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Abstract  

Purpose  

Competency-based assessment, using entrustable professional activities (EPAs), is rapidly being 

implemented worldwide without sufficient agreement on the essential elements of EPA-based 

assessment. The rapidity of implementation has left little time to understand what works in what 

circumstances and why or why not. The result is the attempted execution of a complex service 

intervention without a shared mental model for features needed to remain true to implementing 

an EPA assessment framework as intended. The purpose of this study was to identify the 

essential core components necessary to maintain integrity in the implementation of this intended 

intervention. 

Method 

A formal consensus-building technique, the Delphi process, was used to identify core 

components for implementing an EPA-based assessment framework. Twelve EPA experts from 

the United States, Canada, and the Netherlands participated in this process in February and 

March 2020. In each Delphi round, participants rated possible core components on a scale from 1 

to 6, with 1 reflecting the worst fit and 6 the best fit for EPA-based assessment implementation. 

Predetermined automatic inclusion and exclusion criteria for candidate core components were set 

at ≥ 80% of participants assigning a value of 5 or 6 and ≥ 80% assigning a value of 1 or 2, 

respectively.  

Results 

After 3 rounds, participants prioritized 10 of 19 candidate core components for inclusion: 

performance prediction, shared local mental model, workplace assessment, high stakes 

entrustment decisions, outcomes-based, value of the collective, informed clinical competency 
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committee members, construct alignment, qualitative data, and entrustment decision 

consequences. The study closed after 3 rounds on the basis of the rankings and comments.  

Conclusions 

Using the core components identified in this study advances efforts to implement an EPA 

assessment framework intervention as intended, which mitigates the likelihood of making an 

incorrect judgment that the intervention demonstrates negative results.  
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In 2006, David Leach, MD, then president and chief executive officer of the Accreditation 

Council for Graduate Medical Education (ACGME) noted that competency-based assessment is 

“dependent on an integrated version of the competencies; whereas measurement relies on a 

speciated version of the competencies. This [assessment] paradox cannot be solved easily. The 

more competencies are specified, the less relevant to the whole they become.”1 Indeed, 

assessment has been the Achilles’ heel of efforts to shift toward competency-based medical 

education (CBME) over the past 2 decades.2 However, entrustable professional activities 

(EPAs),3 which show promise of resolving this paradox, have been adopted by numerous health 

professions,4,5 specialties,6 and countries7 over the past decade. EPAs are tasks or responsibilities 

that define the critical work of a specialty or profession and can be “entrusted to a trainee once 

sufficient, specific competence is reached to allow for unsupervised execution.”8  

Each EPA brings several competencies together under a single lens for considering performance, 

achieving Leach’s unthinkable task. Competencies and their associated milestones provide a 

macro lens (e.g., close-up) to focus on individual abilities, whereas EPAs bring a wide-angle lens 

(e.g., big picture) to consider how a learner integrates the abilities associated with the critical 

competencies and milestones needed to execute an EPA. For example, an EPA focused on caring 

for a well newborn requires not only patient care competencies but also medical knowledge, 

communication, and professionalism competencies at a minimum. Assessing isolated 

competencies does not allow for an assessment of whether one can integrate the competencies to 

deliver effective care. Direct observation of newborn care also allows for specific and 

meaningful feedback to a trainee about what he or she does well and needed areas for continued 

growth to achieve entrustment, or the ability to practice without supervision. 

 

ACCEPTED

Copyright © by the Association of American Medical Colleges. Unauthorized reproduction of this article is prohibited



6 
 

While promising, the rapid uptake of using EPAs as an assessment framework has created the 

unintended consequence of inconsistent approaches to implementation that reflect the different 

understandings of how an EPA framework may be implemented within a program of assessment. 

For example, 2 of the authors (D.J.S. and C.C.) completed a 22-site study that found that 

graduation expectations across EPAs as well as within the same EPA ranged from direct 

supervision to no supervision across study sites.9,10 In a follow-up study focusing on EPA 

implementation experiences at these sites, programs varied widely in how they integrated EPA 

experiences into the curriculum.11 Furthermore, programs with assessment processes that align 

with the conceptual framework of EPAs (direct observation in the workplace) are more 

successful in assessing and judging learner performance based on EPA entrustment-supervision 

scales.12 These findings of the variation in implementation based on program context underscore 

the need to determine indispensable core elements that preserve the educational integrity of 

assessment using the EPA framework.  

Extrapolating from the work of Van Melle13 et al, who used consensus methodology to identify 

the core components of CBME in general, we conducted a Delphi study to identify the core 

components of EPA-based assessment implementation. These essential and indispensable 

components preserve the central tenets of EPA implementation while allowing for adaptations of 

nonessential elements that enable EPA implementation to work in a variety of contexts.14  

Method 

Design and participants 

We sought participation from national and international leaders engaged in implementing and 

assessing EPAs to compose our Delphi panel. All 12 individuals (9 from the United States, 2 

from Canada, and 1 from the Netherlands) agreed to participate. The study team selected 
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participants who (1) had led or participated in national or international studies of EPAs, (2) were 

first or senior authors on published articles on the topic of EPAs, (3) represented a mix of 

specialties, and (4) included both physicians and PhD researchers. In considering the final 2 

criteria, we selected panel members from medical, surgical, and hospital-based specialties to 

ensure that individual specialties were not overrepresented, and we selected PhD researchers to 

ensure that panel members were not all physicians. All participants were invited via email and 

compensated with $150 if all rounds of the Delphi were completed.  

Individual participants had no knowledge of the identity of the other participants on the Delphi 

panel and had no communication with each other as part of the study. 

The institutional review board at the Cincinnati Children’s Hospital Medical Center determined 

the study to be exempt. 

Procedure to identify candidate EPA implementation core components  

To determine candidate core components for EPA-based assessment implementation, 2 authors 

(C.C., D.J.S.) reviewed literature relevant to EPA implementation since the first appearance of 

such work in 2005.15 We included an overview of key literature on programmatic assessment to 

determine if any elements were specifically related to EPAs.16–23 On the basis of these reviews, 

we proposed and discussed candidate components and their definitions until the team of authors 

reached consensus. 

Delphi process 

In conducting our Delphi process, we followed the guidelines of Humphrey-Murto et al.24 The 

initial round of the Delphi process began February 5, 2020, and the final round was completed 

March 25, 2020. The authors gave participants 12 days to complete each round, with 

approximately 5 days between rounds. For each round of the Delphi process, we sent participants 
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an email overview of the intent and process for the Delphi method, along with instructions on 

how to complete the round.  

In each round, participants provided their ratings based on the following prompt: “In the ideal 

world, what are the requisite (essential and indispensable) core components of EPAs that a 

program must adopt to demonstrate that it is implementing an EPA assessment framework as 

intended? Some things may not feel possible in the near future, but if they are important to the 

ideal implementation of EPA-based assessment and training environments, please rate these 

items accordingly high.” Participants rated candidate core components on a scale of 1 to 6, where 

1 is the worst fit for an EPA implementation core component and 6 is the best fit. In each round, 

we asked the experts to assign a numeric value from the scale to each proposed core component, 

make suggestions for clarifying the language of the descriptors for each core component (if 

deemed applicable), and suggest any additional core components they felt were missing.  

All participants completed all rounds and rated all candidate core components in each round. 

After the first round, we provided participants with the previous round’s group distribution of 

ratings as well as their own previous round ratings. Providing a distribution of responses without 

personal identifiers after each round ensured that anonymity was maintained throughout the 

process. Preserving anonymity avoids undue bias that could result from knowing other 

individuals’ specific ratings. We did not hold a group discussion with participants for the same 

reason. Three authors (C.C., D.J.S., A.M.) reviewed suggestions for definition clarification and 

additional components after each round and incorporated changes into the subsequent round 

based on author consensus. We used a predetermined consensus threshold of ≥ 80% of 

participants rating an item as 5 or 6 in a given round to automatically include a core component 

and did not reintroduce core components meeting this threshold for rating in subsequent rounds. 
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We also set a predetermined consensus for automatic exclusion of a candidate component to be ≥ 

80% of participants rating an item as 1 or 2 in a given round. 

Results 

We began round 1 with 18 candidate EPA implementation core components and their definitions 

(Supplemental Digital Appendix 1 at http://links.lww.com/ACADMED/B84). After round 1, 3 

components reached consensus inclusion criteria: shared local mental model, workplace 

assessment, and qualitative data (Table 1). In this round, there was a suggestion, supported by 

the authors, to add another core component. As a result, we added the following to the list of 

candidate items for round 2: “entrustment decision consequences: trainees’ privileges and 

responsibilities are commensurate with entrustment decisions made about them.” Based on 

suggested clarifying language, the authors made minimal edits to the definitions of 5 of the core 

components for round 2 as well.  

After round 2, 3 additional core components met consensus inclusion criteria: outcomes-based, 

informed clinical competency committee members, and entrustment decision consequences 

(Table 1). The new component suggested in round 1 and added for rating in round 2 (entrustment 

decision consequences) met the inclusion criteria because all participants rated it as 5 or 6 out of 

6. In round 2, one participant suggested 1 additional core component, which we did not accept 

for addition in round 3 because it was a characteristic intrinsic to the EPA assessment framework 

in general (i.e., what constitutes an EPA) and not specific to the implementation of EPAs in a 

program of assessment (i.e., what is needed to implement whatever an EPA is decided to be). 

Similar to the previous round, the authors made minimal edits to the definitions of 3 of the core 

components for round 3 on the basis of suggested clarifying language from participants. 
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After round 3, 4 additional core components met consensus inclusion criteria: performance 

prediction, high stakes entrustment decisions, value of the collective, and construct alignment 

(Table 1). Participants did not suggest any new core components or suggest edits to existing core 

component definitions.  

At the conclusion of round 3, only 2 additional candidate items were close to meeting consensus 

(75%): learner driven and formative assessment. However, participants’ comments related to 

these 2 items suggested they were already making concessions to align their ratings with group 

consensus. Therefore, additional consensus-building rounds were not pursued because of these 

concessions and because the remaining candidate measures were not close to meeting consensus 

after 3 rounds.  

Discussion 

Through Delphi consensus methodology, national and international experts on EPAs prioritized 

10 core components for implementing EPA-based assessment. These core components can serve 

as a guide and evaluation tool for programs incorporating EPA frameworks into their programs 

of assessment as well as a tool for researchers to better understand EPA implementation efforts 

in their studies. 

Implementing EPAs: Building on lessons from complexity science  

Implementing EPA assessment is a complex service intervention. The work of Zimmerman et al 

on complexity science provides a practical model for discerning simple, complicated, and 

complex interventions.25 Making a meal from a recipe is a simple intervention. Following the 

instructions will produce a meal that tastes the same each time. Unlike the simple example, a 

complicated intervention, such as launching a rocket, requires the ability to apply scientific 

formulas, perform precise calculations, coordinate effort among numerous team members, and so 

ACCEPTED

Copyright © by the Association of American Medical Colleges. Unauthorized reproduction of this article is prohibited



11 
 

forth. Success sending one rocket into space suggests subsequent success with additional rockets, 

given the same circumstances. Raising a child, however, is a complex intervention. Despite the 

same parents and parenting practices, the ever-changing interactions between children, parents, 

and the environment predicts that if you have raised one child “successfully,” then you have 

raised one child successfully.  

Extrapolating the analogy of Zimmerman et al to medical education, examples of a simple 

intervention and a complicated intervention are adding a new knowledge learning objective to a 

curriculum and implementing an objective structured clinical examination, respectively.  

Implementing EPAs into a training program’s assessment efforts, however, is a complex service 

intervention. Multiple moving parts and interdependent relationships may combine in myriad 

ways to yield a variety of outcomes. Programs use multiple methods of assessment and multiple 

assessors and embed those assessments in a variety of clinical experiences. The experience of 

assessors, level of competence of medical school graduates, and degree of faculty supervision 

(just to name a few variables) differ both within and across programs. Superimpose the range of 

clinical contexts in which EPAs are used as an assessment framework and the question becomes, 

how do we know that an intervention, in this case an EPA assessment framework, was 

implemented as intended? This study provides guidance in answering this question.  

A reasoned approach to implementing complex interventions 

As Zimmerman et al25 note in their example of raising children as a complex intervention, no 2 

turn out exactly alike. Beginning from this premise, we need to reason that fidelity to 

implementation, as defined in the traditional sense of implementing exactly the same 

intervention in every context,26 is not pragmatic or feasible. In fact, Patton proposes that we 

strive for “integrity of implementation,” which focuses on ensuring that the core philosophy or 
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core components are preserved by adapting the more surface or superficial components needed 

to operationalize the core components within their given context.26 Van Melle et al applied this 

conceptual thinking in their approach to defining the core components of CBME implementation 

more broadly, and this study extends their approach to EPA assessment implementation 

specifically.13 

Core components, principles, and context: Implementation that considers goodness of fit 

Layered analysis, thinking in terms of core, principles, and context, is suggested as a guide to 

operationalizing complex interventions.14,27 Specifically, it addresses the “integrity” of 

implementing complex interventions by preserving the core philosophy. Context will vary, with 

some unchangeable elements that do not support the intervention, some that support the 

intervention, and some that require adaptation of principles to support the intervention. Adapting 

the principles allows one to bring an intervention to life within the local context. “In this way, 

using layered analysis is consistent with the experimental tradition, yet it differs by treating 

context as a resource for implementing theory rather than as a threat to simplicity.”14  

For example, the core component “value of the collective” requires that a committee of key 

faculty be responsible for making high stakes decisions about trainee advancement. In large 

training programs, there may be multiple subcommittees to handle the large number of trainees 

who must be reviewed. In small programs, the entire committee may review each trainee. In both 

examples, the value of the collective is preserved; however, the principles and practices involved 

in making collective decisions may vary with program size.  

Mitigating complexity to implement innovations as intended: Defining core components 

The core components of EPA-based assessment implementation detailed in this study provide 

expert consensus on critical elements to support a claim that a program successfully 
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implemented an EPA assessment framework. They also provide a framework for studying the 

associations that may connect individual or combinations of core components to given outcomes. 

Ultimately, with further study, the potential link between core components and desired outcomes 

will allow us to elucidate components that are truly core and without which the implementation 

of an EPA framework in a given program may be called into question. Importantly, knowing 

whether core components of EPAs were implemented in a given program minimizes the 

likelihood or perceived likelihood that negative results are attributable to the intervention when 

the intervention was not implemented as intended.28  

Relationship between programmatic assessment and EPAs 

We did not add any candidate core components from the programmatic assessment literature 

because we did not believe that their relationship to EPAs was unique. Interestingly, however, a 

paper published subsequent to our review clearly articulates a set of fundamental principles of 

programmatic assessment that completely overlap with the fundamental principles of EPAs.21 

Adjusting these principles would allow programs to preserve the EPA core components while 

fitting the EPA assessment framework into their various learning environment contexts. These 

fundamental principles include the following: making meaning (learners analyzing and 

constructing new understanding of their performance), longitudinality, continuous feedback and 

closing the feedback loop, assessment for learning and assessment as learning, as well as student 

agency and accountability.21 

Limitations 

We opted to include only participants who had experience implementing or studying an EPA 

assessment framework. Although this approach could have limited participants to like-minded 

individuals, we mitigated that outcome by ensuring that participants came from different 
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countries and different specialties and included both MDs and PhDs to diversify the group. 

Another potential limitation is that we explicitly avoided discussions among participants before 

and during the Delphi process to ensure anonymity of ratings. Our hope was to prevent 

conversations that may have led to stronger voices overpowering other participants, resulting in 

unequal weighting of expert opinion. This approach could have resulted in some lack of clarity 

on the part of the individual participants that ultimately affected their ratings. To mitigate this 

problem, we gave participants a chance to comment and suggest clarifications to the definitions 

after each round. Finally, our goal was to ascertain a list of core components for implementing 

EPA-based assessment in an ideal world, meaning that some components may not be achievable 

in certain or all settings at this time. Determining how we would address these core components 

when implementing EPA-based assessment constitutes important future work that builds upon 

this study.  

Next steps 

As EPA assessment frameworks are incorporated into increasing numbers of programs, it will be 

important to collect data on the extent to which core components are met during implementation 

studies. This data collection will allow for comparison of EPA implementation outcomes among 

programs. In turn, it will provide insight into which core components are typically associated 

with desired outcomes, supporting the prioritization of mitigating the specific barriers to these 

components across sites. Patton26 has detailed this “utilization focused evaluation” as a practical 

method of program evaluation fit for purpose that uses data to drive program improvement in 

real time. 
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Evaluating the association between desired outcomes of an EPA implementation framework and 

the core components of the implementation process itself is important in furthering our 

understanding of how these variations affect the targeted outcomes and potential best practices 

for EPA implementation.  

Conclusions 

The Delphi method of reaching consensus served us well in defining 10 core components of 

EPA-based assessment implementation. EPAs will continue to be more widely embraced as an 

assessment framework for the foreseeable future. Thus, knowing which core components are 

most often associated with achieving desired outcomes of implementing an EPA assessment 

framework will advance the research agenda as we attempt to uncover best practices for 

implementing an EPA assessment and the competency-based assessments of learners’ progress.  
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Table 1 
 

Core Components of EPA Implementation, From a Study to Identify Essential 

Components of EPA-Based Assessment Frameworks, 2020a 

 

Core component Example application of core components  

Shared local mental model Local CCC members share the same expectations of what actual 

performance of each EPA looks like at the time of entrustment for 

every resident. 

Workplace assessment The majority of trainee assessment is done in the context of 

observing care delivery in the workplace.  

Qualitative data Assessment of performance includes narrative comments that add to 

other quantitative measures, contributing to the understanding of 

many of the quantitative measures and suggesting steps for 

improvement. 

Outcomes based The impact/outcome of care for patients is the major determinant of 

whether a trainee is ready to be entrusted with unsupervised practice 

of a given EPA. 

Informed CCC members CCC members weigh factors that influence entrustment when 

making summative decisions (e.g., trustworthiness, 

supervisor/trainee relationship, patient acuity, etc.). 

Entrustment decision 

consequences 

Trainees’ privileges and responsibilities are commensurate with 

entrustment decisions made about them. 

Performance prediction The CCC discusses the readiness of senior residents to graduate 

using all assessments to date to determine observed competence as 

well as predict future capability based on performance to date.  

High-stakes entrustment 

decisions 

CCCs synthesize the results of numerous low-stakes observation of 

care delivery instances by different assessors on the front lines to 

make high-stakes decisions about readiness for entrustment. 

Value of the collective By definition, CCCs engage multiple assessors, each bringing an 

individual perspective to high stakes/summative decisions, which 

effectively provides a broad perspective and dilutes outliers.  

Construct alignment Assessment using supervision scales is intuitive to faculty because 

this is what faculty typically do in the clinical learning environment 

(i.e., supervise trainees in their care of patients). 

Abbreviations: EPA, entrustable professional activity; CCC, clinical competency committee. 
aIn February and March 2020, 12 EPA experts (9 from the United States, 2 from Canada, and 1 from the 

Netherlands) participated in 3 rounds of a Delphi process, a formal consensus-building technique, to 

identify the core components necessary to maintain integrity in the implementation of EPA assessment 

frameworks.  
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