
1Shickh S, et al. BMJ Open 2022;12:e060899. doi:10.1136/bmjopen-2022-060899

Open access 

Genetics Adviser: a protocol for a 
mixed- methods randomised controlled 
trial evaluating a digital platform for 
genetics service delivery

Salma Shickh,1,2 Daena Hirjikaka,2 Marc Clausen,2 Rita Kodida,2 Chloe Mighton,1,2 
Emma Reble,2 Jordan Sam,2 Seema Panchal,3,4 Melyssa Aronson,4,5,6 
Tracy Graham,4,7 Susan Randall Armel,4,8 Emily Glogowski,9 Christine Elser,3,10,11 
Andrea Eisen,7 June C Carroll,12,13 Cheryl Shuman,4 Emily Seto,1,14 
Nancy N Baxter,1,2,15,16 Adena Scheer,1,2,16 Serena Shastri- Estrada,17 
Geoff Feldman,18 Kevin E Thorpe,19,20 Kasmintan A Schrader,21,22 
Jordan Lerner- Ellis    ,23,24,25 Raymond H Kim    ,6,10,11 Hanna Faghfoury,26 
Yvonne Bombard    1,2

To cite: Shickh S, Hirjikaka D, 
Clausen M, et al.  Genetics 
Adviser: a protocol for a 
mixed- methods randomised 
controlled trial evaluating a 
digital platform for genetics 
service delivery. BMJ Open 
2022;12:e060899. doi:10.1136/
bmjopen-2022-060899

 ► Prepublication history and 
additional supplemental material 
for this paper are available 
online. To view these files, 
please visit the journal online 
(http://dx.doi.org/10.1136/ 
bmjopen-2022-060899).

Received 07 January 2022
Accepted 24 March 2022

For numbered affiliations see 
end of article.

Correspondence to
Dr Yvonne Bombard;  
 yvonne. bombard@ utoronto. ca

Protocol

© Author(s) (or their 
employer(s)) 2022. Re- use 
permitted under CC BY- NC. No 
commercial re- use. See rights 
and permissions. Published by 
BMJ.

ABSTRACT
Introduction The high demand for genetic tests and 
limited supply of genetics professionals has created a 
need for alternative service delivery models. Digital tools 
are increasingly being used to support multiple points in 
the genetic testing journey; however, none are transferable 
across multiple clinical specialties and settings nor do they 
encompass the entire trajectory of the journey. We aim 
to evaluate the effectiveness of the Genetics Adviser, an 
interactive, patient- facing, online digital health tool that 
delivers pre- test counselling, provides support during the 
waiting period for results, and returns results with post- 
test counselling, encompassing the entire patient genetic 
testing journey.
Methods and analysis We will compare the Genetics 
Adviser paired with a brief genetic counselling session 
to genetic counselling alone in a randomised controlled 
trial. One hundred and forty patients who previously 
received uninformative genetic test results for their 
personal and family history of cancer will be recruited 
from familial cancer clinics in Toronto and offered all 
clinically significant results from genomic sequencing. 
Participants randomised into the intervention arm will use 
the Genetics Adviser to learn about genomic sequencing, 
receive pre- test counselling, support during the waiting 
period and results, supplemented with brief counselling 
from a genetic counsellor. Participants in the control arm 
will receive standard pre- test and post- test counselling 
for genomic sequencing from a genetic counsellor. Our 
primary outcome is decisional conflict following pre- 
test counselling from the Genetics Adviser+genetic 
counsellor or counsellor alone. Secondary outcomes 
include: knowledge, satisfaction with decision- making, 
anxiety, quality of life, psychological impact of results, 
empowerment, acceptability and economic impact for 
patients and the health system. A subset of patients will be 
interviewed to assess user experience.
Ethics and dissemination This study has been approved 
by Clinical Trials Ontario Streamlined Research Ethics 

Review System (REB#20–035). Results will be shared 
through stakeholder workshops, national and international 
conferences and peer- reviewed journals.
Trial registration number NCT04725565.

INTRODUCTION
Genomic testing is rapidly disseminating 
across medical disciplines.1 As the use of 
genomic testing becomes embedded into 
routine practice, there is a need to develop 
innovative strategies to harness the full 
potential for prevention and treatment made 

Strengths and limitations of this study

 ► This randomised control trial (RCT) will provide high- 
quality evidence on the outcomes and costs of re-
ceiving pre- test counselling, return of results, and 
post- test counselling from the Genetics Adviser.

 ► Our study will include qualitative interviews with 
participants, enabling an in- depth understanding of 
patients’ experiences using the Genetics Adviser.

 ► All participants in this study have undergone prior 
genetic counselling and genetic testing for cancer 
gene panels and will be English speaking, and there-
fore, our results may not be transferable to patients 
presenting for an initial genetics consultation.

 ► However, this trial reflects a non- hypothetical study 
of patients being offered all clinically significant 
findings from genomic sequencing and the actual 
return of those results through the Genetics Adviser.

 ► We will evaluate the clinical effectiveness and costs 
of the Genetics Adviser for delivering care through-
out the full patient genetic testing journey including 
the pre- test counselling, support while waiting for 
results, return of results and post- test counselling.
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possible by these emerging tests. Genomic medicine has 
reached a critical juncture; as a direct consequence of 
the high demand for testing and limited supply of profes-
sionals (genetic counsellors, geneticists), alternative 
delivery models are emerging.2–4 Novel mainstreaming 
approaches that allow for genomic tests to be ordered 
by non- genetics specialists (eg, oncologists and cardiolo-
gists) and digital tools that are being used to supplement 
components of the genetic counselling journey are being 
widely implemented, with both models aiming to improve 
access and wait times for testing and counselling.1 5 6 7

A diverse range of innovative digital tools have been 
developed across specialties, including primary care, 
prenatal screening, hereditary cancer care and paediat-
rics.5 8 9 Various tools have been developed to support 
multiple points in the genetic testing journey, including 
education, clinical assessment, family history- taking, 
post- test counselling and follow- up, using various modal-
ities such as conversational chatbots, e- books, educa-
tional videos and electronic decision aids.5 7 8 10 Overall, 
digital genomic tools have been well received by patients, 
with high levels of usability, acceptability and satisfac-
tion reported.9 11 Digital genomic tools have also been 
shown to improve patient- reported outcomes, including 
increasing knowledge, reducing decisional conflict, 
initiating active decision- making and facilitating patient- 
centred care.5 12 From the clinician and healthcare system 
perspective, digital tools have improved provider capacity 
and efficiency. 7 13 Despite the increasing use of digital 
tools in genomic medicine, none have applicability across 
multiple clinical specialties or settings, nor do any of them 
encompass the entire trajectory of the genetic testing 
journey.6 This is a critical gap given the rise of large- scale 
initiatives to bring genomics into routine healthcare, 
such as the Genome UK initiative.14

We aimed to address these gaps by transforming 
our original Genomics ADvISER decision aid9 13 15 
into a comprehensive patient- centred digital platform 
(Genetics Adviser) to guide patients through the genetic 
testing trajectory from pre- test counselling, through the 
waiting period and to the results disclosure (figure 1). In 
brief, the Genetics Adviser begins with a pre- test learning 
module where they learn about genetics and testing 
using a combination of video, text and graphic imagery, 
responsive to different learning styles. Next, users explore 
frequently asked questions (FAQs), risks and benefits of 
testing, engage in a values clarification and a risk toler-
ance exercise (with tailored feedback). The last stage 
of the pre- test module allows users to review all types 
of clinically significant findings available from genomic 
sequencing (adaptable to the clinic/settings’ specific 
results offerings), make their selections and review 
important considerations. They are then able to down-
load a summary of their session. Prior to receiving their 
results, participants can also log back into the Genetics 
Adviser for a check- in. This involves a review of the 
genomic findings they selected, things to consider, ques-
tions assessing how prepared they are for the results and 
helpful resources to access during the crucial waiting 
period. The final module includes the return of results, 
which presents an overview of the results and an action 
plan, with a shareable summary report intended to be 
shared with the patient’s healthcare provider.

Hypotheses and aims
We aim to evaluate the effectiveness of the Genetics 
Adviser at three critical junctures along the patient 
genetic testing journey: (1) pre- test counselling, (2) 
waiting period and (3) return of results.

Our primary aim is to evaluate the effectiveness of the 
Genetics Adviser paired with brief genetic counselling 

Figure 1 The Genetics Adviser, delivering pre- test counselling, waiting period support and result disclosure via all mobile 
applications such as smartphones and tablets or computer/desktop applications.
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versus genetic counselling alone in the pre- test time point, 
where individuals receive information about all types of 
clinically significant findings from genomic sequencing. 
Based on prior literature,5 we hypothesise that use of the 
Genetics Adviser will reduce patients’ decisional conflict 
(primary outcome) and anxiety and improve patient 
knowledge and satisfaction with decisions compared with 

genetic counselling alone following their selection of 
clinically significant findings from genomic sequencing 
(GS). The primary time points of comparison will be after 
a pre- test counselling session with a genetic counsellor for 
the control versus after using the Genetics Adviser and 
speaking with a genetic counsellor for the intervention 
group (table 1 and figure 2). Our exploratory aims are 

Table 1 Study measures across time points

Time point Baseline* +0 weeks† +2 weeks‡ +2 months§ +4–6 months¶

Demographics and medical history ●

State Trait Anxiety Inventory (6- item)35
● ● ● ● ●

Knowledge Scale33
● ● ● ● ●

Genetic Self Efficacy Scale38 39
● ● ● ● ●

Genomics Outcome Scale40
●

Decisional Conflict Scale29
● ● ● ●

Participant Satisfaction with Genetics Education41
● ● ●

Web- based Participants' Quantitative Feedback 
Regarding the Interactive Computer Module†† 41

● ● ●

Satisfaction with Decision- Making Scale34
● ●

The Feelings About genomiC Testing Results (FACToR) 
Questionnaire37

●

SF- 12: Quality of Life**36
● ●

Economic Impact**
●

BRIEFS42
●

eHEALS43
●

Health Care System Distrust Scale44
●

Control Preferences Scale45
●

*T0.
†T1I/C/T2I.
‡T2C/T3I.
§T3C/T41.
¶T4C/T5I/T6I.
**Only for T4C and T6I.
††Only for T1I, T4I and T5I.
BRIEFS, Brief Health Literacy Screening Tool; e- HEALS, e- Health Literacy Scale; SF- 12, 12- item Short Form Survey.

Figure 2 Overview of the Genetics Adviser trial.
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to evaluate effectiveness of the platform in supporting 
patients while they wait for results and to explore the 
impact of returning results via the Genetics Adviser 
compared with receiving results from a genetic coun-
sellor on decisional conflict, knowledge, satisfaction and 
anxiety.

METHODS
Study setting
The main study site is St. Michael’s Hospital, Unity Health 
Toronto in Toronto, Ontario, Canada. As the trial is 
recruiting during the COVID- 19 pandemic, all recruit-
ment and procedures are being conducted virtually, via 
Zoom Healthcare or phone. Recruitment began in May 
2021 and will end in October 2022.

Study design
This is a mixed- methods (explanatory- sequential 
design),16 17 non- blinded randomised controlled superi-
ority trial. We will evaluate whether use of the Genetics 
Adviser paired with genetic counselling reduces deci-
sional conflict compared with genetic counselling alone, 
in addition to its impact on knowledge, satisfaction with 
decision- making, anxiety, quality of life, empowerment, 
acceptability and costs and efficiency. As part of the 
trial, participants will be randomised to either use the 
Genetics Adviser or undergo traditional genetic coun-
selling to select and receive clinically significant findings 
from genomic sequencing (exome sequencing). A subset 
of participants will participate in a follow- up qualita-
tive interview to assess user experience of the Genetics 
Adviser. This protocol follows the 2013 SPIRIT guidance 
on clinical trials (online supplemental file 1).18 19

Population
We will recruit participants from the control arm 
of the parent study (group #1) The Health Outcomes, 
Utility and Costs of Returning Incidental Genomics Findings 
(NCT#03597165; ‘Incidental Genomics’ trial described 
elsewhere).20 Control arm participants from the parent 
trial included adult patients with cancer who underwent 
genomic sequencing and only received results for their 
primary indication (cancer). To supplement this sample, 
we will also recruit patients from cancer genetics clinics at 
Mount Sinai Hospital (MSH), Princess Margaret Cancer 
Centre (PMCC) and Sunnybrook Health Sciences Centre 
(SHSC) located in Toronto, Ontario, Canada (group #2).

Sample size
The study will require 64 patients/arm (128 total) to 
detect the minimal clinically important difference of 0.3 
using the Decisional Conflict Scale (DCS), assuming a 
standard deviation of 0.6, an alpha of 0.05 (two sided) and 
power of 0.8.21 22 Given attrition rates in previous trials, 
we anticipate having to possibly oversample using group 2 
participants, up to a total sample size of 140 participants.

Eligibility criteria
Inclusion

 ► Previous participants in the control arm of the Inci-
dental Genomics Trial20 who have given permission 
to be recontacted for future related research AND 
patients with:
 – Personal and family history of cancer or polyposis 

suggestive of a hereditary cancer syndrome.
 – Previous uninformative genetic test results (nega-

tive or variant of uncertain significance (VUS), ie, 
a variant for which the risk association with disease 
is unknown).

 – ≥18 years of age.

Exclusion (group #2)
 ► Received a positive or clinically significant (action-

able) genetic result in a cancer gene (eg, BRCA1 
pathogenic variant) consistent with the family history 
such that genomic sequencing would not be clinically 
useful to provide a molecular diagnosis.

 ► Received previous genomic sequencing.
 ► Patient or partner is pregnant or planning to become 

pregnant. This exclusion criterion was intended to 
avoid any stress related to potential receipt of carrier 
results. If a participant or their partner were to 
become pregnant over the study period, they would 
not be excluded.

 ► Patient has recurrent or metastatic cancer (stage 
4). This exclusion criterion was intended to avoid 
burdening patients amidst ongoing health challenges 
or if they are in active cancer treatment.23

 ► If they or relatives participated in previous studies 
related to the Genomics Adviser including: the 
usability of the original Genomics Adviser9; the RCT 
of the Genomics Adviser13 15; or the intervention 
arm of the Incidental Genomics Trial, in which they 
would have used the Genomics Adviser to select their 
preferred clinically significant findings.20

 ► Do not speak or read English.

Recruitment
We will use different strategies to recruit participants in 
two groups. Group #1 includes control participants from 
the Incidental Genomics Trial who have had genomic 
sequencing but were only offered primary (cancer) find-
ings in that trial. For this trial, these participants will 
have their sequence data reanalysed and be offered all 
clinically significant results (ie, secondary and incidental 
findings). The research coordinator will contact these 
participants via telephone or email to invite them into the 
next study. Individuals who are interested in the study will 
be sent a copy of the study information sheet and consent 
form via email or mail (based on their preference). If 
the individual is interested in participating in the study, 
the research coordinator will schedule a time to obtain 
verbal consent and if they are interested, enrol them in 
the study.
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Group #2: we will recruit additional patients from 
genetics clinics at MSH, PMCC and SHSC who have 
already had panel testing for a cancer diagnosis and 
are eligible for genomic sequencing, similar to previous 
trials.13 20 The procedure for recruitment will be the 
same at all participating clinics. Eligible patients will be 
informed about the study by a genetic counsellor during 
a clinic visit or over the phone when their uninforma-
tive genetic test results (VUS or negative) are returned. 
During a clinic visit, interested patients will be provided 
a copy of the study invite package. If interested, they will 
be asked to fill out the contact form that will be given to 
the study coordinator who will follow up with the patient. 
If results are disclosed over the phone or other virtual 
method, the genetic counsellor will fill out the study 
contact form for interested patients. For both methods, 
the study coordinator will contact interested patients via 
the phone and explain the study further. Patients will 
have the option of also contacting the study coordinator 
directly and will be given the study coordinator’s phone 
and email contact information by the counsellor. If the 
patient is not interested in participating, the recruiting 
genetic counsellor will ask the patient to state a reason for 
refusal, which will be documented on the contact sheet.

Procedure for qualitative recruitment
A subset of participants will be invited to participate in 
qualitative interviews. Participants will be able to refuse 
to take part in the qualitative component and still partici-
pate in the RCT. We will interview up to 40 participants in 
total in the intervention arm of the study, likely sufficient 
to reach thematic saturation, that is, when further analysis 
does not reveal novel themes or findings. 24 25 We will first 
purposively sample participants by sociodemographic 
characteristics (eg, gender, age and ethnicity) and then 
theoretically sample based on emerging findings.26 27 28

Data collection
After being consented by the study coordinator, all 
participants will complete a baseline questionnaire (T0) 
and then be randomised into the intervention arm or 
control arm. The baseline questionnaires will assess 
genome sequencing knowledge, anxiety, digital and 
health literacy, empowerment (ability to use results to 
inform health decisions), quality of life, attitudes towards 
healthcare and autonomy in decision- making (table 1). 
The research team already has demographic and medical 
history information collected from group #1 participants’ 
medical charts with their consent from the previous Inci-
dental Genomics Study.

Group #2 participants will complete demographic infor-
mation and cancer history questionnaires and will have 
medical history information collected from their medical 
charts, with their consent. The study genetic counsellor 
will access medical chart information for these partici-
pants from the recruiting clinics, which will be used to 
confirm cancer and genetic testing history.

Randomisation
Participants will be consecutively randomised and allo-
cated from an existing list of eligible subjects using 
computer- generated randomisation through REDCap 
in a 1:1 ratio, stratified by clinic, with random permuted 
blocks of varying sizes.

Study arms
All participants in the intervention and control arms will 
be offered the opportunity to receive all clinically signifi-
cant findings from research genomic sequencing. Partic-
ipants who were not part of the Incidental Genomics 
parent trial will receive primary cancer results regardless 
of the study arm, consistent with what was offered to all 
participants in the parent trial who received all types of 
clinically significant findings (primary, secondary and 
incidental findings).

Intervention
Following consent, baseline measures (T0) and rando-
misation, participants in the intervention arm will use 
the Genetics Adviser to learn about genomic sequencing 
and make their selections regarding the types of clini-
cally significant findings they want to receive, and then 
complete another set of measures (T1I). Participants 
will then have a brief genetic counselling session with a 
genetic counsellor, followed by another round of study 
measures administered by the counsellor (T2I). All of 
these measures (T0, T1I and T2I) are completed during 
the first visit (figure 2). Following the first visit, partici-
pants will be emailed a link to complete self- administered 
measures at 2 weeks (T3I). Two months after the baseline 
meeting, participants will use the Check- in module of the 
Genetics Adviser, and then self- administer another set of 
measures (T4I).

Four to 6 months after the baseline appointment, 
participants will be notified via email that their genomic 
sequencing results are ready to view through the Genetics 
Adviser. The email will be sent by the study genetic coun-
sellor who will provide instructions on how to access the 
Genetics Adviser and their results, along with a link to 
complete self- administered measures after viewing the 
results on their own (T5I). The study genetic counsellor 
will also schedule a meeting with the participant after 
they have viewed their results. The results meeting with 
the genetic counsellor will include an in- depth explana-
tion of the results and action plan as well as the adminis-
tration of the last set of measures (T61).

Control
After participants have been consented and randomised 
into the control arm, they will complete study measures 
alongside the research coordinator (T0). Then, the 
genetic counsellor will provide pre- test genetic coun-
selling about genomic sequencing. The participant will 
then choose which types of clinically significant findings 
they would like to receive, before completing additional 
study measures with the counsellor (T1C) (table 1 and 
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figure 2). Following the first visit (figure 2), participants 
will be emailed a link to complete self- administered 
measures at 2 weeks (T2C). Two months after the first 
visit, participants will complete a 2- month check- in with 
the genetic counsellor, completing study measures after-
wards (T3C). Four to 6 months after the first visit, partic-
ipants will be notified that genomic sequencing results 
are ready to be reviewed with the genetic counsellor 
(figure 2). The counsellor will contact the participant to 
book a time to review the results and complete another 
set of measures (T4C).

For the counselling components of the study, two study 
genetic counsellors will be trained on scripts to ensure 
consistency in the content and delivery of the counselling 
material.

Data management
The participants’ choices for which findings they would 
like to receive from GS will be recorded in REDCap. The 
server is administered by the Applied Health Research 
Centre at SMH. Each team member will have their own 
individual login and password. The REDCap data collec-
tion form includes notes taken by the genetic counsellor 
from the discussion with the participant (participant 
study number, and cancer and genetic testing history 
for new participants) as well as the participants’ category 
selections, notes about questions the participants asked 
during the counselling session and the start and end time 
of the session. All data will be kept on secure servers at 
SMH.

If participants miss any sessions, we will follow up with 
them to ensure they complete their measures on time. 
Participants can choose to leave the study at any time. 
Results of any analysis, including sequencing data and any 
other information recorded before withdrawal will still be 
used by the researchers for the study purposes, but no 
new information will be collected.

Outcomes
The primary outcome is decisional conflict, assessed via 
the validated DCS, 29 30 and consistent with the Ottawa 
Decision Support Framework.31 The DCS is a reliable 
and sensitive measure of decisional conflict with a total 
of 16 items scored from 1 to 5. 32 Total scores range from 
0 (no decisional conflict) to 100 (extremely high deci-
sional conflict), with scores lower than 25 associated with 
implementing decisions and scores over 37.5 associated 
with decision delay.32 The primary time point will be T2I 
versus T1C (adviser+genetic counsellor vs genetic coun-
sellor only during the pre- test time point), but we will also 
assess decisional conflict following return of results by the 
adviser+genetic counsellor versus the counsellor alone 
(T6I vs T4C) as a secondary analysis to allow us to eval-
uate the impact of the Genetics Adviser across the entire 
genetic testing journey.

Secondary outcomes (table 1) include knowledge, 
measured using an established questionnaire33; satisfaction 
with decision- making measured using the Satisfaction with 

Decision scale34; anxiety measured using the state subscale 
of the State- Trait Anxiety Inventory,35 a commonly used 
psychological assessment tool to measure state anxiety in 
adult populations including those with chronic conditions; 
quality of life measured by the 12- item Short Form Survey36; 
return of results impact measured via the validated Feelings 
About genomiC Testing Results (FACToR) scale37; empow-
erment measured via the Genetic Self- Efficacy Scale38 39 
and the six- item Genomics Outcome Scale, derived from 
the Genetic Counselling Outcome Scale40 and modified 
for GS; acceptability measured via the Participant Satisfac-
tion with Genetics Education questionnaire41 and Web- 
Based Participants’ Quantitative Feedback Regarding the 
Interactive Computer Module41; health literacy measured 
by the BRIEF and Health Literacy Screening tool42; digital 
health literacy measured by the eHealth Literacy Scale43; 
attitudes towards healthcare measured by the Health Care 
System Distrust Scale44; and autonomy in decision- making 
measured by the Control Preferences Scale.45

With regards to economic impact, we will compare short- 
term costs to participants and the health system between 
the two study arms. Health system resource use and costs 
will consist of genetic counsellor time and costs. We will 
account for genetic counsellor time by the counsellor self- 
reporting the length of all sessions and time spent on case 
preparation (writing letters, uploading documents to the 
Genetics Adviser, etc). We will then calculate the costs of 
genetic counsellor time by multiplying the average time 
counsellors spent for patients in each arm by the national 
average hourly wage for counsellors. Time and costs will 
be compared between the two arms. Costs to patients 
will include time off work and lost wages associated with 
using the tool or having genetic counselling, which will 
be captured using internally developed questions. Patient 
time and costs will be compared between arms.

Qualitative study of user experience with the Genetics Adviser
The study coordinator will interview 40 intervention 
participants who indicated an interest in participating in 
the interviews. The coordinator will confirm their interest 
and will schedule the telephone interview if they elect to 
proceed. Using an interview guide, the coordinator will 
explore their experience receiving pre- test education, 
support during the waiting time and return of results 
via the Genetics Adviser, their decision- making process 
and their views on benefits and concerns (online supple-
mental file 2). The interview guide was developed based 
on a literature review and expert input and will be modi-
fied based on findings from the data analysis. These inter-
views will take approximately 1 hour, be audio- recorded 
and transcribed verbatim. The interviewer will also take 
field notes immediately after each interview.

Data analysis
Quantitative
Primary and secondary outcomes
The analysis of outcomes will follow the intention- to- treat 
approach. Mean scores for the primary outcome, mean 
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DCS, will be compared using a t- test (assuming normal 
distribution). The secondary outcomes, satisfaction 
with decision- making, quality of life, impact of results, 
empowerment, autonomy in decision- making, knowl-
edge of GS findings and counselling session lengths 
will be compared using a t- test or analysis of covariance 
(ANCOVA). Anxiety, literacy, knowledge of sequencing 
benefits and sequencing limitations scores will be assessed 
by summing the number of correct responses to the ques-
tions and compared adjusting for baseline scores using 
ANCOVA. The primary time points of comparison will be 
T1C for the control versus T2I for the intervention group 
(figure 2).

Exploratory outcomes
As part of an exploratory analysis, we will compare the 
impact of the delivery of results between the adviser and 
the counsellor on participants’ decisional conflict, knowl-
edge, satisfaction and anxiety scores. This comparison will 
be conducted using a t- test or ANCOVA test (depending 
on the presence of baseline measures) and consist of 
three analyses: (1) T1I versus T1C, which compares the 
Genetics Adviser alone vs genetic counselling at the pre- 
test time point, (2) T5I versus T4C, which compares the 
Genetics Adviser alone versus genetic counselling at the 
return of results time point and (3) T6I versus T4C, which 
compares the Adviser paired with the counsellor to the 
counsellor alone after return of results.

Qualitative
Thematic analysis,46 employing constant comparison27 
will be used to analyse the transcripts. We will begin by 
open coding the data, which involves labelling the data 
with descriptive codes. Two team members will code tran-
scripts independently and meet to discuss codes until 
consensus is reached. The next step involves constant 
comparison, in which codes will be compared across 
interviews to determine common and divergent themes 
and relationships among them and to characterise the 
entire dataset. Consistent with constant comparison, 
data will be analysed concurrent with data collection 
to explore preliminary themes and revise the interview 
guide accordingly. As part of the analysis process, the two 
coders will meet with the other team members for analysis 
meetings that will incorporate peer debriefings and anal-
ysis of field notes. Interviews will consider participants’ 
sociodemographic factors that may influence their infor-
mational and decisional needs and the user experience 
of the Genetics Adviser. Validation methods will include 
triangulation and member- checking.47 48

Patient and public involvement
We have an established advisory board consisting of 
patients with GS experience, genetic counsellors, genet-
icists, oncologists, decision- makers and shared decision- 
making experts. The advisory board was consulted to 
identify end- user needs, goals and key genetic coun-
selling attributes to inform product development and 

subsequently provide feedback on digital wireframes and 
videos and on usability and acceptability testing. The 
patient advisory board will also be involved in the conduct 
and reporting of the study.

Changes since trial registration
The following secondary outcomes have been added since 
the trial registration: Genetic Self- Efficacy Scale38 39 (added 
as a pre- test/post- test empowerment scale); Genomics 
Outcome Scale40 (added to capture a positive oriented 
measure for patient impact); Participant Satisfaction with 
Genetics Education41 (added as an alternative satisfaction 
scale); Web- Based Participants’ Quantitative Feedback 
Regarding the Interactive Computer Module41 (added 
to measure participants’ reactions to the tool); FACToR 
Questionnaire37 (added as a post- test measure of distress); 
the 4- Item Brief Health Literacy Screening Tool42 and the 
e- Health Literacy Scale43 (added as baseline measures); 
Health Care System Distrust Scale44 and Control Prefer-
ences Scale45 (added for a substudy); and quality of life 
and costs were added to allow for planned economic 
evaluations. The Preparation for Decision- Making Scale 
was removed because it was felt to be redundant with the 
Satisfaction with Decision- Making and the Decisional 
Conflict scales.

Furthermore, the estimated date for the collection 
of the primary outcome measure has changed from 
February 2022 to October 2022 because of changes to the 
recruitment timeline of the Incidental Genomics trial, to 
which recruitment of this study is tied. Lastly, the anal-
ysis of qualitative data will use thematic analysis, changed 
from grounded theory, based on recommendations from 
the funder reviewers.

ETHICS AND DISSEMINATION
Ethical approval
This study has been approved by Clinical Trials 
Ontario Streamlined Research Ethics Review System 
(REB#20–035).

Ethics
Informed consent will take place over the phone or Zoom 
Healthcare and will be audio- recorded using an external 
recorder. All participants will receive a copy of the consent 
form for their own records (online supplemental file 3).

The study coordinator will review the consent form in 
detail and answer any questions regarding the study. For 
group #2 participants, the consent will ask for permis-
sion for access to medical records at recruiting clinics 
and for all participants, permission to be recontacted for 
future studies. All information collected during this study, 
including personal information, will be kept confidential. 
All data gathered will be kept in a secured location at St. 
Michael’s Hospital. In the case that protocol amendments 
are required, revisions will be submitted to the Stream-
lined Research Ethics Review System. All changes will 
be communicated to the study team and ethics board. 
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If there are any changes that directly affect patients or 
require consent, all enrolled patients will be informed of 
the changes.

There will be data and sample transfer agreements 
between SMH and each of the recruiting sites. The 
study will not have a data monitoring committee given 
that we do not anticipate severe adverse effects and was 
not required for our study by the Research Ethics Board 
(REB). To assure compliance with ethical and study proto-
cols, the St. Michael’s Hospital REB regularly conducts 
audits of research studies.

Dissemination
This trial evaluates the effectiveness of a novel, interac-
tive patient- centred platform that will support patients 
through their genetic testing journey—the Genetics 
Adviser. We will present data from this trial through 
local, national and international conferences and publi-
cations in peer- reviewed journals. Authorship eligibility 
will be based on The International Committee of Medical 
Journal Editors. Furthermore, we will organise a stake-
holder workshop with genetic counsellors, geneticists, 
oncologists, family physicians, laboratory professionals, 
industry and patients to optimise the use of this platform 
in clinical practice and across different specialties. The 
final trial dataset will be accessed by the principal investi-
gator, immediate study team and biostatistician.
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