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Abstract

This review aimed to identify the post-graduation training pathways available for both clinicians and trainers in the assess-
ment and diagnosis of Autism Spectrum Disorder (ASD). The study was guided by two research questions: What is known
about ASD-specific educational, training, or other pathways available to support clinicians of any discipline, post-graduation,
to meet the required expertise relevant to assessments of ASD concerns? What is known about the educational pathways
available to clinicians seeking to provide training to other clinicians, post-graduation, in the assessment of ASD concerns?
A scoping review was undertaken with searches completed across five databases (PubMed, PsycINFO, PsycEXTRA, ERIC
and CINAHL). A Google search strategy was also executed using the “advanced” search function. Eligible records were
literature, written in English, that examined post-graduation training and/ or education of clinicians to assess and/ or diagnose
ASD. Fourteen relevant records were identified. Post-graduate training has the potential to enhance clinician confidence
and service provision in ASD assessment and diagnosis. System-wide training approaches show promise in building large-
scale, diagnostic capacity and the use of tele-mentoring offers a cost-effective, convenient mode of training delivery. A lack
of evidence to support ASD diagnostic training pathways was found and may pose a challenge for clinicians and service
users. The limited evidence found suggests that high quality research will be fundamental in determining how to build cli-
nician capacity in ASD assessment and diagnosis and to ascertain whether training pathways are a necessary component.

Keywords Autism spectrum disorder - Healthcare professional training - Adult education - Assessment and diagnosis -
Train the trainer

Early diagnosis of Autism Spectrum Disorder (ASD) allows
for access to early intervention, supporting developmental
gains during a period of optimal neuroplasticity and result-
ing in benefits at the individual, family, and society level
(Fuller & Kaiser, 2019; Horlin et al., 2014; Klaiman et al.,
2015). Currently, ASD can be reliably identified as early as
infancy (Klaiman et al., 2015; Zwaigenbaum et al., 2013).
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However, the US national average age of ASD diagnosis is
four to five years (Baio et al., 2018) and older for children
from lower income, minority, and rural backgrounds (Man-
dell et al., 2002, 2005). Experienced clinicians may assist in
early identification as one study found that their judgement
of early ASD at age two years was a better predictor of later
diagnosis than either standardised interview or observation
(Lord et al., 2006). Nevertheless, in addition to issues such
as poorly integrated models of care, a shortage of expert
evaluators is associated with delays in referral and extended
wait times for ASD evaluation (Gordon-Lipkin et al., 2016).

In addition, challenges in ASD diagnosis arise due to
the variability in signs, symptoms and severity of ASD as
well as the behavioral overlap with other disorders such
as intellectual disability, language and anxiety disorders
(Huerta & Lord, 2012). For example, individuals with ASD
vary widely in their cognitive functioning with an inverse
relationship found between level of intelligence and ASD
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symptoms (Lord et al., 2006). As such, there is a need to
assess co-occurring intellectual disability to characterise the
presentation of ASD (Rosen et al., 2021). Such challenges
add to the complexity of ASD diagnostic assessments and
speak to the importance of adequate training for clinicians
undertaking such assessments.

Further, a systematic review of the diagnostic tests for
ASD suggested that many lack a quality evidence-base
(Falkmer et al., 2013). For example, only three diagnostic
tools demonstrated a strong evidence base, the Autism Diag-
nostic Observation Schedule (ADOS), Autism Diagnostic
Interview Revised (ADI-R) and the Childhood Autism Rat-
ing Scale (CARS; (Falkmer et al., 2013). Similarly, a sys-
tematic review by Randall and colleagues (2018) identified
the ADOS, ADI-R and CARS as the only tests with avail-
able diagnostic test accuracy data, when assessing preschool
children.

Controversy also surrounds the most accurate definition
of ASD, adding further complexity to its assessment and
diagnosis (Volkmar & McPartland, 2014). For example,
publication of the fifth edition of the DSM enacted substan-
tial change to the conceptualisation of ASD, replacing the
previously held subcategories with a one-dimensional cat-
egory (APA, 2013). Additionally, instead of three symptom
categories, only two areas are now considered: social com-
munication/interaction and restricted and repetitive interests.

Clinical guidance documents are integral in the estab-
lishment of best practice parameters for the assessment and
diagnosis of ASD. However, recent reviews of the quality
and content of such guidelines highlighted variation in all
aspects of the ASD diagnostic assessment (Hayes et al.,
2018; Penner et al., 2018). For example, discrepancies were
found regarding whether a multi-disciplinary team or single
clinician must be used for ASD assessment, the configura-
tion of the multi-disciplinary team and key timeframes for
assessment (Hayes et al., 2018; Penner et al., 2018). Notably,
reviews to date have not focused on the recommendations
for the training and educational pathways involved to sup-
port clinicians to meet the expertise required to assess ASD
concerns and/ or to provide training in the assessment of
ASD concerns.

Notwithstanding a lack of standardised best practice
guidelines, there are widely accepted best practices in ASD
assessment (Brian et al., 2019), which include obtaining a
detailed developmental and medical history using interview
and collateral review; direct interactions and client observa-
tion; and (depending on age and differential diagnoses) an
assessment of developmental or cognitive abilities. How-
ever, it is important to note that appraisal of an individual’s
presenting behavior, a widely accepted component for accu-
rately assessing ASD, remains a subjective task that relies
on clinical experience and skill (Taylor et al., 2016). Given
this understanding, gaining sufficient clinical expertise to
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competently assess, diagnose and consider differential diag-
noses is essential. Indeed, current practice guidelines in the
United States recommend screening children for symptoms
of ASD through both developmental surveillance during all
routine health care appointments and the use of standard-
ised ASD-specific screening tests during primary care visits
(Hyman et al., 2020). Additionally, the National Guideline
for the Assessment and Diagnosis for Autism Spectrum Dis-
orders in Australia (Whitehouse et al., 2018) recommends
that clinicians involved in the assessment of ASD concerns
should obtain and maintain required expertise through peer
observation, peer supervision and peer mentoring. It is noted
that training courses may supplement these peer learning
approaches. As such, understanding the training and educa-
tional pathways available to assist clinicians is an imperative
step to meeting these common guideline recommendations.

These recommendations raise the issue that the training
of clinicians who work in health and community contexts
does not consistently enable professionals to undertake ASD
assessments. The level of training received while a student
varies between professions and jurisdictions, (Vi et al.,
2023) leaving many clinicians needing additional training
post-graduation and while in the workplace. In addition, cli-
nicians changing roles may need to upskill. Clinicians are
often responsible for ensuring they achieve and maintain
requisite professional training and expertise to competently
deliver these clinical services (Taylor et al., 2016). Under-
standing the various training pathways available to obtain
and maintain the required expertise relevant to the assess-
ment of ASD concerns may contribute to understanding how
workplaces can support training needs thereby assisting cli-
nicians’ pathways towards competency. Moreover, individu-
als involved in the assessment and diagnosis of ASD could
benefit from this understanding to improve staff training pro-
tocols and efficiency, retain clinical expertise within work-
places, and ensure the maintenance of rigorous assessment.

To gain such understanding, a scoping review was chosen
based on preliminary literature searches, which showed a
lack of narrative reviews, systematic reviews or meta-anal-
yses regarding targeted, ASD-specific education and train-
ing practices for clinicians assessing for the presence of an
ASD. Searches of several key databases revealed that rel-
evant results were likely to be fewer than 10 peer-reviewed
journal articles. In such cases, a scoping review is the pre-
ferred research design (Arksey & O’Malley, 2005). Scoping
reviews have been increasingly used to map broad topics
(Pham et al., 2014) and can assist in identifying knowledge
gaps, informing research agendas, and identifying implica-
tions for decision-making (Tricco et al., 2016).

To date, no review has focused specifically on ASD-
specific training and educational pathways available for the
assessment and diagnosis of ASD for clinicians in health
and related settings post their basic professional training/
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post-graduation. The present study aimed to clarify what
kind of information is available in the literature about what
ASD-specific training pathways exist to achieve competency
to undertake the assessment and diagnosis of ASD. Further,
it aimed to highlight what literature is available regarding
pathways to achieving competency required as a trainer in
the assessment of ASD concerns. The following research
questions were formulated for the current study: What is
known from both published and unpublished literature about
ASD-specific educational, training, or other pathways availa-
ble to support clinicians in health and related settings of any
discipline, post-graduation, to meet the required expertise
relevant to assessments of ASD concerns? What is known
from both published and unpublished literature about the
educational, training, or other pathways available to clini-
cians seeking to provide training to other clinicians, post-
graduation, in the assessment of ASD concerns?

Method

The methodology for this scoping review was guided by
the Joanna Briggs Institute Reviewer’s Manual (Peters
et al., 2020) and Preferred Reporting Items for System-
atic reviews and Meta-Analyses extension for Scoping
Reviews (Tricco et al., 2018; Fig. 1, suppl. materials).
The protocol was registered prospectively with the Open
Science Framework on 26 July 2022 (https://doi.org/10.
17605/0SF.10/24XTS). An amendment was made to note
that studies were to be included when they examined the
education and training of clinicians to assess or diagnose
ASD. In line with Arksey and O’Malley’s (2005) frame-
work, the review consisted of five key phases: (1) identify-
ing the research questions, (2) identifying relevant studies,
(3) study selection, (4) data charting process, and (5) col-
lating, summarising and reporting the results.

Fig.1 PRISMA flow diagram
of literature selection process Records identified from:
_5 Databases (n = 1363) Records removed before
® Google search (n = 200) screening:
g.g Citation searching (n = 2) > Duplicate records removed
k= Automated database (n=137)
35 update (n = 14)
!
)
R . Records excluded based on title
ecords screened: L »| and abstract:
(n=1442) (n = 1295) ’
A
Records sought for retrieval: Records not retrieved:
o) (n=147) — | (n=1)
c
o
3 l Records excluded:
Not English (n = 26)
Records assessed for eligibility: Not ASD (n = 2)
(n = 148) E—— Focus on knowledge of ASD
only, not diagnosis (n = 11)
Focus on screening only, not
diagnosis (n = 10)
Focus on pre-professional eg
students (n = 8)
—__J Focus on theoretical model (n
v =3)
) Focus on specific tool, not
° ) . diagnosis (n = 1)
3 Refo1r23 included for review Not clinician training (n = 23)
% (n=14) Not assessment or diagnosis
1= (n=48)
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Search Strategy

In July 2022, an initial limited search for clinical training
in ASD in two databases (PubMed and PsycINFO) was
completed. The titles, abstracts, table of contents, and key
words were analysed to construct the search terms with the
assistance of a research librarian. Between 29 July 2022 and
6 September 2022, comprehensive and systematic searches
were undertaken using PubMed, PsycINFO, PsycEXTRA,
ERIC, and CINAHL. These databases were selected to
ensure comprehensive coverage of literature available across
disciplines in the medical and life sciences, behavioral and
social psychology, allied health and nursing, and education
as well as capturing grey literature (i.e., government guide-
lines, online advice from recognised healthcare profession-
als or health care companies and guidelines of healthcare
and relevant professional organisations). The search query
consisted of terms related to ASD diagnosis and continuing
education for clinicians (see Table 1 for search strategy for
the database PubMed).

A Google search was used to obtain difficult to locate or
unpublished publicly available literature from government
and other organisations. Google searches required the defini-
tion of a series of filtering criteria at the level of the search.
The Google search strategy used the “advanced” function
to search for sites containing the following five key terms:
“training”, “clinician”, “autism”, “ASD”, and “diagnosis”.
As Google searches do not have limitations on the number of
hits, a limit of 100 was set. The file type was set to “pdf” to
target sites with documents available. To obtain documents
from government and other organisations, separate searches
were completed using “.gov” and “.org” site domains,
respectively. The reference lists of literature included at the
full text review were examined to identify any resources not
yet included.

After the search execution and removal of duplicates,
the primary author completed initial screening of titles and

Table 1 Literature search terms

abstracts. Any literature that examined training and/or edu-
cation of clinicians to assess and/or diagnose autism spec-
trum disorders (ASD), in any capacity was included. For
example, literature that examined perceptions of clinician
training and/or education in ASD diagnosis was included.
To reflect the changing terminology over time, literature
that referred to Asperger’s Syndrome, Autism, and Autistic
disorder were included. Details of inclusion and exclusion
criteria for literature are presented in Table 2. The authors
included articles with no empirical data to present percep-
tions and suggestions of professionals and/ or service users
to understand and improve upon clinician training in ASD
diagnosis.

A subset of documents (5%) was randomly selected and
screened by an independent second reviewer, using Covi-
dence (Veritas Health Innovation, 2015). Acceptable agree-
ment was shown, with 85% agreement between reviewers,
and all disagreements were resolved on discussion. The first
author then screened full texts, with a subset of the final
number of papers (10%) identified as suitable for inclusion,
reviewed by an independent reviewer. Excellent agreement
was shown, with 95% agreement between reviewers with
disagreements resolved through consensus discussions by
the full research team. Searches were undertaken from 29
July 2022, with records added until 6 September 2022.

Data Extraction

Extracted data included literature characteristics (training
setting and country), participant details (profession and sam-
ple type), study design, training details (implemented train-
ing with and without training to train component, review of
current practice, or training framework and plan), training
testing and/or elicited feedback, and main findings. Data
were extracted by the first author with consultation with the
research team, as required.

Database  Search terms

PubMed

(“education“[mh] OR adult education[tiab] OR adult education program*[tiab] OR education program*[tiab] OR continuing

education[tiab] OR continuing medical education[tiab] OR adult training program*[tiab] OR adult learning[tiab] OR professional
education[tiab] OR inservice training[tiab] OR inservice education[tiab] OR training pathway*[tiab] OR education pathway*[tiab]
OR professional competenc*[tiab] OR clinical competenc*[tiab] OR train the trainer*[tiab] OR accredit*[tiab])

AND

(“health personnel“[mh] OR clinician*[tiab] OR health personnel[tiab] OR clinical practice[tiab] OR clinical psych*[tiab]
OR counselling psych*[tiab] OR counseling psych*[tiab] OR medical personnel[tiab] OR mental health personnel[tiab] OR
physician*[tiab] OR psych*[tiab] OR allied health personnel[tiab] OR therapist*[tiab] OR health care professional*[tiab] OR

nurse*[tiab] OR speech pathologist*[tiab])
AND

(““Child Development Disorders, Pervasive*[mh] OR ASD assess*[tiab] OR ASD diagnos*[tiab] OR Autistic disorder[tiab] OR
asperger*[tiab] OR autism spectrum disorder*[tiab] OR autis*[tiab] OR pervasive child development disorder*[tiab] OR perva-
sive development disorder*[tiab] OR autism spectrum condition*[tiab] OR ASCJ[tiab] OR early infantile autism[tiab])
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Table 2 Inclusion and exclusion criteria

Inclusion criteria

Any literature that examined training and/ or education of clinicians/professionals of any discipline, post-graduation, to assess and/or diagnose
autism spectrum disorders (ASD), in any capacity. For example, literature that examined perceptions of clinician training and/or education in

ASD diagnosis was included.

To reflect the changing terminology over time, literature that referred to Asperger’s Syndrome, Autism, and Autistic disorder were included.

Published and unpublished, publicly available literature including any gender and age, set in any environment (e.g., schools, community ser-

vices) and conducted in any country.
Exclusion Criteria
General training and education in mental health or development.
Literature that focused on students

Literature that related to ASD but did not explore training or education.

Literature that focused on training and/ or education for individuals with ASD, rather than for the assessment and/or diagnosis of ASD.

Literature that only focused on specific tools or instruments, not ASD diagnosis

Literature that only focused on screening for ASD, not diagnosis
Literature not written in English

Synthesis of Results

Consistent with the Arksey and O’Malley (2005) framework,
results are presented using a narrative account and tables
of the existing literature. Literature was grouped by their
scope and focus.

Results
Selection of Sources of Evidence

The literature search process is presented in Fig. 1. Follow-
ing examination of the reference lists of the 12 included
records, and other reviews within the field, a further 2
records were identified, producing a final set of 14 records
included in the review. One of the identified records was
comprised of two separate government documents, both
detailing training components of the same national training
framework. As such, for the purpose of the current research
paper, these documents were dealt with as one record.

Characteristics of Sources of Evidence

Given the aim to clarify what training pathways exist in ASD
diagnosis for clinicians and trainers, records were grouped
according to focus: those that implemented training without
a goal to train others (n=7; 50%) and with a training-to-
train component (n=3; 21.4%), reviews of current training
in practice (n=3; 21.4%), and a training framework and plan
(two documents dealt with as one record; 7.1%). A summary
of key characteristics of included records can be found in
Table 3. Where applicable, a summary of training features,
report characteristics (training setting and country), par-
ticipant details (profession and sample type), study design,

training testing and/or elicited feedback, and main findings
were detailed.

Populations and Characteristics of Included Records

All records were published since 2009 and over half was
from the USA (see Table 4). Primary care practitioners and
medical specialists (including pediatricians, neurologists,
and psychiatrists) were the most common participant groups.
Eleven records implemented a research design while three
implemented no research design or training testing. Instead,
they outlined current training practices through survey infor-
mation, provided a training and practice framework for staff
working with individuals with ASD, and provided an over-
view of a nationwide training initiative (Bradbury et al.,
2022; NHS Education for Scotland, 2014a; NHS Education
for Scotland, 2014b; Health Resources and Services Admin-
istration, 2018; respectively). Sample sizes varied consider-
ably from five (Warren et al., 2009) to 128 (Becevic et al.,
2021) professionals in trial studies, and 27 (Gharder & Wat-
son, 2019) to 798 (Dillenburger et al., 2016) professionals
in mixed-methods studies (see Table 3 for further details).

Findings Relating to Training Pathways Available
for Clinicians in ASD Diagnosis: Training Pathways
Without ‘Training to Train’ Components

All seven of the studies that outlined diagnostic training
used didactic education as part of the training program
(Becevic et al., 2021; Hine et al., 2021; Mazurek et al.,
2019; Samadi et al., 2016; Swanson et al., 2014; War-
ren et al., 2009). Five of the studies (71.4%) incorporated
training in ASD screening tools, including two (Hine et al.,
2021; Mazurek et al., 2019) that used the Screening Tool
for Autism in Toddlers and Young Children (STAT; Stone

@ Springer
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Table 4 Summary of key study population and design characteristics

Year of publication N %
Prior to 2009 0 0
2009-2017 6 429
2018-2019 3 214
2020-2022 5 357
Country

USA 8 57.1
Other Western countries (e.g.,UK, Canada) 3 214

Low-middle income countries (e.g., Iran, India, Romania) 3 214

Participant discipline

Primary Care Practitioners & Medical Specialists 8 571
Allied health 5 357
Methodology

Research design 11 78.6
Trial or pilot study 8 727
Mixed methods approach (survey & qualitative data) 2 182
Cross sectional survey 1 9.1

et al., 2000), two (Swanson et al., 2014; Warren et al.,
2009) that used the STAT and the Modified Checklist for
Autism in Toddlers (M-CHAT; Robins et al., 2001), and
one (Samadi et al., 2016) included a Persian translation of
the Gilliam Autism Rating Scale (GARS2; Gilliam, 2001).
Mode of training varied with four studies delivering
in-person training (57.1%; Swanson et al., 2014; War-
ren et al., 2009; Samadi et al., 2016, Mazurek et al.,
2019), three studies utilised video-conferencing technol-
ogy (42.9%; Becevic et al., 2021; Sengupta et al., 2022;
Mazurek et al., 2019), while Hine et al. (2021) employed
online and in-vivo training methods (14.3%). Of the seven
studies, five (71.4%) reported the use of assisted learn-
ing through supervision (Hine et al., 2021; Samadi et al.,
2016) or peer consultation with experts in ASD (Becevic
et al., 2021; Mazurek et al., 2019; Sengupta et al., 2022).
Workshops were described in four studies with durations
ranging from 1.5 (Mazurek et al., 2019) to 2 days (Samadi
et al., 2016; Swanson et al., 2014; Warren et al., 2009).
Two studies employed the use of blinded, independ-
ent evaluations to test a diagnostic training trial (Swanson
et al., 2014; Warren et al., 2009). Good agreement was
observed between the trainee and independent reviewer,
when a diagnostic decision was forced (71-86%; Warren
et al., 2009 and Swanson et al., 2014, respectively). This
result was obtained following a 2-day workshop with for-
mal training that included: using the M-CHAT and assess-
ment interview, administration and interpretation of the
STAT, developmentally appropriate parent interviews,
and billing/coding. Key outcomes indicated significant
over-identification of ASD when a diagnostic choice was
forced (Warren et al., 2009) as well as an 85% increase in

@ Springer

the number of children diagnosed within the participating
practice (Swanson et al., 2014).

Four studies implemented objective measures to test
training programs including the review of practice behavior
(Hine et al., 2021; Mazurek et al., 2019; Sengupta et al.,
2022; Swanson et al., 2014), pre- and post-training assess-
ment of knowledge, and clinic participation (Sengupta et al.,
2022). Main findings from these quantitative data showed a
significant increase in knowledge and self-efficacy following
training, satisfactory attendance with the majority (n =48,
77.5%) attending more than 75% of the training sessions
(10 or more sessions), increased administration of the STAT
(Hine et al., 2021), and increased number of ASD diagnoses
performed (Swanson et al., 2014; Hine et al., 2021).

Qualitative data were obtained using a survey in most
studies (n=6, 85.7%). Of the studies including a survey,
83.3% (n=5) reviewed learners’ confidence, self-efficacy
or comfort working with individuals with ASD following
training, with improvement noted in all studies (Becevic
et al., 2021; Hine et al., 2021; Mazurek et al., 2019; Sen-
gupta et al., 2022; Swanson et al., 2014). Additional findings
included that training improved relationships with patients
(Mazurek et al., 2019) and increased perception of appropri-
ateness of providing care to ASD groups (Hine et al., 2021),
professional learners endorsed the use of real-life case dis-
cussions (Becevic et al., 2021; Sengupta et al., 2022), and
tele-mentoring was rated as highly satisfactory by partici-
pants (Becevic et al., 2021; Sengupta et al., 2022).

Findings Relating to Training Pathways Available
for Clinicians in ASD Diagnosis: Training Pathways
with ‘Training to Train’ Components

Three records noted a training component with a goal to
teach others (McNally Keehn et al., 2020; Pasco et al., 2014;
Health Resources and Services Administration, 2018). Each
record detailed a large-scale training approach, with one
American study focusing on a statewide tiered system to
enhance and streamline ASD evaluation (McNally Keehn
et al., 2020). Moreover, a Romanian study employed a 3-year
training and development project to improve diagnostic and
intervention services at a national level (Pasco et al., 2014).
The final record evaluated a pediatric training program
across seven states in the USA (Health Resources and Ser-
vices Administration, 2018).

All three records targeted more experienced or senior pro-
fessionals to complete their training to train components, to
support less qualified or experienced learners. In their tiered
approach, McNally Keehn and colleagues (2020) provided
training to leadership teams, which included “didactic edu-
cation on ASD evaluation and certification in administration
and scoring of the STAT” (p.3). The training was described
as individualised and intensive and was delivered by the
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developers of the STAT. The leadership team was then
tasked with adapting a model of training in their evaluation
hubs (McNally Keehn et al., 2020). In a separate approach,
a three-stage training program focused on first recruiting
and training experienced psychologists to provide support
to other clinicians, who would be involved in the next two-
stages of training (Pasco et al., 2014). Program content
included ASD theory, research and evidence-based practice
as well as training on the provision of support and supervi-
sion (Pasco et al., 2014). Lastly, a pediatric fellowship train-
ing program included curriculum to support the develop-
ment of teaching skills to assist in teaching future learners
(Health Resources and Services Administration, 2018). For
example, fellows mentored residents and medical students,
attended teaching to teach seminars, presented to residents,
peers, and other learners, and developed seminars.

Training pathways without training-to-train components
were also described in two of these studies (66.7%; McNally
Keehn et al., 2020; Pasco et al., 2014). In line with the train-
ing detailed above, a didactic curriculum was included in
both training programs described (McNally Keehn et al.,
2020; Pasco et al., 2014). In addition, McNally Keen and
colleagues (2020) incorporated the use of ASD and devel-
opmental screening tools in their clinical training, including
the Ages and Stages Questionnaires- Third Edition (ASQ-
3; Squires et al., 2009), M-CHAT,and the STAT. However,
Pasco and colleagues (2014) employed online training
courses with content relating to the identification, diagnosis
and treatment of ASDs. Their courses addressed the needs
of GPs, pediatricians and psychiatrists and were certified by
the Romanian College of Physicians. Supervision was pro-
vided in both training models (McNally Keehn et al., 2020;
Pasco et al., 2014). Contrary to the abovementioned records,
these studies outlined a clinical pathway or published their
training material (McNally Keehn et al., 2020; Pasco et al.,
2014, respectively).

Key findings from records that included a training-to-
train component were that large numbers of children were
assessed for ASD in primary care settings (McNally Keehn,
2020) and diagnostic services were also provided to nearly
35,000 children (Health Resources and Services Adminis-
tration, 2018). Median latency from referral to evaluation
was reduced to 62 days, from an estimated 9- to 12- months
(McNally Keehn, 2020). Using a nationwide, online training
approach, 613 doctors received certification following com-
pletion of two online courses (Pasco et al., 2014). According
to an online survey among course graduates (n=118), 51%
of respondents had incorporated their learnings into practice,
with an increase noted in the identification of signs of ASD
in children (Pasco et al., 2014). The nationwide services
were accessed by 1005 individuals with ASDs and service
components included assessment, intervention or counsel-
ling (Pasco et al., 2014).

Current Training Practice Review

Three studies obtained survey data to review current pro-
fessional training practices in the assessment and diagnosis
of ASD (Dillenburger et al., 2016; Bradbury et al., 2022;
Ghaderi & Watson, 2019). Only one study captured the dura-
tion of training received, with fewer than one-third (n =165;
29%) of health and social care staff having completed basic
(i.e. 1-2 h) post-qualifying, in-service ASD awareness train-
ing (Dillenburger et al., 2016). One study reviewed common
means of obtaining ASD training amongst 367 surveyed
clinical neuropsychologists (Bradbury et al., 2022), with
respondents indicating they undertook supervised clinical
training experience (e.g., practicum, internship, post-doc-
toral fellowship; n=288; 78.5%), workshops/ continuing
education (n=284; 77.4%), and self-study (n=259; 70.6%).
Lastly, an additional study reviewed the usefulness of educa-
tion about ASD in the medical education of 27 physicians
(Ghaderi & Watson, 2019). Results indicated that less than
half (n=11; 42%) found their professional training “very
helpful” and despite high rates (n=23; 85.2%) of continuing
education attendance, this mode of training was not con-
sidered helpful in improving knowledge of ASD diagnosis.

All three studies noted respondents rated their training in
ASD diagnosis as insufficient (Ghaderi & Watson, 2019) or
reported a desire for additional training (Dillenburger et al.,
2016; Bradbury et al., 2022). In particular, Dillenburger and
colleagues (2016) noted that trained professionals expressed
a desire for training to be more accessible, with multi-modal
delivery, real examples of individuals with ASD, and to
be informed by service users. Similarly, physicians work-
ing with individuals with ASD noted that their experience
enhanced knowledge about the diagnosis and treatment of
ASD and collaboration among healthcare professionals
enhanced the ASD diagnostic process (Ghaderi & Watson,
2019). One study reviewed qualitative survey data from ser-
vice users who reported limited staff knowledge regarding
diagnosis, especially for women with ASD. In addition, ser-
vice users reported delays in diagnosis because of a shortage
of staff trained in ASD diagnostic procedures (Dillenburger
et al., 2016).

Training Framework and Plan

The NES Autism Training Framework (NHS Education for
Scotland, 2014a) describes three areas of training relevant
to health and social care settings, with one area including
identification, screening, assessment and diagnosis. Within
this area of training, four levels of skills and knowledge are
recommended dependent on the degree and frequency of
contact staff have with individuals with ASD and their fami-
lies. According to the framework, all clinicians should be
“autism informed” (first level) while the two most advanced

@ Springer
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levels, that is, levels three and four, encapsulate enhanced
and highly specialist knowledge and skills, respectively.
These levels include additional knowledge and skills relating
to the assessment and diagnosis of ASD as well as training
and supervising others in these skills. Table 5 details the
core elements of training that are recommended at enhanced
and specialist levels of practice (p. 39 & 49; NHS Education
for Scotland, 2014a).

The training framework is accompanied by the NES
Training Plan for ASD (NHS Education for Scotland,
2014b), which summarises available training and the extent
to which it meets recommendations of the NES Autism
Training Framework (NHS Education for Scotland, 2014a),
and notes relevant training gaps and challenges (NHS Edu-
cation for Scotland, 2014b). Similar to results from training
practice reviews (Dillenburger et al., 2016; Bradbury et al.,
2022; Ghaderi & Watson, 2019), it was preferred that train-
ing at the enhanced and expertise levels included videos or
input from those with lived experience of ASD. Mode of
delivery was recommended to be face-to-face and an oppor-
tunity for evaluation was endorsed. At the expertise level,
input from other experts was also recommended.

Discussion

The aim of the present study was to map the literature rel-
evant to post-graduation clinician training and/ or educa-
tion in the assessment and diagnosis of ASD. Specifically,
we aimed to understand what is known about the training
and educational pathways available for clinicians working
in health and related settings seeking to build competency
in the assessment and diagnosis of ASD and in training oth-
ers to build aptitude in the area. We reviewed a total of 14

records, including published studies and grey literature. As a
primary objective of a scoping review is to provide an over-
view of the existing evidence irrespective of methodological
quality (Peters et al., 2015), all findings were considered and
are detailed below.

Our findings indicate a paucity of research focusing spe-
cifically on ASD-specific training pathways available to
obtain competency in the diagnostic evaluation of ASD.
The predominant theme amongst the records included the
use of a combination of training approaches, often didactic
learning, and accreditation in the administration of an ASD
specific assessment tool. Didactic training resources were
only published in one record (Pasco et al., 2014; link not
active), and therefore it was not possible to compare the con-
tent of current training practices. However, where didactic
training was discussed, there was a focus on ASD theory
and research, the assessment interview, case discussions,
and evidence-based practice. Of the ASD diagnostic tools
used in training, only one record (Health Resources and Ser-
vices Administration, 2018) incorporated an assessment tool
with a strong evidence base (i.e., the ADOS; Falkmer et al.,
2013; Randall et al., 2018). This suggests that a review of
current ASD training curriculum is required to ensure inclu-
sion of ASD diagnostic tools with a strong evidence base.
In addition, global accessibility of training programs would
assist future research aimed at determining their quality and
effectiveness, as well as enhancing learning opportunities for
health professionals and organisations tasked with assess-
ing and diagnosing ASD. One example of a clearly outlined
training framework and plan can be seen in the NHS Edu-
cation for Scotland recommended staff training (NHS Edu-
cation for Scotland, 2014a; NHS Education for Scotland,
2014b). This example shows a promising format and guide
to further develop globally accessible training programs.

Table 5 NHS Education for Training

Core elements of training

Scotland recommended staff
training for required knowledge
and skill

ASD skilled

ASD enhanced

Screening, Assessment and Diagnosis of ASD*
Co-occurring conditions and Differential diagnosis

Screening, Assessment and Diagnosis of ASD?

How ASD is defined and diagnosed

Screening for ASD

Co-occurring conditions and differential diagnosis

Sensory sensitivities

Referral or signposting to more specialist services
— pathway/ seeking consultation/referral route

How ASD is defined and diagnosed

Diagnostic systems and criteria

Screening and diagnostic tools for ASD

Integrated assessments

Outcome and signposting to more specialist
services

Co-occuring conditions and differential diagnoses

Neurodevelopmental conditions

Mental health problems

dAssumes that ASD Awareness and Diversity is covered elsewhere
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However, it is important to note important differences and
potential barriers to internationally relevant programs being
applicable at the local level, such as access and proximity to
providers, policies related to assessment and diagnosis and
the professionals likely to be involved. Further, professionals
working across different countries operate under different
standards such as whether DSM-V and ICD-11 criteria are
used. These factors likely explain the lack of global training
programs to date.

Findings also showed that training was provided across a
variety of modes including in-vivo learning with individu-
als with ASD symptomology, face-to-face with trainers,
teleconferencing and through online modules. The use of
supervision and/ or expert and peer support was apparent in
the included records. Where training-to-train programs were
reviewed, these were implemented as part of longer-term
projects and targeted at experienced and senior staff. These
results suggest a system-wide application of training, such as
that implemented by McNally Keehn and colleagues (2020),
enables experienced staff to supervise those in more junior
positions and shows promise in building diagnostic capacity.
Overall, professionals were dissatisfied with the amount of
post-graduate training they received. Nevertheless, follow-
ing training, clinicians unanimously reported increases in
confidence and service provision. The self-reported posi-
tive impact of training for health professionals reiterates the
importance of providing post-graduate, ASD-specific train-
ing to those working with individuals with ASD. However,
high quality clinical research trials will be fundamental in
determining the best approaches to training to build capac-
ity in ASD diagnosis. In addition, clear guidelines of the
clinical competencies/ expertise required to assess for and
diagnose ASD are required to standardise training and clini-
cal and research outcomes.

Regarding population features and characteristics, paral-
lel to the increasing rates of ASD diagnoses (Hyman et al.,
2020), research in the field appears to be gaining momentum
with 35.7% of included records being published since 2020.
Most of the research was completed with Western popula-
tions (78.5%), with over half (57.1%) based in the USA.
Lower-to-middle income countries represented only 21.4%
of the reports. The included literature showed over half of
those engaged in training were medical professionals, with
most other studies including allied health professionals. Our
search terms focused on clinicians working in health and
related settings. It is likely that there are a range of profes-
sionals who were not included as a result, in particular, those
working in educational settings where ASD diagnoses are
also undertaken. Collaboration in training across sectors is
likely to be beneficial.

While only literature published in English was included,
available data failed to equally represent a diverse demo-
graphic, which may exacerbate the diagnostic discrepancy

that already exists for children from lower income, minority,
and rural backgrounds (Mandell et al., 2002, 2005). Further,
most training focused on young children, whereas clinicians
are increasingly requiring expertise to diagnose those pre-
senting later, including in adulthood. To develop standards
for ASD training and diagnosis, the collection of data that
captures broad demographic and socioeconomic regions is
warranted.

One study that surveyed service users on their diagnostic
experiences noted limited staff knowledge, especially for
women with ASD (Dillenburger et al., 2016). This finding
was consistent with growing research that supports gender
specificity in ASD symptom presentation (Green et al.,
2019). Further, differing phenotypes, psychiatric comor-
bidities, and level of “camouflaging” (behavioral coping
strategies to conceal symptoms for use in social situations)
contribute to an under-diagnosis in adolescent girls and
women (Green et al., 2019). This gender disparity in clinical
presentation impacts on the timeliness of diagnosis, and sub-
sequent treatment of ASD and quality of life (Green et al.,
2019). Implementing gender specificity in ASD diagnostic
criteria could result in earlier diagnosis and treatment for
girls and considerably reduce the psychological burden for
these individuals.

Methodological characteristics varied across the included
records and 11 studies with research designs were available
in the included literature. Of those, 72.7% were pilot stud-
ies or trials, suggesting that ASD training is an emerging
research area, and associated outcomes from these studies
may require replication to establish a strong evidence base.
Only two studies employed an independent evaluation pro-
cess to test training (Warren et al., 2009; Swanson et al.,
2014). While good agreement was observed between the
trainee and independent reviewer (71-86%; Warren et al.,
2009 and Swanson et al., 2014, respectively), there was a
tendency to over diagnose when forced diagnostic choices
were imposed (Warren et al., 2009). Moreover, one study
did not include a measure to review the additive value of the
training model over the screening tools employed (Warren
et al., 2009). Additionally, the number of participants who
achieved reliability in tool administration was not reported,
nor was the process of determining the presence or absence
of ASD (Swanson et al., 2014). This highlights the potential
concerns regarding misclassification of ASD within the pro-
fessional community (Warren et al., 2009; Swanson et al.,
2014). The use of a training approach that includes ongoing
training and a risk-stratified process for diagnostic purpose
is warranted (Mazurek et al., 2019). Further, randomised
controlled trials that allow training outcomes to be reviewed
independent of ASD diagnostic measures, would enhance
our understanding of training effectiveness and further assist
in developing a stronger evidence-base regarding appropri-
ate training in ASD diagnosis. Ultimately, the development
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of standards for ASD training and diagnosis is paramount to
reduce over- and under-diagnosis, and minimise the associ-
ated psychological burden.

Another key objective of the current study included
identifying themes in the literature related to ASD diag-
nostic training. Three records assessed diagnostic training
in low-to-middle income countries and focused on upskill-
ing and increasing services to areas of economic and social
disadvantage. This objective was approached using both
nationwide, resource intensive training, as well as by tele-
mentoring of small groups of professionals. While each
approach indicated positive results, such as increased scope
of practice for professionals and boosted service availabil-
ity (Samadi et al., 2016; Sengupta et al., 2022; Pasco et al.,
2014), research in the area was in the trial phase. As such,
it was not possible to compare each approach. Neverthe-
less, given the reported shortages of skilled professionals in
ASD assessment (Gordon-Lipkin et al., 2016), and limited
resources across many health settings, it may be beneficial
to evaluate the cost-benefit of these low cost, high avail-
ability training pathways such as that offered through tele-
mentoring compared with resource-intensive, nationwide
initiatives.

The current scoping review has several limitations. We
chose to focus on training and education that focused spe-
cifically on assessment and diagnosis of ASD, which meant
that we did not include more encompassing training that may
have a component focusing on ASD diagnosis. For example,
in North America the Leadership Education in Neurode-
velopmental and Related Disabilities (LEND) program pro-
vides interdisciplinary training in developmental-behavioral
practice including ASD diagnosis and is another model of
training that also has a key role in clinician training (Leff
et al., 2015). Further, we did not include work which only
focused on specific tools or instruments, rather than making
an ASD diagnosis and acknowledge that these assessments
can contribute to diagnoses. In addition, some approaches
focused more on training to screen with less attention to
diagnosis, and so may have resulted in limited diagnostic
assessment competency for participants. The study was lim-
ited to the advanced Google search for the first 100 sites
identified possibly leading to missing some data; however,
given the degree of overlap in information between sites,
most relevant work was likely included. In addition, the
search was limited to English, which may have contributed
to the over-representation of western and English-speaking
record samples retrieved. However, we know that many indi-
vidual organisations and institutions have developed their
own training and education programs (including our own)
and future work should consider ways to include these pro-
grams which are not currently publicly available. Cultural
beliefs surrounding the etiology of ASD vary widely (e.g.,
Welterlin & LaRue, 2007) and are likely to impact on the
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training and diagnostic experiences of health professionals.
Reviewing literature from a greater diversity of countries
would provide insights into such cultural differences.

Implications for Future Research and Practice

There is a need for further research to evaluate the effec-
tiveness—to undertake accurate ASD diagnostic assess-
ments—of clinician training and education in health and
related settings. This scoping review did not identify an
accessible training program that recognised factors such as
gender nuances, the genetic aetiology of ASD nor diagnos-
tic discrepancies in children from lower income, minority,
and rural background: there is a need for more research in
these areas. Furthermore, the scope and content of ASD
diagnostic training for clinicians from non-English speaking
countries needs to be investigated. This would facilitate the
efficacy of training advice relevant to a diversity of culture
and understanding in mental health. This may also promote
increased understanding by clinicians of the need for cultural
awareness when assessing individuals with ASD in all set-
tings. The need for input into training from those with lived
experience of ASD is also clear, and not yet being routinely
included. Further, this review highlighted the need for more
robust pre-service and in-service training on autism more
generally, as well as training on how issues of diversity (e.g.,
gender, sexuality, linguistic) contribute to such assessments.

There is scope to integrate training from medical profes-
sionals outside of the typical fields currently involved. For
example, specific information regarding the contribution of
genetic variants to major psychiatric disorders and treatment
responses is now available (GWAS Catalog, n.d.). There is
substantial evidence for heritability in ASD (Vorstman et al.,
2017), suggesting a strong genetic component. Moreover,
genetic testing is recommended in ASD assessments in the
USA but is rarely used in a clinical setting (Certification
Examination in Psychiatry, 2017). As such, integrating clini-
cal geneticists into ASD diagnostic training may enhance
understanding and diagnostic capabilities, in some cases, as
well as increase the number of diagnosticians in the field.
The incorporation of genetic training is also important as
the intersection of genetics with clinical practice increases
(Nurnberger et al., 2018).

Conclusions

The lack of evidence to support ASD diagnostic training
pathways for clinicians in health and related settings post-
graduation poses a significant challenge for clinicians and
service users. The aim of this scoping review was to high-
light current knowledge in the literature relating to ASD-
specific diagnostic training practices to identify current
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standards of training and limitations or knowledge gaps.
These findings are crucial to guide the development of a
systematic review of ASD diagnostic training and the future
implementation of diagnostic standards into routine clinical
practice.

The current scoping review demonstrates post-graduate
training has the potential to enhance clinician confidence and
increase service provision in ASD assessment and diagno-
sis. There should be an emphasis on incorporating the use
of efficacious ASD assessment tools in training programs.
Moreover, system-wide training approaches show promise
in building large-scale, diagnostic capacity and the use of
tele-mentoring offers a cost-effective, convenient mode of
training delivery. However, the limited evidence found sug-
gests that high quality research will be fundamental in deter-
mining how to build clinician capacity in ASD assessment
and diagnosis and to ascertain whether training pathways
are a necessary component. Initial studies may benefit from
establishing the clinician and trainer competencies required
to undertake ASD assessment and diagnosis.
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