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Abstract 1: Assessment of Entrustable Professional Activities within

Simulation and Clinical Settings: A Scoping Review

Introduction:

Entrustable professional activities (EPAS) are a fundamental unit in the competency-
based education model (CBME). Assessment of EPAS is a crucial step in the implementation
process of CBME, which remains challenging due to a lack of consistency in meaningful
assessment methods. There is great variability in the assessment approaches used to evaluate
EPAs among residency training programs, which might influence successful CBME
implementation. This scoping review seeks to explore how EPAs are being assessed and
implemented within residency training programs.

Methods:

We conducted a review of MEDLINE, PubMed, Embase, PsychINFO databases, and
Google Scholar by searching the full-text articles and abstracts published between January 2000
and January 2020. Additional studies were identified through reference lists. We included the
publications addressing the EPA assessments as defined by the Royal College which were
written or translated to English only.

Results:

A total of 635 articles were screened for eligibility, and ultimately, twenty-eight full-text
articles and six abstracts were enrolled in the final review. 122 EPAs were identified, with 86
(70.5%) EPAs corresponding to non-technical skill alone, 26 (21.3%) technical skill alone, and
10 (10.2%) combined technical and non-technical skills.

Out of 122 EPAs, 86 (69%) were assessed clinically and 38 (31%) were assessed in a

simulated environment. In simulation assessment, a standardized patient was the commonly



utilized simulation modality, and checklists were the most used assessment tool, either alone or
with other tools. However, the Entrustability scale was the dominant assessment tool of EPA in
the clinical setting (77%).

Seven rater types were identified: attending physician, trained rater, senior resident, peer,
self, nurse, and patient. Moreover, around half of EPAs (52%) were assessed by the attending
physicians.

Conclusion:

This review identified that EPAs are being assessed diversely, in multiple settings, by
raters at various experience levels, and using different assessment tools. As the methods of
assessment are not consistent across institutions, future research should seek to establish
standards for the most efficient and effective way to assess the EPAs, which are mandatory by

the medical accreditation bodies.



Résumé 1 : Evaluation d'activités professionnelles dignes de confiance dans
des contextes de simulation et cliniques : un examen de la portée
Introduction:

Les activités professionnelles confiables (APE) sont une unité fondamentale dans le
modele d'éducation par compétences (CBME). L'évaluation des APE est une étape cruciale dans
le processus de mise en ceuvre de la CBME, qui reste difficile en raison d'un manque de
cohérence dans les méthodes d'évaluation significatives. 1l existe une grande variabilité dans les
approches d'évaluation utilisées pour évaluer les APE parmi les programmes de formation en
résidence, ce qui pourrait influencer la réussite de la mise en ceuvre de la CBME. Cet examen de
la portée vise a explorer comment les APE sont évalués et mis en ceuvre dans les programmes de
formation en résidence.

Méthodes :

Nous avons effectué une revue des bases de données MEDLINE, PubMed, Embase,
PsychINFO et Google Scholar en recherchant les articles en texte intégral et les résumés publiés
entre janvier 2000 et janvier 2020. Des études supplémentaires ont été identifiées grace a des
listes de références. Nous avons inclus les publications traitant des évaluations EPA telles que
définies par le Collége royal qui ont été écrites ou traduites en anglais uniquement.

Résultats:

Au total, 635 articles ont été sélectionnés pour leur éligibilité et, finalement, vingt-huit
articles en texte intégral et six résumes ont été inscrits dans lI'examen final. 122 EPA ont été
identifiés, avec 86 (70,5%) EPA correspondant a des compétences non techniques seules, 26
(21,3%) a des compétences techniques seules et 10 (10,2%) a des compeétences techniques et non

techniques combinées.



Sur 122 EPA, 86 (69 %) ont été évalués cliniqguement et 38 (31 %) ont été évalués dans
un environnement simulé. Dans I'évaluation par simulation, un patient standardisé était la
modalité de simulation couramment utilisée, et les listes de controle étaient I'outil d'évaluation le
plus utilisé, seul ou avec d'autres outils. Cependant, I'échelle de confiance était l'outil
d'évaluation dominant de I'EPA en milieu clinique (77 %).

Sept types d'évaluateurs ont été identifiés : médecin traitant, évaluateur qualifié,
résident senior, pair, soi-méme, infirmiére et patient. Par ailleurs, environ la moitié des EPA (52
%) ont été eévaluées par les médecins traitants.

Conclusion:

Cet examen a identifié que les EPA sont évalués de maniére diverse, dans de multiples
contextes, par des évaluateurs a divers niveaux d'expérience et en utilisant différents outils
d'évaluation. Comme les méthodes d'évaluation ne sont pas cohérentes entre les établissements,
les recherches futures devraient chercher a établir des normes pour la maniere la plus efficace et
la plus efficace d'évaluer les EPA, qui sont obligatoires par les organismes d'accréditation

médicale.



Abstract 2: Assessment of EPAs within Surgical Foundations (SF) Program
at McGill University, Montreal, Canada

Introduction:

Competency by design (CBD) has been introduced by the Royal College of Physicians
and Surgeons of Canada (RCPSC) as a novel educational model for residency training programs.
Within the CBD competence continuum, Surgical Foundations (SF) program is a special training
program where the residents from nine surgical specialties learn the basic surgical knowledge
and skills. CBD focuses on mastery of competencies and uses entrustable professional activities
(EPAS) as the organizing assessment framework. The purpose of this study is to explore how
EPAs are assessed within the SF program, during both the Foundation of discipline and the
Transition to discipline stage of training.

Methods:

Thirteen residents enrolled in SF program from six surgical subspecialties participated in
the study after obtaining informed consent to access their EPA assessment data. All the
assessment data (resident’s demographic, EPAs, assessment and rater- related characteristics)
was provided by a data analyst in the medical education system at McGill University.

Results:

A total of 595 EPA assessment forms were completed between July 2019 and August
2020. The vast majority of the received assessment data (95%) was conducted in a clinical
setting. Sixteen EPAs assessed, with 7 corresponding to Transition to discipline and 9 to
Foundation of discipline stage. There was great variability in the number of completed
assessments per resident, where the lowest was 14 and the highest was 65. Three assessment

forms were utilized to assess the EPAs in SF (EPA observation, procedural competencies and



multi-source feedback). About 70% (411) of the assessment forms were completed by residents
and 27% (165) by the attending physicians. The overall assessment using the entrustment scale
ranged from level 2 (I had to talk them through) to level 5 (I did not need to be involved) where
the level 4 (1 needed to be there just in case) was the most commonly assigned entrustment level.
Around 85% of EPA assessments were achieved as their assigned entrustment levels were level 4
and 5. The EPA 2.1b: Critically Il Surgical and EPA 2.5a: Fundamental Surgical Procedures
were the most challenging EPAs and were frequently assigned low ratings.

Conclusion:

Within thirteen months, 13 residents in the SF program completed 595 EPA assessment
forms related to 16 EPASs identified by RCPSC. There was an apparent variability in completed
EPA assessments between residents and sub-specialties where the residents marked as the most
prevalent raters. Moreover, two assessment tools were utilized: the Entrustability scale and the
Global Rating Scale. Further study could be conducted to investigate the causes behind the
variability and the impact of residents being the most common assessors. This study conducted
among a small group and can provide minor trends which would be interesting to follow in a
larger study. Moreover, it is worth exploring how EPAs are assessed within simulation and

correlate with the results of clinical-based assessment.



Résumé 2 :Evaluation des EPA dans le cadre du programme Fondements
chirurgicaux (SF) a I'Université McGill, Montreal, Canada
Introduction:

La compétence des la conception (CDB) a été introduite par le Collége royal des
médecins et chirurgiens du Canada (CRMCC) en tant que nouveau modéle educatif pour les
programmes de résidence. Dans le continuum de compétences CBD, le programme Surgical
Foundations (SF) est un programme de formation spécial ou les résidents de neuf spécialites
chirurgicales apprennent les connaissances et compétences chirurgicales de base. CBD se
concentre sur la maitrise des compétences et utilise les activités professionnelles confiables
(APE) comme cadre d'évaluation organisateur. Le but de cette étude est d'explorer comment les
EPA sont évalués au sein du programme SF, a la fois au cours de I'étape Fondation de la
discipline et de la transition vers la discipline de la formation.

Méthodes :

Treize résidents inscrits au programme SF de six surspécialités chirurgicales ont
participé a I'étude aprés avoir obtenu un consentement éclairé pour accéder a leurs données
d'évaluation EPA. Toutes les données d'évaluation (démographie du résident, EPA,
caractéristiques liées a I'évaluation et a I'évaluateur) ont été fournies par un analyste de données
du systéme d'éducation médicale de I'Université McGill.

Résultats:

Au total, 595 formulaires d'évaluation de I'EPA ont été remplis entre juillet 2019 et
aolt 2020. La grande majorité des données d'évaluation regues (95 %) a été réalisée dans un
cadre clinique. Seize EPA évalués, dont 7 correspondant au stade Transition vers la discipline et
9 au stade Fondement de la discipline. Il y avait une grande variabilité dans le nombre

d'évaluations complétées par résident, ou la plus faible était de 14 et la plus élevée était de 65.
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Trois formulaires d'évaluation ont été utilisés pour évaluer les EPA en SF (observation de I'EPA,
compétences procédurales et rétroaction multi-sources). Environ 70 % (411) des formulaires
d'évaluation ont été remplis par les résidents et 27 % (165) par les médecins traitants.
L'évaluation globale a I'aide de I'échelle d'attribution allait du niveau 2 (je devais les expliquer)
au niveau 5 (je n'avais pas besoin d'étre impliqué) ou le niveau 4 (j'avais besoin d'étre la juste au
cas ou) était le plus souvent attribué niveau de confiance. Environ 85 % des évaluations de I'EPA
ont été réalisées car les niveaux d'habilitation qui leur étaient assignés étaient les niveaux 4 et 5.
L'EPA 2.1b : Critically Il Surgical et EPA 2.5a : Fundamental Surgical Procedures étaient les
EPA les plus difficiles et ont souvent recu des notes faibles.
Conclusion:

En treize mois, 13 résidents du programme SF ont rempli 595 formulaires d'évaluation
EPA liés a 16 EPA identifiés par le CRMCC. Il y avait une variabilité apparente dans les
évaluations EPA complétées entre les résidents et les sous-spécialités, ou les résidents étaient les
évaluateurs les plus courants. De plus, deux outils d'évaluation ont été utilisés : I'échelle de
confiance et I'échelle d'évaluation globale. Une étude plus approfondie pourrait étre menée pour
étudier les causes de la variabilité et I'impact des résidents étant les évaluateurs les plus courants.
Cette étude menée aupres d'un petit groupe peut fournir des tendances mineures qu'il serait
intéressant de suivre dans une étude plus large. De plus, il vaut la peine d'explorer comment les
EPA sont évalués dans le cadre de la simulation et sont en corrélation avec les résultats de

I'évaluation clinique.
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Chapter 1: Introduction

1.1Background:

In the last two decades, medical education has evolved to meet public expectations
regarding professional accountability. One way of ensuring accountability is to ensure that the
public is cared for by competent, well-trained physicians through a robust medical, educational
program. Competency-Based Medical Education (CBME) is a new paradigm to train healthcare
professionals, which has been adopted by many medical educational systems worldwide and
more specifically in North America. CBME refers to a learner-centered instructional model of
medical education programs that focuses on the mastery of competencies and predefined abilities
as learning outcomes (1-2). Moreover, this model de-emphasizes the time-based advancement
during residency training and focuses on progression based on the achievement of competencies
(1-2) while ensuring good alignment between the curriculum objectives, instructional strategies,
and the assessment tools. Therefore, it overcomes the limitations of the traditional approach
which is based on generating knowledge and skills over time which is less prescriptive regarding
the overall level of competency required of a healthcare professional (tablel) (3).

According to the International CBME Collaborators (ICBME), there are five core
components of CBME: “an outcomes competency framework, progressive sequencing of
competencies, learning experiences tailored to competencies, teaching tailored to competencies,
and the programmatic assessment (4)”. Identification of these components is fundamental,
leading to a better understanding of the organizing framework of the CBME program and the

related implementation process (4).
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1.2 Competency, Entrustable professional activities (EPAs) and milestones:

There are common terminologies related to the CBME that will deepen the understanding
of CBME model. There is consensus amongst the international experts in medical education
regarding the definition of these terms, which ensures a shared language to describe CBME,

enhances effective communication, and overcomes the limitations to adopt the new model (5).

1.2.1 Competence and competency:

The pioneers in medical education addressed competence and its related terms. Englander
et al. referred to competence as “the array of abilities (knowledge, skills, and attitudes) across
multiple domains or aspects of performance in a certain context. Statements about competence
require descriptive qualifiers to define the relevant abilities, context, and stage of training. It is
multi-dimensional and dynamic, and it changes with time, experience, and setting” (5).

Frank et al. defined competency as “an observable ability of a health professional,
integrating multiple components such as knowledge, skills, values, and attitudes. Since
competencies are observable, they can be measured and assessed to ensure their acquisition” (1).
Competencies have been incorporated in various medical training programs and are considered
the foundations of graduate medical education. There are two common competency-based
frameworks adopted by many educational institutions, the Accreditation Council of Graduate
Medical Education (ACGME) in the United States and the Canadian Medical Education
Directions for Specialties (Can MEDS) in Canada. Each competency framework encompasses a
set of core competencies that are required to be fulfilled by the medical training programs. For
example, there are seven domains endorsed by Can MEDS framework: Medical Expert,

Communicator, Collaborator, Leader, Health Advocate, Scholar, Professional (6). Each
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competency domain encompasses a group of tasks through which the trainer competence can be
assessed and judged. These tasks are known as Entrustable Professional Activities (EPAS).

1.2.2 Entrustable professional activities (EPAs) and milestones:

Decisions about competence may be predicted on multiple, longitudinal workplace-based
assessment of EPAs (7). EPAs refer to the essential tasks of a discipline (profession, specialty, or
subspecialty) that an individual can be trusted to perform without direct supervision in a given
healthcare context, once sufficient competence has been demonstrated.

EPA concept should address one or more competencies and be observable and measurable in the
process and outcomes (5). Ten Cate described the EPAS as a bridge between a competency
framework and daily clinical practice (8).

EPAs and competencies are not interchangeable terms and there are few distinctions
between them as addressed by Ten Cate. Competencies are characteristic of clinical health care
professionals while the EPAs describe the clinical tasks. Moreover, each EPA reflects a set of
competencies where the physicians must achieve proficiency across all the EPAs and the
associated competencies (9-10).

Milestone is another emerging term in CBME and is closely related to EPAs. Each EPA
bundles a group of milestones which are defined as observable markers of an individual’s ability

along a developmental continuum (5) (Figurel).

1.3 Overview of Competency by Design

Many postgraduate and undergraduate medical training programs in North America,
Europe, and Australia adopt the CBME as a training approach (11). The Royal College of

Physicians and Surgeons of Canada (RCPS) has implemented a customized version of CBME
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known as the Competency by Design model (CBD). Although CBD incorporates the same
principles and core elements of CBME (12), the overarching goal of CBD is to provide the best
patient care through a well-designed, learner-centered learning model and residency training
program (13). Consequently, CBD divides the residency training program into four stages:
Transition to discipline, Foundations of discipline, Core of discipline, and Transition to practice.
Each stage has predefined outcomes, including sets of milestones and (EPAS), whereby the
resident has to demonstrate competency and proficiency while performing these activities
throughout the residency journey (Figure2) (12). The promotion from one stage to another is

based on completeness and achieving competency in all EPAs identified at each level.

1.4 Surgical Foundations program:

The Surgical Foundations (SF) program is an initial period of the post-graduate training
program at McGill University, Montreal. All the junior surgical residents at McGill University
belong to the disciplines of cardiac surgery, general surgery, neurosurgery, orthopaedic surgery,
otolaryngology, plastic surgery, urology, vascular surgery, and obstetrics and gynecology are
enrolled in 2-years surgical foundations training program. During the residency training,
residents learn the fundamental skills of surgery and acquire basic knowledge and attitudes
essential to practice general surgery and its related subspecialties. Figure 3 demonstrates the
position of SF in relation to CBD stages as per the Royal College rubric. The residents complete
the SF and surgical specialty training simultaneously prior to entering the Core of discipline
stage.

Consequently, upon completing training, the residents will provide the initial assessment

and management of critically ill patients. Furthermore, they will be competent to participate as
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effective members of their disciplinary surgical team and assume greater accountability for
perioperative management. Moreover, the SF program incorporates all the Can MEDS roles in
the residents’ training requirements; thus, the residents will be equipped with all Can MEDS
related competencies (13).

The SF program encompasses the first two stages of CBD: Transition to discipline and
Foundations of discipline. Transition to discipline contains seven EPAs, each with identifiable
core milestones rated on a 5- points competency scale whereby the Foundation of discipline
contains nine EPAs with different core milestones. Diagram 1 illustrates the EPAS list in each
stage. For instance, EPA#6 in Transition to discipline is ‘Repairing simple skin
incisions/lacerations’ skill (form1). This EPA aims to measure the resident’s ability to perform
simple wound repair with different sizes and the required degree of supervision while performing
this task. To assess this task, there is a list of associated precautions, steps and measures that
must be achieved called milestones. This EPA should be observed and assessed directly by the
supervisor either in simulation or clinical settings. The resident’s proficiency in performing the
task unsupervised is identified and rated on a 5-point entrustment scale using the assessment
form designed by the Royal College.

Another example is EPA#4 in the Foundation of discipline, which is “Providing patient
education and informed consent in preparation for surgical care” (form2). This non-technical
skill aims to evaluate the resident’s communication skills with patients and families while
providing them a right and clear surgical management plan. There are predefined milestones
related to this skill that must be achieved while taking consent. The resident will be observed and

assessed directly by the supervisor in different clinical and simulated case scenarios.
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Accordingly, the overall performance and entrustment decision will be documented on the
EPA’s assessment form designed by the Royal College.

The resident has to complete and achieve competency in all the associated EPAs in each
stage to be promoted to the next complex stage of training, the core of discipline. All the EPAs
assessment focuses on workplace assessment (WBA), an informal assessment where the resident
is observed and assessed in real clinical scenarios with no unified standardisation and structure.
In WBA, the supervising clinicians will direct, assess and document the resident’s performance
in a given task according to a supervision scale and provide formative feedback to allow the
resident to correct their performance in the next clinical encounter.

In the SF program, the final decision regarding the resident’s clinical performance,
readiness to practice unsupervised and the promotion to the next level of training is reviewed by
the clinical competence committee (CCC). The residents in Surgical Foundations will be
reviewed by two committees: Surgical Foundations Competence Committee and their surgical
specialty’s Competence Committee. The two committees respectively will monitor progress in
Surgical Foundations EPAs and surgical specialty’s EPAs.

The CCC is a specialized clinical training committee that aims to review the resident’s
assessment data and provide the final decision about the resident’s clinical performance. It is
chaired by a member of the residency training faculty but not the program director, while the
other committee members are selected based on regulations determined by the university (14).
Moreover, there is a variable number of CCCs in each program depending on the program size
(e.g. a large program has multiple committees). Each CCC must meet at least twice per year to
review each resident’s files, though some programs may have frequent meetings depending on

the program size, resident’s number, and training stages. Based on the performance evaluation of
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multiple observations over time, the committee can assess the resident’s progression and identify
the residents lagging behind in a milestone’s achievement. Therefore, the CCC allows a group
decision-making process to determine when the trainee can advance to the next stage. The final

decisions about resident progression are reported to the residency training committee.

1.5 Entrustment decision-making in competency-based education:

The decision to trust a medical trainee with the critical responsibility to care for patients
is fundamental to clinical training. In the clinical training environment, entrustment decision-
making (EDM) is not an easy process as it can affect the trainees’ learning journey and impact
patient safety. Moreover, it is considered the key element for assessing entrustment professional
activities (EPASs) within the context of competency-based education. To understand the EDM
process, it is worth mentioning the definition of trust and entrustment in healthcare training.
Trust refers to the reliance of the medical team on a trainee successfully performing the
professional task with the ability to ask for help promptly as needed (15). However, entrustment
is a conscious decision to trust a trainee to correctly execute the task unsupervised based on prior

observations and what is known about the trainee (16).

In the clinical setting, there are three recognizable entrustment modes: presumptive trust,
initial trust, and grounded trust (16). Presumptive trust is based solely on credentials, without
prior interaction with the trainee, whereas initial trust is built based on the supervisor’s first
impression of the trainee. Additionally, with time and after frequent observations and multiple
contacts with the trainee, grounded trust is developed, which is considered a fundamental step in
the EDM process (16). To get a better understanding of the EDM process, Ten Cate and his

colleagues propose two categories of EDM, either ad hoc or summative EDM (16). An ad hoc
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entrustment decision happens continuously in healthcare situations with no impact on the final
judgment for independence. In contrast, the summative decision is based on grounded trust. It is
developed upon multiple clinical observations and evaluations in various medical care scenarios,

thus leading to awarding the trainee certification and the privilege to practice unsupervised (16).

Although this decision about trustworthiness of the trainee appears straightforward,
several factors might influence the decision. For instance, the trainee’s and supervisor's
characteristics, the trainee-supervisor relationship, and the context, nature, and complexity of the
assessed task can play significant roles in this judgment (17). All of these interplaying factors
might influence the supervisor’s decision and lead to imperfect entrustment. For example, novice
supervisors may be hesitant to rely on the trainees to perform a specific task and unable to decide
how much autonomy should be given to trainees. Therefore, a supervisor's experience can
influence the ability to judge the trainee's performance. Moreover, the relationship between the
supervisor and trainee may bias the entrustment decision. Strong interpersonal relationships,
shared expectations and experiences, and frequent contact between the supervisor and trainee
facilitates trust formation and influences the judgment process (17). On the other hand, the
unavailability of opportunities to perform clinical works, excessive workload hindering direct
observation, and high-risk procedures requiring a high degree of trust may impede the EDM

process (17).

In summary, the EDM process remains subjective with many contributing factors that

should be taken into account, especially if the decision is established for high-stake assessment.
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1.6 Assessment of competency and EPA:

The meaningful assessment of competence is critical for implementing effective
competency-based medical education (18); thus, the assessment of EPAs has received special
attention in the medical arena. It is worth mentioning, EPA and competency are not
interchangeable terms, hence their assessment modes are not the same. Assessment of different
elements within EPA can provide information on competency. Since competency is observable,
it can be measured and assessed. However, the question arises as to how we measure and assess

competency.

In general, inconsistency exists regarding the appropriate assessment methods of EPAS
(19) within CBME, with lots of arguments regarding the EDM process. Establishing a valid,
reliable, and authentic assessment tool plays a central role in the successful implementation of
CBME and helps achieve the desired outcomes. Moreover, it provides strong insight into the
trainees’ progression and competence in each stage before advancing to the next level of
training.

The measurement of competencies has been widely debated among medical educators.
Carraccio et al. noted the complexity of competencies assessment which required multiple
assessment tools to measure all the aspects of competency (20). This complexity led the
educators to break down the competencies into multiple smaller tasks and behaviors that can be
directly observed. However, Malone et al. and Vleuten et al. have criticized this approach as
reductionist (21- 22). They highlighted that this breakdown strategy might threaten the validity
of the utilized assessment tools, and mastery of the individual tasks does not necessarily reflect
the overall competence. Moreover, judging the capability of the learners to integrate all the tasks

to patient care is more important than judging their performance in one simple task (20).
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Overall, competence assessment is achieved through a holistic assessment of three
constituents: knowledge, clinical judgment and reasoning, and technical skills. All the available
evaluation data formats that have been employed to assess the trainee’s competency should be
analyzed collectively and carefully before giving the green light for indirect clinical supervision.
Assurance about trainees’ performance in each component can be obtained through multimodal
assessment methods, including real-time direct observations, simulations, oral structured
examination (OSCE), and written exams (23). Therefore, simulation could complement the
workplace assessment of competence, where different aspects of competence may be assessed in
both settings: simulation and clinical environment. Murto et al. emphasize the importance of
using quantitative and qualitative assessment tools as they complement each other (24). Also,
Carraccio et al. suggest an assessment framework integrating competencies, EPASs, and
milestones in order to judge the trainees’ performance and level of supervision (10).

EPA is a fundamental element within the CBME model. The introduction of this concept
enabled the holistic assessment of learners and provided a potential solution to assess
competencies (20). The EPA reflects multiple competencies and integrates multiple milestones
contained in the clinical activity and can be observed and assessed as a total activity. As per
Cate, the EPAs “should be observable and measurable” and “EPAs have a holistic nature” (25).
However, the detailed EPA assessment framework in terms of assessment tools, settings, and
raters should be standardized with clear guidance on implementing the direct observation to
ensure accurate assessment (20).

Workplace assessment (WBA) is the central mode to assess competence and EPAs within
CBME. It relies on direct observation of trainee performance by the supervisor in authentic

clinical activities. It needs to be collected continuously on multiple different clinical occasions
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by multiple assessors. Therefore, this method provides a collection of assessment data, which can
be used to measure the competency and make the entrustment judgment. There are different
forms of WBA, including direct clinical observation, multisource feedback (MSF), end -of-
rotation evaluation, mini-clinical Evaluation exercise (mini-CEX), and Case-based Discussion
(ChD) (26-27).

One important advantage of WBA is its ability to provide timely and direct feedback,
which guides the trainee in the next clinical encounter and improves performance (27).
Furthermore, it enables assessment of non-technical competencies, such as professionalism, in an
authentic clinical environment, which might be difficult to assess otherwise (28). In contrast,
WBA limitations have been addressed frequently by medical educators and highlighted by
several studies (16,27-29). One main limitation is that WBA is a formative assessment that is ill-
structured and lacks standardization as it happens in different contexts with different patients and
variable supervisors. Therefore, WBA tends to have low inter, intra-rater and across occasion
consistency (16,28). Another concern is busy clinical practice leading to poor faculty
participation in the assessment process and feedback. In addition, a rater’s subjectivity may lead
to assessment bias and the inability to discriminate between the trainees (16). Green et al.
addressed the role of faculty in competency assessment and how they can impact the assessment.
Most significantly, they conclude that “the biggest problem in evaluating competencies is, in our
opinion, not the lack of adequate assessment instruments but, rather, the inconsistent use and
interpretation of those available by unskilled faculty” (30).

Since there are many challenges with direct observations, can simulation facilitate the
EPA assessment and offer insight into the competency of trainees? Nowadays, simulation-based

training (SBT) routinely complements actual clinical learning and patient care experiences in
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surgical education (31). It plays an essential role in the training and assessment of healthcare
professionals as it provides a controlled, safe clinical environment and overcomes the limitations
of using humans as training resources. It enables the trainees to practice the task multiple times
without endangering patients. Moreover, it is an efficient tool to train novices, enhances skill
retention, and prevents skill decay (32). Furthermore, simulation assessment overcomes the
reliability issue encountered in WBA as the exam delivery can be standardized to evaluate a
specific problem using the same simulator to evaluate every examinee by the same examiner.
(33).

Despite all the strengths mentioned above of simulation training and assessment, there
are some important drawbacks. The costs of simulation activity should be considered especially
if we add up all the contributing factors to the successful implementation of simulation, such as
technology, simulators modality and faculty (34). In addition, although simulation is a novel aid
to mirror real-life circumstances, it is still not a real experience (34). The learners still need to
see a real patient and practice in a real clinical environment. Finally, the transfer of simulation
training to clinical practice is not guaranteed. (34-35). Although the transfer of learning to real
patient setting can be facilitated by using high fidelity or VR simulation, it is still not guaranteed.
(34-35).

Nevertheless, many studies proposed that simulation-based training can be an effective
tool to assess the EPAs and trainee’s proficiency in both the technical (26,27,36) and non-
technical skills (36). Wu et. el. conducted a study to determine simulation’s utility to assess the
non-technical EPAs (situational awareness, decision making, communication, teamwork, and
leadership) in otolaryngology emergencies (36). They reported that simulation is a successful

and useful assessment modality to assess non-technical EPAs. Johnston et al. documented a
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successful development and implementation of assessment tools to assess neonatal intubation
EPA using a neonatal simulator (37). The assessment tools included a checklist, global rating
scale, and EPAs entrustment scale. Moreover, simulation allows evaluation of more than one
EPA in one complex simulated case scenario rather than one EPA in an isolated clinical task. For
instance, one simulated case about the resuscitation of a critically ill patient can be used to assess
non-technical EPAs like communication skills, leadership, and teamwork as well as technical
EPAs like recognizing a critically ill patient and the ability to initiate the necessary management.

Of note, various assessment tools have been utilized to assess EPAs including a checklist,
global rating scale (GRS), and Entrustability scale. Following is a brief introduction to give an
overall understanding of each tool.

The Entrustability scale is “behaviorally anchored ordinal scales based on progression to
competence” (38). It guides the assessor to judge the trainees' readiness for independent practice.
Moreover, it provides the assessors with a structured assessment tool that can be used across
multiple tasks and track the learner's performance over time. Multiple observations are assessed
collectively before providing the final trust judgment. This final decision impacts the trainee’s
future training and progression; Ten Cate explained, “cach 5 level has direct consequences for
the trainee and patient care” (39). Therefore, promoting the trainee to the next complex stage of
training is highly dependent on the final entrustment level.

A checklist is a task-specific, objective measurement of the trainee’s actions. That is used
to identify whether the key steps of the task have been completed or not. Although a checklist
provides timely feedback to an observable task based on a dichotomous response format, it is not
an ideal tool to assess the actions and tasks that cannot be converted to a dichotomous format

(40).
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GRS is a scale characterized with clearly defined and detailed statements about the task
with an anchored rating scale, enabling the rater to judge the trainee's performance. It indicates
the degree and range of accomplishment rather than yes or no.

After the previous overview of various assessment tools utilized to assess EPAS, it is
worth investigating which EPAs are assessed with each assessment tool? Which assessment tools
utilized to assess the different components of EPA (technical, non-technical)? What are the
assessment settings of each assessment tool?

In summary, CBME is a novel medical educational model in which the EPA concept and
assessment is a new field. EPA is an essential unit in the CBME framework and plays a
fundamental role in successfully implementing the competency model in any program. Yet, the
lack of a meaningful assessment tool of EPA can directly impact the implementation process.
Although the holistic assessment is a helpful approach to assess EPA, there is still no consensus
around EPA measurements. Hence, EPA assessment merits thorough research to understand how
EPAs are being assessed. What are the available assessment strategies in the literature that have
been implemented to assess EPAs? What are the utilized assessment settings, clinical or
simulation? What are the utilized assessment tools in each setting? We decided to conduct this
study to address the questions around this new concept and explore how EPASs have been

assessed.
1.7 Study hypothesis

In this paper, we propose that EPA may be assessed in clinical settings as well as in
simulation settings. Also, EPA assessments in a simulated environment correlate with those
obtained in the clinical environment. Initially, we did a scoping review to explore the available

literature in this field. Then, we focused on understanding the EPA implementation and
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assessment within a well-defined training program at McGill University (Surgical Foundations

program).

1.8 Thesis division and objectives:

The specific objectives of this thesis are:

1.To identify the types of assessed EPAS.

2.To explore how EPAs are being assessed (assessment settings, assessment tools, and rater’s
role).

3.To explore how EPAs are being assessed within a University Surgical Foundations Program
during both the Foundation of discipline and the Transition to discipline stage of training.

To fulfill the above objectives, this paper has been divided in two parts: a scoping review
of EPA assessments within both simulation and clinical settings, and EPA assessment within the
Surgical Foundations program at McGill University.

First, we conducted a scoping review to identify the types of assessed EPAs and
understand how the EPASs have been assessed in terms of assessment tools, settings, and
assessor’s roles. We decided to choose a scoping review over a systematic review because EPA
assessment is a relatively new concept, and hence, the assessment strategies might vary across
institutions. Therefore, we sought to overview the types of assessed EPA and identify the various
assessment tools utilized to assess EPA within simulation and clinical settings. Rather than it
aims to produce or synthesize evidence about the effective assessment method to assess EPA.

After performing the review, we got an overall understanding of EPA assessment.
Subsequently, we decided to correlate what was published in the literature regarding EPA

assessment with the EPA assessment plan implemented within SF training program. Therefore,
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in the second manuscript, we described how EPAs were being assessed at the Surgical

Foundation Program at McGill University, Montreal, Canada.
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Abstract:

Introduction:

Entrustable professional activities (EPAS) are a fundamental unit in the competency-
based education model (CBME). Assessment of EPASs is a crucial step in the implementation
process of CBME, which remains challenging due to a lack of consistency in meaningful
assessment methods. There is great variability in the assessment approaches used to evaluate
EPAs among residency training programs, which might influence successful CBME
implementation. This scoping review seeks to explore how EPAS are being assessed and
implemented within residency training programs.

Methods:

We conducted a review of MEDLINE, PubMed, Embase, PsychINFO databases, and
Google Scholar by searching the full-text articles and abstracts published between January 2000
and January 2020. Additional studies were identified through reference lists. We included the
publications addressing the EPA assessments as defined by the Royal College which were
written or translated to English only.

Results:

A total of 635 articles were screened for eligibility, and ultimately, twenty-eight full-text
articles and six abstracts were enrolled in the final review. 122 EPAs were identified, with 86
(70.5%) EPAs corresponding to non-technical skill alone, 26 (21.3%) technical skill alone, and
10 (10.2%) combined technical and non-technical skills.

Out of 122 EPAs, 86 (69%) were assessed clinically and 38 (31%) were assessed in a
simulated environment. In simulation assessment, a standardized patient was the commonly

utilized simulation modality, and checklists were the most used assessment tool, either alone or
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with other tools. However, the Entrustability scale was the dominant assessment tool of EPA in
the clinical setting (77%).

Seven rater types were identified: attending physician, trained rater, senior resident, peer,
self, nurse, and patient. Moreover, around half of EPAs (52%) were assessed by the attending
physicians.

Conclusion:

This review identified that EPAs are being assessed diversely, in multiple settings, by
raters at various experience levels, and using different assessment tools. As the methods of
assessment are not consistent across institutions, future research should seek to establish
standards for the most efficient and effective way to assess the EPAs, which are mandatory by

the medical accreditation bodies.
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2.1 Background:

The widespread adoption of CBME by many medical graduate educations mandated a
standardized implementation process. Assessment is a critical step in any educational model that
needs to be evaluated carefully to ensure successful implementation. Carraccio et al. highlighted
four major steps for successful CBME execution: “(1) competency identification, (2)
determination of competency components and performance levels, (3) competency assessment,
and (4) overall evaluation” (20). According to Carraccio et al., assessment of competencies was
the most challenging step and was responsible for the unsuccessful implementation’s attempts.
Therefore, establishing diverse, accurate and reliable assessment strategies is necessary to
meaningfully evaluate the trainees’ competency across its three domains: knowledge, skills, and
attitudes.

EPAs is a core element of CBME, described by Ten Cate as the unit of professional
activities (9). The outcome of EPAs measurement leads to entrustment decisions about the
capability of the trainees to practice unsupervised. However, there is still a debate about the
appropriate setting to implement and assess the EPAs, and decisions that can be made based on
the results. Moreover, EPAs are being used to make decisions about trainees’ skill level, so it is
important to understand how EPAs are being assessed. Furthermore, few available studies in the
literature addressing the EPA assessments and infrequent publications about EPA
implementation and assessment were also noted by O’Dwod et al. in the systematic review of
EPAs conducted between 2011 and 2018 (41). Therefore, we conducted a scoping review to get
an overall understanding how the EPAs have been assessed within simulation and clinical

settings.
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Of note, there are few main differences between a literature review, a systematic and a
scoping review. A systematic review is a type of research synthesis aiming to identify the
literature on a particular condition. It then evaluates and appraises the available evidence about
this condition according to a structured process with a pre-defined rigid protocol. It is conducted
to answer specific questions about the effectiveness, appropriateness, meaningfulness, and
feasibility of a certain practice (42-43). On the other hand, a scoping review is a broader
approach to map the existing literature about a particular concept according to a predefined
protocol with clear objectives and searching methods. It aims to address broader questions about
the key concepts and definitions of a particular topic and clarify the type of available evidence to
identify the gap in the research knowledge (42-43). In contrast, the traditional literature review
seeks to summarize the studies on a particular topic and examine all the relevant aspects of the
research field focusing on history, concept, importance, problems, and the reported evidence
(43).

We decided to choose a scoping review over a systematic review because EPA
assessment is a relatively new concept and this scoping review does not intend to produce or
synthesize evidence about the effective methods to assess EPA. Rather, we aim to provide an
overview of different EPA assessment approaches. In this scoping review we sought to
investigate how the EPAs have been implemented across institutions within the competency
framework. In addition, we aim to understand how EPAs are being assessed and identify the

various assessment strategies and platforms utilized for EPA assessments.

2.2 Materials and Methods:

2.2.1 Search strateqy:
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With the assistance of a medical librarian (E.L), we searched the published articles
between January 2000 and January 2020 in MEDLINE, PubMed, Embase, PsychINFO, and
Google Scholar. Medical subject headings terms (MeSH) and keywords related to CBME and
EPA were used to develop the search strategies (table 2). Additional searches were conducted
using the citations of the relevant publications. The search terms included “Competency-based
education,”” Entrustable professional activities (EPAs)” and “competency assessment”.

2.2.2 Study selection:

The titles and abstracts of EPA-related articles were screened. Full-text articles and the
abstracts related to EPA assessment in graduate medical education (GME) were included in the
review. We included all the studies that recognized the skills as EPAs as defined by RCPS
“authentic tasks of a discipline” (44) and found to be EPAs within the RCPS collection. On the
other hand, we excluded the articles that (1) mentioned CBME only (concepts, process,
challenges), (2) were not about the residents and interns (UGM, fellows, nurses, other healthcare
professionals), (3) were the assessed skills are not EPAs as per RCPS recommendations, (4) were
missing details about the assessed EPA or skill, participants, assessment methods or tools, (5)
were not translated to English (figure 4).

Studies assessing milestones and competencies were included in the review. Moreover, the
validation studies about a specific assessment tool to assess the EPA or skill were also included.

2.2.3 Data extraction:

Data was extracted from included full-text articles and abstracts. Two separate data
extraction sheets were created for both the full-text articles and abstracts. Extracted information
was almost similar in both forms, with fewer heading in the abstract chart. The extracted data

include the article’s characteristics (e.g. title, country and date of publication), participant-
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related characteristics (e.g. specialty, level of training), rater characteristics (e.g. rater type and
number), EPAs- related data (e.g. type of EPA, number of EPA), assessment-related data (e.g.
setting of assessment, assessment tools), and the study result (table 3).

2.2.4 Abstract reviews:

Six abstracts were included in the review (full texts are not published yet). These studies
assessed residents from variable levels ranging from PGY-1 to PGY-4 and were belonging to
different residency training programs (1 General surgery, 1 Obstetrics and gynecology,1 primary
care,1 Emergency medicine, and 1 Psychiatry).

Four abstracts assessed EPAs through simulation using OSCE scenarios, and 2 assessed

clinically via direct observation and self-assessment.

2.3 Results:

The initial search recorded 635 publications. After the primary screening and application
of the inclusion and exclusion criteria, 28 full-text articles and 6 abstracts were included in the
review. A total of 122 EPAs were assessed in full-text articles. The study characteristics are
illustrated in Table 4. Most of the full-text studies were conducted in USA (n=12, 42%) followed
by Canada (n=11, 39%). Out of 28, there were five pilot studies, 3 validation studies and one
study described the process of development and implementation of EPAs in their institution.
Moreover, analysis of the publications reveals two synonyms for EPAs: Capabilities in Practice
(CiP) (45) and Observable Practice Activities (OPA) (46). The following results will be for 28

full-text articles.
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2.3.1 Participant characteristics:

We found 24 studies conducted among residents, 3 among interns, and 1 among both
residents and interns. Out of 122 EPAs, residents assessed in 111 (90%) EPAs and interns
assessed in 11 EPAs. While most of the populations in the reviewed studies were interns or
residents from different levels of training and various medical and surgical backgrounds, two
studies investigated other groups along with the residents (fellows, medical students, experts).
Several studies were conducted among residents from multiple residency training programs
belonging to different training centers (36,47-48). Table 4 shows the distribution of the studies
according to the participants’ specialties. The training level of the residents enrolled in the
studies ranged from PGY1 to PGY5. Furthermore, 20 publications examined trainees with
different levels of experience in order to explore the change in the proficiency over the training’
years and measure the ability of assessment methods to discriminate between senior and junior
trainees.

2.3.2 Rater characteristics:

The type of the rater assessing the EPAs was varied across the studies. Seven rater types
were identified: attending physician, trained rater, senior resident, peer, self, nurse, and patient.
Around half of the identified EPAs were assessed by the attending physician (52%). In addition,
multiple assessors evaluated the same EPA in 44% of total EPAs, while trained raters assessed

4% of total EPAs.

Notably, the type of the assigned rater was primarily influenced by the assessment
setting. For instance, all the simulation-based assessment of EPAs were evaluated by attending

physicians or trained raters.
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2.3.3 EPA characteristics and assessment setting:

122 EPAs were assessed by 28 studies, although some studies assessed more than one
EPA and some EPAs were assessed by more than one study. According to the elements of EPA
they assessed, we identified three categories of EPAs: non-technical skill alone 86 (70.5%),
technical skill alone 26 (21.3) and combined technical and non-technical skills 10 (8.2%).

Most of the assessed EPAs were communication-type non-technical skills (e.g.
communication with the patient, family and other healthcare workers, presentation skills,
counseling and consultation skills, informed consent, handover). Moreover, the EPA
“recognizing the emergency and initiating its management” was the most frequently assessed
EPA. We found it assessed 13 times: 6 times clinically and 7 times using simulation.

Two assessment settings were utilized: clinical or simulation. There were 86 (69%) EPA
assessments conducted in a clinical environment compared with 38 (31%) EPASs assessed in a
simulated environment (table 5).

2.3.4 Clinical-based assessment:

Three assessment platforms were recognized as a means to evaluate and document the
resident’s performance a: paper copies, electronic portfolio (49), and mobile application (50).
The distribution of clinical assessments based on EPA type was as follows: 81.4% non-technical
skills, 14% technical skills, 4.6% technical and no-technical together. Out of 86 clinical-based
assessment of EPAs, 5 assessment tools were identified. The Entrustability scale was the
dominant assessment tool (67,78%), followed by Ottawa Clinic Assessment Tool (OCAT)
(10,11.6%) (51) and Likert Global Rating Scale (6, 7%). Other utilized assessment tools were
Operative Performance Rating System (OPR) (2, 2.3%) (52) and Psychotherapy Process Q-sort

(PQS) scale (1,1.1%) (53). However, some EPAs were assessed clinically by several studies
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using different tools. For instance, documentation skill was assessed by two separate studies,
with one study using the Entrustability scale as an assessment tool (49) and the other using

OCAT (51). All the identifiable metrics were Global Rating Scales (GRS).

2.3.5 Simulation-based assessment:

All of 38 simulation assessments followed an objective structured clinical examination
(OSCE) style. However, depending on the utilized simulators, the exam delivery was variable.
Five simulation modalities were identified: standardized patients, task trainers, high-fidelity
simulation, screen-based simulation and hybrid simulation. A standardized patient was the most
commonly utilized simulation activity, which is used to assess 15 EPAs. The high-fidelity
simulation and task trainers were the second most utilized activities, with each used to assess 10
EPA:s.

Like the scenario within clinical assessment, several studies assessed the same EPA using
different simulation modalities. For example, the EPA about “recognizing the emergency and
initiating its management” was assessed seven times in a simulated environment by separate
studies; five times by high-fidelity simulation, and twice by standardized patients.

Moreover, eight assessment tools were identified in simulation assessment: checklist,
Entrustability scale, Non-Technical Skills in Surgery (NOTSS), Objective Structured
Assessment of Technical Skills (OSATS), Direct Observation of Procedural Skills assessment
tool (DOPS), Ottawa Global Rating Scale (Ottawa GRS), Queen’s Simulation Assessment Tool
(QSAT) and Objective measurement. Checklists were the most prevalent assessment tool, either

alone or in combination with other tools.
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Notably, there was a tendency to use multiple assessment tools for simulation-based
assessment of EPA in the same setting. For instance, three assessment tools were used in one
setting to assess the neonatal intubation EPA: checklist, Entrustability scale, and Global skills
assessment (GSA) (37). In addition, except for one EPA, the Entrustability scale was not used
solely as an assessment tool, although was used alone in the majority of EPA clinical

assessments.

2.4 Discussion:

This review identified the studies that have conducted EPA assessments in various
residency and internship training programs. Although few available studies in the literature
addressed the EPA assessments in the residency and internship programs, in this review we
could identify 122 EPA assessments across 28 full-text publications. We recognized different
EPA components, and diverse EPA assessment methods and tools have been utilized.

The first point revealed by this review is that non-technical EPAs are readily assessed
(70.5%) compared with technical skills, particularly communication-type skills such as
presentation skills, counseling, handover and informed consent. This observation can be
explained by the great emphasis by the CBME model on providing the best learning experience
to the trainee while ensuring good patient care and safety. Also, communication skills are
commonly encountered, easy to observe and evaluate. It is generally agreed that communication
skills play a vital role in patient management, which ultimately impacts patient safety. In
addition, CanMEDs and ACGME recognized communication and interpersonal skills as core

competencies that are required for medical education programs accreditation.
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Secondly, there is a tendency to assess both aspects of EPA (technical and non-technical)
in one assessment setting, like resuscitation skills (54). It is well-known that technical and non-
technical skills are strongly associated with each other, and both types have to be trained and
implemented simultaneously (55). Alken et al. describe various approaches to effectively
integrate technical and non-technical surgical skills training, which enable the trainees to learn
and apply both sets concurrently (55). Consequently, this training strategy can also be adopted as
an assessment strategy depending on the curriculum objectives that have to be aligned with
instructional strategies and assessment methods.

Our review reveals that the utilized EPA assessment methods vary considerably. Three-
quarters of the EPA clinical assessments were assessed by the Entrustability scale alone, whereas
the rest used other specific assessment tools. All of these assessment tools were GRS. However,
while various assessment tools in the simulation assessment were used alone, others were
combined with other tools. Checklists were the predominant simulation assessment tool either
alone or combined with GRS. Moreover, the Entrustability scale was used in simulation
assessment to assess three EPAs only (out of 38 EPAS), once solely and the rest with other
measurements.

The Entrustability scale is a global rating scale with 5 behavioral anchored levels of
supervision where the rater can judge the trainee’s readiness to practice unsupervised. This scale
enables the assessors to evaluate trainee performance and make the entrustment decisions
according to real-world daily clinical observations. Compared with checklists and other GRS
tools, the Entrustability cale aims to judge the learners’ readiness for safe independent practice
rather than focusing on learners’ deficiencies or comparing their performance with their peers

(38). According to the above result about the use of Entrustability scale in EPA assessment, it

45



seems that the Entrustability scale was the preferable EPA assessment tool in the clinical setting.
This observation may be attributed to the subjectivity of the Entrustability Scale, which makes
this tool more feasible and appropriate in the work-place assessment. This scale is characterized
by construct alignment with competency progression, thus making the assessment meaningful
and enabling the raters to easily translate their judgment guided by the narrative description (38).
However, the subjectivity of the Entrustability Scale can lead to poor reliability.

Furthermore, the GRS represents the majority of the identified assessment tools,
especially those utilized for clinical assessment. One main advantage of this scale is that the rater
can use it across multiple tasks. In contrast, its limitations include subjectivity, low inter-rater
reliability, and high rater training requirements (40). GRS would be the best choice for high-
stake summative assessments, with the presence of qualified raters, and could be the preferable
assessment for surgical competency (56).

On the other hand, checklists were predominantly utilized to assess EPASs in simulation
settings. Since checklist is a task- specific assessment tool and its items provide clear task
descriptions, it has higher inter-rater reliability than GRS and does not require extensive rater
training. On the other hand, the checklist is not suitable for non-observable actions, and a
separate checklist is required for each task. Nevertheless, since the checklist can provide direct
feedback with clear areas of weakness and improvement, it is preferable for formative
assessment of technical skills rather than surgical competency (56).

The tendency to use multiple assessment tools in a simulation setting can be attributed to
the granularity of simulation, meaning that different aspects of EPAs (technical and non-
technical components) can be assessed in one simulation session using various assessment tools.

For instance, assessment of EPA about lumbar puncture can be conducted through a checklist to
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assess the technique-related element and the Entrustability scale to assess the communication
skills and overall performance.

In sum, our findings support the observation about a lack of standardized and unifying
EPA’s assessment plan, which is also reported by Mubuuke et al. as a challenge to implement
CBME in the undergraduate training programs (57).

Furthermore, our review revealed that clinical assessment was the most adopted
assessment mode for all the three identified EPA types, mainly the non-technical ones. Despite
the challenges of work-place assessment addressed by several studies (16, 27- 29), our
observation revealed the feasibility of clinical assessment. Since most assessed EPAs are
frequently encountered during daily clinical encounters making clinical assessment more
prevalent despite the busy clinical practice, clinical practice creates more learning opportunities.

Our review also supports the growing importance of simulation and its vital role in
complementing the clinical training and assessment. Notably, there was an effective integration
of simulation in the EPA assessments, which contributed significantly to a successful EPA
implementation process. This is supported by the results of the studies conducting EPA
assessment using simulation (32,37,47-48,51,58). Moreover, Dwyer et al. addressed the role of
simulation in the implementation and assessment of EPAs. He advocated using the simulation as
a supplement to the work-place assessment due to the ability of the simulation to identify the
resident who needed more focused training to achieve the required level of proficiency (58).
Additionally, simulation can alleviate the challenges faced during direct clinical observation,
especially the administrative burden to the program and the remarkable time and effort spent by

attending and trainees to carry out the assessment process. In fact, one assessment tool cannot
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evaluate all the aspects of clinical competency, and as suggested by Murto et al., a combination
of work-placed and simulation assessment strategies would be the best assessment option (24).

In a simulation setting, five different simulation modalities were utilized to assess the
EPA. Standardized patients (SPs), a high-fidelity simulation, and task trainers were the
predominant activities. Virtual patient simulation and hybrid simulation were also used
efficiently to assess some EPAs.

Hybrid simulation is defined as using two or more simulation modalities within the same
simulation session. Typically, integration of standardized patients and part-task trainers
conjugates technical and non-technical skills training allowing holistic competence assessment
(59). Additionally, in more complex cases and procedures like delicate surgeries and
endoscopies, virtual reality simulations can be considered as means of EPA training and
assessment. Augmented reality superimposes computer-generated images and sounds onto the
real world, while virtual reality is an entirely computer-generated simulated environment. These
novel simulation techniques can simulate endovascular, laparoscopic procedures, and crisis
resource management training (59-60). Moreover, they allow the assessment of more than one
EPA in one simulated task.

Furthermore, in any assessment process the raters play a central role, particularly in
CBME, where the supervisors are required to make the entrustment decision about the trainees’
performance. Although trustworthiness is a subjective decision, and it appears straightforward,
several factors might be influenced such as the trainee’s and supervisor's characteristics,
supervisor-trainee relationship, the context, nature, and complexity of the assessed task, as

discussed by Hauer et al. (17).
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Moreover, our review identifies multiple rater types, with some studies using more than
one rater types depending on the assessed EPAs and assessment setting. All the contributing
factors of entrustment decision should be considered, especially if the decision is established for
high-stake assessment. For example, rater experience should be taken into account according to
the importance and complexity of the task and the assessment’s purpose. Experienced
supervisors can interpret the performance and make inferences on the trainee’s actions, whether
novice supervisors or senior residents focus on reporting rather than analyzing the actions and
behaviors (17). In addition, senior residents tend to rate trainees higher than attending physicians.

Another notable observation in this review is inconsistency in the use of the term EPAs.
Two studies referred to EPAs as Capabilities in Practice (CiP) (45) and Observable Practice
Activities (OPA) (46). In their review, Meyer et al., addressed the lack of consistency around
EPA related terminology and raised the importance of using a shared language to have a shared
and focused understanding of the new concepts. Standardized nomenclatures facilitate results
generalization and interpretation without confusion. He further explained “adoption of consistent
language to clarify topics of study surrounding the use of EPAs will enable the field to move

forward” (61).

2.5 Conclusion:

In conclusion, EPA assessment within the context of CBME is an evolving topic. Given
the busy service in most medical and surgical training programs, the implementation process of
EPA assessments remains challenging. Although many of the reviewed publications follow the

RCPS standards regarding the application of the Entrustability scale, there is still a diverse and
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wide range of assessment tools being used in which the passing standard is likely quite different,
especially those conducted in simulation.

This review supports the need to establish a standardized and unified process of EPA
assessments to facilitate the implementation of EPA within the training settings and enhance the
advancement of CBME. A future systematic review may be conducted to examine the
effectiveness and feasibility of the assessment tools identified in this scoping review. Such a
follow-up systematic review can synthesize our evidence regarding the meaningful and

appropriate approach to measure and assess EPAs.

50



Studies identified databases search
(n=635)

3

Full-text articles and abstract eligibility
(n=66)

Studies excluded after abstract screening
(n=569)
-Address CBME only

-Undergraduates, fellows

Publications included in the review
(n=28) full-text articles
(n=6) abstracts

:

L -Participants: other healthcare workers

Full-text studies excluded after reading
(n=32)
-Not translated to English
Assessed skills are not EPA as per RCPS guideline
-Missing details about (assessed EPA or skill,
participants, assessment methods or tools)

Figure 4: Flow chart illustrating process of study identification and selection.
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Key Words / MeSH terms:

Keywords MeSH terms

simulation-based training e Clinical competence/standards
simulation-based assessment Competency-based education/methods
competency-based medical education Competency-based education/standards
simulation Competency-based education/trends
assessment Education, medical, graduate/methods
Medical education curriculum

Residency education Internship and residency

OSCE

Validity

WBA

simulation technology

competency assessment

Milestones

Entrustable professional activities (EPAS)
Surgical assessment

Surgical education

CanMEDS roles

Transition to discipline

Table 2: MeSH terms and keywords used for the search strategy to identify the relevant studies.
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SECTION 3:

Manuscript 2

EPAs within Surgical Foundations (SF) Program

at McGill University, Montreal, Canada

53



3.1: Pre-amble:

In section 2, the scoping review provided us with an overall understanding of how EPAs
have been assessed. Different types of EPA elements were assessed in both workplace and
simulation settings using diverse assessment tools. Moreover, various simulation modalities were
used to facilitate the assessment. Assessors play a fundamental role in any assessment process,
and the scoping review gave an overview of the roles of different raters who participated in EPA
assessment. EPAs are still a new concept within the CBED framework, and their assessment has
been evaluated by many studies as highlighted by our recent scoping review.

EPASs have been implemented within the CBD model by the RCPS of Canada. It is a new
field, and many programs are starting to adapt and implement them in their curriculum. One of
these programs is the Surgical Foundations (SF) program. The next section will focus on
understanding the initial implementation and results of using EPA in the Surgical Foundations
(SF) program at McGill University. We then aimed to correlate the results about EPA assessment

between the published literature and what has been done in the SF program.
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Abstract:

Introduction:

Competency by design (CBD) has been introduced by the Royal College of Physicians
and Surgeons of Canada (RCPSC) as a novel educational model for residency training programs.
Within the CBD competence continuum, Surgical Foundations (SF) program is a special training
program where the residents from nine surgical specialties learn the basic surgical knowledge
and skills. CBD focuses on mastery of competencies and uses entrustable professional activities
(EPAS) as the organizing assessment framework. The purpose of this study is to explore how
EPAs are assessed within the SF program, during both the Foundation of discipline and the
Transition to discipline stage of training.

Methods:

Thirteen residents enrolled in SF program from six surgical subspecialties participated in
the study after obtaining informed consent to access their EPA assessment data. All the
assessment data (resident’s demographic, EPAs, assessment and rater- related characteristics)
was provided by a data analyst in the medical education system at McGill university.

Results:

A total of 595 EPA assessment forms were completed between July 2019 and August
2020. The vast majority of the received assessment data (95%) was conducted in a clinical
setting. Sixteen EPAs assessed, with 7 corresponding to Transition to discipline and 9 to
Foundation of discipline stage. There was great variability in the number of completed
assessments per resident, where the lowest was 14 and the highest was 65. Three assessment
forms were utilized to assess the EPAs in SF (EPA observation, procedural competencies and

multi-source feedback). About 70% (411) of the assessment forms were completed by residents
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and 27% (165) by the attending physicians. The overall assessment using the entrustment scale
ranged from level 2 (I had to talk them through) to level 5 (I did not need to be involved) where
the level 4 (1 needed to be there just in case) was the most commonly assigned entrustment level.
Around 85% of EPA assessments were achieved as their assigned entrustment levels were level 4
and 5. The EPA 2.1b: Critically 11l Surgical and EPA 2.5a: Fundamental Surgical Procedures
were the most challenging EPAs and were frequently assigned low ratings.

Conclusion:

Within thirteen months, 13 residents in the SF program completed 595 EPA assessment
forms related to 16 EPAs identified by RCPSC. There was an apparent variability in completed
EPA assessments between residents and sub-specialties where the residents marked as the most
prevalent raters. Moreover, two assessment tools were utilized: the Entrustability scale and the
Global Rating Scale. Further study could be conducted to investigate the causes behind the
variability and the impact of residents being the most common assessors. This study conducted
among a small group and can provide minor trends which would be interesting to follow in a
larger study. Moreover, it is worth exploring how EPAs are assessed within simulation and

correlate with the results of clinical-based assessment.
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3.2 Background:

Medical education in Canada witnessed rapid changes after the introduction of
Competency by Design (CBD) by the Royal College of Physicians and Surgeons of Canada
(RCPSC) in 2015. CBD is a customized version of competency-based medical education
(CBME), that adapts the same principles and core components as CBME. This initiative is a
learner-centered and an outcome-based approach to learning, aiming to ensure the physician’s
accountability to meet the health care system needs. Furthermore, the CBD framework
encompasses a set of competencies and milestones which follow the Canadian standard for
medical training, CanMEDS roles (12). Figure 2 illustrates the competency continuum within the
context of CBD. It describes the different stages of residency training programs starting from the
transition from medical school to residency, then progressing through the different stages of
residency and its related predefined outcomes, and finally, the transitioning from residency to
practice. The advancement from one stage to another is based on the achievement of predefined
educational outcomes rather than time.

The SF program is a special training program encompassing the initial two stages of
residency training (Transition to discipline and Foundations of discipline). It was introduced in
2018 and any resident matching one of the nine surgical subspecialties (Cardiac Surgery, General
Surgery, Neurosurgery, Obstetrics and Gynecology, Orthopedic Surgery, Otolaryngology Head
and Neck Surgery, Plastic Surgery, Urology and Vascular Surgery) is automatically enrolled in
this program (62). This program is generally no longer than four blocks for Transition to
discipline and 12 blocks for Foundations of discipline (each block constitutes 4 weeks) (62).
Over the first two stages of residency training, the resident completes the SF training and the

surgical specialty training simultaneously (figure3).
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In this program, the resident learns the fundamental surgical skills and achieves the
competence to provide pre-operative and post-operative management (62). The progression
toward the Core of discipline of surgical specialty is based on achieving proficiency in all the
EPAs. Each EPA is an essential task in the discipline (e.g. consent), which is anchored to an
Entrustability scale ranging from 1 (I had to do it) to 5 (I did not need to be involved) according
to RCPSC recommendations (figure 5). Moreover, EPA is the organizing assessment framework
in CBD that guides and reflects each resident’s performance across the various clinical activities.
There are 16 EPAs that have been developed by RCPSC for SF program and implemented to
guide and plan the teaching and assessment activities during this stage of training (diagraml).

EPA assessment focuses on frequent direct and indirect observations of a resident’s
performance in authentic clinical activities by the clinical supervisors (63). This workplace-based
assessment (WBA\) facilitates timely and constructive feedback, thus guiding and facilitating the
resident’s learning process toward an independent practice (63). The Royal College established
four observation templates for EPA assessments to assist the documentation of WBA: EPA
observation (forml), procedural competencies (form 2), multi-source feedback (form 3),
narrative feedback (form 4) (64) (templates 1-4). Although, each template has been designed to
assess a specific set of EPAs with different milestone anchors and assessment tools, all of these
templates encourage narrative feedback, support WBA and provide the competence committee
with sufficient information to reach the final decision.

In section 2, the scoping review explored how EPAs have been assessed, types of
assessed EPAs and the various assessment methods including the assessment settings, tools and
assessor roles. Since the scoping review provided an overview of EPA assessments, this study

aimed to explore how EPAs have been assessed within a university SF program. It sought to
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identify the different types of skills assessed, the type and number of submitted EPA assessment

forms, the utilized assessment tools, and the roles of raters who conducted the assessment.

3.3 Materials and methods:

3.3.1 Ethics approval:
This Study was approved by our institutional ethics research board.

IRB study number: A10-E66-19A (19-10-031).
3.3.2 Participants:

Thirteen surgical residents enrolled in the SF program participated in the study. Informed
consent was obtained from all participants to access their EPA assessment data (form3). In order
to obtain the consent, we attended the SF classes twice to explain the study objectives and
methods and to clarify any queries about the study. Furthermore, consent forms included two
detailed pages explaining about the study objectives and procedures. All the EPA assessments
were conducted at McGill University Health Center (MUHC) and the other McGill affiliated
hospitals.

3.3.3 Methods:

All the EPA assessment data was requested by filling out a data request form on the

medical education system website at McGill University https://www.mcgill.ca/meded-

systems/data-request-form. The requested information was about the resident characteristics

(name, gender, PGY level, surgical subspecialty, assigned rotation at time of assessment), EPA
related characteristics (EPA form name and code, type of EPA: technical or non-technical),
assessment-related characteristics (assessment setting, date and place of assessment, type of
assessment form, number of completed assessment per EPA, milestones and overall assessment’s
scores), type of rater who assessed the resident (attending physician, resident, fellow, nurse, etc.).
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All the data was provided by the data analyst (HT) in a password protected excel sheet
format. The study included EPA assessment data completed between July 1%, 2019, and August
5t 2020, and belongs to residents from two CBD stages: Transition to discipline and Foundation
of discipline. After receiving the data, all resident names were anonymized by the researcher,
and each resident and evaluator was assigned a specific identifier. No instructors or
administrators have access to any names or have any method of identifying a participant or an

evaluator.

3.4 Results:

From July 2019 to August 2020, a total of 595 EPA assessment forms were submitted by
13 residents in the SF program. More than half of the collected EPA assessment (377, 63%) was
completed during the Foundation of discipline stage, compared with 37% of assessment
completed during Transition of discipline stage. The total assessed EPAs were 16, with 7
belonging to Transition to discipline and 9 to Foundation of discipline stage. Out of 16, twelve
EPAs (75%) had two components of technical and non-technical skills, while four EPAs were
about non-technical skills only. This categorization of EPA components was based on the
RCPSC’s description of individual EPA and the associated milestones.

All the participants were in the first year of residency training, with 9 (69%) males, and 4
(31%) females. According to surgical subspecialties, the distribution of residents was as follows:
4 General Surgeons (GS), 3 from Obstetrics and Gynecology (OB/GYN), 2 from Orthopedic
Surgery, 2 from Urology, 1 from Plastic Surgery, and 1from Cardiac Surgery (table 6).

The vast majority of the received assessment data was conducted in a clinical setting 566

(95%). Apart from 11 data points, we could not have access to the assessment data carried out in
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a simulated environment. Moreover, the assessment setting was not specified in eighteen
assessment forms. Although the clinical assessment venues were not specified in 326 out of 566
assessment forms, six clinical settings were identified: day clinic, emergency room, intensive
care unit (ICU), inpatient, outpatient clinic and operating room (OR). Inpatient and OR were the
most prevalent clinical assessment venues with 94 and 93 assessment forms, respectively.

There was a significant variation in the total completed assessment forms per resident as
well as the number of filled assessment forms per EPA. The mean filled assessment forms per
resident was 45, the median was 48, and the maximum number of submitted forms was 66, while
the lowest was 14 (diagram 2). The EPA 2.1(providing initial management for critically il
surgical patients) was the most evaluated EPA, followed by EPA 2.7 (managing uncomplicated
postoperative surgical patients), and then EPA 2.5 (demonstrating the fundamental aspects of
surgical procedures). All these EPAs belonged to the foundation of discipline stage. Moreover,
the variation was also observed between the surgical subspecialties. For instance, 4 residents
from GS completed 135 assessment forms compared with 161 forms completed by 3 residents
from OB/GY Ns (table 6).

There were three EPA assessment templates identified: EPA observation (form 1),
procedural competencies (form 2), and multi-source feedback (form 3). All the EPAs within
Transition of discipline were assessed using form 1. In contrast, multiple forms have been used
to assess EPAs in Foundation of discipline as follows: 5 EPAs using form 1, 1 EPA using form
2, 1 EPA using forms 1 and 2, and 2 EPAs using forms 1 and 3.

Form 1 was the most prevalent assessment form, used in 80% (475) of total EPA
observations compared with 16% (95) and 3.5% (21) of observations using forms 2 and 3,

respectively. Both forms 1 and 2 have a 5- level entrustment scale with descriptive entrustment
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anchors. However, form 3 has a global rating scale where the EPA is assessed on a 5-point scale
with descriptive anchors ranged from “not observed” to “always”. The majority of observations
(94%) contained narrative feedback (two or more words written in the comment section).
Assessment form 4 was not used in any of the received assessment data since it was not
recommended in the assessment plan provided by RCPSC.

The lowest assigned overall entrustment level was level 2 (I had to talk them through),
and the highest was level 5 (I did not need to be involved). According to the RCPSC
recommendations, the EPA is considered achieved if the overall score is level 4 or 5. Based on
this recommendation, about 85% of EPA assessments were achieved as the assigned entrustment
levels were 4 and 5. In contrast, 14.8% of submitted EPA assessments were not achieved (level 2
and 3) (table 7). EPA 2.1b: Critically Il Surgical and EPA 2.5a: Fundamental Surgical
Procedures, were frequently assigned low entrustment levels.

Three rater types were identified: attending physician, resident, and fellow. About 69%
(411) of assessment forms were filled by residents, 28% (165) by the attending physicians, and
3% (19) by fellows. The residents assessed 77% of clinical observations in Transition of
discipline and 64% of Foundation of discipline compared with 22% and 31% of assessment
completed by the attending physician in Transition of discipline and of Foundation of discipline,

respectively.

3.5 Discussion:

This study explored how EPAs were assessed among the SF residents at McGill
University during the period between July 1%, 2020, and August 39, 2021. It identified the

assessed components of EPA and described the assessment plan of each EPA designed by
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RCPS.As per RCPS recommendations, each resident has to fill out a specific number of
assessment forms for each EPA within the 16 block period of the SF training program (62). The
assessed EPA is considered achieved if the overall score in the submitted assessment form was 4
or higher.

This study revealed a considerable variation in the number of completed EPA
assessments per EPA as well as between residents and surgical sub-specialties. Although RCPS
has advised a specific number of EPA assessment forms to be completed before the end of 16
months of training, many residents are still lagging with many overdue EPA assessments. This
variability in the number of submitted assessment forms can be attributed to many reasons. For
example, the residents might not submit the non-achieved EPA assessments or document their
performance due to the busy practice or staff burden. In addition, to complement our analysis of
clinical assessments, more details about the residents’ performance could potentially emerge
from a future analysis of simulation-based assessment data.

Furthermore, some residents, like those in OB/GY N, needed to fill out more assessment
forms to achieve the passing entrustment level. We observed that of the 161 assessment forms
collected by OB/GY N residents, 35 were not achieved compared with 11 non-achieved
assessments out of 135 forms completed by GS residents.

It is worth mentioning that the COVID-19 pandemic within the period from March to August
2020 might impact the SF training, as clinical opportunities decreased to perform the procedures
and fulfill the RCPS requirements.

Regarding the assessment tools, this study identified two assessment metrics that were
implemented into the assessment forms recommended by the RCPS: the Entrustability Scale and

the Global Rating Scale. According to our scoping review, both scales were utilized in the
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clinical assessment of the EPA in the published results. Usage of GRS as an assessment tool
enabled the assessment of all EPA types using the same scale without customization.
Nevertheless, the assessors need to be trained on how to use the scale.

Analysis of the overall performance revealed that 85.2% of EPA assessments were
achieved (assigned entrustment level were 4 or 5). This data represents the EPA assessed using
the Entrustability scale. Notably, three EPAs (EPA 2.1b, EPA 2.5a, EPA 2.6) were frequently
assigned low ratings. These three EPASs belonged to the Foundation of discipline stage and their
associated milestones involve big chunks of fundamental procedural skills required to perform
the task. The involvement of technical skill components might explain the struggle by some
residents to achieve these three EPAS, because acquisition of technical skills is a prolonged
process where the trainee goes through three distinct stages, as described in the 3-stage Motor
skill learning theory described by Fitts and Posner (1967) (65). According to Motor skill learning
theory, there are three phases to acquire motor skills: the cognitive phase, the associative phase,
and the autonomous phase. The cognitive stage is the initial stage where the learner gathers
knowledge about the task and tries to have an overall understanding of the individual steps
required to perform the procedure. In the subsequent associative phase, the learner moves from
the ‘what to do’ to “how to do" stage and demonstrate an ability to practice the task facilitated by
feedback. Finally, in the autonomous phase, executing the skill becomes automatic with less
cognitive involvement. Therefore, the achievement of EPA with technical skills needs more
practice when workplace training may not be enough. Simulation training could help the
residents by providing more opportunities for practice and facilitating the achievement of this

EPA.
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Moreover, our study of assessment in the McGill SF program has shown that residents
were the main EPA assessors in both Transition to discipline and Foundation of discipline stages.
In contrast, the published results in our scoping review revealed that attending physicians were
the prevalent raters of EPAs. This discrepancy can be explained by RCPS recommendations
regarding the assessor’s roles described in the EPA assessment plans for both Transition to
discipline and Foundation of discipline stages. RCPS described the assessment plan of each EPA
and the rater’s role who should perform the assessment. All the Transition to discipline EPAs
were advised to be assessed by the supervisor without specifying the role. However, the assessor
roles (faculty, junior or senior resident, nurse. etc.) were specified in some EPAs belonging to
the Foundation of the discipline stage. Therefore, since the supervisor roles were not specified in
many EPA assessment plans for both Transition to discipline and Foundation of discipline, the
majority of residents preferred to choose their colleagues to assess them. This preference could
possibly be attributed to the interpersonal relationships between residents and busy or
unavailable staff. Hauer et al. have described how supervisor characteristics and supervisor-
trainee relationship can influence the entrustment decision process (17). Furthermore, Green et
al. highlighted that successful workplace assessment requires a trained and an experienced
assessor to evaluate the trainee in an authentic clinical environment (30). Moreover, supervisor
experience impacts the degree of autonomy provided to the trainee, especially while performing
complex or critical procedures, ultimately influencing the entrustment level (17).

The above observation about the EPA assessors raises the question as to whether the
residents were trained to use the assessment tools, as the utilized tools were GRS requiring rater

training (40). Rater training has been proven to increase the standardized interpretation of
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assessment tools (38). Moreover, it would be a good future direction to study the impacts of rater

roles on the assigned overall performance.

3.6 Conclusion and future directions:

To conclude, the SF study demonstrated an apparent variability in the number of
completed assessments per EPA as well as per resident. Our study also reveals the different
assessment forms and tools that were utilized as per RCPS recommendations, as well as where
the residents performed the majority of EPA assessments.

Exploring the reasons behind the variability in the completed EPA assessments would be
a promising future direction, enabling medical education programs to ensure consistent training
and assessment. Moreover, enrollment of more residents in the study or including two cohorts
can explain more robustly the above observations. Furthermore, analyzing more assessment data
will allow observing the trend of progression of each resident over time. Finally, simulation
assessment data would enrich our understanding and implementation of EPA assessment within

the SF program.
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Section 4: Thesis Summary and

Conclusion
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4.1 General Findings:

Assessment is a complex and crucial step in any learning process. In the medical field, it
should reflect what the trainee learns and determines the readiness to be a safe health care
professional capable of serving the community’s needs. Although various assessment methods
have been implemented to assess the trainee, in order to achieve the benefit from the assessment
methods, the appropriate assessment activities should align with curriculum objectives and
instructional strategies. CBME is a novel educational paradigm with comprehensive strategies to
teach, train and assess the medical trainee. Even so, since it is a new model, the assessment
strategies within this training paradigm are not yet standardized, with lots of debate around the
appropriate assessment methods to assess competence and EPAs.

At the first step, we did a scoping review to enrich our understanding of EPA assessment
within the CBME framework. This review identified the three aspects of assessed EPAS.
Moreover, it has shown that diverse assessment tools have been utilized to assess the EPA within
simulation and clinical settings. It highlighted that simulation complements clinical assessment
since each setting can assess a different EPA element. Further research could be conducted to
evaluate the utilized EPA assessment tools and assess their validity and reliability.

In section 3, we explored how EPAs are assessed within the SF training program at
McGill University. We aimed to correlate what we found in our assessment data and what was
published in the literature. As in our review, three aspects of EPA have been assessed as per
RCPS guidelines. The Entrustability Scale and GRS were utilized to assess the residents within
the SF program, which were also identified as assessment metrics according to the scoping
review. The analysis of the rater roles in SF assessment data has shown that residents were the

most prevalent assessors which was not the case according to our scoping review in which the
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attending physicians and the trained raters were the common assessors. It is well-known that
raters play an essential role in EDM, which is a fundamental process in CBME assessment.
Furthermore, Hauer et al. highlighted that rater role and interpersonal relationships might impact
the final judgment about trainee’s performance (17). Since the busy clinical practice might have
hindered the attending physician from completing the assessment, simulation could ensure that
both the attending physician and trainees have a dedicated time of learning and teaching. In
addition, training the residents and fellows on how to use and interpret the Entrustabilty Scale
could overcome this limitation. This discrepancy between the published result about the
assessor’s role and what we found in our SF study should be taken into account and studied
thoroughly to ensure trainee competence. The RCPS of Canada could also consider reviewing

the assessor role in the assessment plan belonging to each EPA.

4.2 Conclusion:

In conclusion, | have explored how EPAs have been assessed within CBME. This thesis
provided an overall understanding of EPA assessments and highlighted various assessment tools
which were utilized to assess trainees’ competence. This thesis demonstrates the need for a
unifying assessment plan to assess EPA, which can measure the trainee’s readiness to be a safe

health care professional capable of serving the community’s needs.
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Surgical Foundations: Transition to Discipline EPA #6
Repairing simple skin incisions/lacerations

Key Features:
- This EPA may be observed in simulation

Assessment plan:
Direct observation by supervisor

Use Form 1. Form collects information on:

- Type of scenario: clinical; simulation
- Wound size: < 2 cm, 2-5cm, >5 cm

Collect 1 observation of achievement
- Wound must be at least 5 cm long

Relevant milestones

1 TD ME 2.4.2 Use appropriate prophylaxis
2 TD ME 3.2.2 Obtain and document informed consent for simple wound closure
3 TD ME 3.4.4 Perform pre-procedural tasks for a simple wound closure
. Apply aseptic technique
. Gather and manage the availability of appropriate instruments and
materials for minor procedures
. Obtain appropriate assistance
. Position the patient appropriately
. Prepare the operative site
. Hand-cleanse, gown and glove
. Demonstrate appropriate draping of the patient
. Deliver pre-procedural local anesthesia if appropriate
4 TD ME 3.4.5 Perform procedural tasks in a timely, skillful and safe manner
. Use commeon surgical instruments, including but not limited to needle
drivers, retractors, forceps, clamps, and scissors
. Select and use suture materials
. Assess the quality of the closure
5 TD COM 3.1.4 Plan and discuss appropriate postoperative care and issues with

patients and families

Form 1: EPA#6: Repairing simple skin incisions/lacerations. Source: Royal College of

Physician and Surgeon website.
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Surgical Foundations: Foundations EPA #4

Providing patient education and informed consent in preparation for surgical care

Key Features:
- This EPA focuses on the communication that occurs with patients and families to
inform and discuss plans for surgical care

Assessment plan:
Direct observation by supervisor

Use Form 1. Form collects information on:

- Type of procedure: emergency; elective
- Setting: clinical; simulation

Collect 3 observations of achievement
- At least 2 different assessors
- At least one emergency procedure
- At least one elective procedure
- At least two in clinical setting

Relevant milestones

1 F ME 2.3.1 Work with patients and their families to understand relevant options for care

2 F ME 2.4.2 Ensure that the patient and family are informed about the risks and
benefits of each treatment option in the context of best evidence and guidelines,
addressing fears and concerns

3 F ME 2.4.3 Discuss clinical uncertainty with the patient and family

4 F ME 3.2.1 Obtain informed consent for commonly performed procedures and
therapies, under supervision

5 F ME 3.2.2 Assess patients’ decision-making capacity

6 F ME 4.1.3 Apply standardized care paths, including patient education components

7 F COM 1.2.1 Optimize the physical environment for patient comfort, privacy, engagement,
and safety

8 F COM 1.5.2 Manage challenging conversations

9 F COM 1.6.1 Encourage discussion, questions, and interaction to validate understanding
during the encounter

10 F COM 3.1.2 Plan and discuss appropriate post-operative, immediate and/or long-term care
and issues with patients and families as appropriate

11 F COM 4.1.2 Communicate with cultural awareness and sensitivity

12 F COM 5.1.1 Document information about patients and their medical conditions in a
manner that enhances intra- and interprofessional care

13 F HA 1.2.1 Select patient education resources related to surgical practice

14 F P 1.3.2 Recognize and respond appropriately in situations where consent is obtained under
constraints of emergency circumstances

15 F P 1.4.3 Manage conflicts of interest related to surgical care, including consent

issues related to the duality of the learner as surgeon

Form 2: EPA#4 Providing patient education and informed consent in preparation for surgical
care. Source: Royal College of Physician and Surgeon website.

73




Consent form for participation

Statement of Consent
| agree to take part in the described McGill University research. | have had the project explained
to me, and | have read the consent form, which | keep for my records. Being part of the research
is voluntary and I can leave at any stage without any consequences or penalties.

Further use of data
| agree that the information provided can be used in the context of research theses, conference
presentations and/or publication in academic journals associated with the McGill University.
Upon completion of this project, the researcher may want to use words and data collected from
this project for other educational purposes including but not limited to presentations to peers at
conferences, for further research or to students in lectures. By participating in this research, |
consent to the following statements:
e | agree to participate in this research project YES NO
e | consent that my final results belonging to the final clinical and simulation
assessment will be retrieved and used ONLY for research analysis purpose  YES NO
e | consent to have the materials (assessment forms, videotape) relatedtomy YES NO
participation to be used for research analysis purpose
e | consent that the data and findings can be used in further research projects YES NO
that have ethics approval.

If you have any ethical concerns or complaints about your participation in this study, and
want to speak with someone not on the research team, please contact the McGill REB
Ethics Officer, Ms.llde Lepore, at 514-398-8302 or at ilde.lepore@mecgill.ca

Student researcher: Hajar Mohammed Al-Mughairi ,hajar.al-mughairi@mail.mcgill.ca
Supervisor: Dr.Kevin Lachapelle , kevin.lachapelle@mcgill.ca

Please sign below if you have read the above information and consent to participate in this
study. Agreeing to participate in this study does not waive any of your rights or release the
researchers from their responsibilities. A copy of this consent form will be given to you and the
researcher will keep a copy.

Participant’s Name:

Participant’s Signature:

Date:

Thank you for your time

Form 3: Consent form
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EPA OBSERVATION - TEMPLATE 1 (EXAMPLE)

:

Learner: HGranger Learner 934 - Foundations of Discipline

EPA Title: EPA 1: Assessing, diagnosing and initial management for patients with com-
Key Features: |Select from list

EPA Stage: Foundations of Discipline Date of Observation: (11/10/2016 ) ™

Type of Assessment: Location of patient visit: Case mix:

Direct observation Emergency Department E| Chest pain

Context #4: Context #£5: Complexity:

Additional Context Information:
I had to I neaded I didn't

I had I neadad

Based on this observation overall: © todo © Plkthem o 4 romptC te be there o needto

through just in case be thare

Milestones associated with this EPA:
Not observed InProgress Achieved

ME 1.3.1 Apply dinical and biomedical sciencesto | ranace core o) )

patient presentations in Interanal Madic ~ ( Asdified) O
ME 1.4 Perform complete and approprial » as «.ssments of

patients with common acute mecical pl=sentation ® O O
ME 2.2.1 Generate differential diagnos 5% sng with appropriate

diagnostic strategies @ O
ME 3.4.2 See assistance as needec wi 'm0 CLnanticipated findings

or changing clinical s cun slanies are encountered ® O
COM 2.1.1 Conduct a patier t-cen're.| interview, gathering all

relevant biomedica®lnd | sychosocial informationf for 0 @

any clinical presentatios

Feedback to Resident and Competence Committee:

Interview skills have significantly improved and the flow of the interaction is now much smoother
}Going forward, work on application of potential differential diagnoses and potential diagnostic tests
ko schieve a definitive cause of the chest pain.

Professionalism and Patient Safety:
Do you have any concerns regarding this Learner’s professionalism? @ No O Yes
Do you have any concerns regarding Patient Safety?

If yes, description of concern: @® no O ves

| Cosc | Soe [ Nai i Clone [ Sohnit |

Mote: This document is a representation of a CBD observation form available in the Royal College’s
ePortfolio system.

) Royal College of Physicians and Surgeons of Canada, 2017

Template 1: EPA observation
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PROCEDURAL COMPETENCIES - TEMPLATE 2 (EXAMPLE)

Observation

Learner: HGranger Learner 934 - Foundations of Discipline
EPASIM Title: EPA 4: Perform a lumbar puncture
Key Features: [Seleck from list

EPA Stage: Foundations of Discipline Date of Observation: (1fi0f2036) =
Complexity:
I had to 1 needad I didn't
Based on this cbservation overall: o Lhda: o talk them g L"E::;dptu to be there g need to
through P just in case be there
Milestones associated with this EPA:
I had to 1 needed I didn't
: h:d talk them L"EEdEd to be thare nead to
= e through prompt just in case ke there
1.1 Informed consent obtained and
placed on chart o o o ® o
1.2 Appropriate lumbar puncture kit
obtained, and set up properly using O ) D] O o
sterile technigue
1.2 Time out performed prior to e 9] ) O e
procedure
1.4 Patient placed in appropriate @) 9] 9] 0O 9]
position and landmarks identified
1.5 Site cleaned using proper technigue G o] ] o o

(Aadditional milestones)

Feedback to Resident and Competssice Committee:

ISecond lumbar puncture completed by resident. Required prompting through the procedure.
ISome difficulty locating L2 - L4 - L5 interspaces following the palpation of the posterial iliac crests.
For the next LP, I want you to work on technigues to access the CSF

Professionalism and Patient Safety:
Do you have any concerns regarding this Learner’s professionalism? ®&n. O Yes

Do you have any concerns regarding Patient Safety?

If yes, description of concern: @ O ves

|_Close J Save J Next [ Clone [ Submit |

Mote: This document is a representation of a CBD observation form available in the Royal College's
ePortfolic system.

© Royal College of Physicians and Surgeons of Canada, 2017

Template 2: Procedural competencies
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MULTIPLE SOURCE FEEDBACK (MSF) - TEMPLATE 3 (EXAMPLE)

:

Learner: |HGranger Learner 934 [v] Date of Observation: [11/10/2016 ™

Framing This template is intended to capture your Observation Rating of a
learner, based on your multiple encounters with that learmer over time.
Observation Ratings are provided anonymously and collated prior to
presentation to the learner. Please complete this observation within
2 weeks of receiving this request. If you require further assistance,

please contact the Program Administrator.

The following Milestones were demonstrated:

Mot
o e Newver Sometimes  Usually Always

Recognize when to seek help in providing sluar O O O (] O
lexplanations to the patient and family
ISynthesize patient information includi’ 1 sy - iptoms,
idifferential diagnosis, and treatment p 3. cle 2y ® o o O O
land concisaly
Identify patients requiring handover to other
physicians or health care profe s=iznal. O O O ® O
Elicit a basic history

O O O (@) Qo

Feedback to Resident and Competence Committee:

Resident is able to provide information to patients and their families in a clear and accurate manner.
Further development may be required in order to ‘check-in', verify, and validate as to whether there
is complete understanding with regard to diagnosis, prognosis, and management plan.

Professionalism and Patient Safety:
Do you have any concerns regarding this Learner's professionalism? @ No Q) Yes
Do you have any concerns regarding Patient Safety?

If yes, description of concern: @® No O Yes

| _Closc | See Q| Neat [ Clonc [ Submit |

Mote: This document is a representation of a CBD observation form available in the Royal College’s
ePortfolio system.

€ Royal College of Physicians and Surgeons of Canada, 2017

Template 3: Multi-source feedback
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NARRATIVE OBSERVATION - TEMPLATE 4 (EXAMPLE A)
X

LearnerStage: Foundations of Discipline

Learner: | HGranger Learner 934 Date of Observation: [AL/I0/Z018 O

Feedback to Resident and Competence Committee:

Tendency to use too much medical jargon when explsining issues to patients. Ex. In the
patient with an abnormal lesion on the ches x-ray vl u said, "It could be an infiltrate, a
igranuloma, a malignancy...” In the future you should” :onsder the patient’s background,
unless they work in healthcare they are probablyunfarfiar with those types of words.
You need to find ways to explain things withg@yusing smedical jargon, for example, a
malignancy would be better understood as Langzr ol many people.

Professionalism and Patient Safety:
Do you have any concerns regarding i Le=gner’s professionalism? @ Mo () Yes

Do you have any concerns regarding FabzncSafety? @MNe (O Yes

If yes, description of concern:

=G B soe B Net P Clone [ Stbmit

Note: This document is a representation of a CBD observation form available in the Royal College's
ePortfolio system.

€ Royal Cellege of Physicians and Surgecns of Canada, 2017

Template 4: Narrative observation
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Figurel: Illustrates the relationship between the Competency, Entrustable Professional
Activity (EPA) and milestone (M).
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% ROYAL COLLEG

IRGEONS OF CANADA

In this last stage, physicians adapt to the
final practice period and their changing
healthcare role.

As part of enhanced expertise, the physician's
scope of practice evolves over time to respond
to practice needs, interests and acquisition of
skills and abilities.

This stage covers the core competencies that
make up the majority of a discipline. This stage
corresponds to the Senior Resident status currently
used within the existing education model.

This "new" stage emphasizes the orientation
and assessment of new trainees arriving from
different medical schools and programs
(induding outside Canada). This stage may be
one hour, one day, one month or two months,
depending on program needs. This stage
corresponds to the Junior Resident status currently
used within the traditional education model.

C
by

CBD'? Competence Continuum

By introducing a ¢ -based medical ion model to resident training and
specialty practice, the CBD initiative will break down specialist education into a series of
integrated stages — starting at transition to discipline and moving through practice. The CBD
Competence Continuum provides a quick look at the new stages which begin upon entry into
a discipline-specific residency f ing the i of the MD desi i

ransition out of professional Practice

inuing professional develo

ont Pmen As part of maintenance of competence,
km:ntenance of competence and advanceq e"Pentise) . rpf ician prog in s to
attain expertise through CPD within their
_— — scope of practice. Throughout this stage the
~ CERTIFICATION | physician is focused on learning in practice.
Transition to practice
RGYAL COLLEGE S In this stage, the senior trainee should
w‘“’ - M d diness to make the ition to
core of discipline autonomous practice. Within CBD, examination
would take place at the end of the “core of
i i stage, i i to hone
5 2 their competencies in their last months of
foundations of discipjine training. Royal College certification will be
granted upon the successful completion of
. the Transition to practice stage. This last stage
Transition to discipline Sliresdency continues tn catepona with the
(oﬁe“uﬁon and assessmep, 0 Senior Resident role in the existing model.
MD
. This stage covers broad-based competencies that
Entry to I’ESidency every trainee must acquire before moving on to
more ad iscipline-specific ies.
This stage continues to correspond with Junior
status in the traditional model of
' Competence by Design (CBD) training.

*Milestones at each stage describe terminal competencies

Figure 2: Competency by design model.
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CORE OF
DISCIPLINE

in Surgical Specialty

4 Surgical Foundations

The Surgical Foundations Competence
Committee monitors progress of
the Surgical Foundations EPAs and
recommends promotion to next

stage of the Competence Continuum.

Your Surgical Spedalty Competence I#
Committee monitors progress of
the Surgical Specialty's EPAs and
recommends promotion to next stage

of the Competence Continuum. Foundations

of Discipline
The Surgical Foundations EPAs
must be completed to enter
the Core of Discipline stage of
@ ---------------- training in the Surgical Specialty.
Transition
to Discipline
| 4
SURGICAL SPECIALTY SURGICAL FOUNDATIONS

Residents complete the Surgical Specialty and Surgical Foundations training simultaneously.

A resident may be eligible to write the Surgical The Surgical Foundations exam does not have to
Foundations exam 12-15 menths into residency; be successfully passed to enter the Core of Discipline
eligibility for the exam does not require that stage of training, but must be passed in order to be
the Surgical Foundations EPAs are complete. eligible for the Surgical Specialty examination.
=f ROYALCOLLEGE
OF PHYSICIANS AN FURGED RS, OF CANADA
COLLEGE ROYAL

DE5 MEDECINS ET CHITURGIENS. DU CARADA

Figure 3: Surgical Foundations within CBD.
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-

O-SCORE Entrustability Scale

1

“l had to do”

i.e., requires complete hands on guidance, did not do,
or was not given the opportunity to do

“| had to talk them through”
i.e., able to perform tasks but requires constant direction

“l had to prompt them from time to time”
i.e., demonstrates some independence, but reguires intermittent
direction

“I needed to be in the room just in case”
i.e., independence but unaware of risks and still requires
supervision for safe practice

Gofton WT, Dudek ML, Wood TJ, Balaa F, Hamstra 5). The Cttawa surgical competency opel
competence. Acad Med. 2012;87(10);1401-7. httpaijournals b comiacademicmedicineFul text 201 21 0000Mhe_Ottewsa_Surgical_Competanoy_

“I did not need to be there"
i.e., complete independence, understands risks and performs
safely, practice ready

Operating_Room. 24 aspx Reproduced with permission of the authars.

rating room evaluation (0-5C0RE): a tool to assess surgical

/

Figure 5: Demonstrates a 5-level Entrustability Scale.
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T

EPA1: Performing the (EPA1: Providing initial
preoperative preparation of | management for critically ill
patients for basic surgical (surgical patients
procedures (
EPA2: Providing initial management for

early management for critically
ill surgical patients ‘{EPA3 Assessing and performing risk

{EPAZ: Recognizing and initiating trauma patients

optimization for preoperative patients in

L
EPA3: Documenting clinical preparation for surgery
encounters ) EPAA4: Providing patient education and
J informed consent in preparation for surgical
|_| EPA4: Demonstrating handover care
technique
L J [ ] EPA5: Demonstrating the fundamental
( aspects of surgical procedures
| _|EPA5: Demonstrating ability to L
function in the operating room (
> — EPAG: Participating in surgical procedures ]

EPAG: Repairing simple skin
incisions/lacerations

7

EPA7: Managing uncomplicated

&

p [ postoperative surgical patients

|| EPA7: Managing tubes, drains p
and central lines | |EPAS8: Managing postoperative patients with
. complications

EPA9: Supervising junior learners in the clinical
setting

Diagram1.: List of EPAs associated with Transition of discipline and Foundation of discipline.
(Source: Royal College website).
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65 65

59

52

48 a7

37 37

No. of filled form

17

Resident code

Diagram 2: Illustrates the number of filled EPA forms per resident.
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A Comparison of the Elements of Structure- and Process-based Versus Competency-based Educational Programs

Educational Program

Variable Structure- and Process-based Competency-based
Driving force for curriculum Content—knowledge acquisition Outcome—knowledge application
Driving force for process Teacher Learner
Path of leaming Hierarchical (teacher = student) Non-hierarchical (teacher < student)
Responsibility for content Teacher Student and teacher
Goal of educational encounter Knowledge acquisition Knowledge application
Typical assessment tool Single subjective measure Multiple objective measures (“evaluation portfolio”)
Assessment tool Proxy Authentic (mimics real tasks of profession)
Setting for evaluation Removed (gestalt) “In the frenches” (direct observation)
Evaluation Norm-referenced Criterion-referenced
Timing of assessment Emphasis on summative Emphasis on formative
Program completion Fixed time Variable time

Tablel: Ilustrates comparison between the traditional educational model and CBME model.
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Study characteristics

Country Number
Canada Hamilton 1
(12) Kingston 4
Ottawa 1
Montreal 1
Toronto 2
Multicentre 2
USA 12
USA and Canada 1
Australia 1
United Kingdom 2
India 1
Total 28

Year of publication

2000-2010 0
2010-2015 4
2015-2020 24

Table 3: Demonstrates the study characteristics.
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Foundations of discipline 1
ENT 2
General surgery 3
Internal medicine 4
Emergency medicine 5
Obstetrics and Gynecology | 2
Psychiatry 1
General pediatric 2
Orthopedic 1
Primary care 2
Dermatology 1
Multiple specialties 4
Total 28

Table 4: Shows the distribution of the study according to the participants’ background.
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Simulation-based 38 (31%)
assessment

Table 5: Distribution of assessment setting according to EPA type.
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Obstetrics and Gynecology

Urology

Plastic Surgery

Table 6: Distribution of residents according to surgical subspecialty and the total completed
assessment forms.
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Level 2 16 (2.8%)

Level 4 273 (47.6%)

Total 574

Table 7: Analysis of overall performance according to the assigned entrustment level.
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