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Abstract
Background: The Canadian Syncope Risk Score (CSRS) is a validated risk strati�cation tool developed to
optimize the accuracy of emergency department decisions and inform evidence-based clinical actions. While
preliminary work has been undertaken to understand the barriers to CSRS use, no work to date has explored
how to implement the CSRS to overcome these barriers in practice. This study aimed to identify which
implementation strategies are most appropriate to address these barriers and how they should be implemented
to mitigate the possibility of poor uptake.

Methods: We conducted a series of three iterative online user-centered design workshops with emergency
medicine physicians from three hospital sites in Ontario, Canada. The objective of the workshops was to
engage participants in identifying acceptable strategies to promote CSRS uptake and how they should be
operationalized. To support this, we systematically mapped previously identi�ed barriers to corresponding
behaviour change techniques to identify the most likely strategies to effect change. The sessions were audio-
recorded and dialogue relating directly to the study objective were transcribed. We performed a qualitative
content data analysis according to pre-de�ned objectives for each workshop.

Results: Fourteen physicians participated across the three workshops. The main implementation strategies
identi�ed to overcome identi�ed barriers were: education in the format of meetings, videos, journal clubs, and
posters (uncertainty around when and how to apply the CSRS); an online calculator and integration of the CSRS
into electronic medical record (uncertainty in how to apply the CSRS), local champion (lack of team buy-in); and
dissemination of evidence summaries and feedback through email communications (lack of evidence about
impact).

Conclusions: The ability of the CSRS to effectively improve patient safety and syncope management relies on
broad buy-in and uptake across physicians. To ensure the CSRS is well-positioned for impact, a comprehensive
suite of implementation strategies was identi�ed to address known barriers. This next phase of work will
provide insight into whether these strategies facilitated better alignment with barriers, higher physician
engagement with the implementation strategies, and broader uptake of the CSRS, with the objective of
improving the likelihood that the CSRS will positively in�uence patient outcomes.

Contributions To The Literature
Building on prior work, this study provides an example of a systematic approach to co-designing
implementation strategies to support the uptake of a validated clinical decision support tool in practice.

Our study demonstrates the importance of integrating various sources of knowledge, including theory and
clinical expertise, to co-design implementation strategies tailored to real-world routines and work�ows.

Our results highlight the value of engaging participants in co-designing strategies, speci�cally in
recognizing the need to engage an audience broader than the intended users of the clinical decision
support tool. 

Background
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Syncope, de�ned as a sudden transient loss of consciousness (TLOC) followed by spontaneous complete
recovery (1), is a prevalent and high-cost problem in emergency departments (ED) (2, 3) (4). Syncope accounts
for 1-3% of ED visits, up to 6% of all hospitalizations from the ED, at an estimated cost of 2.4 billion USD for
syncope related hospitalization in the United States in the year 2000 (5). In Canada, it accounts for
approximately 160,000 ED annual visits, with direct hospital costs of approximately $130 million CAD. (6, 7)
While the cause is often benign, approximately 10% of patients will have serious underlying conditions
identi�ed within 30 days (8, 9). Up to half of these conditions will be identi�ed after the initial decision to
discharge or admit the patient from the ED, emphasizing the need for supports to improve risk-strati�cation and
decision-making in the ED (1, 8–11).

The Canadian Syncope Risk Score (CSRS) is a validated risk-strati�cation tool to optimize the accuracy of ED
decisions and inform evidence-based clinical actions (9, 12). Despite a robust body of evidence, no work has
been undertaken to understand how to implement the CSRS in practice. Many evidence-based practices fail to
demonstrate the anticipated impact due to implementation challenges, underscoring the need to proactively
address barriers to uptake in order to mitigate this challenge (13–15).

A qualitative study of 41 physicians across 12 Canadian ED sites identi�ed several barriers to uptake (16).
These included concerns about continuity of care, lack of resources to support patients’ follow-up including
access to monitoring, work�ow issues, lack of con�dence in the CSRS, and lack of knowledge and skills around
how to interpret and apply the criteria for various patient pro�les (16). Implementation science provides a
systematic approach to targeting these barriers to change (17, 18) and over 70 evidence-based implementation
strategies that can be adapted to local contexts (14, 18). While we have proactively identi�ed barriers, it remains
unclear which implementation strategies are best suited to address them and how they should be
operationalized to support uptake of the CSRS.

Poorly designed implementation strategies (e.g., too complex, do not adequately address known barriers) are
likely to lead to suboptimal uptake, poor intervention outcomes, and failure to integrate the CSRS into practice
(14, 19–21). Therefore, the objective of this work is to identify which strategies are most appropriate and how
they should be implemented to mitigate the possibility of suboptimal implementation or poor uptake (22). The
feasibility of the resulting strategies will be evaluated as part of a pilot implementation study, as the next phase
of this work.

Methods
We undertook a qualitative study and we conducted a series of three iterative user-centered design workshops
with ED physicians from three hospital sites in eastern Ontario (Canada) between February and April 2021, in
line with guidance from French et al. (23). We used the Consolidated Criteria for Reporting Qualitative Studies
(COREQ) (24) for reporting the qualitative process (Additional �le 1). There is growing recognition of the
complementary role and the strengths of applying user-centred design in implementation science (19–21, 25–
31). Both �elds (user-centered design and implementation science) value and promote stakeholder engagement,
speci�cally taking their perspectives into consideration to optimize the implementation process to effect
change, and thus positive impact on population health. User-centred design engages end-users (i.e., the target
audience for the CSRS) under a collaborative, participatory, and co-creative lens. It pursues the parallel goals of
maximizing usability in context of those targeted by the implementation endeavour and tailoring strategies to
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users’ local contexts, while retaining the core components responsible for their effectiveness (20). To prepare for
the workshops, we systematically mapped previously identi�ed barriers to corresponding behaviour change
techniques (BCTs), which are “observable, replicable, and irreducible components of an intervention” to identify
the most likely strategies to effect change (see Additional �le 2). We prioritized the list of BCTs based on
feasibility to create a short-list for discussion within the workshops. The development process of
implementation strategies over the three workshops is presented in Additional �le 3.

Recruitment strategies

Participant recruitment was facilitated by the main developer of the CSRS (VT) through e-mail communications
with key informants at the three sites. Individuals that expressed interest in participating contacted the project
lead (GR) and were provided with a study information sheet via e-mail. In each round, we aimed to recruit
between �ve to seven ED physicians who had different knowledge levels regarding CSRS (i.e., have heard about
it, had basic or good knowledge). We used a combination of convenience and purposive sampling to ensure a
diversity in age, sex, years since graduation, hospital site (i.e., urban academic and non-academic), and the
primary language for clinical care (English or French) in an effort to capture various perspectives.

Data collection

Zoom, a screen-share technology (32), was utilized to provide an overview of the CSRS and underlying evidence,
facilitate discussion around barriers of using CSRS, and engage participants in generating strategies to
overcome them. The facilitator (GR) encouraged a “think-aloud” approach (33) to provide insight into
participants’ thought process and gather feedback around which implementation strategies might be useful and
why (or why not). Speci�cally, participants were asked to share their reactions, sentiments, and thought
processes in real-time. Excerpt of questions used as part of the workshop facilitation guide are presented in
Additional �le 3. Participants �lled out a brief online questionnaire via LimeSurvey (34) to capture demographic
characteristics, including their job title, gender, hospital site, years of experience in career and in hospital site,
and knowledge level regarding CSRS. A research assistant (KW) took notes in real time and sessions were
audio-recorded to facilitate clarifying themes and insights as needed. Verbal consent was obtained at the
beginning of each workshop and participants were provided with a $100 honorarium.

Data analysis
The project lead (GR) listened to the complete audio recordings of the workshop and partially transcribed key
parts of the conversation based on their relevancy to meet the workshops’ objectives, i.e., quotes that shed light
on the barriers and facilitators of using CSRS, as well as the strategies that would be helpful to improve its use.
The project lead and the research assistant present during the workshops co-produced a preliminary summary
of the �ndings. We performed a qualitative content data analysis (23) according to pre-de�ned objectives for
each workshop by using a deductive and inductive process. We utilized deductive framework coding with broad
categories by applying barriers previously identi�ed barriers as deductive codes as well as theory-based
strategies. We inductively coded new strategies and operationalization parameters that were suggested by the
participants throughout the conversation. The research team then met to review the themes and discuss content
changes. A summary of �ndings and proposed changes was emailed to the participants after each workshop to
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solicit feedback, validate the emerging insights and operationalization parameters, and seek clari�cation, if
needed (member-checking) (35, 36).

Results
Participant characteristics

A total of 14 ED physicians participated across the three workshops and all were aware of the existence of the
CSRS tool prior to participation. Participant characteristics are summarized in Table 1.

Table 1
Participant demographics

Characteristics Workshop #1

(n=5)

Workshop #2 (n=4) Workshop #3

(n=5)

Gender

Female:Male (n)

2:3 1:3 2:3

Years practicing medicine

Mean (range)

8.4 (4-9) 11.9 (4-19.5) 7 (3.5-10)

Site (ED)      

English academic hospital 2 2 3

French academic hospital 2 1 1

English non-academic hospital 1 1 1

Workshop 1

Participant feedback

Participants validated the barriers identi�ed in previous qualitative work (discomfort using the CSRS, lack of
con�dence, lack of knowledge and skills, and uncertainty around interpretation) and highlighted three additional
barriers. These included struggling with how to apply the CSRS recommendations, inapplicability of CSRS for
some patient clinical presentations, and a lack of buy-in from the broader medical team (i.e., cardiologists and
internists). Physicians described that system-level barriers may prevent the ability to apply recommendations,
including lack of access to outpatient cardiac monitors, di�culty keeping patients for six hours of ED
observation, and the ‘black hole’ following patients’ discharge due to unknown continuity of care.

Having a system so that when using the score, you know what’s happening to the patients and what you are
recommending is going to follow-through would help. The mild-risk patients I think everyone is �ne with, a lot of
high-risk patients we’ll end up admitting, but then the high-risk that you sent home or the intermediate-risks that
go home, we send to 4-5 different cardiology services and I might get a letter back from 1 out of the 10 patients
that I sent. You feel like they’re being sent into this black hole where you don’t really necessarily have a good
sense of what happens to them even though that’s what you recommend. The thrombosis clinic is so helpful as
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when you don’t have a CT scan at night, they get seen the next day and you can use rule to have a de�nitive
management. But I know that it may be far beyond the scope of the rule. (Workshop#1, Participant 5, Women)

The lack of collective buy-in is an important barrier to CSRS use, as ED physicians described the importance of
all team members being aware of and having con�dence in the resulting course of treatment for a given patient.

For emerg doctors you are worried to accept the responsibility of discharging people at home. I think there
needs to be something coming from cardiologists to say “yes, that is acceptable to discharge someone home”;
you need to know there is a timely follow-up; it is hard to adopt rule if we don’t feel it is accepted widely by
specialists as well. So, we feel supported to safely use it. (W#1, P1, W)

Co-designing strategies

Participants described that effectively addressing the above barriers requires multiple strategies deployed using
various dissemination channels. The need to target a broad audience (i.e., ED physicians, cardiologists,
internists) with consistent exposure over time (i.e., repeat messaging) was emphasized.

Grand rounds, presentations during physicians’ meetings, posters, study sheets all over the place, research
assistants remind you to use it; seeing publications, seeing it on social media, pretty embedded in our group;
importance of multiple strategies. (W#1, P4, M)

Participants also highlighted the need to leverage existing structures, including integration of the CSRS into the
electronic medical record (EMR), discussing the CSRS at standing educational meetings, and displaying a
poster in the workplace environment. Participants felt that holding combined grand rounds with ED physicians
and specialists (i.e., cardiologists and internists) would be a coordinated strategy to addressing multiple barriers
simultaneously. How these educational events are promoted is important to stimulate interest and excitement,
including highlighting the credibility of the speaker. Having a journal club with ED physicians and specialists to
review evidence around CSRS would be useful. Podcasts can be another interesting channel to disseminate
knowledge around CSRS. Participants shared the example of emergency medicine reviews and perspectives
(EM: RAP), a perceived trusted online resource, which is a monthly emergency medicine audio series
encompassing continuing medical education. Displaying a poster in the ED was suggested as a helpful visual
cue, with participants describing the usefulness of the CT head rule poster (37, 38) as an example.

Flow diagram of what you would do with each category; I think a lot of people in emergency medicine like “if
this, then that,” to know which way to �ow. That can help to take some of the thought process out if it as long
as it is standardized across colleagues/specialists. We want to be practicing along with our colleagues and
specialists, so having consensus with colleagues to follow the diagram with appropriate clinical practice and
applying the rule appropriately, I think would help too. (W#1, P4, M)

Resulting action

The research team created two prototype posters for discussion in workshop 2 (Additional �le 5). The two
posters encompassed similar content with different displays. In poster #1, information around “For whom the
CSRS must be applied” and “When to use CSRS” was highlighted. Poster #2 focused on the proposed course of
treatment prior to the application of the CSRS. In both prototype posters, the CSRS was illustrated along with



Page 7/19

the three risk levels and their proposed practice-based recommendations. In response to the need for education
about the CSRS, we distributed eight previously developed educational videos to participants of workshop 2
(Additional �le 6). We asked participants to focus on the four videos that provided 1) an overview of CSRS, as
well as the risk of serious adverse events and the recommendations for 2) low, 3) medium, and 4) high-risk
patients.

Workshop 2

Participant feedback on barriers

Participants described the inapplicability of CSRS for some clinical presentations, a lack of buy-in from the
broader medical team, and discomfort using CSRS. One participant explained the source of discomfort in using
the tool as a feeling of hesitancy:

We reviewed this in journal club at [our hospital] and the biggest thing that came up and common to clinical
decision rule is the clinical Gestalt at the end (…) Physicians felt hesitant using tool arguing it is telling me if it is
vasovagal or cardiac syncope, seems counterintuitive to make decision in order to use tool to tell you something
you already know. (W#2, P2, W)

Participants also highlighted the lack of evidence about how the CSRS practice-based recommendations impact
patients’ outcomes as a barrier to uptake.

Co-designing strategies

Educational meetings (grand rounds) and materials (educational videos) were discussed extensively during the
second workshop as relevant implementation strategies. Participants emphasized the need to expand the target
of the implementation efforts and to onboard the head of department and nursing staff, in addition to
physicians. There was agreement that educational meetings could be utilized to promote general awareness of
the CSRS and to encourage a nuanced discussion about its application. However, a range of opinions were
expressed on the best format for those educational meetings (e.g., combined grand rounds, case-based
discussion in small group). Participants also highlighted the need for a local champion to model the application
and use of the CSRS and further in�uence uptake among colleagues.

I think case-based rounds is great. I think to get hospital buy-in I’m thinking smaller community hospitals. I think
having combined rounds with cardiology, medicine, and emerg to go over the score and how to apply it, and
what are monitoring implications - I think that’s helpful as a group. That way the discussion happens with all
the key players and the barriers to implementing this. As opposed to presenting it in silos really when a patient
comes all these people are important, so combining a strategy could be helpful. (W#2, P2, W)

Excerpt of the educational videos were played during the workshop to solicit individual reactions and group
discussion. All the components and features (e.g., written summary, questions, graphics, videos, and links to
scienti�c papers) were perceived as useful and the content was perceived as clear, concise, relevant, and
credible. The duration of videos was reasonable if viewed out of the workplace but were too long to be viewed
during a shift. It was suggested that a �ve-minute video that includes the main information would be an ideal
length and would facilitate wider dissemination of the CSRS.
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When reviewing the two poster prototypes, participants suggested the need to simplify the posters, separating
the explicative notes (i.e., additional information) from the care pathway and move those notes as footnotes
using a different font (e.g., smaller fonts for footnotes) to make the content easier to read, and adding QR codes
to facilitate immediate access to the CSRS online calculator.

Resulting action

We prepared a brief written summary of evidence (three short paragraphs) to support each practice
recommendation for each patient group (low, medium and high-risk) (Additional �le 7) and re-designed the
posters in response to feedback and added three QR codes – 1) How to use CSRS, 2) Recommendation
evidence, and 3) Online calculator. We also pulled e-mail communication (Additional �le 9) from a previous pilot
study [Remote Cardiac Monitoring of Higher-Risk Emergency Department Syncope Patients after Discharge
(REMOSYNC) study; yet to be published], as an example to communicate positive feedback on patient impact
(i.e., an example where home monitoring detected a patient arrythmia) as well as messaging to remind
physicians to use the CSRS.

Workshop 3

Co-designing strategies

Participants discussed the perceived usability, usefulness, and operationalization of the following strategies:
the online calculator, the summary of evidence, the poster, the local champion, and the e-mail communication.

All participants tested the CSRS online calculator prior to the workshop (Additional �le 8). Participants
suggested ways of improving the usability of the online calculator: 1) reviewing the wording of some criteria to
avoid misleading interpretations, 2) adding a “not drawn” response option to this question “elevated troponin
level”, 3) adding an access to evidence, and 4) adding access to practice-based recommendations for low,
medium, and high-risk patients (i.e., what to do with the risk score). All participants had an intention to use the
online calculator but for different purposes: utilization in practice and as an education tool with medical
students. Some would use it only if it is integrated into EMR and will not use it if it is part of a mobile
application.

Participants would �nd it useful to discuss in length the summary of evidence in grand rounds or in another
type of educational meeting, as an initial evidence uptake. Getting easy access to evidence was considered
important: tying evidence to online calculator and to EMR would be one way to improve its access.

Thinking back to other scores, or decision rules that are on calculator… It does bug me sometimes when I'm not
able to access like a summary of why that's the recommendation or why that's the rule but again having an
optional because if you already know it you don't need to come up every time if you forget or you want to know
about the medium risk what exactly are the details having the option to go easily access from the rule would be
nice. (W#3, P5, W)

Participants shared their reactions towards the second prototype poster and found it usable (i.e., easy to follow,
simple, and appealing (nice colors)). They would use it as a reminder and as a prompt to apply CSRS. They
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would also refer their colleagues to this poster, which is seen as a way of giving credibility for their ED syncope
management course of treatment.

I can refer to that poster, maybe give me a little bit of credibility if I'm advocating for an admission where I'm
getting pushed back. (W#3, P2, M)

Participants highlighted that such a type of poster would be helpful, especially at the early stages of the CSRS
implementation process in ED. However, participants identi�ed some barriers of using such a poster: risk of
poster fatigue and no space to display it in their clinical settings. They would probably not use the QR codes for
these reasons: they assumed that if they used CSRS, they would already be familiar with the underlying
evidence (so no need to scan QR codes for additional information); and perceived lack of skills of using QR
codes. If one QR code had to be kept within the poster, it would be the online calculator.

Participants perceived that the local champion could play multiple roles: speaker in educational meetings,
connection between the clinical and research team, monitors the implementation process over time, and
provides in-person and/or written feedback:

After the six months check-up can be within the department if you have that champion, is the one that can do
that link up. The �rst six months I think will give you enough information, does that local champion can be the
one and that links back with the research team and see what is it at that point, having someone locally I think is
signi�cantly better to get like off the cuff comments and things like that and how they wish it was changed,
applied or supports, I think it has better chance of getting quality feedback and regular feedback. (W#3, P3, M)

Finally, e-mail communication with feedback would be useful for ED physicians to convince them to use CSRS.
Participants had different opinions on how and by whom feedback could be delivered, such as through
educational outreach, one-to-one discussion with local champion, and e-mail communication. They would like
to be provided feedback by the research team (especially the CSRS developer) and by a cardiologist within their
hospital. This quote speaks to quality indicators that would be of interest:

I think for me anecdotal feedback is really helpful. So with the implementation of like the electronic records and
EPIC (EMR), actually getting responses from the referrals that I make and similarly like for this type of thing,
getting even anecdotal or like n of 5 feedback from cardiology on the results of the Holter monitor well, over
time, I think, build up to convince me to use the rule. So I think that there should be someone at each site who's
trying to collect that information, like, based on what was the risk level patient has, did they have a Holter or
not? And are the numbers that we're seeing, matching up what the what the actual CSRS showed. (W#3, P5, W)

Resulting action

We synthesized the �ndings across the three workshops and selected the strategies to be developed and
deployed as part of a future pilot study. The parameters of these strategies are outlined in Table 2.
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Table 2
Summary of the strategies and their parameters over the three workshops

Strategy Required content Mode of
delivery

Delivery
source

Target
audience

Target
outcome

Educational
meetings (e.g.,
grand rounds,
case-based
rounds, case
discussion)

Nuances, barriers,
and pitfalls when
using CSRS;
evidence
underlying CSRS
and
recommendations;
cost/resources
(e.g., cardiac
monitors)

Online

In-person

CSRS
experts,
cardiology,
general
medicine

All locations
where CSRS
will be
applied

Diverse
stakeholdersa

Improve
knowledge of
and comfort
in using CSRS

Improve skills
on how to use
CSRS

Educational
videos

How to deal with
ultra-low-risk
criteria and
troponin; what to
do with risk score

Online CSRS
experts

Journal clubs Scienti�c papers -
development and
validation of CSRS

Online CSRS
experts

Medical
staffb

Improve
knowledge
about
evidence

Online
calculator

How to deal with
troponin criterion;
what to do with the
risk score
(recommendations)

Webc, mobile
application,
EMR

Not
applicable

CSRS usersd Improve CSRS
integration
into work�ow

CSRS
integration
into EMR

Interpretation of the
risk score; what to
do with the risk
score

EMR

a - Emergency medicine physicians, family physicians working at ED, any consultants who are asked for
high-risk patients, cardiologists, internists, nurses (including nurse practitioner), support from head of
department

b – Internal medicine, cardiology and emergency medicine physicians

c – MDCalc (53)

d – All emergency medicine physicians and residents
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Strategy Required content Mode of
delivery

Delivery
source

Target
audience

Target
outcome

Local
champion

Roles: Speaker,
monitor the
implementation
process, support
the teams; adapt
and tailor
implementation
strategies; provide
feedback.

Preferred attributes:
Strong leadership
skills, know how to
apply CSRS and
recommendations,
positive in�uence
on colleagues.

In-person Local
emergency
medicine
physicians
and
cardiologists
(each site)

CSRS usersd Improve
collective buy-
in

Poster Care pathway, how
to deal with
troponin criterion,
recommendations

Paper

QR codes

Not
applicable

Diverse
stakeholdersa

Improve
collective buy-
in

Dissemination
of evidence
summary

Impact of CSRS
practice-based
recommendations
on patients’
outcomes

Online
calculator, QR
codes,

In-person

Electronic
content

Diverse
stakeholdersa

Improve
knowledge

Feedback CSRS impacts on
providers’ practice;
numbers of cardiac
monitor referrals
and of arrythmias
detected

In-person and
written

Champions CSRS usersd Improve skills
and adoption
of behaviour
(CSRS
uptake)

Prompts Invitation to use
CSRS, image with
arrythmia detected
(feedback)

Email

communication

CSRS
experts

Champions

CSRS usersd Remind
physicians to
use CSRS and
its positive
consequences

a - Emergency medicine physicians, family physicians working at ED, any consultants who are asked for
high-risk patients, cardiologists, internists, nurses (including nurse practitioner), support from head of
department

b – Internal medicine, cardiology and emergency medicine physicians

c – MDCalc (53)

d – All emergency medicine physicians and residents

Discussion
Main �ndings
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This work built on a qualitative understanding of perceived barriers to implementing the CSRS (16) to identify
which evidence-based strategies should be used and how they can be operationalized to overcome these
barriers. Key barriers included uncertainty around when and how to apply the CSRS recommendations, lack of
resources (e.g., cardiac monitors), lack of buy-in from the broader medical team, discomfort (hesitancy) using
CSRS, and lack of evidence about the impact on patient outcomes. Surprisingly, no reference on workload or
time constraint was brought up, as is often found in other studies (39–42). Our �ndings suggest that physician
capability should be a central target of implementation supports, speci�cally the capability to interpret CSRS-
based criteria and apply it across a range of clinical presentations.

Training is an evidence-based and frequently utilized strategy to build physician capability by increasing their
skills (43). This can be operationalized through a variety of mechanisms, including seminars, interactive
workshops, and teaching programmes such as simulation, and training sessions (44, 45). In our study,
participants largely referred to educational meetings (e.g., combined grand rounds inclusive of all relevant
specialities) and educational videos. Skill-building can be supplemented by creating increased opportunity to
utilize the CSRS, including integration into the EMR, engaging local champions, displaying posters, and sending
e-mail communications to encourage use (41, 42, 46). This suite of strategies are commonly used in the ED
setting (46) and have demonstrated effectiveness in promoting guideline-adherent care (47).

Achieving collective buy-in across multiple speciality groups (i.e., ED, cardiology, and internal medicine) was
highlighted as an essential condition for successful uptake of the CSRS. While the importance of this broader
support is well-documented (42, 48), including in the area of risk strati�cation (42), the importance of designing
implementation strategies targeting this broader audience (i.e., an audience beyond the immediate end-user)
has been unexplored. While ED syncope care primarily rests on the shoulders of the emergency physician,
support from experts in cardiology, internal medicine, and hospitalists is needed for care of those with
suspected/identi�ed serious conditions, and further inpatient or outpatient investigations. Physicians rely on
their colleagues and professional networks as a unique source of tacit knowledge that serve to either validate
initial reasoning or offer alternative approaches (49). This presents an opportunity to in�uence uptake through
existing channels of social in�uence that extend beyond the primary setting of interest (in this case, the ED).
Strategies may bene�t from alignment with the underlying factors that in�uence patterns of collaboration,
including perceived reputational value, experiential information (including personal relationships and visibility),
professional identity, and self-awareness of competence (50). In addition, strategies that target components
such as champion/opinion leader, social support, and credible source would be promising ingredients to
consider (51).

Similar to the Bravo et al. (52) study, our �ndings highlight a tension between user preferences and scienti�c
evidence and the critical role of triangulating user input alongside scienti�c evidence to leverage both sources
of knowledge in the design of implementation strategies. Speci�cally, physician participants identi�ed
education in the form of grand rounds as a strategy to address areas of uncertainty and to improve collective
awareness of the tool within the interdisciplinary team. While education effectively increases knowledge and
awareness, it is training that effectively builds or strengthens skills (43). Based on physicians’ perceived barrier
of not knowing how to apply CSRS, education alone might not be su�cient because it has to do with
developing abilities to apply the tool among various patients. In that case, training would be more suited.
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Simply put: each strategy has its own function and mechanisms allowing it to overcome barriers of using CSRS
and strengthen the facilitators.

Limitations

We used a combination of purposive and convenience sampling to recruit ED physicians working at three
different hospitals, therefore the results may not re�ect the experiences of physicians working in other sites.
Further, all participants were aware of the development of the CSRS prior to their participation in the workshops,
with most being employed at the same hospital where the CSRS has been piloted. Future work should explore
whether the resulting strategies align with and effectively address the barriers experienced by those who are
unaware of the CSRS. Finally, while a comprehensive list of potential behaviour change techniques was
developed (Additional �le 2), only a subset of these were prioritized for discussion in the workshops due to
feasibility and time constraints. A more comprehensive discussion would have yielded additional strategies to
address the identi�ed barriers and future work should assess whether barriers persist that might be amenable to
strategies that were not thoroughly considered. For example, we could operationalize more extensively the
identi�cation and the preparation of local champions, and we could target which skills would need to be
addressed in a training and how we should impart them (e.g., simulation, small-group workshop with
demonstration on how using CSRS with different patients’ clinical presentation). The provision of performance
feedback on the accurate use of the CSRS for risk-stratifying patients by expert (e.g., cardiologist, CSRS
developer) could also be an avenue to consider.

Conclusion
The ability of the CSRS to effectively improve patient safety and ED syncope management relies on broad buy-
in and uptake across ED physicians. To ensure the CSRS is well-positioned for impact, a comprehensive suite of
implementation strategies was identi�ed to address known barriers. We have prioritized the following
implementation strategies to be pilot tested in two clinical settings: posters, educational meetings (grand
rounds), educational videos (with a training component on how to apply CSRS among various patients),
integration of the CSRS into EMR and access to an online calculator to calculate risk score. These strategies will
be evaluated to understand whether and how they are being implemented in practice, if they are effective in
addressing the identi�ed barriers, and if they are targeting the hypothesized outcome. This next phase of work
will provide insight into whether this user-centred design approach facilitated better alignment with pre-
identi�ed barriers, higher physician engagement with the implementation strategies, and broader uptake of the
CSRS, with the objective of improving the likelihood that the CSRS will positively in�uence the outcomes among
ED patients with syncope.
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