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ABSTRACT

Objectives: The national implementation of competency-
based medical education (CBME) has prompted an increased
interest in identifying and tracking clinical and educational out-
comes for emergency medicine training programs. For the
2019 Canadian Association of Emergency Physicians (CAEP)
Academic Symposium, we developed recommendations for
measuring outcomes in emergency medicine training in the
context of CBME to assist educational leaders and systems
designers in program evaluation.

Methods: We conducted a three-phase study to generate edu-
cational and clinical outcomes for emergency medicine (EM)
education in Canada. First, we elicited expert and community
perspectives on the best educational and clinical outcomes
through a structured consultation process using a targeted
online survey. We then qualitatively analyzed these responses
to generate a list of suggested outcomes. Last, we presented
these outcomes to a diverse assembly of educators, trainees,
and clinicians at the CAEP Academic Symposium for feedback
and endorsement through a voting process.

Conclusion: Academic Symposium attendees endorsed the
measurement and linkage of CBME educational and clinical
outcomes. Twenty-five outcomes (15 educational, 10 clinical)
were derived from the qualitative analysis of the survey results
and the most important short- and long-term outcomes (both

, MD, MHPE*; Quinten S. Paterson, MD, MMEd(c)'; Andrew K. Hall

, MD, MMEd*;
, MD, MMEdT; Stanley J. Hamstra, PhD"";
, MD, MA, MSc?8¢

educational and clinical) were identified. These outcomes can
be used to help measure the impact of CBME on the practice of
Emergency Medicine in Canada to ensure that it meets both
trainee and patient needs.

RESUME

Objectif: La mise sur pied de la formation médicale fondée sur
les compétences (FMFC) al’échelle nationale a eu pour effet de
susciter un intérét accru pour l|'établissement et le suivi
de résultats cliniques et éducationnels dans les programmes
de formation en médecine d’'urgence. Aussi, avons-nous
élaboré, en vue du symposium 2019 de la section des affaires
universitaires de I’Association canadienne des médecins
d'urgence (ACMU), des recommandations sur la mesure des
résultats en ce qui concerne la formation en médecine
d'urgence dans le contexte de la FMFC, afin de faciliter la
tache des leadeurs éducationnels et des concepteurs de
systémes dans I'évaluation des programmes.

Méthode: Nous avons réalisé une étude en trois phases afin
d’établir des résultats cliniques et éducationnels relatifs a la
formation en médecine d'urgence (MU) au Canada. Tout
d'abord, nous avons cherché a obtenir le point de vue
d'experts et de la communauté médicale sur les meilleurs
résultats cliniques et éducationnels, par un processus de con-
sultation structuré, réalisé a I'aide d’'une enquéte ciblée en
ligne. Nous avons par la suite procédé a une analyse qualita-
tive des réponses afin de dresser une liste de résultats
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suggérés. Enfin, nous avons présenté les résultats a une
assistance diversifiée, composée d'éducateurs, de stagiaires
et de cliniciens, a I'occasion du symposium de la section des
affaires universitaires de I’ACMU, afin de recueillir ses obser-
vations et d’obtenir son contentement par vote.

Conclusion: Les participants au symposium de la section des
affaires universitaires ont approuvé le concept de la mesure
des résultats cliniques et éducationnels aux fins de la FMFC
et celui du lien entre les deux types de résultats. Il s’est dégagé
au total 25 résultats (15 éducationnels et 10 cliniques) de I'ana-
lyse qualitative des réponses au questionnaire d’enquéte, et la
démarche a permis I'établissement des résultats les plus
importants a court terme et a long terme (tant éducationnels
que cliniques). Ces résultats peuvent aider a mesurer I'inci-
dence de la FMFC sur la pratique en MU au Canada, et permet-
tent de s’assurer que cette forme d’enseignement répond tant
aux besoins des stagiaires qu’a ceux des patients.

Keywords: Education, residents and fellows

INTRODUCTION

Competency-based medical education (CBME) is a form
of outcomes-based education for the health professions.'
In the North American postgraduate medical education
context, it has come to fruition with the Accreditation
Council for Graduate Medical Education Milestones
Project and the Royal College of Physicians and Surgeons
of Canada’s (RCPSC) Competence by Design (CBD)
program.

For many years, medical educators have sought to
define and measure the impact of education on clinical
outcomes. Outcomes measurementis particularly import-
antin CBME, because accountability is the cornerstone of
its value as an educational framework.” Specifically, out-
come measurement for CBME is required to: (1) demon-
strate the desired impact on physician training, (2) ensure
that no harm is being done by means of unanticipated
consequences of the initiative, (3) investigate concerns
raised in the community about the need to justify the
significant investment of resources, (4) determine what
aspects of CBME components and implementations
were and were not effective, and (5) determine contextual
elements that lead to the resultant outcomes.”” In this
study, we sought to define both educational and clinical
outcomes within EM through a consensus conference.

Assembling an expansive collection of outcomes that
include educational as well as clinical outcomes is of
the utmost importance.*’ Selecting outcomes that are
purely patient-centered suffers from several key limita-
tions, including problems with study feasibility, biased
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outcome selection, difficulty in attributing outcomes to
learners, and inadvertently de-emphasizing other
important skills.”® Our broad set of outcomes include
factors such as learner supervision and resident cognitive
load that consider the effects of supervision and context
on resident performance, which aligns with current lit-
erature on the complexity of isolating trainee perform-
ance.>” Residency is a decisive period in which to
examine trainee performance as it encompasses a critical
inflection point toward ultimate skill attainment. There-
fore, as we transition to CBME, it is important to define
and measure these outcomes to help residents along the
path to both competence and mastery.

The implementation of CBD in Canadian EM in July
of 2018 presents us with an opportunity to examine its
outcomes. Evaluation of educational and clinical out-
comes that arise from this new training model represents
a direct form of accountability for the resources spent
upon its design and implementation. As a detailed list
of anticipated outcomes was not defined during the
design of CBD, we aimed to use a consensus conference
process to define a list of educational and clinical out-
comes that EM training programs can reference when
assessing implementation success.

METHODS

We conducted a three-phase (divergent, analysis, and
convergent phase) study to solicit opinions from the
emergency medicine community on important educa-
tional and clinical outcomes related to CBME that
should be measured. The divergent phase consisted of
a structured expert consultation process to generate an
elaborative list of possible outcomes. The results from
the divergent phase were then analyzed by our study
team by means of a generic thematic analysis that
resulted in the development of lists of clinical and educa-
tional outcomes. We presented this list of outcomes at
the 2019 Canadian Association of Emergency Physicians
(CAEP) Academic Symposium where they were strati-
fied by their level of endorsement.

Conceptual framework
Outcomes were conceptualized as being at the micro
(resident, patient), meso (program, institution or

region), or macro (system) level and being either clinical
or educational in nature. In the Fall of 2018, we reviewed

2020;22(2) 205



Teresa M. Chan et al.

key medical education literature related to measurable
outcomes of CBME. Our review strategy consisted
of a structured Google Scholar search augmented by
an open social media request for suggestions from
experts in the medical education (#MedEd) community
on Twitter.

Survey development

We developed a survey-based tool with the goal of soli-
citing diverse perspectives on potential clinical and edu-
cational outcomes for CBME. The survey consisted of
three discrete parts: Part 1, open free-text suggestions
of outcomes in the clinical and educational domains;
Part 2, vignette-based brainstorming exercise; Part 3,
open free-text entry for new or final thoughts.

Part 2 provided participants with three vignettes
which situated emergency residents in different stages
of training and clinical environments. Participants were
asked to read the vignettes and then respond to questions
designed to identify potentially measurable clinical and
educational outcomes at the learner (micro), institutional
(meso), and health system (macro) levels. The vignettes
and the survey are presented in Appendix 1. The survey
was developed and piloted internally by our study team
before deployment. The vignettes were edited for clar-
ity, readability, and appropriateness based upon feedback
from the pilot.

Survey deployment

The survey was sent to 175 people, including EM Pro-
gram Directors; CBD Implementation Leads; Compe-
tence Committee Chairs; Chief Residents from the
EM training programs of both the RCPSC and the Col-
lege of Family Physicians of Canada (CFPC); one resi-
dent in addition to the Chief Resident at each program
site; hand-selected physician leaders in administration,
medical education, and quality improvement; Deans;
Postgraduate leads; and international and national
experts in the field of medical education. Participants
were sent one initial email and two reminder emails
spaced approximately 2 weeks apart.

Analysis of survey results
Upon survey completion, data were qualitatively ana-

lyzed by the authorship team (F.Z., Q.S.P., AH., B.'T,,
T.C.) and themes were generated within the education
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and clinical outcome spheres. All coding was reviewed
by at least three authors with B.T. and T.C. reviewing
all codes. B.T. and T.C. then summarized the content
of each theme into outcome statements.

Convergent phase: academic symposium voting

The list of outcomes was presented at the CAEP Aca-
demic Symposium on posters that organized the items
based on the themes from our thematic analysis. Atten-
dees were given stickers and tasked to vote upon the edu-
cational and clinical outcomes that they believed were:
(a) most feasible to measure in the immediate (short-
term) postimplementation period; and (b) most import-
ant to measure in the long-term period.

Participants were instructed to place stickers next to each
outcome to represent the weight of their endorsement.
The number of stickers next to each outcome were tabu-
lated on site, and the results were presented to the audience
at the end of the consensus conference session.

SUMMARY OF RECOMMENDATIONS

A total of 30 individuals (17.1% response rate) com-
pleted our survey. Respondents included representatives
from all the targeted groups (see Table 1). The results of
the qualitative analysis are outlined in Table 2 (Educa-
tional Outcomes) and Table 3 (Clinical Outcomes).
Box 1 details the recommendations that were most heav-
ily favored during our symposium process.

Summary of short-term outcomes

1. Outcomes at the micro- & meso-level

There are several short-term outcomes that could serve
as easy, measurable outcomes to demonstrate the value
of CBME. For instance, many educators endorsed meas-
uring the number of entrustable professional activities
(EPAs) observations and determining the quality of feed-
back. Previous studies on workplace-based assessment
systems, such as In-Training Evaluation Reports
(I'TERs) have shown that examining the artifacts gener-
ated in a systematic way can improve the overall quality of
assessment data,'”

Going forward, it may be prudent for educators to
form chains of evidence linking these immediately meas-
urable outcomes (e.g., EPAs acquired during the first
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Table 1. Demographics of survey respondents, n (%)

Country
Canada 24 (80.0)
USA 6 (20.0)
Roles*
CBME Lead 7 (23.3)
Program Director or Assistant Program 7 (23.3)
Director
Faculty Development Lead 5(16.7)
Competence Committee Chair 4(13.3)
CAEP Academic Symposium Panel 4(13.3)
Member
Resident 4(10.0)
Other 10 (33.3)
Certification*
Fellow of the RCPSC in EM 14 (46.7)
Advanced Degree (Masters or PhD) in 6 (20.0)
Education
Enhanced Skills Training in EM via the 5(16.7)
CFPC (e.g., CCFP-EM)
Fellow of the RCPSC EM Trainee 4(13.3)

Certification in the CFPC 3(10)

Fellow of the RCPSC in Pediatrics 2(6.7)

Other (MD only, international EM credential, 5 (16.7)
non-educational Masters, etc.)

Years in
practice
>15 10 (33.3)
10-15 5(16.7)
5-9 4(13.3)
<5 6 (20.0)
Current Trainee 7 (23.3)

CAEP = Canadian Association of Emergency Physicians; CFPC = College of Family
Physicians of Canada; EM = Emergency Medicine; MD = Medical Doctor; PhD = Doctor of
Philosophy; RCPSC = Royal College of Physicians and Surgeons of Canada

*Since individuals might hold several roles or certifications simultaneously, the numbers in
the sections will add up to more than 100%.

year) and later outcomes (e.g., likelihood of remediation
required,'" likelihood of completing areas of specific
enhanced competency).'” Program leaders might har-
ness the power of ongoing program evaluation or quality
improvement, and that under our national research eth-
ics policy (Tri-council Policy Statement 2),"* these
efforts are usually deemed exempt from research ethics
processes. As such, measuring the more accessible and
top-rated short-term outcomes is both necessary and
pragmatic for robust program improvement.

2. Wellness and trainee efficacy

Trainee wellness and resident self-efficacy were ranked
in the top five educational outcomes to be measured in
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the short term, which aligns well with the Institute for
Healthcare Improvement’s Quadruple Aim. We might
aim to determine if we are training of physicians com-
mitted to continuing professional development, and
who are receptive to feedback and adept in providing
it. Poor faculty feedback to trainees has been cited as a
contributing factor to depression in trainees,'* whereas
improved feedback has the potential to foster a sense of
competence, autonomy, and relatedness.”” Because
CBME advocates for an increase in the direct observa-
tion and provision of objective, high-quality feedback,
program evaluators should attempt to study their effects
on learner well-being.

3. Macro-level outcomes

Patient safety and quality of care metrics (e.g., evidence-
based practice, efficiency and effects on hospital flow) for
CBME trainees was one of the clinical outcomes that was
ranked as most important to follow both in the short-
term and the long-term. From a practical perspective,
this appears daunting both in terms of data gathering
and in establishing causal links between specific clinical
outcomes and care provided. Collaboration between
educators and quality improvement researchers will be
essential to examine these complex systems. Other clin-
ical outcomes, such as multi-source assessments for
CBME residents in the clinical settings are more easily
trackable and can provide useful information especially
when linked to the educational outcomes of individual
EPA metrics.

Summary of long-term outcomes

1. Health systems impact

Postgraduate training programs should focus on the
endorsed long-term educational outcomes, as they sit
in the broader health care system where budgets and
human health resource management are important. Spe-
cifically, one of the most endorsed long-term educa-
tional impacts might be a change in the number of
trainees pursuing sub-specialty training after their quali-
fying exams. Traditionally, the RCPSC training pro-
grams in EM have had an embedded area of focused
learning that was part of the Postgraduate year 4 of
most programs.'® With regards to costs, the expense of
time-variable training within CBME was likely believed
to be important for our nationally funded system. Time-
variability may be ideal for the trainee'” but can add cost
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Table 2. Symposium educational outcomes

Votes for item Votes for item
as a good as a good
short-term long-term

Original Themes from our derivation survey outcome outcome

1

—_

—_

1

—_

.1 EPA Observations & Feedback 49 3
Individual EPA metrics (e.g., number collected, rate of collection, and proportion
assessed as entrustable).

Program EPA Metrics (e.g., EPA completion rate, proportion of direct versus indirect
observation, number of each EPA needed to reach competence, proportion of residents
receiving the required number of EPA observations, time devoted to EPA collection).

EPA feedback quality (e.g., the total amount of free-text narrative feedback that residents
receive, the proportion of EPA observations that contain actionable feedback).

The reliability and validity of EPA entrustment scores and narrative feedback.

.2 Simulated Assessment 20 11
The amount and type of simulation required to receive sufficient EPA observations.
The amount of time that learners spend in simulation.

The number of simulated EPA observations versus observations of real patient
encounters.

.3 Time to Completion of Training 15 19
The number of repeat and/or waived rotations related to EPA observation numbers.

The number of residents with delayed and/or accelerated stage/program completion.

The impact of remediation requirements on fellowship matching.

The impact of delayed program completion on job applications.

The impact of changing program completion dates on delivery of the educational
program.

.4 Success on Qualifying Exams 0 16

The proportion of residents passing the written and oral EM qualifying exams on their first
attempt.

.5 Resident Readiness for Practice 11 15

Alignment between the residents’ and their programs’ perceptions regarding their
readiness for practice.

Weighting (% of votes)
by community for
value as a short-term
outcome

29.0%

11.8%

8.9%

0.0%

6.5%

Weighting (% of votes)
by community for
value as a long-term
outcome

1.9%

7.1%

12.3%

10.3%

9.7%
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.6 Pursuit of Subspecialty Training 3 16
The proportion of residents who pursue subspecialty training during and after residency
completion.

The proportion of residents seeking employment in various types of practice following
graduation (e.g., community versus academic).

Amount of elective time available to CBME residents to explore and pursue subspecialty
training.

Number of credentials (e.g., Masters degrees) earned by residents during residency
training.
Involvement in extracurricular (e.g., leadership roles) activities during residency.

Proportion of EM graduates that pursue leadership roles.

.7 Impact on Continuing Professional Development 0 10

Approach of residents to CPD following completion of residency.

.8 Teaching Skills of Trainees & Graduates 3 2
Teaching evaluations of residents by learners and faculty.
The volume and quality of teaching provided by residents.

Cognitive load of CBME residents on shift.

.9 Completion of Non-Clinical Aspects of Residency 3 0
e Completion of non-clinical projects and extra-curricular roles by CBME residents.
e Proportion of time spent teaching versus learning versus providing clinical service.

.10 Trainee Wellness 16 9

Overall wellness of CBME residents.
Proportion of the resident cohorts experiencing burnout.
Psychological impact of assessments on residents.

Morale of the resident cohorts.

.11 Costs 10 21

Financial costs for the program to provide CBME training.

Financial costs for residents who require extended training.

1.8%

0.0%

1.8%

1.8%

9.5%

5.9%

10.3%

6.5%

1.3%

0.0%

5.8%

13.5%

(Continued)
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Table 2. Continued.

Original Themes from our derivation survey

—_

—

—

—_

.12 Resident Satisfaction
The satisfaction of residents with their training program.
Number of complaints from residents regarding the program.

Impact of CBME on teaching evaluations of faculty.

.12 Teacher Satisfaction & Engagement

The satisfaction of faculty with their training program.

Number of EPAs completed by individual faculty members and the larger group.

.13 Resident Self-Efficacy
Frequency that learners’ request feedback on their performance.
Effectiveness of learners’ requests for feedback.

Learners’ ability to self-assess their performance accurately.

.14 Inter-Resident Effects
The impact of early or delayed promotion of residents on interpersonal relationships with
other residents in the program.

The impact of early or delayed promotion of residents on the teaching and supervision of
other residents in the program.

Votes for item
as a good
short-term
outcome

1

16

Votes for item
as a good
long-term
outcome

3

Weighting (% of votes)
by community for
value as a short-term
outcome

6.5%

4.1%

9.5%

3.0%

Weighting (% of votes)
by community for
value as a long-term
outcome

1.9%

6.5%

7.7%

5.2%
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Table 3. Symposium Clinical Outcomes

Votes for item Votes for item Weighting (% of Weighting (% of

as a good as a good votes) by community  votes) by community

short-term long-term for value as a for value as a
Original themes from our derviation survey outcome outcome short-term outcome  long-term outcome

2.1 Patient Safety & Quality Care Metrics 31 18 28.7% 16.7%
e Number of patient safety incidents.

e Number of patient complaints.

e Quality of care metrics.

e Number of patient bounce-backs.

2.2 Evidence-Based Practice 23 2 21.3% 1.9%
¢ Adherence to evidence-based practice guidelines.

¢ |mplementation of evidence-based practice.

2.3 Efficiency/Impact on Hospital Flow and Function 22 1 20.4% 0.9%

e Efficiency of patient care (throughput, patients per
hour).
e Impact of the delivery of CBME on Emergency
Department level metrics.
2.4 Cost of Care 2 13 1.9% 12.0%

® The cost of care (i.e., $ spent on patients) provided by
trainees and graduates.

2.5 Patient Satisfaction 3 8 2.8% 7.4%
¢ Patient satisfaction with the ED care that they receive.
2.6 Colleague Multi-Source Feedback 20 0 18.5% 0.0%

e Multi-source feedback assessments from colleagues
of varying backgrounds in the ED during and after
training.

2.7 Physician Health 7 15 6.5% 13.9%
e Physician health outcomes of CBME graduates (e.g.,
stress, burnout rates).

2.8 Post-Residency Disposition 0 13 0.0% 12.0%

e The number of graduates working in academic versus
community EDs.

e The distribution of graduates across Canada.
2.9 Learner Supervision in Clinical Setting 0 27 0.0% 25.0%

e The comfort and acceptability of graduates in
supervising junior trainees in clinical settings.

2.10 Engagement in Professional Activities After the 0 11 0.0% 10.2%
Latter Two Stages (e.g., Core & Transition to Practice)

® The level of involvement of graduates with non-clinical

professional activities.

Legend for abbreviations: CBME = Competency-Based Medical Education; ED = Emergency Department; $ = money
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Box 1. Initial outcomes that should be measured in the early phase of CBME rollout most endorsed by the participants of the 2019

Academic Symposium

Educational outcomes

1. Measuring EPA observations and feedback
2. Determining the amount of simulated assessment utilized in
CBME

3. Monitoring and measuring trainee wellness and health

and uncertainty to the health care system. Such financial
outcomes are more system-focused and easier to measure
than outcomes that attempt to quantify trainee quality.

2. Trainee focused impact

Trainee-focused clinical outcomes may serve as proxies
for better physicians and are typically cited by education
scholars as potential benefits of CBME'®; however,
defining and measuring these outcomes will be quite dif-
ficult. How can we measure physician quality in EM?"
Especially in environments like EM where trainees can
so readily access their supervising physicians, how can
we tease apart their individual performance?”’ Or
should we be aiming to find resident-sensitive markers
of performance?””*° These considerations are import-
ant but are beyond the scope of this present project.
The quality of physician care is undoubtedly a complex
construct that involves numerous competing factors.

3. New methods for evaluation of outcomes

While outcome measurement is important, Gruppen
and colleagues warn us not to focus too much on demon-
strating that graduates of CBME programs are “better.””
Instead, we must match the inherent complexity of out-
comes with sophisticated study designs, such as collab-
orative and multicenter studies, focusing on
individuals, teams, institutions, and settings. We should
also aim to include novel models for program evaluation
such as rapid-cycle evaluation’' and realist evaluation
(see Appendix 2). Recent evaluation work in EM evalu-
ating early implementation of CBME using rapid evalu-
ation has yielded important lessons about fidelity of
implementation, and perhaps even short-term outcomes
such as behavior change among stakeholders.”' Moving
forward, these strategies and others will help us tackle

212 2020;22(2)

Clinical outcomes

1. Measuring patient safety and quality care metrics associated with CBME
residents and graduates

2. Demonstrating evidence-based practice of CBME residents and graduates

3. Monitoring efficiency/impact of CBME on hospital flow and function

the difficult task of high-quality outcome-based

evaluation.
Limitations

Our recommendation process has several limitations.
Most obviously, the consultatory population that
engaged with the initial part of our study (the divergent
phase) had a relatively poor response rate, which may
relate to the reluctance of trainees and senior leaders to
participate in this type of consultation. That said, the
dataset that we were able to acquire reached sufficiency
for our qualitative analysis and was, therefore, unlikely
to have significantly impacted the ultimate outcome of
this study. Another limitation is the narrow nature of
our study question; we were specifically seeking to derive
alist of clinical and educational outcomes relevant to EM
training in Canada. For this reason, our results may
have limited generalizability to other specialties and
jurisdictions.

Final recommendations

In this three-phase study, we developed consensus
recommendations for clinical and educational CBME
outcomes. We have defined a novel framework to
describe outcomes that were stratified by their inherent
nature (clinical or educational), the timing of their
impact, and their scope of impact (micro, meso, or
macro). This framework has allowed us to identify a
broad range of outcomes and organize them into a list
of 15 educational and 10 clinical themes (ranked by
importance). The main strength of our study was the
ability to obtain input from all targeted expert groups
from across the country and to prioritize these outcomes
during the education summit. Our results will help to

CJEM * JCMU



operationalize CBME program evaluation and deter-
mine its impact on our programs and clinical care in EM.

Through our three-phase study design, we have
derived a set of general recommendations regarding out-
comes and program evaluation of CBME:

1. We should measure educational and clinical out-
comes in CBME to ensure that this model of assess-
ment is meeting the needs of our patients.

2. Initial educational outcomes in the early rollout of
CBME should include: measuring EPA observations
and feedback, determining the amount of simulated
assessment used in CBME, and monitoring and
measuring trainee wellness and health.

3. Initial clinical outcomes in the early rollout of CBME
should include: measuring patient safety and quality
care metrics associated with CBME residents and
graduates, demonstrating evidence-based practice of
CBME residents and graduates, and monitoring effi-
ciency/impact of CBME on hospital flow and
function.

4. Specialty-specific micro (patient/training  site,
learner/training program), meso (institution or
region), and (national) macro outcomes will need to
be measured by means of robust research methods
linking educational and clinical outcomes.

CONCLUSIONS

We have created a key listing of educational and clinical
outcomes that should be targeted both in the short- and
long-term to determine the impact of CBME on the
practice of Canadian EM. Clinician Educators and Edu-
cation Scholars should use the recommendations to
inform future program evaluation initiatives of CBME.

Supplemental material: The supplemental material for this
article can be found at https://doi.org/10.1017/cem.2019.491.
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