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ABSTRACT

Objective Even as genomic medicine is implemented
globally, there remains a lack of rigorous, national
assessments of physicians’ current genomic practice and
continuing genomics education needs. The aim of this
study was to address this gap.

Design A cross-sectional survey, informed by qualitative
data and behaviour change theory, to assess the current
landscape of Australian physicians’ genomic medicine
practice, perceptions of proximity and individual
preparedness, and preferred models of practice and
continuing education. The survey was advertised nationally
through 10 medical colleges, 24 societies, 62 hospitals,
social media, professional networks and snowballing.
Results 409 medical specialists across Australia
responded, representing 30 specialties (majority
paediatricians, 20%), from mainly public hospitals (70%)
in metropolitan areas (75%). Half (53%) had contacted
their local genetics services and half (54%) had ordered
or referred for a gene panel or exome/genome sequencing
test in the last year. Two-thirds (67%) think genomics will
soon impact their practice, with a significant preference
for models that involved genetics services (p<0.0001).
Currently, respondents mainly perform tasks associated
with pretest family history taking and counselling, but
more respondents expect to perform tasks at all stages
of testing in the future, including tasks related to the

test itself, and reporting results. While one-third (34%)
recently completed education in genomics, only a quarter
(25%) felt prepared to practise. Specialists would like
(more) education, particularly on genomic technologies
and clinical utility, and prefer this to be through varied
educational strategies.

Conclusions This survey provides data from a breadth
of physician specialties that can inform models of genetic
service delivery and genomics education. The findings
support education providers designing and delivering
education that best meet learner needs to build a
competent, genomic-literate workforce. Further analyses
are underway to characterise early adopters of genomic
medicine to inform strategies to increase engagement.

INTRODUCTION

Genomic sequencing is shifting from the
realm of research to healthcare.' A recent
review identified five models for the provision

Strengths and limitations of this study

» The survey tool is based in behaviour change theory
and developed from empirical data to capture pat-
terns of genomic practice and preferences, allowing
comparisons across different settings and change
over time.

» We employed an extensive, multistaged and over-
lapping recruitment strategy at a national level to
reach as many Australian medical specialists and
trainees as possible.

» We successfully gathered data from over 30 special-
ties, the broadest sample reported in the literature
to date.

» Our sample is still relatively small, and over-
represented for older specialists and those working
in rural and remote areas, which may influence the
findings.

» Our study is the first to investigate the genom-
ics education and training needs and preferences
of a national sample of a broad range of medical
specialties.

of genetic testing globally, including genetics
services led by geneticists, referral by primary
care physicians to genetics services, and
medical specialist-led testing.”> The shortage
of a specialist genetic workforce suggests that
medical specialist-led testing will be neces-
sary.” * A scoping review of genetic specialist
workforces internationally emphasised the
need for a medical specialistled model,
noting education as a driver of workforce
capacity.”

A national alliance of over 80 partner
organisations, Australian Genomics, formed
in 2016 to conduct research supporting adop-
tion of genomics into Australian healthcare.’
At that time, microarray analysis and a limited
number of single gene tests were reimbursed
through the federally funded Medicare
Benefit Scheme (MBS). Genomic sequencing
tests were largely available through research
studies or patient funding until 2020, when
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exome/genome sequencing (E/GS) for certain condi-
tions was included on the MBS.

Despite national initiatives driving the use of germ-
line genomic tests by medical specialists not qualified in
genetics, there are indications that physicians may prefer
to refer to genetics services.”? Cumulative evidence indi-
cates a lack of physician confidence in genomic medicine
and low rates of clinical adoption of genomic testing."’
Studies investigating practice and preparedness span
specialties and countries: Dutch cardiologists,'" European
obstetricians and paediatricians,'® Wisconsin physicians,"”
British gastroenterologists,'* Australian intensivists® and
neurologists worldwide.'” However, there are no national
studies surveying a range of specialties.

Education strategies have been proposed or imple-
mented to support medical professionals’ genomic medi-
cine knowledge and skills."® '” Following medical school
training,'® ' continuing professional development (CPD),
whether accredited or not, aims to supplement knowl-
edge and skills for those already in practice.””* To inform
Australian national strategy and local development of
genomics CPD, a needs assessment inclusive of a multiple
specialties across diverse contexts is required. We previ-
ously reported development of a survey underpinned by
qualitative data and an empirically derived framework of
behaviour change in which capability, opportunity and
motivation influence, and are influenced by, behaviour
(the COM-B model).??

Here, we describe comprehensive deployment of this
survey nationally to multiple medical specialties. We
present a snapshot of the current landscape of Australian
specialists’ genomic medicine practice, perceptions of
proximity of genomic medicine and individual prepared-
ness, and preferred models of practice and continuing
education.

METHODS

In Australia, after obtaining a medical degree, doctors
undertake specialty training.”” This typically involves
completing 3 years of basic training (‘Basic Trainee’),
followed by 3 years of advanced training (‘Advanced
Trainee’). Medical colleges provide the training relevant
to the medical specialty, for example, the Royal Austral-
asian College of Surgeons trains surgeons, the Royal
Australasian College of Physicians trains physicians, etc.
Exposure to genetics/genomics varies across training
programmes. After successful completion of final college
examinations, they become a fellow of the relevant
medical college. Recognising that the term ‘physician’
has different meanings in different countries, here we
define ‘physicians’ as doctors whose primary affiliation is
with the Royal Australasian College of Physicians . Medical
professionals may work in public hospitals, which are
the responsibility of state governments and/or privately.
Patients receive some reimbursement for private consul-
tations and specified pathology tests through the Federal
Government’s MBS. At the time of the survey, there were

20 genetics conditions for which tests were reimbursed
through the MBS (see online supplemental table S1).
Clinical genetics services provide screening, diagnostic
and genetic counselling services to patients on referral
by a medical practitioner. They are based primarily in
publicly-funded hospitals and staffed by health profes-
sionals trained in genetics (eg, clinical geneticists,
genetic counsellors). Here, we focus on the non-genetic
medical workforce and as such define ‘medical special-
ists’ as medical doctors who are trained or in training
for a specialty other than clinical genetics. We excluded
general practitioners (family physicians) who practise
general medicine in the community and genetic special-
ists (eg, clinical geneticists and genetic counsellors) as
separate studies were conducted for those subspecialties.*
(Cusack et al, Australian Journal of General Practice, in
press). We also excluded radiologists and pathologists as
in Australia they typically perform investigations rather
than requesting genomic tests and oncologists, as they are
the focus of other ongoing national studies.

Details of survey development, domains and the full set
of questions have been reported elsewhere.” ** In brief,
the survey is informed by the COM-B model and includes
28 questions across five key domains: personal characteris-
tics, current practice with genomic medicine, perception of
preparedness to practice genomic medicine, perception of
how proximal genomic medicine is to clinical practice and
preferences for future models of practice and education. We
defined ‘genomic medicine’ as the use of testing that inves-
tigates many regions of the genome at once, such as gene
panels and E/GS, but excluding non-invasive prenatal testing
using sequencing technologies. The scope of the survey was
testing to investigate genetic conditions. The survey was
deployed electronically from February to September 2019
using Research FElectronic Data Capture software hosted at
the Murdoch Children’s Research Institute.”

Respondents provided consent by completing the
initial screening and consent question.

Recruitment

Inclusion criteria

Medical specialists were eligible to complete the survey
if they had commenced or completed their specialist
training and were currently practising clinically in
Australia.

Recruitment was staged through

» Relevant medical colleges (March—June 2019) and soci-
eties/associations (April-June 2019)

» Hospitals (June-October 2019). One hundred and
thirty-two hospitals were identified from the ‘MyHos-
pitals’ search tool on the Australian Institute of Health
and Welfare website®® to represent both public and
private hospitals in metropolitan, regional and rural
settings across all Australian states.

» Social media (June—July 2019). Three tweets were
posted on the Australian Genomics Twitter account
(https:/ /twitter.com/AusGenomics) over 10 business
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days, then this process was repeated twice, with approx-
imately 1 week between each cluster of tweets.
Content referenced specific survey questions or
preliminary data to pique interest of potential partic-
ipants. For example, Early survey results suggest that
even though medical specialists are ordering #genom-
ictests for their #patients, many don’t feel #prepared
for #genomicmedicine. We want to know how you feel
(LINK)’ or ‘Do you feel ready for #genomics in #clin-
icalpractice? We want to hear from Australian medical
specialists (LINK)’.

» Investigator networks of national and state-based
genomics initiatives, Australian Genomics and
Melbourne Genomics (July 2019).

Medical colleges, societies and hospitals circulated
information about the study to their membership or staff
using regular communication channels, for example,
newsletters, e-bulletins, emails, etc. Information was
circulated up to three times per organisation, dependent
on advertising charges, perceived responder burden
and/or internal timelines. The information included a
brief description of the study, ethics approval and a link
to access the online survey. Recruitment also included
professional networks and snowball sampling throughout,
with all contacts asked to retweet Australian Genomics
tweets if possible. All respondents were asked to share the
survey with relevant colleagues.

Data cleaning and analysis

Data were exported to, cleaned and then analysed in Stata
16.0. Cleaning involved removing surveys completed by
ineligible respondents or surveys with no data beyond
demographic questions. For analysis, career stage was
grouped into Basic Trainee, Advanced Trainee or Fellow,
as defined above. Specialists were grouped according
to self-reported primary college affiliation. All categor-
ical questions included an open-ended text option for
‘Other’; qualitative data provided for these questions were
reviewed by three researchers (AN, EAK and M]) and
recoded into existing response categories if possible (see
online supplemental table S2). Representative quotes are
provided in (online supplemental table S3) for illustra-
tive purposes where they enhance the understanding of
the quantitative results.

Descriptive and inferential statistics were used to analyse
the data, including two-sample tests of proportions, x* or
Fisher’s exact tests as appropriate to data characteristics.
A p<0.05 was considered significant. When determining
representativeness of the sample, data were referenced
against Medical Board of Australia Registrant data,?’ the
National Medical Training Advisory Network® * and the
National Health Workforce Dataset.™

RESULTS

Recruitment and response rates

As shown in figure 1, recruitment strategies were stag-
gered and overlapping from March to October 2019.

700

600

%
=}
S

Investigator
networks

Hospitals *

400

300
Social

media

Medical

Medical societies
colleges ¢

Y

N
=}
1<}

Number of survey attempts

=
o
oS

0
01-Feb 01-Mar 01-Apr 01-May O1-Jun 01-Jul 01-Aug 01-Sep 01-Oct 01-Nov

Figure 1 Number of survey attempts shown with
recruitment strategies and timelines after pilot data were
complete (n=41). Recruitment start dates are shown and
overlapped from March to October 2019 (as described in the
methods). Snowball recruitment may have continued beyond
these periods (eg, forwarding a newsletter or retweeting) but
this could not be monitored.

All 10 Australian medical colleges and 24 of 55 medical
societies/associations approached agreed to advertise the
survey. Of 132 health networks (functional or geograph-
ical groups of Australian public hospitals defined by the
relevant State Government) and hospitals contacted,”
62 agreed to advertise the survey (67.6% of metropol-
itan hospitals and 42.9% of remote hospitals), which was
subsequently shared with staff at a total of 74 hospitals.
There were an estimated 37 000 trainees and fellows in
our target specialty audiences at the time of the survey.27
However, using diverse recruitment approaches that
could target one individual in several ways and at several
time points meant that it was not possible to determine
how many medical specialists were aware of the survey
during the recruitment period.

Sample characteristics and representativeness

Of 617 attempts at survey responses, 54 did not meet the
inclusion criteria and 154 did not complete any ques-
tions beyond consent to participate (see online supple-
mental figure S1). A total of 409 responses were therefore
included in analyses. Totals differ across questions due to
opportunity to provide more than one response, missing
data or attrition; where this has occurred, the denomi-
nator has been described.

Table 1 presents respondent demographics compared
with reference data from the Medical Board of Australia,27
the National Medical Training Advisory Network® *’ and
the National Health Workforce Dataset.”® Our sample
had slightly less males (p=0.039), was under-represented
for 25-34 year olds (p<0.0001), and overrepresented for
55-64 year olds (p<0.0001). As would be expected from
this age bias, there was a smaller proportion of Basic and
Advanced Trainees than expected from the reference
data and a larger proportion of Fellows (p<0.0001). Our
sample was broadly representative of primary work loca-
tions of medical specialists across Australia. Of the eight
Australian states and territories, one was over-represented

Nisselle A, et al. BMJ Open 2021;11:€044408. doi:10.1136/bmjopen-2020-044408

3


https://dx.doi.org/10.1136/bmjopen-2020-044408
https://dx.doi.org/10.1136/bmjopen-2020-044408
https://dx.doi.org/10.1136/bmjopen-2020-044408
https://dx.doi.org/10.1136/bmjopen-2020-044408

Open access

||

Respondents Reference data ‘
Characteristic n (%) 95% CI N (%) 95% CI P value

Male 213 (52.1) 47.2 10 56.9 61700 (57.1) 56.8 to 57.4 0.039

Prefer not to answer 11 (2.7) 1.5t04.8 - -

<24 years - - 398 (0.4) -

35-44 years 114 (27.9) 23.5t032.2 28 431 (26.3) 26.1 10 26.6 0.4794

55-64 years 103 (25.2) 21.21t029.6 18 060 (16.7) 16.5t0 17.0 <0.0001

Trainee levelt

Advanced trainee 18 (4.4) 2.6t06.7 8890 (18.3) 18.0t0 18.7 <0.0001

Australian state or territory*t

New South Wales 119 (29.1) 24.7 t0 33.5 11 566 (31.2) 30.7 to 31.7 0.3622

Queensland 75 (18.3) 14.8t022.4 7320 (19.7) 19.3 to 20.1 0.4777

Tasmania 13 (3.2) 1.5 t0 4.9 759 (2.0) 1.9t02.2 0.1091

Western Australia 26 (6.4) 4.0t0 8.7 3510 (9.5) 9.2t09.8 0.0324

Major city 306 (75.0) 706t079.0 72304 (79.2)  78.9t0 79.4 0.0391

Outer regional 31 (7.6) 5.41010.6 5299 (5.8) 5.7106.0 0.1216

Very remote 2 (0.5) 0.1t02.0 376 (0.4) 0.4100.5 0.8048

Public hospital or healthcare provider 288 (70.4) 65.8to 74.7

Self-employed/ private practice 83 (20.3) 16.7t024.5

*Reference data: Registration Data Table 2019.%"

tReference data: Medical Education and Training in Australia.?®
1n=408 for state and location.

§Reference data: Medical Workforce Factsheet 2016.%°

9] There were no comparable reference data for this category.

(Australian Capital Territory; p<0.0001) and two were  regions were significantly over-represented in our sample
under-represented (South Australia; p=0.028); Western (p=0.0018). The majority of respondents were primarily
Australia; p=0.032). Although three-quarters of respon-  employed at public hospitals or healthcare providers. A
dents worked in a major city, those working in remote  quarter of respondents had been involved in a genomics
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20% 30% 40% 50% 60%

Physician | 2

Surgery 137
Anaesthetics 136
Emergency medicine NN 31
Obstetrics and gynaecology s 27
Psychiatry ] 14
Intensive care medicine M 13
Ophthamology 9
Dermatology M 7
Sport and exercise medicine ] 1

Other (e.g., rural and remote medicine) 1] 2

Representative of Australian
medical specialist population

l Over-represented
| | Under-represented

[ ] No reference data

Figure 2 Proportion of each reported primary specialty in the sample (n=409) grouped by primary medical college affiliation.
Grey bars signify specialties where proportions were representative of the medical specialist population when compared with
reference data.?” The black bar signifies a specialty which was over-represented (physicians; p<0.0001). White bars signify
specialties which were under-represented: anaesthesiology (p=0.002), psychiatry (p<0.0001) and surgery (p<0.0001). The
reference data did not include a classification for ‘rural and remote medicine’, so representativeness could not be determined

for this specialty (pale grey bar).

research projectin the last 5 years (n=96, 24.7%). Of these,
respondents were involved in clinical (83.3%), laboratory
(49.0%), bioinformatics (15.6%) and/or social science
(6.3%) projects. Only 7.2% of respondents indicated
that they were affiliated with any state-funded or feder-
ally funded genomic health alliances. Figure 2 describes
proportions of respondent specialties, compared with
the proportions expected from reference data.”” The
largest group of respondents were physicians, totalling
232 (56.7%) responses. Our sample was representative of
most specialties with some exceptions: there were more
physicians (p<0.0001 and fewer anaesthetists (p=0.002),
psychiatrists (p<0.0001) and surgeons (p=0.0001).

Current practice in genomic medicine
Respondents (n=387) answered a series of questions
about their current practice in genomic medicine. Just
over half of respondents had contacted their local genetics
service in the last 12 months (n=203, 52.5%), although
this was relatively infrequent, with one-third of these 203
respondents indicating this was once or twice in the last
12 months (36.6%). The main reasons for contacting
genetics services included: seeking information about a
suspected genetic condition (48.0%), advice on how to
refer a patient (42.6%) and choosing which genetic or
genomic test to order (38.1%). Of those who had not
contacted clinical genetics, the majority indicated that
this was because they had not yet needed advice (73.5%).
Over half of respondents (n=208, 53.9%) had engaged
in genomic sequencing testing in the last 12 months by
either ordering a gene panel or E/GS, or referring a
patient to a genetics service for those tests. Nearly a third
of respondents (n=121, 31.3%) had ordered at least one
of these tests, with 29.0% (n=112) ordering a gene panel
and 13.0% (n=50) ordering E/GS. When asked about
frequency of ordering each test in the previous year, the
most common response was once or twice for both gene

panels (n=42/112, 37.5%) and E/GS (n=23/50, 46.0%).
In contrast, 112 respondents (29.0%) had ordered a
microarray in the previous year, most commonly monthly
(n=41/112, 36.6%). Funding for tests varied (online
supplemental table S4), with microarray tests often funded
by the MBS, gene panel tests by the institute /hospital and
E/GS tests by research grants. Overall, 63.3% of respon-
dents (n=245/387) had engaged in genetics/genomics in
one or more ways: contacting their genetics service, or
ordering or referring for a microarray, gene panel or E/
GS test.

Respondents were asked to reflect on their confi-
dence about genomic concepts and skills (figure 3).
Medical specialists reported the highest level of
confidence when taking a family history to elicit
information about genetic conditions, and lowest for
knowledge about genomics. There was greatest varia-
tion in their confidence to make decisions based on
genomic information (IQR=2-7).

Current practice compared with expected future practice in
genomic medicine

Overall, two-thirds of respondents think genomics will
impact their practice in the next 2 years (n=199/298,
66.8%). Of those medical specialists who think their
practice will be impacted, they anticipate it will change
the way they manage patients (n=177/199, 88.9%) and
practice medicine (n=151/199, 75.8%), more so than
impact on workload (n=86,/199, 43.2%). For respondents
who felt genomics would not impact their practice in the
next 2 years (n=50/298, 16.8%), open-text comments
(n=47) suggested this was due to perceived relevance
to their specialty, timing and/or pragmatic issues of
service delivery (see online supplemental table S3). The
remaining 49/298 (16.4%) respondents were ‘unsure’.
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Figure 3 Average confidence about genomic concepts and skills on a scale of 1 ‘not at all confident’, 5 ‘neutral’ to 10 ‘very

confident’ (n=273). Boxes represent the interquartile ranges wi
bars.

More respondents currently perform clinical activities
before and after E/GS testing (figure 4, n=314, 10.6% to
80.3% across these steps) than are involved in non-clinical
activities directly related to the test itself (6.7% to 17.0%).
Similar patterns were seen in their expectations of the steps
they would perform in the future if they had adequate
education, training and support: 40.8% expect to perform
all pretest steps and 23.1% all post-test steps, while 40.3%

0

PRE-TEST

Elicit genetic information through family history

Identify appropriate patient/ family

Provide pre-test counselling

Order a genomic test

TEST

Attend clinical meeting to discuss test
Assist lab to prioritise variants®

Provide phenotypic information
Perform laboratory and bioinformatics testing processes®
Perform literature/data searches to decide/confirm results”
Attend clinical meeting to discuss results

POST-TEST

Return results

Provide results counselling

Organise/refer for cascade screening

Ongoing follow up (recurrence risk, reproductive options, etc.)

Post-test follow up

Other

O Currently perform

Figure 4 Steps in genomic testing that respondents (n=314)
to perform in the future, if they had adequate support, educati

ith minimum and maximum value; medians are shown as white

do not expect to perform any steps relating to the test itself.
Notably, there were significant increases in the proportion
of specialists who expect to perform each step in future
practice (p<0.004 across all steps), with the exception of
eliciting phenotypic information about genetic conditions
as part of a family or medical history for the purpose of
assisting with variant interpretation, which was already high
(80.3% current, 83.4% future; p=0.3).
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W Expect to perform

currently perform (white bars) compared with steps they expect
on and training (black bars). Non-clinical steps are indicated

by . Differences between proportions for ‘currently perform’ and ‘expect to perform’ are indicated by *p=0.004, **p=0.001,
***p=0.0006, ***p<0.0001. The difference for the first step—elicit genetic information through family history—was not significant
(p=0.3). The full wording of each step is provided in online supplemental table S5.
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Table 2 Medical specialists’ preferred models for delivering a genomic sequencing test in inpatient and outpatient settings

(n=218)

Inpatient Outpatient

n=178* n=195*

n (%) 95% CI n (%) 95% CI
You initiate testing and discuss results with patients/ 4 (2.3) 0.6t05.6 8 (4.1) 1.8t0 7.9
families
You initiate testing and discuss results with patients/ 43 (24.2) 18.2to 31.1 49 (25.1) 19.2t0 31.8
families, with support from a clinical genetics team as
needed
You refer to a clinical genetics team to initiate testing and 68 (38.2) 31.0t0 45.8 87 (44.6) 37.5t051.9
discuss results with patients/families
You do not see, and do not expect to see, patients who 33 (18.5) 13.1t025.0 23 (11.8) 7.6t017.2
would benefit from genomic testing
Unsure at this stage 30 (16.9) 11.7 t0 23.2 28 (14.4) 9.8 t0 20.1

*A total of 218 respondents completed this question, indicating a preference for either the inpatient or outpatient setting or both.

Preferred future models for delivering genomic medicine
When reflecting on preferred models for delivering
genomic medicine in the future, the model most
often selected by respondents was referral to their
local genetics services to initiate testing and discuss
results (table 2). This was the case for both inpatient
and outpatient settings. The second most preferred
model was delivering testing with support from a local
genetics service. The type of support included: advice
on whether testing is appropriate (60.0% for inpatients;
66.7% for outpatients); interpreting results (72.0% for
inpatients; 75.0% for outpatients); discussing results
with families (60.0% for inpatients; 70.8% for outpa-
tients); or follow-up genetic counselling (80.0% for
inpatients; 83.3% for outpatients). A small number
expect to initiate genomic testing themselves with no
supportfrom alocal genetics service, while some respon-
dents also indicated they did not expect to see patients
who would benefit from genomic testing. Overall,
significantly more respondents preferred a model that
includes involvement of genetics services (for support or
referral) than a model of initiating testing themselves:
inpatients, 62.4% (95% CI 54.8% to 69.5%) compared
with 2.3% (95% CI 0.6% to 5.6%), p<0.0001); outpa-
tients, 69.7% (95% CI 62.8% to 76.1%) compared with
4.1%; (95% CI 1.8% to 7.9%, p<0.0001).

Preparedness for genomic medicine and preferences for
future education

While one-third (n=92/273, 33.7%) of respondents had
completed education in genomics in the past year, only a
quarter (n=73/297, 24.6%) felt prepared to use genomic
sequencing testing in their practice. Comments from
those who did not feel prepared or were ‘unsure’ (n=210
combined) primarily suggest this could be addressed
through genomics education and training (online supple-
mental table S3). Forty-two per cent of respondents felt
that improved genomic knowledge may alter their clinical

practice (n=115/273, 42.1%) but a similar proportion were
‘unsure’ (n=114/273, 41.8%).

When asked about preferred modes of learning
genomics, most respondents (n=250/273; 91.6%)
endorsed at least three different modes (table 3). The two
most commonly preferred—CPD activities and learning
from peers—were also the two most commonly used
currently. In contrast, reading specialty texts was the third
most common way of learning about genomics currently,
but the eighth preferred. Respondents indicated a pref-
erence for genomics education incorporated into their
usual work activities (eg, internal workplace seminars,
departmental presentations and clinical meetings).

Despite three-quarters of respondents reporting they
had already learnt basic concepts of genomics (table 4;
n=271), a similar proportion still requested this topic for
future education. Six topics were endorsed by over 80%
of respondents including current and emerging applica-
tions in genomic medicine, the clinical utility of different
tests and topics around patient management. Again,
respondents could select more than one topic, with
92.3% indicating they wanted to learn about at least five
topics in the future, and 26.4% selecting all topics. Nearly
two-thirds of respondents indicated they wanted to learn
about communication skills with patients, with comments
throughout the survey suggesting a need for training in
how to explain genomic testing concepts, implications
and results to patients.

DISCUSSION

This paper provides a baseline snapshot of Australian non-
genetic medical specialists’ practice of genomic medicine
and perspectives at a pointin time before E/GS was widely
available to them as a funded clinical test. In 2019, 60% of
all 409 survey respondents reported some form of inter-
action with genetics services or genetic/genomic testing.
The test ordered most frequently was a microarray, but
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Table 3 Current and preferred modes of learning about genomics (n=273)*

Mode of learning about genomics

Currently use (%) Prefer to use (%)

Continuing professional development/continuing medical education activities  51.8 79.8
Consult colleagues and peer 54.0 79.4
Internal workplace specialty seminars, conferences or similar 34.1 74.0
Departmental presentations 35.8 72.0
Clinical meetings 34.8 71.4
External specialty seminars, conferences, etc 36.0 67.3
Internal workplace genetic or genomic seminars, conferences, etc 24.9 66.3
Reading specialty texts 48.2 63.2
Online webinars, courses, massive open online courses (MOOCs), etc 15.8 59.6
Certification/fellowship activities 34.4 56.4
External genetic or genomic seminars, conferences, etc 18.4 50.0
Small group tutorials 8.1 44.9
Study days at place of employment 12.5 41.9
Genomic research project 17.6 32.6
Time in a service or laboratory with genomics expertise 6.2 17.6
Mass media 12.5 14.0
Social media 7.4 11.0
Other (eg, fact sheet written by geneticist) 0.0 0.4

*Respondents could select more than one mode.

more than a quarter of all survey respondents indicated
they had ordered a genomic sequencing test in the past
12 months. Respondents anticipated their practice would
change in the near future, with significantly more respon-
dents expecting to be involved in activities relating to E/
GS in the next 2 years than currently. Consistent with
discipline-specific studies from other countries,' '* %7
we found the majority of respondents in our survey did
not feel prepared to use genomic sequencing testing in
their practice and over two-thirds preferred a model that
involved genetics services in some way. Our study extends
existing literature by providing greater depth of insight
into the education needs and preferences of a broad
range of medical specialists.

A strength of this snapshot is the use of a survey too
grounded in a theoretical model. The COM-B model
posits that behaviour is influenced by capability, oppor-
tunity and motivation.” Opportunity is clearly impacted by
the availability of funded genomic tests. The test usage
reported by respondents in this study reflects the avail-
ability of MBS reimbursement. For instance, microarrays
for developmental delay have been established as MBS-
reimbursed pathology tests for a decade. Tests reimbursed
at the time of this survey are most typically requested by
oncologists, clinical geneticists, haematologists, immu-
nologists, paediatricians, obstetricians, nephrologists and
neurologists.”” Our survey sample included these special-
ties, barring clinical geneticists and oncologists, who were
not the focus of this study. At the time of this survey E/
GS tests were not reimbursed by the MBS. The relatively

124

lower proportion of respondents who had ordered these
tests used a variety of other funding mechanisms, most
commonly hospital or research funds, and noted avail-
ability of funding as an influence when ordering genomic
tests in the future. Since this study was completed, MBS
now reimburses genomic sequencing tests for some
clinical indications when ordered by paediatricians,
enhancing their opportunity to use genomic testing in
their clinical practice. It is anticipated that reimburse-
ment for other clinical indications (and medical special-
ties) will follow in the future.

Broadening the responsibility for delivering genomic
medicine to non-genetic medical specialties may address
issues such as patient access, genetics workforce capacity
or long wait times for genetics consultations. However,
the medical specialists surveyed in our study show a
clear preference for a model of genomic medicine that
involves support from genetics services, rather than
ordering tests and managing patients themselves. This
may relate in part to their capacity to respond, such as
constraints on their own time or competing health prior-
ities. However, it is clear that there is a gap in respon-
dents’ perceived capability to respond to the availability of
funded tests. Currently, respondents lack confidence in
their knowledge and ability to explain genomic concepts,
and make decisions based on genomic information. This
may explain their desire to practice collaboratively with
clinical geneticists and genetic counsellors to varying
extents. Itis possible that these service model preferences
could change as their capability (and confidence in their

8
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Table 4 Topics relevant to genomic medicine that medical specialists have learnt about or would like to learn (more) about

(n=271)*
Have learnt Want to learn (more)
Education topic about (%) about (%)
Genetic/genomic knowledge
Basic concepts 77.5 771
Disorders and diseases 74.2 83.4
Current applications in genomic medicine 60.9 88.9
Emerging applications in genomic medicine 55.7 87.8
Genetic/genomic testing and technology
Types of genetic tests 64.9 76.4
Types of genomic tests 58.7 771
Applications of somatic genomic tests 45.4 75.6
Applications of germline genomic tests 37.6 69.7
Clinical utility of tests 57.6 88.6
Classification of genomic data during testing 41.3 67.9
Limitations of testing 50.2 79.7
Pretest or post-test aspects
Recognising patients who may benefit from genomic testing 60.9 83.0
Communication skills with patients 70.8 63.1
Performing genetic risk assessments 57.6 67.5
Referring appropriately for a genomic test 59.4 81.5
Requesting a genomic test for a patient 53.9 70.8
Interpreting genomic test results 52.0 74.9
Cascade testing 53.9 68.6
Ethical, legal and social implications
Ethical implications 59.0 75.6
Legal implications 52.4 75.3
Psychosocial implications 57.2 74.9

*Respondents could select more than one topic.

capability) develops with greater opportunity, experience
and learning.22 # Education and training was certainly
seen as a solution to feeling unprepared by a substantial
proportion of respondents in this study, as also observed
by others.” In the past 2 years, continuing education for
Australian medical specialists has been produced locally
at an introductory level by a number of initiatives and
organisations (for example, https://elearning.racp.edu.
au/course and http://learn-genomics.org.au/). More is
clearly needed: survey respondents are very interested in
genomics education and nearly all respondents selected
five or more of the topics that they wished to learn about.
This is perhaps unsurprising given their perception of
being unprepared and expectation of a greater role in
the near future, provided they receive adequate support
and education. The most popular education topics were
related to pretest aspects of testing, such as identifying
appropriate patients to refer and knowing how to refer,
consistent with the significantly stronger preference for
a genetics-led model for genomic medicine. Educational

strategies will need to consider both the diversity of respon-
dents’ preferences for modes of learning and timing with
respect to clinical implementation. Not only will timing
affect perceived relevance to clinical practice, and there-
fore, motivation to learn,37 but preferences and needs may
evolve as implementation progresses.

Our rigorously developed survey tool can be deployed
again in the future to capture changes in workforce prac-
tice and preferences over time. It could also be repur-
posed to inform needs for national education initiatives
targeted to specific specialties or to assess change in their
knowledge, practice or preferences. Wider use of the tool
can also provide a basis for documenting and comparing
data across specialties and countries. Our experience with
deployment of the survey may assist in this regard, as we
purposefully staggered recruitment methods to monitor
response rates. Although it is not possible to determine
which recruitment approach was most successful because
of overlapping timeframes, increases in the number
of responses to our survey coincided with recruitment
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approaches using social media, internal hospital commu-
nication channels and investigator networks. This may
reflect increasing professional use of social media by
medical specialists® and greater attention to emails from
their employing hospital than a medical college or society.
It may also explain the higher representation of Fellows
and older specialists in our sample, as trainees were often
not on staff mailing lists used by hospitals to distribute the
survey. Our staggered and comprehensive recruitment
approach also achieved a strong response from rural
and remote medical specialists, who are often missed in
research. Under-representation or over-representation of
medical specialists in some Australian states may be due
to differences in governance (hospital and/or research)
and site-based communication policies that limited
dissemination of the survey. One could assume special-
ists who graduated more recently may be more engaged
with genomic medicine but previous research from our
group described varied genomic literacy and experience
at each career stage.”” Similarly, specialists working in
metropolitan areas, where almost all genetics services are
based, might have been expected to be likely to complete
our survey but this was not seen in our sample. While it is
not possible to determine the response rate, our sample
represents 1.2% of 37 000 medical sgecialist registrants
with the Medical Board of Australia®’ and is within the
range achieved in similar surveys of American physicians
that also recruited participants through medical societies
and associations (0.6%-2.6%).12 3%

This national snapshot of medical specialists’ current
practice in genomic medicine provides the first detailed
insight into the continuing genomics education needs of
a broad group of subspecialties. It includes some special-
ties, such as emergency medicine, palliative medicine
and infectious disease, for the first time internationally.
Those currently involved and/or most interested in
genomic medicine may have been more likely to respond,
meaning these results may present an overestimation of
current practice in Australia, but this might also mean
our respondents are those likely to undertake continuing
education and engaging with genomics. Consequently,
our results can assist educators to best meet learner needs
when developing and implementing genomics educa-
tion to ultimately create a competent, genomics-literate
workforce. The findings will also be helpful to genetics
services and other clinical services implementing models
for genomic medicine delivery. Further data analysis
will provide insights into any differences between early
adopters of genomic medicine and those who have notyet
engaged, enabling the development of targeted, tailored
genomics education and other capability-building strate-
gies for optimising the adoption of genomics by medical
specialists.
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