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Abstract
Mainstream genetic testing in routine oncology care requires implementation research to inform intervention design. In
Australia, funding is available for oncology health professionals (OHP) to organise genetic testing (GT) for eligible colorectal
and endometrial cancer patients as part of their routine care. To assess the health system ability to incorporate this practice
change, we conducted an implementation survey using the Consolidated Framework for Implementation Research (CFIR).
The online survey was available from April to September 2020 to OHP and genetic health professional (GHP). In total, 198
respondents attempted the survey, with 158 completed and 27 partial responses: 26% were GHP, 66% OHP and 8%
pathologists. Of all responders, 50% were female, mainly practicing in public hospital settings (57%) in an urban location
(80%) and with an 18–60 years plus age range. The majority of respondents saw the relative advantage of aligning GT to
abnormal universal tumour screening (UTS) results, with 77% of GHP and 78% of OHP agreeing it would streamline care for
patients. There was disagreement across healthcare professional groups about knowledge and self-efficacy, with 45% of GHP
not viewing oncologists as ‘feeling confident’ to use genetic test results for treatment management decisions, while 62% of
OHP felt confident in their ability. Both OHP and GHP’s indicated embedding a genetic counsellor in oncology or having a
genetics point of contact to support integrating of GT through UTS as favourable interventions. Implementation research
findings allow for the design of targeted interventions and a model for GT integration into oncology.

Introduction

Colorectal cancer (CRC) is the third most common cancer
in men and the second most common cancer in women

worldwide [1, 2]. In Australia, CRC is the second most
common cancer in men and endometrial cancer (EC) affects
1 in 44 women [3]. The majority of sporadic CRC occurs
due to the accumulation of multiple mutations in the
adenoma–carcinoma pathway [4]. The microsatellite
instability (MSI) pathway mainly causes rarer hereditary
CRC [4] like Lynch syndrome (LS) through pathogenic
variants in MLH1, MSH2, MSH6, PMS2 or EPCAM genes.
Other rarer hereditary CRC causes are attributed to
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pathogenic variants in APC, SMAD4, BMPR1A, STK11,
GREM1 and MUTYH. Even though the majority of CRC is
sporadic, the rarer heritable cancer accounts for 5–10% due
to germline pathogenic variants in the above genes [5]. LS
accounts for 3% of CRC and up to 6% of EC [6–8]. For
these reasons, recent approval of Australian public funding
allows CRC and EC medical specialists to order panel
genetic testing (GT) for eligible patients [9].

Previously access to GT for LS was through family his-
tory and tumour-based screening of CRC or other LS-related
cancers with the Amsterdam and Amsterdam II criteria
[10, 11], Bethesda and revised Bethesda criteria [12, 13],
which now have proven limitations in detecting LS [14]. To
circumvent these limitations recommendations to screen all
CRC and EC tumours for deficient mismatch repair
(dMMR) proteins (MLH1, MSH2, PMS2 and MSH6)—
through UTS utilising immunohistochemical (IHC) staining
or MSI testing were made in 2009 [15]. As dMMR protein
function is an indication for germline GT [16] it has the
potential to increase the identification of LS. However, to
streamline the UTS strategy the 10–15% of sporadic CRCs
with the somatic loss ofMLH1 need to be excluded by reflex
testing for BRAF mutation or MLH1 methylation prior to
referral to genetics for LS GT [17] (Supplementary Fig. 1).

Even with the above triage screening strategies, evi-
dence highlights that the identification of LS remains
suboptimal [18, 19], citing healthcare professional bar-
riers, such as the lack of familiarity of LS and the structure
and function of genetic services and negative attitude
towards GT [20, 21]. Changes in Australian public
funding for GT [9], with EC and CRC medical specialists
able to request GT instead of referral to genetic services
could circumvent these barriers. The new approach
requires UTS for dMMR protein function analysis to be
performed in combination with reflex BRAF or MLH1
methylation (excluding sporadic cases). This approach
then directs panel GT through the CRC and EC medical
specialist for appropriate patients instead of referral to
genetic services—defined as CRC and EC mainstreaming
(Supplementary Fig. 1). The benefit of improving LS
identification through mainstreaming GT is important as
cancer prevention strategies exist through annual or
biennial colonoscopy, daily aspirin intake and risk-
reducing total abdominal hysterectomy [22, 23] in those
with an LS-related cancer or an unaffected relative
through cascade GT in families [24, 25]. Cancer preven-
tion through cascade GT is one of the premises of an
Australian UTS guided GT screening strategies for cost-
effectiveness [26].

International studies show challenges with UTS
implementation and can inform lessons about how to
align UTS with GT for CRC and EC clinical care. A 2012

United States of America study found 51% of 100 com-
munity hospitals had adopted UTS [27] citing, lack of a
tracking system for genetic referrals and patient follow-up
as one of the barriers to adoption. GT integration with UTS
would also rely on physician knowledge, continued patient
engagement, and efficient pre-test genetic counselling [25],
all recognised barriers. Further implementation research and
understanding of the barriers to mainstreaming for CRC and
EC in routine oncology practice is needed to inform multi-
stakeholder implementation. Therefore, the aim of this
study was to understand the views of different professional
groups and implementation factors that will influence the
adoption of mainstream GT for CRC and EC in the Aus-
tralian oncology health system.

Materials and methods

Survey development

The study survey was developed using the Consolidated
Framework for Implementation Research (CFIR) five
domains; ‘intervention characteristics’, ‘outer setting’,
‘inner setting’, ‘characteristics of the individuals involved’
and the ‘process of implementation’ [28]. All CFIR
domains were included and the survey design was informed
from our BRCA qualitative mainstreaming study [29] along
with qualitative literature [19–21, 27, 30–32] about the
barriers and facilitators of UTS for CRC and EC. The
commonalities between BRCA mainstreaming themes [33]
and the LS qualitative literature [19–21, 27, 30–32] were
mapped to the CFIR domains and constructs to identify key
attributes to focus on in the survey design. Agree–disagree
statements were designed to address the key attributes
identified. The Australian Genetic Testing Mainstreaming
Collaborative Group, the internal research team, a consumer
representative, an OHP and an international LS genetic
counselling expert were consulted. Their review led to the
refinement and consensus selection of statements and
questions to include. The final survey consists of 18, 26 and
31 agree–disagree statements for pathologists, GHP
and OHP, respectively. These statements facilitated data
collection on the:

(1) relative advantage of mainstreaming GT for CRC and
EC into oncology practice

(2) individual characteristics, such as knowledge and
beliefs about the intervention and self-efficacy

(3) inner setting relating to implementation climate and
readiness to implement

(4) processes of planning and engaging the main
stakeholders in the oncology setting.
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The final survey was approved (Ref: 2019/1027) by the
University of Sydney (USYD) Human Research Ethics
Committee, pilot tested with three G/OHP and distributed
(between April and September 2020) via G/OHP profes-
sional organisations, taking between 10 and 15 min to
complete.

Survey recruitment

Two approaches were used to recruit:

(1) GHP (genetic counsellors and clinical geneticists)
through the Australian Society of Genetic Counsellors
and the Human Genetics Society of Australasia; OHP
(medical oncologists, surgeon, nurses, gastroenterol-
ogists and pathologists) through the Medical Oncol-
ogy Group of Australasia, the Clinical Oncology
Society of Australasia, the Colorectal and Surgical
Society of Australia and New Zealand, the Cancer
Nurses Society of Australia and the Gastrointestinal
Society of Australasia; and

(2) disseminated through heads of cancer genetics,
oncology, nursing, surgery and gastroenterology
departments to snowball the invitation to profes-
sionals in their network likely to affected by GT
mainstreaming for CRC and EC.

A direct recruitment approach to organisation member-
ship is not permitted by governing bodies and it is not
possible to know subspecialty and denominator numbers for
all the relevant professionals targeted.

Data analysis

Survey data were collected and managed in Research
Electronic Data Capture Version 10.0.1 [33] hosted at the
USYD. Descriptive analyses were performed in Excel
(Microsoft) by including complete and partial survey data
with n varying by statement. The survey was exploratory
and not hypothesis driven. To assess differences in views
across GHP and OHP for each CFIR implementation factor
category, proportion and percentages were used to sum-
marise responses to statements and to assess barriers and
intervention suggestions. Consultation with a biostatistician
was undertaken and due to the small sample sizes for each
health professional, the data did not lend to robust statistical
testing. Participants were asked open-ended questions on
implementation strategies or factors to determine the suc-
cess of GT mainstreaming for CRC and EC. After data
collection, the answers were separated according to the G/
OHP or pathologist in Excel. Thematic analysis was used to
interpret the free text comments [34] and coding resulted in
emerging patterns and categories in relation to CFIR

domains. CFIR category frequencies that appeared most
frequently were reported and compared to the quantitative
responses. Coding and analysis were checked by SL and
NR with consensus agreement reached.

Results

There were 198 attempts to complete the survey. From this
pool, there were 158 completed survey responses and 27
partial responses (48 GHP, 123 OHP and 14 pathologists)
and all of these were included in the analysis. As complete
and partial responses were included in the analysis, n varies
by question response. The overall participant demographics
are described in Table 1 and Fig. 1A, B, C. An accurate
response rate was unable to be determined due to profes-
sional organisations privacy regulations and the snowball
sample approach taken. However, an estimate of repre-
sentativeness of the samples reveals 42% (40/96) practicing
cancer genetic counsellors, 40% (8/20) geneticists from a
possible 20 Familial Cancer Clinics. Forty-nine pathology
laboratories exist in Australia, giving an estimate response
rate for pathologists of 29% (14/49) as respondents came
from all five Australian states. Pathologists survey respon-
ses are presented where applicable as the survey questions

Table 1 Participant demographics and characteristics for all
responders.

Demographic Respondents n= 198 (%)a

Profession

Medical oncologist 29 (15)

Oncology trainee 5 (3)

Gynaecological oncologist 7 (4)

Nurse 21 (11)

Surgeon 53 (27)

Gastroenterologist 9 (5)

Pathologist 15 (8)

Geneticist 8 (4)

Genetic counsellor 43 (22)

Other 9 (5)

Gender

Male 95 (48)

Female 100 (50)

Prefer not to say 3 (2)

Age range

18–29 3 (2)

30–39 58 (29)

40–49 49 (25)

50–59 56 (28)

60+ 32 (16)

aRounding of percentages means they do not always add to 100%.
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per health professional group varied due to discipline-
specific roles. For all oncologists and trainees, a potential
response rate of 41/568 (7%) and for colorectal surgeons
43% (53/122), 1% (9/773) for gastroenterologists and 2%
(21/1100) for nurses was estimated. Some estimate response
rates are lower as information on denominator numbers for
subspecialty groups of interest are not available.

Implementation factors of ‘intervention
characteristics’

Relative advantage and cost

The majority of respondents (93% of GHP and pathologists;
87% of OHP) were aware of the UTS recommendations for
CRC and EC and about three-quarters (77% of GHP; 78%
of OHPs) agreed that mainstreaming GT with abnormal
UTS would streamline care for patients. OHP saw the
relative advantage of GT informing treatment management
(85%) and cancer prevention (91%) and that it was relevant
to their clinical practice (90%). Despite the perceived ben-
efits of using GT in their practice, OHP and GHP had dif-
ferent views on how this could be achieved. Overall, 39% of
GHP and 68% of OHP agreed that aligning GT with
abnormal UTS results would be a practical fit with current
processes but GHP and OHP disagreed (27% and 13%,
respectively) with oncologists and surgeon direct ordering
of GT for abnormal UTS and would still prefer referral to
GC. Overall, 40% of both oncologists and surgeons thought
that pre-test genetic counselling would be too time con-
suming for their current practice. Fifty-four percent and
67% respectively agreed that referral to GC for GT would
be preferred rather than ordering GT after abnormal UTS
results. OHP (67%), GHP (82%) and pathologists (86%)
agreed support via designated staff funding for GT
mainstreaming is needed. Many comments aligning with
CFIR constructs of cost (in relation to reimbursement
of IHC testing especially in the context of EC), advantage

and complexity were found in OHP and GHP open text
survey responses aligning with the quantitative findings
(Table 2).

Implementation factors of individuals and inner
setting

Knowledge, beliefs and self-efficacy associated with
integrating genetic testing

Overall, 70% of GHP did not believe that OHP in general
have the knowledge to take on pre-test genetic counselling
and consent, and 45% of GHP did not view oncologists as
feeling confident to use genetic test results for treatment
management decisions. In contrast, 62% of OHP felt con-
fident in their ability to use genetic results in treatment
management, with 60% viewing previous training playing a
part in this preparedness. Overall, 44% of oncologists and
41% of surgeons believed they have the knowledge to
undertaken pre-test genetic counselling, with nurses (69%)
disagreeing more with this statement. The majority of OHP
still recognised the need for ongoing support from the
genetics team (97%) and for genetics to be a required part of
curriculum training (90%). Genetics support and education
were frequently found in open text comments from many of
the OHP and GHP survey responses (Table 2) highlighting
these as important inner setting implementation factors for
successful integration of GT.

Implementation climate and readiness to implement

A similar proportion of GHP (38%), OHP (42%) and
pathologists (36%) agreed that current GC referral rates for
dMMR UTS results are low, with GHP (68%), OHP (77%)
and pathologists (64%) agreeing that mainstream GT after
abnormal UTS results through the surgeon or oncologist
would increase access. These responses may reflect an
emerging tension for change in the system. Participants

A B C

Fig. 1 Demographics of total respondents. A Hospital site. B Location. C Years of practice.
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were asked about the networks and communication in their
system that could facilitate this change. Two-thirds of
GHP, 87.5% of OHP and 100% of pathologists indicated
that oncology or genetic staff are a key part of their team.
Communication channels were viewed positively with GHP
(60%), OHP (72%) and pathologists (93%) responding that
good communication exists between genetics, surgery,
oncology and pathology. However, there were mixed views
on which professional was best placed to ensure GT
mainstreaming occurred over the long term (Table 3). For
example, 40% of OHP identified surgeons as suitable but
not having the time capacity to undertake this role (47%).
Time capacity (61%) was also a factor for oncologists
(86%) who identified themselves as being suitable to take
on the role to sustain GT mainstreaming over the long term.
However, many respondents were neutral in preference or
uncertain as to who is the best and has sufficient time to
initiate and sustain this practice change. Communication
networks, and collaboration of CFIR inner setting (networks
and communication) construct were frequent in comments
from both OHP and GHP open text survey responses,
adding further emphasis on the importance of these factors
for implementation success (Table 2).

Implementation process factors

Planning and engaging relevant stakeholders

There was consensus across all groups (OHP 93%, GHP
85% and pathologists 100%) that multi-stakeholder con-
sultation is required ahead of mainstreaming GT for CRC
and EC. Similarly, all groups agreed (85% of OHP and
GHP and 100% of pathologists) with the need for surgical,
oncology or pathology champions to sustain GT main-
streaming over the long term. Those identified as initiators
(genetic counsellors) or sustainors (oncologist) in the results

above could be potential collaborative champions for each
professional group. Separately, views on role delineation
and responsibility for pre-test genetic counselling, con-
senting and ordering of GT were varied (Table 3). GHP
viewed oncologists more favourable to take on these roles
and surgeons and nurses less so. OHP viewed oncologists
and surgeons favourably to take on these role and nurses
less so. The majority of pathologists (84%) and GHP (81%)
viewed pathologists as the best person to trigger alerts from
pathology reports to initiate GT. Genetic counsellors were
viewed as the appropriate professional to take on the role of
tracking and follow-up of abnormal UTS and GT results
compared to oncology staff (Table 3). Within the indivi-
duals involved construct of CFIR, role delineation was
indicated as important as evidenced from comments from
both OHP and GHP open text survey responses. This fur-
ther highlights the need for process planning and con-
sultation with relevant stakeholders to understand their role,
responsibility and collaboration for UTS alignment with LS
GT (Table 2).

Implementation barriers and interventions

Informing intervention and implementation strategies

Similar health system barriers to mainstream GT were
identified by GHP (80%), OHP (62%) and pathology
(70%). The main barrier identified by three-quarters of all
respondents across all groups was the lack of funding or
unwillingness to allocate funds for increased staff to support
GT mainstreaming. The next main barrier was a lack of time
or capacity to take on GT mainstreaming (73% of respon-
dents, across each group). Overall, 64% collectively iden-
tified the barrier of lack of local infrastructure or systems to
support GT mainstreaming for CRC and EC. Other barriers
identified are listed in Fig. 2.

Table 3 Champions and role delineation to mainstream genetic testing for colorectal and endometrial cancer in the oncology setting.

Statement agreement GHP (%) OHP (%)

Implementation climate and readiness to implement

Genetic Counsellors are best placed to facilitated initial adoption of routine genetic testing 35/43 (81%) 66/109 (61%)

Oncologists are best placed to integrate genetic testing over the long term 26/44 (59%) 58/109 (53%)

Surgeons are best placed to integrate genetic testing over the long term 13/44 (30%) 42/109 (39%)

Nurses are best placed to integrate genetic testing over the long term 11/44 (25%) 27/109 (25%)

Planning and engaging relevant stakeholders

Oncologists can take on the role of pre-test genetic counselling, consent and ordering genetic testing 23/42 (55%) 61/107 (57%)

Surgeons can take on the role of pre-test genetic counselling, consent and ordering genetic testing 14/42 (33%) 52/107 (49%)

Nurses can take on the role of pre-test genetic counselling, consent and ordering genetic testing 16/40 (40%) 38/107 (36%)

Pathologists can take on the role to trigger an alert from pathology reports for genetic testing 34/42 (81%) 65/107 (61%)

Genetic counsellor can facilitate tracking of results and follow-up patients 28/42 (67%) 94/107 (88%)

Any oncology staff can facilitate tracking of results and follow-up patients 17/41 (41%) 56/106 (55%)
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The majority of GHPs (85%) and OHPs (82%) respon-
dents nominated suitable interventions that could potentially
overcome the identified barriers. Embedding a genetic
counsellor in the oncology setting and having a point of
contact in the genetics team to support the alignment of GT
with abnormal UTS, were indicated as favourable inter-
ventions from both OHP and GHP. Some differences
emerged among GHPs and OHPs choice of mainstreaming
intervention in relation to ordering GT through the Elec-
tronic Medical Record (EMR) system, with 79% of OHP
preferring this option compared to 59% of GHP. In addi-
tion, OHP choose web (62% vs. 44%) and app-based (46%
vs. 27%) interventions more than GHP. OHP (81%) chose
written material as a source of information for their patients
with LS pathogenic variants identified. Table 4 shows the
suggested interventions to overcome barriers between OHP
and GHP. Less frequent comments in the open text
responses related to streamlining the mainstreaming pro-
cess, communication and appointments between oncology
and genetics to benefit patients, with monitoring of out-
comes throughout.

Discussion

Our study sought to ascertain the implementation factors
and needs of the stakeholders who will be involved in
GT mainstreaming for abnormal CRC and EC UTS
results. Our findings indicate that OHP and GHP recog-
nise the relative advantage of GT mainstreaming in this
context, but have differing views about how it would
practically fit within current processes. All professional
groups recognise the need for funding support via desig-
nated staff and continued support from genetics and
ongoing education to OHP to initiate and sustain GT
mainstreaming. OHP were more confident of their
knowledge and skills than the GHP in relation to pre-test
genetic counselling, consent and to use genetic test results

for treatment management and differing opinions on
role delineation indicate the need for consultation to plan
this process. Many barriers were recognised in the system
and suggested interventions of education, embedded
genetic counsellors in oncology, genetics point of contact
and multidisciplinary team (MDT) meeting and doc-
umentation among others were favoured to overcome
barriers.

The relative advantage of GT mainstreaming is sup-
ported by other international studies to reduce barriers and
ensure optimal GT access in the context of ovarian cancer
[35–37] with PARPi personalised medicine strategies
available for carriers of dominantly expressed BRCA var-
iants [38]. In the context of LS, the identification of dMMR
CRC tumours can impact the choice of treatment, with
immunotherapy shown to improve progression-free survival
in dMMR metastatic CRC and as a first-line treatment over
standard chemotherapy options [39–41]. There is also
emerging evidence to support immunotherapy in the treat-
ment of early-stage primary dMMR CRC [42]. Identifying
dMMR UTS could tailor treatment regimens and potentially
drive the adoption of GT mainstreaming programmes in
CRC and EC. Currently, there is no difference in the
treatment regimen of either LS-related dMMR CRC or
sporadic CRC. However, using UTS as a tool to streamline
therapeutic options brings a secondary advantage of guiding
GT for LS and optimising identification to aid in cancer
prevention in the patient and their relatives [24, 25].

Our study showed that the majority of OHP recognise
both the need for ongoing support from genetics and for
genomic medicine to be a required part of curriculum
training. A systematic review showed in 50% of the
reviewed studies that OHP are not confident in the use of
GT information in their practice, due to a lack of knowledge
in genetic concepts [43]. Our study demonstrated that GHP
were less confident about OHP knowledge but OHP had
more confidence in themselves. Oncologists engaging with
somatic genetics to target treatments and inform care [44],

Fig. 2 System barriers
identified for mainstreaming
genetic testing. Collective
responses from G/OHP and
pathologists.

1640 R. O’Shea et al.



may explain the emerging OHP confidence or through OHP
survey participant bias with more genomic confident OHP
likely to respond. GHP reflecting lower confidence could be
attributed to response bias with potential responders having
experience with other mainstreaming programmes imple-
mentation challenges. One way to instil confidence is
through ongoing education and support and both GHP and
OHP in this study identified mainstreaming interventions
through online, face-to-face or core curriculum training
education of OHP and a point of contact in genetics as
useful. Similar educational interventions were identified in
the Australian [29] and the international BRCA main-
streaming context [35–37].

Most participants indicated a need to change the system
to optimise GT mainstreaming as most agreed that the
current low rates of GC referral after abnormal UTS exist.
More than half agreed that GT mainstreaming would
improve access but differing views existed regarding role
delineation for pre-test genetic counselling and ordering of

GT. International BRCA mainstreaming programmes for
epithelial ovarian cancer (EOC) have resulted in increased
access and uptake of GT compared to pre-mainstreaming
[35–37]. Qualitative views of key UTS stakeholders
revealed the importance of collaboration and role delinea-
tion at three UTS stages [30]. Similarly, pathologists were
viewed as initiators of the UTS screen (stage 1), oncologist
as key in communicating UTS results to patients (stage 2)
and the genetic counsellor and oncologist contributing to
following up the family and interpreting GT results (stage 3)
[30]. West et al. did not interview surgeons; thus, our
findings add new knowledge for surgical roles as not all
CRC patients will consult an oncologist. Other studies have
shown the need for clear role delineation of OHP respon-
sible for treatment management decisions and GHP
responsible for positive GT and familial implications [45].
However, in order for CRC and EC mainstreaming pro-
grammes to be successful, clearly aligning the views of
OHP and GHP on role delineation requires ongoing

Table 4 Suggested interventions to overcome some barriers in mainstreaming genetic testing for colorectal and endometrial cancer into oncology
services.

GHP
n= 41 (%)

OHP
n= 102 (%)

Intervention (Systems and engaging) to address barrier

Lack of funding or unwillingness to allocate funds to more staff to support integration

Lack of time or capacity for OHP to take on the effort of integrating GT as a standard service

An app with all the relevant information to integrate genetic testing into my practice 11 (27%) 47 (46%)

An app with patient friendly information about genetic testing 15 (37%) 50 (49%)

A website with all the relevant information to integrate genetic testing into my practice 18 (44%) 63 (62%)

Lack of local infrastructure or systems to support the service

Multidisciplinary team meeting template to include genetic tests ordered and need for follow-up
discussed at meeting

34 (83%) 68 (67%)

Checklist or flowchart of the process for integrating genetic panel testing as standard practice 30 (73%) 61 (60%)

Patient tracking system in the EMR (electronic medical record) to ensure genetic results are followed up 28 (68%) 63 (62%)

An easy way to order genetic tests and log the test order in the EMR 24 (59%) 81 (79%)

Integration of genetic information into the main EMR system 16 (39%) 48 (47%)

Intervention (Personnel or education) to address barrier

Lack of time or capacity for OHP to take on the effort of integrating GT as a standard service

A genetics contact person available via telephone for ongoing support when integrating panel genetic
testing into routine practice

32 (78%) 74 (73%)

Embedded genetic counsellor in oncology to do pre-test genetic counselling 29 (71%) 69 (68%)

Information for oncology health professionals (OHP) on how to talk with their patients about genetics
and genetic testing

27 (66%) 60 (59%)

Insufficient data or evidence to demonstrate the value of integrating panel genetic testing

Online training regarding panel genetic testing and adoption as standard practice 26 (63%) 56 (55%)

Face to face education on genetics and panel genetic test adoption 25 (61%) 38 (37%)

Genetics specific training in medical school or oncology training 33 (81%) 53 (52%)

Information for OHP about patient management if a test is positive 25 (61%) 70 (69%)

Information for OHP about how to manage questions from family members about their genetic risk 21 (51%) 63 (62%)

Handouts for OHP to give their patients with specific information if a test is positive 21 (51%) 83 (81%)
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collaboration for GHP to support and gain confidence in
OHPs roles in the process. The first step is for OHP to take
the responsibility for embedding GT into practice and
embedding genetic counsellors into the oncology setting for
support an advantage as seen in international EOC main-
streaming programmes [46]. Future research focusing on
multi-stakeholder qualitative consultation should focus on
understanding the acceptability of roles and process plan-
ning for GT mainstreaming for CRC and EC.

Findings from our study recognise many GT main-
streaming system barriers for CRC and EC. Previous studies
identified UTS adoption barriers as cost, the need for sig-
nificant infrastructure and resource support [31], providing
clear rationale to medical staff of the necessity of UTS [47],
collaboration [31, 47] and communication [47], and patient
and provider/staff education [31]. Similar barriers were
identified in our study and the main interventions suggested
to overcome these were embedding genetic counsellors in
the oncology setting, support from genetics, education, and
the use of MDT and EMR tracking. This concurs with
previous literature in relation to embedding a genetic
counsellor [46] and the use of the EMR to stream line the
process [36]. Similarly, improvement strategies in 35 UTS
programmes with a high level of involvement of genetic
counsellors resulted in improved results tracking and com-
munication [48].

Another potential barrier in Australia is the lack of
reimbursement for BRAF/MSI testing and a national testing
policy for UTS in CRC and EC. This is evidenced by the
wide variation in pathology services practices in 2018 [49].
Future barriers to implementing LS mainstreaming could
emerge through existing recommendations to include
somatic tumour testing subsequent to a LS negative GT
result [50] to inform Lynch-like syndrome and the need for
further surveillance follow up. When this aspect of testing is
added to the mainstreaming pathway, future implementation
research needs to focus on the existing identified barriers,
along with understanding role responsibility to trigger such
testing, communication through MDT and for family
follow-up.

There are several limitations of our findings. Most par-
ticipants in this study were OHP, reflecting our recruitment
strategies that targeted more avenues through OHP groups
and snowballing. The lack of denominator numbers for
health professional groups, due to the privacy regulations of
professional organisations does not allow for reporting
accurate response rates, estimates are presented to inform
sample representativeness. Lower responses from nurses,
gastroenterologists and pathologists limits the gen-
eralisability of views from these groups. Small professional
group sample sizes did not allow for inferential statistical
analysis to be performed. The data represent a single point
in time cross-section and may not be reflective of changing

health professionals’ views over time. The survey was
disseminated 1 month before public funding approval for
GT in May 2020 and is not representative of pre-
implementation research. Response bias exists from urban
areas and OHP and GHP selecting to complete the survey,
which may affect our results. Given the limitations with
knowledge of exact group denominators and some small
sample group sizes, future research is planned to carry out
consultation with all stakeholders to inform CRC and EC
mainstreaming. Increasing participation from pathologist
and gynaecologists in conjunction with other OHP and
GHP will be a focus of this work.

In conclusion, our study contributes to the Australian
oncology genomics implementation field, in the context of
GT mainstreaming for LS related CRC and EC. Views
from the various disciplines on knowledge, skill, capacity,
process planning and role delineation will likely influence the
adoption of routine GT for CRC and EC. Identification of the
needs and implementation factors important to OHP, GHP
and pathologists in an early phase, along with barriers and
recommended interventions can guide sustainable CRC and
EC mainstreaming implementation strategies.
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