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Purpose: Lynch syndrome (LS) is the most common inherited
cause of colorectal cancer. Although testing all colorectal tumors for
LS is recommended, the uptake of reflex-testing programs within
health systems has been limited. This multipronged study describes
the design of a provincial program for reflex testing in Ontario,
Canada.

Methods: We recruited key stakeholders to participate in
qualitative interviews to explore the barriers and facilitators to
the implementation of a reflex-testing program. Data were analyzed
in an iterative manner, key themes identified, and a framework for a
proposed program developed.

Results: Twenty-six key informants participated in our inter-
views, and several themes were identified. These included
providing education for stakeholders (patients, primary care
providers, surgeons); challenges with sustaining various resources
(laboratory costs, increased workload for pathologists); ensuring

consistency of reporting test results; and developing a plan to
measure program success. Using these themes, a framework for
the reflex-testing program was developed. At a subsequent
stakeholder meeting, the framework was refined, and recommen-
dations were identified.

Conclusions: This study identifies factors to ensure the effective
implementation of a population-level program for reflex LS
testing. The final product is a prototype that can be utilized in
other jurisdictions, taking into account local environmental
considerations.
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INTRODUCTION
Colorectal cancer (CRC) is the third most common cancer in
the world, and the second most common cancer in Canada.1

Although the majority of CRC cases are sporadic, Lynch
syndrome (LS) is the most common heritable cause of CRC
accounting for between 3% and 5% of all cases.2 Not only does
LS increase the risk of CRC, it also increases the risk of
endometrial cancer, as well as numerous other malignancies,
and is one of the most common inherited forms of cancer of
any type.3,4

Traditionally, cases of LS were identified using family
history criteria; however, relying only on family history can
miss up to 68% of individuals with LS, thus limiting the ability
to identify and reduce the risk of CRC in LS carriers.5

Fortunately, “reflex testing” the tumors of patients with CRC
for mismatch repair (MMR) deficiency using either micro-
satellite instability (MSI) or immunohistochemistry (IHC) has
a greater than 90% sensitivity to identify possible cases of

LS.6–8 As such, almost a decade ago, the Evaluation of
Genomic Applications in Practice and Prevention recom-
mended that all patients with CRC undergo this type of reflex
tumor-based testing for LS, where the surgical specimens of
CRC patients are reflexively tested for LS.9

To date, however, there has been variable uptake of reflex
testing within health-care systems and organizations, with
only 15% of community hospital cancer programs in the
United States having an organized approach to reflex LS
testing. Currently only 28% of patients with CRC in the
United States undergo MMR testing.10,11 Barriers to imple-
menting reflex testing include a lack of health-care provider
education, a paucity of information on how to implement
testing, a lack of a clear plan for quality assurance and
program evaluation, and the cost of implementation.10,12,13

Although these studies provide valuable context for some of
the difficulties with initiating reflex testing, many are single-
institution studies, or are limited to the United States. This
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notwithstanding, several population or system-wide LS reflex-
testing programs have been successfully initiated in a number
of jurisdictions, including programs in southern California,
Ohio, Utah, Pennsylvania, Australia, and Manitoba, Canada.14

Of these programs, however, few are national, provincial, or
statewide in scope.
The province of Ontario, in Canada, has one of the highest

rates of CRC in the world, yet currently there is no
population-based program for LS screening.15 The current
approach in Ontario relies on risk stratification by individual
clinicians, and many patients with LS are not identified. This
ad hoc approach is unlikely to be effective in reducing the risk
of CRC associated with LS carriers or their relatives. The
purpose of this study is to explore barriers and facilitators
relating to the implementation of reflex LS testing in Ontario,
and to develop a prototype for a reflex LS screening program.

MATERIALS AND METHODS
Approach
We conducted a qualitative study designed to explore the
barriers and facilitators to the implementation of program-
matic reflex testing in Ontario. These data were then used to
construct a proposed program for reflex LS testing using a
pragmatic, descriptive, thematic approach. Research Ethics
Board Approval for this study was obtained from St. Michael’s
Hospital in Toronto, Canada, and informed consent was
obtained from all study participants.

Recruitment and participants
We recruited opinion leaders and stakeholders to participate
in qualitative interviews. A purposeful, role-based sampling
technique was utilized with participants being deliberately
recruited for their role, their specialty, or their previous
experience with a high-risk screening program.16,17 Specific
roles and organizations that we recruited from included
geneticists, genetic counselors, oncologists, pathologists,
surgeons, policy-makers, representatives from not-for-profit
advocacy organizations, and representatives from the High
Risk Ontario Breast Screening Program. A standardized email
invitation to participate was sent to all identified potential
participants, with a reminder email sent out a week later to
nonresponders.

Data collection
Interviews were conducted both in person and over the
telephone by a trained qualitative interviewer (N.A.B.)
between April 2015 and March 2016. All interviews were
semistructured, with recruitment of participants continuing in
an iterative fashion until data saturation was complete.18,19

The interview guide (Appendix 1) was informed from
previous work investigating the barriers and facilitators
relating to the organization of reflex-screening LS programs
worldwide.20 Usability testing of the interview guide was
completed with four key informants associated with the study
team to assess face and content validity. Based on usability
testing, the content of the guide was left largely unchanged;

however, the order and wording of questions were altered to
improve clarity and flow of the interviews. Key components of
the interview guide included (1) exploring barriers and
facilitators to implementing reflex LS testing in Ontario,
and (2) identifying specific resource requirements and
capacity required to deliver such a program. Interviews lasted
approximately 30–60 minutes and were audio-recorded,
transcribed verbatim by an experienced transcriptionist, and
checked for accuracy. In addition, we conducted one focus
group specifically for surgeons in April 2015. We took a
pragmatic, convenience-based approach and recruited mem-
bers of this focus group among attendees at a conference.

Data analysis
In keeping with qualitative research, data collection was
concurrent to data analysis in an iterative manner.21 A
thematic analysis was conducted and we followed the six
phases of analysis outlined by Braun and Clarke.22 Patterns
and themes were identified and coded from the transcripts, as
well as from the original research aims, and guided by the
interview questions, thus drawing on best practices in
grounded theory methodology, and making the approach
both inductive and deductive in nature.23–25 NVivo (version
9), a qualitative data management software program, was used
for data management and organization. Techniques to ensure
rigor included a checking and questioning process whereby
analysts compared codes, sought alternative interpretations or
explanations, and tracked interpretive coherence.25,26

Creation of proposed program for reflex LS testing in
Ontario
We compared and triangulated key themes identified in the
interviews with the themes previously identified in our work
assessing the existing LS reflex programs worldwide.20 We
then used this information to create a proposed program for
reflex LS testing in Ontario.
The framework of this program was then further refined

during a one-day stakeholder meeting. Representatives from
relevant medical specialties (surgery, gastroenterology,
pathology, radiology, gynecology, primary care, public
health) across all geographic regions of Ontario, national
advocacy organizations, national and provincial policy-
makers, and patients were invited to participate. During this
meeting, the prototypical program for reflex screening in
Ontario was reviewed, and possible strategies for pilot testing
and implementation were developed. Barriers and facilitators
to implementation were discussed. The stakeholder meeting
consisted of presentations by the study team, small and large
group discussions, and guest speaker presentations. Group
discussions were structured with representation from diverse
specialties and various geographic locations to ensure that a
range of stakeholder perspectives was represented. We
utilized recommendations from the group discussion to
further refine the proposed program for reflex LS testing in
Ontario, ultimately resulting in the creation of the final
framework.
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RESULTS
Participants
We achieved data saturation after 26 interviews. This included
interviews from 4 genetic counselors, 1 gynecologic oncolo-
gist, 11 pathologists, 6 provincial and national representatives,
2 surgeons, and 2 staff from the High Risk Ontario Breast
Screening Program. The major themes we identified in the
interviews were (1) ensuring consistency and quality of the
final program, (2) education for multiple stakeholders, and (3)
providing and sustaining adequate resources.

Ensuring consistency and quality
“Centralized oversight is the key component… if it all comes
into Cancer Care Ontario, and that gets all the cancer reports,
and all the cases of colorectal cancer and endometrial cancer
under a certain age, you check to see, do they have the
biomarkers done, if they didn’t, you could do that centrally.” —
Pathologist
“You should know right from the get-go how many sites you

want to have doing the testing….you’ve got to get the data from
them, that’s the most important thing….because otherwise you
don’t know whether you are being successful or not.” —Staff of
Ontario Breast Screening Program
Participants identified that several centers within the

province have already implemented LS testing; however, the
challenge for provincial implementation of reflex testing will
be to design and implement a provincial program with a
standardized approach that is centrally administered and
coordinated. Participants with a background in pathology
described that to ensure consistency throughout the province,
centralized oversight via a top-down approach was key. This
refers to their recommendation that the program be
mandated and monitored by an overall policy or at an

executive level. To ensure program quality, participants,
largely surgeons, also highlighted the idea of funding being
tied in to overall quality metrics, and that a standardized
reporting system should be mandated. Additional recom-
mendations to ensure quality include ensuring access for rural
patients. Finally, participants from the Ontario Breast
Screening Program, based on their experience with breast
cancer patients, proposed navigators at various levels, to
ensure that patients move effectively through the system.
The majority of participants from all clinical groups

identified that the top-down approach, while essential to
ensure program consistency, should be balanced by a bottom-
up approach for program implementation, a process where
stakeholders are involved in decision-making at the outset
(Fig. 1).

Education of multiple stakeholders
“There has been more LS info available in the last 15 years but
it’s still not a household term by any means, and not a
household term in medical fields either.” —Pathologist
Participants from all clinical groups recognized that there

was a need for education among all groups of health-care
providers (primary care providers, surgeons, and pathologists)
regarding appropriate screening recommendations, and
information on how to educate LS patients and their relatives.
The genetic counselors who participated in the study, as well
as the other clinician participants, highlighted the important
role that genetic counselors can play in not only the education
of patients, but potentially also of health-care providers. Other
strategies put forward included webinars, written material, as
well as local champions as providers of education.
Participants identified that both patients and first-degree

relatives also needed to be informed and educated about the
implications of testing at the appropriate time during their
care pathway. Participants felt that genetic counselors were
perhaps the best equipped to counsel patients, yet currently,
the surgeons in the study, for the most part, did not feel as if
there was a clear algorithm to facilitate patients being seen by
genetic counselors. Surgeons were identified as “gate-keepers”
of the system and were identified as playing an important role
in connecting patients with genetic counselors. The majority
of participants emphasized that allowing flexibility regarding
how genetic counselors were accessed (Skype, phone con-
versation, etc.) could potentially facilitate access to this group
of individuals.

Providing and sustaining multiple resources
“The estimated cost for testing all colorectal cancers, endo-
metrial cancers on patients under 70 … years of age included
BRAF and methylation… there’s going to be… 900,000 dollars
to a million dollars per year.” —Pathologist
Participants, largely pathologists, expressed concern relating

to how the costs associated with pathological testing of all
index cases will be covered. In addition, there was concern
with the cost of institutions shipping their pathology samples.
Participants also highlighted that there are costs associated

Mandate testing program at a
policy or executive level first

Top down approach

Bottom up approach

Pro: speeds up
implementation process and
creates a widespread
standard of care.

Con: may be seen as
authoritarian and met with
resistance

Assess current culture of practice and adapt
accordingly. Involve key stakeholders from the
start regarding every step of the process.
Pro: seen as inclusive and more likely to be
adopted in the long term

Con: slower, longer and more complicated route
(e.g.domino roll-out approach).

Fig. 1 Top-down versus bottom-up approach to program
implementation.
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with increasing pathologists’ workloads. This might necessi-
tate either hiring additional pathologists or pathology
technologists. Several participants discussed the potential for
centralization to reduce the costs on the system, similar to
how other biomarker programs have functioned.
These three themes provide an overview of the various

factors that might challenge or facilitate successful imple-
mentation of a population-based reflex-testing program. They
can be summarized as challenges with funding and resources,
education of stakeholders across all disciplines, and ensuring
consistency of reporting and interpretation of test results
(Fig. 2).

Implementation framework
Based on these themes, a framework for a reflex LS testing
program in Ontario was developed and presented at our
stakeholder meeting for input. Thirty-six stakeholders
attended the meeting (6 geneticists, 12 pathologists, 4 general

surgeons, 1 gynecologic oncologist, 2 gastroenterologists, 2
family physicians, 1 national representative [Canadian
Partnership Against Cancer], 8 provincial representatives
[Ministry of Health and Long Term Care, and Cancer Care
Ontario]). Stakeholders agreed with the overall framework as
it was presented. Stakeholders, however, identified several
potential issues, and made recommendations to facilitate both
program implementation, as well as effective functioning of
the program. These recommendations included navigation at
various levels of the pathway, quality assurance standards,
standardized reporting tools, education and training, and
addressing issues of perceived insurance discrimination
among patients. These recommendations were mapped to
the appropriate stage of the framework (Fig. 3). In addition,
stakeholders recommended that the pathway be restricted to
patients under the age of 70. This was largely due to the
feasibility of managing the large number of CRC tumors for
testing. The stakeholders were in agreement that they

Provide centralized
coordination with a set of
standardized criteria for
institutions. (e.g. program is
implemented/mandated using
a combination of top-down
and bottom-up approaches)

Use standardized quality
control metrics (e.g. each
centre provides
documentation, funding is
granted based on
compliance, quality
benchmarks are put in place
and reported on)

Use checklists  and synoptic
reporting

Reference centres can be
used to ensure consistency
across the province

Centres adhere to a target
turn-around time

Use reminder letters if
patients do not rescreen or
are overdue for screening

Patients in Northern or rural
Ontario have limited access,
i.e. may not have a mailing
address. Plan telemedicine
sessions for individuals with
limited access.

Patients + FDRs need to be
informed of testing and
implications of testing at
appropriate timing. (e.g. not
all information may be fully
absorbed at time of CRC
diagnosis and treatment)

Primary care providers
informed of appropriate CRC
screening recommendations
and significance of LS
genetic test results

CCO to create standardized
information package for
patients and medical
professionals and could use
educational webinars

Genetic counsellors can
educate patients about
insurance concerns/
discrimination and can
provide group counselling to
families with family outreach
strategies; Can also use
skills and training to inform
other providers (e.g. PCPs,
since GCs trained to counsel
at various levels)

Surgeons may not play a big
 role, but can convey LS tests
may indicate hereditary risk
for CRC, and detail that a GC 
will follow-up

How will funding cover
technical costs associated
with pathological testing of all
index cases (colorectal and
endometrial cancers)?

Requirement of additional
pathologist to oversee
program raises
considerations for how 
workload would be increased
and funded. Pathologists
need to be supported for
additional workload.

Cost and logistics to be
considered for how samples
and blocks would be
transferred between
institutions

Technical and human
resources are available for
testing but leaders and staff
will not be motivated unless
there is financial support

Ensuring
consistency and

quality

Education for
multiple

stakeholders

Providing and
sustaining
adequate
resources

Fig. 2 Barriers and facilitators to implementing proposed Lynch syndrome testing pathway in Ontario. CCO Cancer Care Ontario, CRC colorectal
cancer, FDR first-degree relative, GC genetic counselor, LS Lynch syndrome, PCP primary care provider.
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IHC on resected CRC
specimens patients

<70 years

Confirm funding model / support before implementing pathway; Additional funding
needed at systemic level (increased and additional tests, personnel for testing, navigation)

Potentially relax age criteria – include all samples to facilitate workflow

Provide provincial-level education to providers (surgeons, pathologists, family physicians)

Provide messaging about genetic testing to general public from a centralized source

Centralized coordination / navigation is required for programmatic rollout throughout the
province, establishing standards and monitoring quality assurance

Roles and responsibilities are clear for all contributors (navigator, GC, pathology,
surgery)

V600E Mutation present

BRAF wild type

No further testing

No further testing

No MLH1 Hypermethylation detected

Directly link patients with GCs at the time patients are considered “possible Lynch”

Consider different avenues for GC (e.g. telephone counselling, tailored counselling) to
manage increased demand

Communicate results of all tests to the entire team involved: surgeons, pathologists, GCs

Multiple-disease site screenings should be
coordinated by patient navigator

Ensure results of tests are reported back to patients in real time

Development of high-risk screening program needed

Patient navigator to ensure information is acted upon and patients know about next steps

MLH1
BRAF

MSH2/6,
PMS2

Methylation

Possible Lynch

Referral to GC and
germline

investigation via
navigator

Germline test

Positive for
Lynch

Tracing FDRs

Genetic counselling

Germline test

Likely not
Lynch

MLH1 Hypermethylation detected

No further testing

Deficiency
detected

LS
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Fig. 3 Final framework for Lynch syndrome reflex testing in Ontario. CRC colorectal cancer, FDR first-degree relatives, GC genetic counselor, IHC
immunohistochemistry, LS Lynch syndrome.
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perceived that testing the tumors of patients over the age of 70
would represent a significant cost to the system (both
financial and time) with a low yield of new LS patients
identified.
Participants at the stakeholder meeting identified challenges

and possible strategies to mitigate these identified challenges,
at various levels (patient, provider, system, and pathway) of
the proposed reflex-testing pathway for LS. Challenges at the
patient level included stressors related to a lack of knowledge
about LS, implications of genetic testing, and concerns
regarding individual family dynamics. Provider challenges
related to the number and diversity of various providers to
target (surgeons, family physicians, pathologists, etc.) and the
range of interest and knowledge within and between the
various groups. System challenges included concerns regard-
ing resources and standardization across the province. Finally,
challenges relating to the pathway itself included concerns
regarding standardization and whether opt-out or informed

consent would be required. Stakeholders highlighted that this
could involve the use of various educational aides, liaising
with professional societies to offer both pathway endorsement
as well as formalized educational sessions. Finally, centralized
navigation was also proposed as a means of ensuring effective
flow through the program (Table 1).

DISCUSSION
This study describes the development of a program for reflex
LS testing in Ontario. Key stakeholders identified several
critical aspects to reflex-testing pathway success. These
include ensuring consistency and quality of the program,
educating multiple stakeholders, providing and sustaining
multiple resources, and mapping out program logistics.
Ensuring the consistency and quality of the reflex-testing

program was a frequent theme highlighted by our stake-
holders as being essential for program success. This theme has
also been highlighted in other work. For example, Bombard

Table 1 Summary of challenges, recommendations, and considerations for reflex testing in Ontario, by level

Level Challenges Recommendations Considerations/options

Patient • Already dealing with cancer diagnosis

• Lack knowledge about Lynch syndrome

• Confusion, stress

• Family dynamics

•General concerns about genetic testing/

implications

• Education

• Communication

• Decision-making support

and resources

• Patient navigators

• Access to individual and

family psychosocial

counseling

• Prepare patient version of the pathway and related material

that is transparent about testing, treatment, benefits/risks and

other implications

•Develop various types of information and decision support

(question prompt lines, decision aid, lay summary in different

languages)

Provider • Range of providers to target (family

physicians, general surgeons, gynecologists,

oncologists, pathologists)

• Limited interest, knowledge

•General views about genetic implications

• Comfort with counseling role

• Practice variable at present

• Coordination, communication between

providers influences continuity of care

• Education

• Communication

• Decision-making support

and resources

• Prepare various versions or formats of the pathway and

accompanying instructions (full version, summary version,

pocket card, phone app)

• Frame as a beneficial service

•Work with professional societies to endorse pathway and

offer education services

•Develop continuing professional development module that

providers can complete

• Engage opinion leaders

• Establish regional or community level teams or networks

•Offer education/training for shared decision-making via

regional or community events

•Develop tools to help physicians offer decision-making

support

System • Resources (extra testing, counseling)

• Infrastructure (information technology,

centralized pathology, coordination)

• Standardization

• Regional differences (equity of access—

geography, social determinants)

• Itemize costs and

considerations for pathway

implementation

• Centralized navigation

• Training for navigator

• Prepare policy brief for system-level decision-makers

• Explore option of provider reimbursement

•Generate job descriptions and competencies for patient

navigators

Pathway • Standardization

• Timing of components, informed consent/

opt-out

• Distinguish Lynch syndrome testing from

colorectal cancer screening

• Central navigation to

ensure effective flow

• Review updated

pathways with experts

•Have pathway reviewed and endorsed by various

professional organizations
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et al. identified that health-care providers feel that there is a
lack of coordinated care for patients with possible LS, and that
initiation of a provincial-wide reflex-testing pathway would
help to standardize care.27 In a report of one institution’s
experience with reflex screening, barriers to compliance
included a lack of consistency within the program.13 Other
work assessing barriers and facilitators of implementing reflex
testing found that a lack of consistency in guidelines regarding
the management of LS patients was a significant barrier to
implementation of reflex-testing programs.28 Ensuring that
programs are developed using current guidelines, with the
ability to deliver a consistent pathway through the system for
patients regardless of their geographic location, is an
important consideration in large-scale reflex-testing program
development and implementation. This is especially true if
individual institutions within a health-care system have
differing ways of performing reflex testing locally. Commu-
nication, education, and top-down implementation are all
strategies that will likely be required to ensure program
consistency and quality.
The key informants in our study highlighted the importance

of education, both at the patient and health-care provider
level, as being essential to program success. Our interviewees
indicated that programmatic educational interventions would
need to include family physicians, pathologists, and general
surgeons, but that educational interventions alone were
unlikely to result in program implementation.29–31 Partici-
pants stated that a top-down approach, with a mandated
program, would likely be necessary to ensure compliance, but
to ensure long-term programmatic success this needed to be
balanced with a bottom-up approach where long-term
educational interventions are directed at specific users of the
pathway. Our participants identified genetic counselors as
playing a central role in patient education. They also
highlighted that flexibility in how patients could access
genetic counselors is an important consideration to ensure
access for all patients, especially those located in more remote
areas. Indeed, it has been shown that patients feel that remote
counseling via genetic counselors is acceptable and informa-
tive.32,33 Other programs have found higher rates of patient
follow-through with genetic counseling and testing in
institutions that have high levels of genetic counselor
involvement.12 While other work has similarly identified
genetic counselors as playing a key educational role, our
participants also highlighted the need for continuing medical
education initiatives directed at health-care providers, speci-
fically primary care providers as well as surgeons. These are
important considerations in pathway development and
implementation.
A central theme identified in our interviews was the need

for adequate resources both to launch and operate the
program. Cost-effectiveness studies have shown that the costs
of a prototypical LS screening program would be similar to
other existing screening programs.34,35 Snowsill et al. demon-
strated that the additional costs required for surveillance were
offset by the projected savings in cost for the treatment of

patients who develop CRC. Moreover, in the United States, it
is hypothesized that instituting a statewide reflex-screening
program, rather than relying on single institutions, would be a
way to potentially reduce cost, and improve the quality of
patient care.36,37 Other work has found that cost uncertainties
can act as barriers to implementing an effective reflex-
screening pathway.28 Although ultimately data suggest that
overall reflex testing is cost-effective on a population level,
there would still be important costs to the system to both
initiate and maintain a large-scale reflex-testing program.
This is especially important to consider in light of the fact that
many of our study participants advocated for components to
the reflex-testing program that would incur significant costs
such as adding navigators to the system, increasing access to
genetic counselors, and increasing the workload for pathol-
ogists. Cost analysis implies that over the long run such
programs are ultimately cost-effective; however, having
adequate funds to initiate the program is an important
consideration that could ultimately impact its feasibility.
The framework developed in this study reflects some of the

considerations shown in other large-scale reflex-testing
programs. Similar to the programs in Manitoba and Western
Australia, our framework has age restrictions (with patients
being included in these programs under age 70 and 60
respectively).14 Like the majority of these programs, IHC
testing is one of the initial steps through the pathway. Finally,
similar to the programs in Utah and Ohio, the Ontario
framework plans to involve genetic counselors or navigators
as early in the process as possible.14 Indeed, this was
emphasized by the majority of our participants as being a
central consideration for the future success of this program.
There are several limitations of this study. Although we had

patient representatives at our stakeholder meeting, patients
and their families were not interviewed. This was due to the
fact that the qualitative interviews focused on system-level
issues and concerns regarding resources necessary for path-
way implementation. It is possible, however, that additional
views from affected patients and their relatives would have
been highlighted during the qualitative interviews and could
have potentially informed the proposed design of the Ontario
pathway. A second identified limitation of our study is that
our key informants were predominantly from larger academic
centers. Possibly, if there had been more representation from
smaller centers, differing viewpoints or additional themes
might have been identified. Finally, our study was directly
relevant to implementation of reflex LS testing in a single
province, and thus some of our study findings are reflective of
the local context. These limitations notwithstanding, our
findings include broad considerations that are applicable to
other jurisdictions. Moreover, the methodology described in
this study can be used as a framework by other organizations
wishing to develop reflex-screening initiatives for other
cancers. The final product is a prototype that can be utilized
in other jurisdictions, taking into account local considera-
tions. Importantly, this study highlights barriers, facilitators,
and key themes that need to be considered.
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This study engaged multidisciplinary stakeholders in
identifying program design and implementation approaches
needed to overcome context-specific multilevel barriers
relating to the implementation of a reflex-testing program
for LS at a provincial level. Exploring these themes prior to
program implementation is important to ensure success. This
study highlights strategies to ensure stakeholder engagement,
education, program quality, and accountability at a national
level. We expect that results from this study will be applicable
and relevant to decision-makers nationally and internationally
who are looking to implement reflex-testing programs within
their local context.
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