is transparent and the autistic advisor can
reflect on the decisions made by the researcher and whether these were appropriate in their view. Provide

clear guidance on what advice is being sought, provide lead time, and the time frame and process to follow for
providing advice. How long should the advice be? In what format? Who will be reading it, who do they send the
advice to? What are the researchers specifically looking for, what should the advice focus on?

Once the researcher receives the advice from the autistic advisor, the researcher should provide a time frame in
which the autistic advisor will receive an update on what aspects of the advice was incorporated and the effect it
had/did not have on the methodology, findings and/or interpretation.

Once the manuscript or research output has been further developed, the autistic advisor should receive a copy
of the manuscript prior to submission. If the autistic advisor has limited experience with academic writing, the
researcher should offer to describe/provide a lay summary of the overall article for the advisor.

Autistic advisor or peer-researcher to be acknowledged in the agreed on manner (eg, coauthor, thanked in the
acknowledgement section, acknowledged during a presentation, etc).

*Although inclusive consultation occurred at time 1, the ALSAA RAN does not currently have an active member on the autism spectrum with an
intellectual disability. Renewed efforts to recruit an advisor will be instigated when autism and intellectual disability focused outputs are commenced.
We consult as needed with an advisor with intellectual disability not on the autism spectrum currently.

1The Autism CRC Research Academy (https://www.autismcrc.com.au/research-academy) provides training for peer researchers.

ALSAA, Australian Longitudinal Study of Adults with Autism; CRC, Cooperative Research Centre for Living with Autism.

and be able to report on the life of the autistic person. The
content of the informant survey is slightly different to the
self-report survey (see table 2) due to some measures, such
as the Patient Health Questionnaire-9 (PHQ—9),61 having
no informant version available. Carers, including family
members and support people for the ALSAA, were defined

as people who provided unpaid care and support to either
afamily member (including spouse) or friend who is on the
autism spectrum. This is based on the widely accepted defi-
nition proposed by Carers Australia (http://www.carersaus-
tralia.com.au/about-carers/).
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Measure/domain Self-report Informant report  Carer

Basic demographics v/ Ve v
(age, sex, ethnicity, English speaking status)

Autism characteristics

Repetitive Behaviours Questionnaire-2 adult version®® v/

N

The Intolerance of Uncertainty Scale-12% v v/

Medical history v v v

Smoking, alcohol and illicit drug use*® v v

Medical outcomes study Short Form Health Survey-12% v v/

N

Pittsburgh Sleep Quality Index'® v

Mental and emotional health

The PHQ-9% /

N

The New General Self-efficacy Scale'® v

Developmental Behaviour Checklist-Adolescent/Adult version Revised'®®

N

Memory Complaint Questionnaire'® v

UCLA Loneliness Scale-8'% v

The Social Support Questionnaire'"® v v/

World Health Organisation Quality of Life (WHOQOL) -BREF'"! v/ v/

WHO Disability Assessment Schedule''® v

N
AN

Special abilities and interestst V4

Leisure Satisfaction Scale''®

Service usage

Continued

(3]
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Table 2 Continued

Measure/domain Self-report Informant report Carer
Client Service Receipt Inventory''® v v
Health service seeking behaviour v Ve
Early intervention service history v 4
Justice system contact v v
Preventative health screening v v

Caring
Positive Affect Index'"” v
Caregiver Activity Survey-Intellectual Disability''® v
Zarit Burden Interview''® v

*Based on questions from the National Health Survey of Mental Health and Well-being (Slade, Johnston, Oakley Browne, Andrews and

Whiteford, 2009).

TA 28-item parent-carer report adaptation using items from the AQ-Adolescent (Baron-Cohen, Hoekstra, Knickmeyer and Wheelwright, 2006)

was used for the Informant-Report Survey.

fBased on questions from the Interactive Autism Network (https://iancommunity.org/).

ALSAA, Australian Longitudinal Study of Adults with Autism.

Survey

Three versions of the survey were developed: (1) self-
report, for autistic adults and non-autistic controls, (2)
informant, for carers/support people to complete about
the autistic person who is unable to, or does not want to
self-complete and (3) carer survey for carers/support
people/family members to complete about their own
health and well-being. Surveys could be completed via
a paper copy or online. The paper copy was also avail-
able in large print. The surveys involved a comprehensive
range of measures (see table 2). In selecting measures,
preference was given to measures that had been previ-
ously used or had established validity with people on the
spectrum and to those deemed suitable by the autistic
advisors. Most measures have not been specifically vali-
dated for autistic adults, with notable recent exceptions
of the WHOQOL BREF,”' Short Form Health Survey-12°*
and the Repetitive Behaviours Questionnaire-2 Adult
Version,” while the PHQ-9°* was more recently validated
using a combined ALSAA and SASLA data set.

Each survey also contained closing feedback items,
asking if any questions were confusing, difficult or upset-
ting, and any additional topics that should be included. It
also asked how long the survey took to complete (open-
ended response), and an overall satisfaction with the
survey rated on a 5-point Likert scale. A final item asked
for any further feedback.

Procedure

Piloting

Four autistic adults piloted the self-report questionnaire
and two caregivers piloted the carer and the informant
questionnaires. Volunteers received two copies, one
copy to complete, with data recorded where possible in
the ALSAA dataset, and the other for their feedback.
Considerable changes to each version of the survey were

undertaken in response to feedback from the autistic advi-
sors and volunteers, including removing the Communica-
tion Checklist-Adult,” formatting changes and changes
to item wordings where the item did not belong to an
existing standardised tool.

Recruitment and follow-up

A recruitment target of 160 autistic adults was set to allow
for regression analyses using multiple predictor variables.
Power analyses, undertaken using power calculation soft-
ware, suggested this would be a sufficient sample size with
power (1 -B) setat 0.80 and 0:=0.05 to detect a Cohen’s f
effect size estimate of atleast 0.1 using multiple regression
models with seven predictors. Participants were recruited
via advertisements through autism-specific organisa-
tions, disability organisations, autism self-advocacy
groups, employment services, universities, Technical
and Further Education institutes, psychology and allied
health private practices, carer organisations and online
autism communities. In attempts to gather a sample more
closely matched to Australian population estimates,”
additional recruitment activities targeted adults on the
spectrum with intellectual disability and males without
autism. General community members, autistic adults
and carers of autistic adults who were willing to partici-
pate in the ALSAA contacted the research team based at
The University of New South Wales (UNSW Sydney) via
telephone, email or through completing a short online
EOI. After eligibility screening, their details were added
to the participant database and they were mailed a paper
copy or emailed a link to their survey depending on their
preference.

Due to a high number of responses and advice from
autistic advisors, participants who self-identified as being
autistic, but did not have a formal diagnosis, representing
the hidden population and ‘lost generation’ of autistic
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adults, were also recruited. Formally diagnosed partici-
pants were asked to provide details of their diagnosis, year
of diagnosis, and the discipline and name of the practi-
tioner(s) who diagnosed them. Autism Quotient-Short
(AQ-short) cut-off scores (>65, sensitivity 0.97, specificity
0.82)% also support diagnostic status. Given critiques of
applicability and validity of the AQ-short,” ® we plan to
include the Ritvo Autism and Asperger Diagnostic Scale-
14% in future data gathering. At the planned 2-year
average time 2 follow-up copies of participants’ diagnostic
reports will be requested, with a project undertaken to
review and categorise the reports. From November 2017
to 2019, participants are being recontacted using contact
details provided and considering their communication
preferences that were recorded.

Ethical considerations

Participants were supplied with the appropriate partici-
pant information statement and consent form (PISCF).
For the online survey, participants were asked to confirm
their consent at commencement, marking checkboxes
prior to proceeding. Consent was inferred from partici-
pants who completed and returned paper copies of the
survey, as outlined in their PISCF. In the case where the
autistic adult had an intellectual disability a checklist for
capacity to provide consent was used. This checklist was
completed by the carer/next of kin; it was adapted from
a checklist developed for use in the Study of Ageing in
Intellectual Disability.”” The checklist asks several ques-
tion relating to the person’s ability to understand the
study, benefits and risks, withdrawal and complaints, to
determine if a person responsible consent should be
obtained additionally or separately.

Data storage

Online questionnaire data were entered directly by
participants into Qualtrics Online Survey Software
(https://www.qualtrics.com/), whereas returned paper
copy surveys were entered into Qualtrics by a researcher
or research assistant. Data from Qualtrics, reidentifiable
by participation code, were stored on password-protected
UNSW Sydney servers. Recently, ethics approval for
establishment of a databank for the ALSAA data, to
allow collaboration with external researchers, has been
obtained.

Statistical analysis

STATA Statistical Analysis Software V.14™ and IBM SPSS
Statistics V.22"* were used for cleaning, coding and statis-
tical analyses. For the current manuscript, STATA was
used to obtain descriptive statistics regarding recruit-
ment, participant feedback and participant characteris-
tics, with the level of significance <0.05. No correction
was applied for multiple statistical tests in this manu-
script, as the purpose was to explore baseline differ-
ences in the cohorts, and determine potential variables
that may be useful covariates or possible confounders
in later hypothesis testing.73 For describing this cohort
profile, listwise deletion was used for specific analyses
when data were missing completely at random, after
checking for difference in demographics and AQ score
for dropped participants where appropriate. Subsa-
mple sizes are noted throughout. Data were checked
for kurtosis and skew. Non-parametric Spearman rank
correlation was used to determine the correlation
between time taken to complete the self-report survey
and level of satisfaction.

Recruitment statistics

Recruitment commenced in July 2015. At the close of
time 1 data gathering in November 2017, 345 autistic
adults, 221 non-autistic adults, 185 carers and 78 infor-
mants had registered their interest in the study. Of
these, 237 autistic adults, 130 non-autistic adults, 100
carers and 42 informant reporters completed the entire
survey. Overall, a total of 295 autistic adults participated
including all survey formats and partial survey comple-
tions. A small proportion of participants were deemed
ineligible during screening (see table 3), generally due
to being under 25 years, not caring for an adult aged
25+yearsold, or being located outside of Australia.
Participants were recorded as partial completions if at
close of time 1 their surveys contained the initial demo-
graphic items completed and some additional useable
data. From available data, there was no significant differ-
ence in binary gender, X*(4, n=337)=1.07, p=0.898 or
approximate age (F(4, 4)=2.04, p=0.09) based on survey
commencement, eligibility or completion status for the
self-reporting autistic adults (see table 1). These non-
significant results were also found for the non-autistic
adults across gender, X2(4, n=215)=6.98, p=0.137 and
age (F(4, 4)=0.96, p=0.43).

Table 3 Recruitment statistics at close of time 1 data gathering

Ineligible Withdrawn Partial Completed

Sample Registered Non-respondent (%) (%) completion (%) (%)
Self-report autistic adults 345 75 (22) 6 (2) 11 (3) 16 (5) 237 (69)
Self-report non-autistic adults 221 48 (22) 7 Q) 20 (9) 16 (7) 130 (59)

Carer 185 48 (26) 22 (12) 13 (7) 2(1) 100 (54)
Informant-report for autistic 78 22 (28) 5 (6) 9(11) 0 (0) 42 (54)

adult

Arnold S, et al. BMJ Open 2019;9:e030798. doi:10.1136/bmjopen-2019-030798 7


https://www.qualtrics.com/

Open access

m Autistic adults self-report  ® Control self-report

Satisfied Neither
satisfied not
dissatisfied

Carers m Informant report

300

N
%]
o

N
(=}
o

Number of responses
= =
o w
(=] o

%)
o

o

Very satisfied Dissatisfied Very dissatisfied

Figure 1 Satisfaction responses on completion combined
by survey type (n=482).

Time taken to complete, and satisfaction with, the survey
Participants reported varying times taken to complete the
entire survey. Self-reporting autistic participants reported
between 20min and 12hours to complete with an
average time of 156 min (n=164, SD=111), though several
responses (n=b3) were not easily convertible to numeric
values for analysis, for example ‘few days’, ‘no idea’ or no
response to the item (n=36). Non-autistic, self-reporting
participants reported a range of 20 min to 5 hours with an
average time of 106 min (n=98, SD=74). This was signifi-
cantly less than self-reporting autistic adults despite their
completing almost all the same measures and domains,
t(260)=-3.94, p<0.001, d=-0.50. Carers took 75min on
average (n=81, SD=62) and informant responders took
103 min on average (n=27, SD=54) to complete surveys.
Most participants (64%, n=482) reported that they were
satisfied or very satisfied with the survey; few participants
were dissatisfied (6%) (figure 1). There was no associ-
ation between time taken to complete the self-report
survey and level of satisfaction (n=262, r=0.10, p=0.09),
and no difference in satisfaction based on survey type,
X*(9, n=482)=11.2, p=0.26.

Across self-reporting autistic adults, the most common
negative feedback related to difficulty with literal inter-
pretations of forced response items (n=38) where partic-
ipants felt the options provided did not match their
circumstances, or to the length of the survey (n=17).
Several participants provided feedback that they were
grateful for research in this area (n=27). Many additional
topics of interest were suggested, with the most common
being relationships, bullying, gender and sexuality, and
a more detailed employment section. The potential
removal of some questionnaires (eg, the Brief COPE)
was also commented on. Revision of items referring to
social supports was suggested, as some participants found
these upsetting (n=12) and/or confusing (n=7), with
comments such as ‘I had to really think about my social
circle and realised the limited number of truly reliable
and trustworthy friends I actually have, which was kind of
depressing’.

Summary of participant characteristics

The age of autistic participants ranged from 25 to 80 years,
with a high proportion of females (50%, n=295) across
all autistic samples. Across all autistic participants, 36%
were living as a couple with 25% of the sample currently
married. Over half (57%, n=42) of the informant report
sample lived with their parents (see table 4), in contrast
to self-reporting autistic adults who most frequently
lived as a couple (45%, n=295) or alone (26%, n=295).
Self-reporting autistic adults did not differ from control
participants on rural/remoteness according to Australian
Statistical Geography Standard-Remoteness Area classifi-
cation, X2(4, n=378)=9.36, p=0.05, V=0.16 (n=21 missing),
with no control participants and minimal autistic partici-
pants living in remote or very remote Australia. Propensity
to greater socioeconomic disadvantage according to the
postcode-based Socioeconomic Index for Areas (SEIFA)
decile was significant, t(376)=2.96, p<0.01, d=0.32 (n=21
missing, NB. SEIFA/rurality not available for all post-
codes), though they were still above average compared
with the Australian population. Time 2 data gathering
will seek to gather household income data to more accu-
rately determine socioeconomic disadvantage.

Of the formally diagnosed autistic adults (n=221), 132
(56%) reported they have a diagnostic report available,
with 169 (76%) diagnosed by one clinician and 29 (13%)
reporting diagnosis by two or more clinicians (n=23
missing). As shown in table 5, the majority (97%, n=295)
of all autistic participants met the AQ-Short cut-off for
identifying autism, compared with 30% (n=60) of biolog-
ically related carers and 22% (n=137) of non-autistic
control participants. Asperger’s syndrome was the most
frequently reported formal diagnosis. Self-reporting,
formally diagnosed autistic participants on average were
diagnosed 6.9 years prior to survey completion, and the
majority (90%; n=217, 4 missing) received their diagnosis
in adulthood. A preliminary analysis of gender differences
for self-reporting autistic adults was also conducted. In
comparison to males, self-reporting formally diagnosed
females did not differ significantly on age of diagnosis
t(192)=.39, p=0.70, d=0.06 (n=4 missing). Comparing
males with females, including non-diagnosed autistic
adults, there was no difference in number of individuals
currently married or in a de facto relationship, X*(1,
n=241)=0.78, p=0.38, V=-0.06, or in their educational
status, X2(2, n=241)=4.66, p=0.10, V=0.14. Females were
significantly different regarding employment status X*(4,
n=219)=18.77, p=0.001, V=0.29, though only relating
to the number providing homecare (n=19 female vs
n=1male, see table 4).

In the non-autistic control sample, participant ages
ranged from 25 to 79 years, with a high proportion
(80%, n=146) of females. The majority lived as a couple
(72%) and were married (62%). The control sample
was significantly different from the self-reporting autistic
adults (with and without a formal diagnosis) on several
demographics including gender, X*(2, n=399)=26.5,
p<0.001, V=0.26, living situation, X2(5, n=399)=33.2,
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Autistic adults Autistic adults self- Autistic adults Non-autistic
self-report formally report no formal informant-report Carers self-report
Characteristic diagnosed (n=221) diagnosis (n=32) (n=42) (n=102) (n=146)

Gender (%)

Female 124 (56) 17 (53) 8 (19) 85 (83) 117 (80)

*Ethnicity (%)

Other 27 (12) 7 (22) 4(9) 11 (11) 22 (15)

+SEIFA decile (SD) 6.18 (2.89) 5.74 (3.09) 6.58 (2.88) 6.60 (2.78)  7.01 (2.60)

Major city 146 (71) 17 (55) 32 (84) 72 (73) 114 (83)

Outer regional 12 (6) 4(13) 1) 5 (5) 5(4)

§Living situation (%)

Living as couple 95 (43) 18 (56) 49 74 (75) 105 (72)
Living with other 3(1) 0 12 6 (6) 32
relatives

Other 14 (6) 0 2 (5) 1(1) 2(1)

Single 73 (33) 36 (86) 4 (4) 22 (15)

De facto 17 (8) 3(9) 0 8 (8) 14 (9)

Widowed 1(0) 0 0 3@ 2(1)

Divorced now 12 (5) 2 (6) 0 2 2(1)
remarried/de facto

Other 16 (7) 1) 0 4 (4) 3(2)
Completed high 163 (76) n=215 20 (64) n=31 21 (561) n=41 86 (88) n=98 120 (86) n=139
school

University education 113 (65) n=174 12 (43) n=28 1) n=35 59 (60) n=98 107 (84) n=127

Open employment 116 (57) 20 (69) 6 (15) 59 (60) 104 (76)

Retired, no 8 (4) 2(7) 25 19 (19) 6 (4)
volunteering
Continued
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Table 4 Continued

Autistic adults Autistic adults self- Autistic adults Non-autistic
self-report formally report no formal informant-report Carers self-report
Characteristic diagnosed (n=221) diagnosis (n=32) (n=42) (n=102) (n=146)
Homecare 17 (8) 3 (10) 0 9(9) 9 (6)
No activity 22 (11) 1) 8 (20) 9(9) 1(1)

*Ethnicity: carers, n=97; non-autistic (self-report), n=144.

TAutistic adults (diagnosis, self-report), n=209; autistic adults (no diagnosis, self-report), n=31; autistic adults (informant report), n=38; carers,

n=99; non-autistic (self-report), n=138.

tAustralian population is 70% major city, 18% inner regional, 9% outer regional, 1% remote, 1% very remote in the 2011 Census.'®

§Carers’ living situation: n=99.
f|Carers’ marital status: n=98.

**Employment: autistic adults (diagnosis, self-report), n=201; autistic adults (no diagnosis,self-report), n=29; autistic adults (informant report),

n=40; carers, n=99; non-autistic (selfreport), n=137.
SEIFA, Socioeconomic Index for Areas.

p<0.001, V=0.29, marital status, X2(8, n=398)=47.1,
p<0.001, V=0.34, (n=1 missing), employment status, X2(6,
n=367)=18.3, p=0.005, V=0.22 (n=32 missing) and higher
education status, X2(2, n=399)=22.4, p<0.001, V=0.24. Of
interest, differences in education and employment were
not significant if analyses were limited to male partici-
pants. The control sample was also significantly less likely
to meet the DSM-5-TR linked PHQ-9 cut-off for depres-
sion, Xg(l, n=354)=54.9, p<0.001, V=0.39, (n=45 missing),
less likely meet the DSM-5 Generalised Anxiety Disorder-
Adult (GAD-A) cut-off’ for anxiety, Xg(l, n=366)=67.8,
p<0.001, V=0.43 (n=33 missing) and less likely to have a
history of psychiatric illness, X*(1, n=384)=82.1, p<0.001,
V=0.46 (n=15 missing), compared with self-reporting
autistic adults, and remained significant if limited to
female or male participants. There were no significant
differences for self-reporting autistic adults missing data
on the PHQ-9 or DSM-5 GAD-A based on age, gender or
AQ score.

As shown in table 6, the majority (43%; n=98, 4 missing)
of carers were mothers of an autistic adult, followed by
partners or spouses (23%). Carers’ ages ranged from
21 to 78 years. The majority were female (83%, n=102),
married (66%) and living as a couple (75%). Carers spent
an average 63.4 (SD=57.80, n=92) hours per week with the
adult with autism, and the average age of the autistic adult
cared for was 37.5 years (range 25-96 years, SD=13.21).
Most carer participants (76%, n=102) are linked to a self-
report or informant-report responses.

FINDINGS TO DATE

Using an inclusive research approach, the ALSAA has
collected a detailed profile of the physical and mental
health, productivity, well-being and health service use
of autistic adults aged 25+ years, and their carers, living
in Australia. There were high numbers of recruitment
responses across the four time 1 survey populations (autistic
and control adult self-report, informant report on autistic
adults, carer selfreport). The ALSAA time 1 data have
been used in several studies of psychotropic medication

use,” leisure articipation,76 ageing well, "loneliness® and
employment.”® ALSAA and SASLA pooled data have been
used to explore cognitive reappraisal,” suicidal ideation,”
psychometric scale validation,”* and anxiety and depres-
sion.® Several other outputs are in development, with focus
on health service barriers and usage, caregivers, impact of
diagnosis in adulthood, further scale validations, longitu-
dinal analyses of loneliness, suicidal ideation, mental illness
risk factors and other outputs, meeting the broad aim of
the study to describe and compare the profiles of Austra-
lian autistic adults. Exploratory analyses have highlighted
factors such as gender, education and employment that are
potential confounders or covariates that need to be consid-
ered in future analyses.

Participant characteristics

A'large number of females on the spectrum (n=150) have
participated in the ALSAA. This will provide an opportu-
nity to explore the different expression of autism charac-
teristics in females without intellectual disability.”** Similar
to findings in other studies,’” * self-reporting autistic
adults had high rates of depression (52%), anxiety (55%)
and a frequent history of psychiatric diagnosis (89%),
significantly more than the control sample. They were
less likely to have a university education compared with
the control sample.

Questionnaire feedback and completion

The length of the surveys may have led to some partici-
pants not completing following registration, or to missing
data or only partial completions. Longer survey length
has been linked to lower participation and completion
of web-based surveys.*” * Despite emphasising the ability
to complete over several sessions, some participants
commented that the survey was ‘too long’. In contrast,
survey length was not identified as an issue during pilot
testing, time to complete was not related to survey satis-
faction, and some participants appreciated the compre-
hensive nature of the surveys. Suggestions made in
questionnaire feedback will be incorporated in the design
of the 2-year follow-up. Follow-up design aims to reduce
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Table 5 Diagnostic characteristics

Autistic adults
self-report formally

Autistic adults
self-report no

Autistic adults Non-autistic self-

diagnosed formal diagnosis  informant-report  Carers report
Characteristic (n=221) (n=32) (n=42) (n=102) (n=146)
AQ score mean (SD)  87.6 (10.3) n=210 83.7 (8.8) 84.2 (9.5) n=36 57.3 (13.8) 55.1 (11.9) n=137
n=60*
Above AQ cut-off (%) 203 (97) 31 (97) 35 (97) 18 (30) 30 (22)
TAutism diagnosis
Autism spectrum 49 (22) - 17 (40) - -
disorder/condition
Asperger’s syndrome 130 (59) - 11 (26) - -
Autistic disorder 1(0) - 6 (14) - -
‘High-functioning’ 32 (14) = 3(7) = =
autism
PDD-NOS 1(0) - 12 - -
Other 6 (3) - 2 (5) - -
No formal diagnosis - 32 (100) 12 - -
Age at diagnosis 35.3 (15.1) n=217 - 10.01 (10.8) n=38 - -
mean (SD)
Years since diagnosis 6.9 (8.3) n=217 - 21.9 (9.8) n=38 - -
mean (SD)
Intellectual disability 10 (4) 1 (3) 33 (78) 1(1) 1(1)
(%)
Other developmental 6 (3) 2 (6) 9 (21) 0 1(1)
disability (%)
FOther psychiatric diagnosis(%)
Currently 148 (69) n=213 13 (42) n=31 22 (52) 38 (39)n=100 29 (21) n=140
At any time 191 (89) n=213 28 (90) n=31 31 (74) 68 (68) n=100 67 (48) n=140
Depression (PHQ-9) 103 (52) n=199 15 (562) n=29 - 28 (29) n=97 15 (12) n=126
above cut-off (%)
Anxiety (DSM-5 115 (56) n=206 14 (47) n=32 - 27 (27) n=99 14 (11) n=130

GAD-A) above cut-off
(%)

*Carers were asked to complete the AQ scale only if they were a biological relative of the adult with autism.

TAutism diagnosis: Autistic adults (self-report, diagnosed), n=220.

FRecording of a psychiatric diagnosis apart from autism spectrum conditions or intellectual disability.
AQ, Autism Quotient; GAD-A, Generalised Anxiety Disorder-Adult; PHQ-9, Patient Health Questionnaire-9.

assessment burden by reducing overall survey length
and where appropriate prefilling repeated measures
such as medical history. Additional areas of interest to
the community will be explored including bullying, rela-
tionships and terms used to describe individuals with an
autism spectrum diagnosis.

Strengths and limitations

An important strength of the study was the inclusive
research approach using autistic advisors. Frequently
missing from autism research and other longitudinal
studies, an inclusive research protocol was developed
for the ALSAA in consultation with autistic advisors (see
table 1) and applied across all stages of the research
process apart from the analysis. Inclusive research has

been found to increase the likelihood that findings
are translatable to the real world and focused on areas
of need from community perspectives.44 Best-practise
processes of conducting inclusive research with autistic
adults are not well known, though more resources
are becoming available.”” Although at times advisors’
suggestions were in conflict with each other or beyond
the scope of the study, as each advisor communicated
individually with the research team there was no direct
conflict between advisors. Feedback is given to advisors as
to what advice has been used or not, and why. Although
this potentially creates a power imbalance between the
advisors and researchers, which is also inherent in an
advisory process, to date there has been little feedback
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Table 6 Carer characteristics (N=102)

Characteristic Frequency/mean
Relationship to autistic person (%)
Mother 42 (43, n=98)
Father 10 (10, n=98)
Partner/spouse 23 (23, n=98)
Sibling 2 (2, n=98)
Child 1 (1, n=98)
Carer—unspecified 17 (17, n=98)
Other 3 (3, n=98)
Age of autistic adult cared for mean 37.5(13.2)
(SD)

Hours spent per week with autistic
adult mean (SD)

63.4 (57.8, n=92)

from advisors that was not able to be incorporated into
the study processes or outputs. Ideally autistic adults and
researchers would reach consensus in an open forum in
person. Due to limitations with resourcing, geographical
dispersion and majority of autistic advisors preferring to
provide individual feedback in writing this was difficult
to achieve. Moving forwards, we are considering imple-
menting the ‘Five-Finger Decision Method®” to ensure
advisors input has been addressed. Little literature was
available at the time of commencing the ALSAA and
processes were developed iteratively based on under-
standing of partnering with autistic adults and guidance
from our advisors. Our processes are largely consistent
with recent guidelines now available,58 with deviation
particularly relating to recruiting a balance of autistic
community leaders and other autistic adults as advisors,
a structured process for decision-making, and a lack
of joint meetings/collaboration between advisors/a
visioning exercise. We may benefit from again consulting
with our advisors and seeing if there is interest in addi-
tional areas of involvement or additional peer-researched
coauthored outputs. Growing relationships with advisors
over time, and seeking feedback as to preferences for
collaboration, has led to harmonious collaborative rela-
tionships between the ALSAA researchers and advisors,
and will continue to evolve. An important consideration
working with the advisors is the allowance of lead time
and processing time, which has created difficulty for
some student projects using ALSAA data. The ALSAA
has further engaged peer researchers in some future
outputs, including a study on autistic burnout, and the
codevelopment of research grant applications for other
projects. An additional strength of the ALSAA design is
its consideration and partial overlap with several other
national and international studies, for example, overlap
with the Autism CRC SASLA longitudinal study allows for
a lifespan approach to be taken including data from late
adolescence.”

The ALSAA baseline sample is reflective of the conve-
nience sampling methodology used. Participants would
appear non-representative of the Australian autism popu-
lation given approximate postcode based above average
socioeconomic status, a large female gender bias for both
autistic adults and controls, and that most of the autistic
sample (85%) does not have an intellectual disability.
Earlier epidemiological estimates of autism® would
suggest a larger proportion of people with a diagnosis
of autism and intellectual disability and a much higher
male to female ratio, though recent work questions these
assumptions.”® Self:selection in online surveys can lead
to a female gender bias,** as also has been noted in other
online autism research.* " Commonly reported as a 4 to
1 male bias,” there is suggestion the true autism gender
ratio may be closer to 3 to 1% or lower® as females with
autism are at a higher risk of being underdiagnosed.”
Limiting recruitment to participants age 25 years or
older, changing diagnostic practices,” in combination
with the convenience sampling, has likely led to the large
percentage of participants who had received their autism
diagnosis in adulthood.

The majority of the current autistic sample does not
have an intellectual disability. Significant barriers exist
for people with intellectual disability to participate in a
questionnaire-based study.” An alternative to directly
gathering information from adults on the spectrum with
intellectual disability is the participation via an informant
respondent. Although an informant respondent survey
was made available for the ALSAA, and despite targeted
recruitment efforts, there was low participation of people
with intellectual disability.

A final limitation is the selfreport questionnaire
format of the ALSAA, particularly in relation to self-
reported diagnosis of autism and comorbid conditions
without clinical reassessment. Validating autism diagnosis
though clinical reassessment would be a highly resource
intensive exercise in a nationwide study in Australia and
is beyond the resourcing available to this study. This is
offset by gathering of additional information relating to
autism diagnosis, including asking if the respondent has
a diagnostic report, name and type of clinician providing
diagnosis and AQ scores. These variables could be used
to identify subsamples with stronger evidence of definite
diagnosis of autism for separate analysis where necessary
depending on the specific research question. Further,
diagnostic reports from participants will be requested
from participants at follow-up to confirm diagnosis.
Gathering data from adults without a formal diagnosis
is potentially a strength, given the ‘lost generation’ of
autistic adults,” significant barriers to diagnosis and accu-
racy issues with gold-standard autism assessment tools’;
these participants could be overlooked in other studies
though they represent an important hidden population
group. The self-report format also prevents the quan-
tification of participants’ cognitive ability. The use of
standardised mental health screening measures with clin-
ical cut-offs gathers some information on co-occurring
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mental health conditions, though not as reliably as would
be available via clinical interview. Conversely, community-
based sampling and use of self-report questionnaires does
allow for gathering a reasonably large sample, offsetting
the risk of including people with incorrect diagnostic
data with increased statistical power and the potential
severity bias of clinical samples. Limitations and strengths
of the ALSAA study design will largely depend on the
specific research question being explored, with suffi-
cient sample size and data points to partial-out subgroups
and non-matched controls or to account for common
method variance as needed. Future researchers using
the ALSAA dataset will need to consider balancing type
1 and type 2 errors.”® A data governance structure has
been established, with requests for ALSAA data requiring
researchers to outline a statistical plan and data points
they will be using, which will assist in managing any
concerns of multiple statistical testing without correction.
Any data requests will need to ensure that the hypotheses
being tested do not duplicate use of data points in a way
that would inflate the probability of type 1 errors.

Implications

There is a significant knowledge gap regarding the lives of
autistic adults. The ALSAA has gathered a large compre-
hensive dataset relating to autistic adults and their carers,
creating a platform for longitudinal follow-up and collab-
orative research. The ALSAA is an important resource
for exploring multiple research questions regarding the
lives of autistic adults. However, as with all longitudinal
research caution is required in drawing firm conclusions
from the ALSAA cohort in relation to the entire Austra-
lian autism population. Nevertheless, this cohort provides
the first opportunity to explore longitudinal outcomes of
Australian autistic adults. Having offline and informant
versions of questionnaires, and questionnaires reviewed
by autistic advisors, facilitates greater accessibility for
participants on the spectrum and their carers.

The ALSAA study demonstrates a working approach
to inclusive research with autistic advisors. The inclu-
sive research protocol developed in this study provides
a useful basis for other research endeavours. Following
this protocol, future outputs such as peer-reviewed manu-
scripts, presentations and reports from the ALSAA will
also be developed in consultation with autistic advisors
or autistic peer researchers. Input from autistic advisors
has already improved the quality and relevance of initial
outputs,75 for example, identifying potential alternative
interpretations of findings based on lived experiences,
potential differences in autistic interpretations of scale
items, and modifying the methodology in one instance®
changing a purely quantitative study into a mixed-
methods design.

Some measures used in the ALSAA have not yet been
validated with autistic adult samples (eg, DSM-5 GAD-A,
Emotion Regulation Questionnaire, PHQ-15). The
ALSAA provides the opportunity to explore the validity of
these commonly used measures.

Collaboration

International studies involving autistic adults and util-
ising standardised measures are underway in the USA,
Netherlands and UK (eg, SPARK http://sparkforautism.
org, AASPIRE https://aaspire.org/, the Netherlands
Autism Register https://www.nederlandsautismeregister.
nl and the Adult Autism Spectrum Cohort-UK http://
research.ncl.ac.uk/adultautismspectrum/), though with
less comprehensive ranges of measures. During devel-
opment of the ALSAA, consultation with international
groups occurred to ensure there were some synergies
with these studies. Future international comparisons will
be possible, including pooling of data. This will allow for
the creation of much larger datasets and more in-depth
understanding of life in adulthood for autistic people.
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