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PURPOSE This review aimed to synthesise
some of the extant work on the use of
entrustable professional activities (EPAs) for
postgraduate physicians, to assess the quality
of the work and provide direction for future
research and practice.

METHOD Systematic searches were
conducted within five electronic databases
(Medline, Scopus, Web of Science, PsycINFO
and CINAHL) in September 2018. Reference
lists, Google Scholar and Google were also
searched. Methodological quality was assessed
using the Quality Assessment Tool for Studies
with Diverse Designs (QATSDD).

RESULTS In total, 49 studies were included,
classified as Development of EPAs (n = 37; 76%
of total included), Implementation and/or
assessment of EPAs (n = 10; 20%), or both
(n = 2; 4%). EPAs were described for
numerous specialties, including internal
medicine (n = 14; 36%), paediatrics (n = 8;
21%) and psychiatry (n = 4; 10%). Of the

development studies, 92% utilised more than
one method to generate EPAs. The two
most commonly used methods were
developing initial EPAs in a working group,
(n = 27; 69%) and revising through
deliberation (n = 21; 54%). Development
papers were of variable quality (mean
QATSDD score = 20, range 6–41).
Implementation and assessment studies
utilised methods that included observing
trainee performance (n = 6; 50%) and
enrolling trainees in competency-based
curricula, which included EPAs (n = 4;
33%). The methodological quality of these
implementation studies varied (mean
QATSDD score = 19.5, range = 6–32).

CONCLUSIONS This review highlighted a
need for: (i) consideration of best practice
guidelines for EPA development; (ii) focus on
the methodological quality of research on
EPA development and of EPAs, and (iii)
further work investigating the implementation
of EPAs in the curriculum.
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INTRODUCTION

The abilities of newly graduated trainee physicians
upon entering practice often fall below the
expectations of senior colleagues.1–3 This disparity
between the expectations and realities of physician
competence is regarded as a patient safety issue4

and has led to increased interest in competency-
based medical education (CBME). CBME is
concerned with outcomes of the education
experience, independent of time spent in
education.5 Although CBME has been generally well
received,6 there remains debate surrounding its use.
One alternative to traditional CBME may be the use
of entrustable professional activities (EPAs).

Entrustable professional activities are an effort to
bridge the gap between the theory of competencies
and practical clinical work.7 An EPA is an essential
unit of work incorporating one or more core
competencies, is observable, and can be entrusted
to trainees at different levels, ranging from not
being entrusted to being entrusted to supervise
others in the activity.8 The entrustment of an EPA
applies only to that activity, in that context, and
eliminates uncertainty on the part of the learner
and the supervisor regarding supervision
requirements.9 The EPA framework allows
supervisors to make evidence-based decisions
regarding the ability of a trainee to conduct an
activity safely and competently, and simplifies
CBME by integrating competencies into the
assessment of EPAs.10 Moving from a focus on the
‘person-descriptors’ of competencies to the
‘work-descriptors’ of EPAs enables a more
systematic implementation of CBME.10 EPAs
formalise a framework of entrustment and in turn
impact patient safety.11,12

Entrustable professional activities are becoming
increasingly common,13–15 with the Netherlands,
Canada and Australia among countries adopting
EPA frameworks in graduate medical education
(GME). However, as of yet, there have been few
efforts to examine the current state of research on
the development and implementation of GME EPAs
internationally. Pilot studies in undergraduate
medical education (UME) are ongoing.14 However,
there remains a need to consider the research
evidence and data surrounding GME EPAs.16

The aim of the current systematic review was to
synthesise some of the extant research and
knowledge on the development and use of EPAs in

GME, to assess the methodological quality of the
identified studies, and to provide direction for
future research and work on EPAs. Conducting a
systematic review on EPAs in GME at this point will
be of value in guiding future research and for those
in clinical practice developing or using EPAs.

METHOD

Design

A systematic review was conducted. Systematic
reviews, which collate data from multiple studies in a
research area, are advocated as an efficient way of
keeping up to date with literature, particularly in
health research,17 a more objective method of
reviewing and synthesising evidence than other
review types,18 and as the ‘best evidence’ in the
hierarchy of evidence.19 As per best practice for
systematic reviews, this review was conducted and
reported in accordance with the Preferred Reporting
Items for Systematic Review and Meta-analysis
(PRISMA) guidelines.20

Search strategy

We conducted searches using five electronic
databases: Medline, CINAHL, Scopus, PsycINFO
and Web of Science. Searches were conducted in
September 2018. ‘Entrustable professional activit*
OR Entrustability’ was searched across databases
and altered as necessary to meet the entry
formatting required (for further detail, see
Appendix S1). To increase the likelihood of
identifying grey literature, Google and Google
Scholar were also searched. The terms ‘entrustable
professional activities’ and ‘entrustability’ were
entered and the first 1000 returns were screened
for each of these search engines. Finally, the
reference lists of all included studies were
screened.

Study selection

Inclusion criteria

To meet our inclusion criteria, papers or
documents were required to explicitly report a focus
on ‘entrustable professional activities’. Beyond this,
papers had to: (i) be written in English; (ii)
describe the development or expansion of one or
more EPAs, or report on the implementation
outcomes of one or more EPAs, and (iii) report
specifically on EPAs for postgraduate trainees (i.e.
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physicians who have completed their undergraduate
medical degree and are pursuing further training).
Both peer-reviewed and grey literature documents
were eligible for inclusion.

Exclusion criteria

We excluded papers if the EPAs were intended for
use with undergraduates or for the evaluation of
newly graduated students entering GME. Similarly,
papers describing EPAs for other professions were
excluded (e.g. physician assistants, nurses and
pharmacists). Other reasons for exclusion were as
follows: (i) a focus on related concepts within GME,
including competencies, capabilities or milestones,
but not on EPAs; (ii) the availability of an abstract
only; (iii) an absence of original data regarding the
development or implementation of, or trainee
assessment using, EPAs, and (iv) the use of EPAs by
trainees to assess their own capabilities or the
application of EPAs in assessing hypothetical
trainees.

Screening process

Titles and abstracts returned during the search
process were screened by one author (EO’D), and
papers that did not meet the criteria for inclusion
were excluded. If these provided insufficient
information to make a decision, the full text was
accessed and a decision regarding inclusion was
made. If any uncertainties arose at this point, a
decision was made in consultation with another
author (SL).

Categorisation of studies

Included papers were assigned to one of two
categories by one author (EO’D). The first category
was concerned with the development of EPAs, and
studies that reported on the development or
expansion of one or more EPAs for postgraduate
physicians were assigned to this category. The
second category was related to the implementation of
and/or assessment of trainees using EPAs and
comprised studies that reported on how EPAs were
implemented within clinical settings and/or used in
practice to assess trainee physicians. In some cases,
it was deemed appropriate to assign studies to both
of these categories.

Data extraction

There were minor differences in the data extraction
process for the categories. For the development of

EPAs category, data were extracted on year of
publication, country of study, medical specialty,
number of EPAs developed, content of EPAs, grade
of physician, method of development of EPAs and
methodological quality. As studies provided great
detail regarding their method of development, it
was necessary to code the methods to facilitate
synthesis. Two researchers developed codes to
capture development methods employed across
these studies. This was an iterative process, reducing
variation to produce a discrete list of codes
(for more information, see Appendix S2), at the
same time retaining all information provided by
studies. For example, ‘committees’, ‘working
groups’ and ‘panels’ were all considered sufficiently
similar to be coded as ‘working groups’.

For the implementation and/or assessment of EPAs
category, data were extracted on year of publication,
country of study, method of implementation and
assessment, medical specialty, number of EPAs,
number and grade of trainees included, outcomes
of implementation and assessment, and
methodological quality. The methods of
implementation and assessment described within
the papers were coded as above.

Data extraction and coding were carried out
independently by two researchers ((EO’D and CM).
Agreement between these researchers was found to
be 98% across this process, with any disagreements
resolved through discussion between the two
researchers until consensus was achieved.

Quality assessment and data synthesis

The methodological quality of included papers was
assessed using the Quality Assessment Tool for
Studies with Diverse Designs (QATSDD).21 The
QATSDD is intended for use in the assessment of
the methodological quality of studies with varying
research designs. It is a 16-item tool developed for
use by health services researchers. Items are rated
on a 4-point scale (0–3), with a higher score
indicating greater methodological rigour. Scores on
the QATSDD can range from 0 to 42 (qualitative
and quantitative studies) or 48 (mixed-methods
studies). This assessment tool has been shown to
produce good agreement21 and has been used in a
number of different reviews pertaining to health
services and medical education research.22–24 The
QATSDD was applied to studies within both
categories by two researchers independently and
any disagreements were resolved through
discussion.
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RESULTS

A total of 2894 records were screened, with 49
articles25–73 deemed eligible for inclusion (for
PRISMA diagram, see Fig. 1). Of these, 37 papers
(76%) were assigned to the development of EPAs
category alone and 10 (20%) were assigned to the
implementation and/or assessment of EPAs category
alone. Two studies (4%)25,46 were assigned to both
categories, as they each described both the
development and assessment of at least one EPA.
The number of studies published in the area
increased year upon year (for a graph presenting
this, see Fig. 2).

Papers describing the development of EPAs

Key characteristics of these papers are summarised
in Table 1 (for detail on individual studies, see
Appendix S3).

Characteristics of included studies

Most studies were conducted in the USA (n = 23;
59%). The next most commonly reported study
location was Canada (n = 6; 15%). EPAs were
developed across a range of specialties (see

Table 1). The most common specialties in which
EPAs were developed were internal medicine
(n = 14; 36%), paediatrics (n = 8; 21%) and
psychiatry (n = 4; 10%). Papers reported the
development of EPAs for graduate learners in
different postgraduate years; most were described by
authors as having been developed for ‘Residents’
(n = 17; 44%).

As can be seen in Table 1, the majority of papers
(n = 36; 92%) applied multiple distinct methods in
the development of EPAs reported (median = 3,
range = 1–5). Table 2 provides information on the
definitions, frequency and examples of the various
methods that authors reported using during EPA
development processes. Prior to drafting an initial
list of EPAs, 12 papers (31%) reported a literature
search to gain insight into the specialty. Most, but
not all, authors who conducted a literature review
explicitly used this review of the literature to
inform the development of their draft EPAs
(n = 10; 26%). Other methods employed to
develop initial draft EPAs included working groups
(n = 27; 69%) and interviews or focus groups
(n = 6; 15%). After the EPAs were drafted, most
research teams then revised or refined them
iteratively (n = 31; 79%), using methods detailed
in Table 2.

Figure 1 PRISMA flow diagram
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Methodological quality

Development papers had a mean QATSDD score of
20 out of a possible 48 (SD = 7.6; range = 6–41).
The included studies scored well on items relating
to the use of a particular theoretical framework,
providing clear and explicit aims in the report, and
by describing in detail the procedure for collecting
data. Studies scored poorly on other items, such as
those relating to justifying selection of a method of
analysis, demonstrating evidence that sample size
was considered in terms of the analysis, and
reasoning why a particular data collection method
was used. Appendix S4 provides a detailed table of
how development papers scored on various aspects
of the QATSDD. The QATSDD scores per year can
be seen presented in a graph in Fig. 2.

Papers describing the implementation outcomes
and/or assessment of EPAs

Key characteristics of these papers are summarised
in Table 1 (for detail on individual studies, see
Appendix S5). Studies described the
implementation of EPAs only (n = 1; 8%),
assessment of trainees using an EPA framework only
(n = 5; 42%), or both (n = 6; 50%).

Characteristics of included studies

Papers emerged most frequently from the USA
(n = 5; 42%), followed by Canada (n = 3; 25%).
The remaining papers (n = 4; 32%) came from four
different countries or regions (see Table 1). Studies

within this category reported EPAs across eight
different specialties. Only internal medicine and
family medicine were the focus of more than one
study. The grade of physicians that were the focus
of the implementation or assessment efforts varied
across studies (see Table 1). ‘Residents’ and
‘Fellows’ were how participants were most often
described (n = 7; 59%, and n = 3; 25%,
respectively). Table 2 provides specific information
on the definitions, frequency and examples of the
various methods used during EPA implementation
and assessment.

The implementation of EPAs was discussed by 50%
of papers (n = 6). As can be seen in Table 2,
implementation of EPAs frequently took the form
of enrolling trainees in new or existing competency-
based curricula to support the EPAs (n = 4; 33%)
or trainees observing faculty members or more
senior clinical staff on the ward during the early
stages of entrustment (n = 2; 17%), along with a
number of other methods.

The vast majority (n = 11; 92%) of papers in this
category described assessment of trainees using
EPAs, which took the form of discussing either the
methods of assessment or the specific assessment
tools used. The most common method of
assessment was through observation of the trainees
performing the EPA in practice (n = 7; 58%). A
variety of tools were used to assess the trainees’
performance on an EPA, including the global
entrustment scale devised by ten Cate and
Scheele10 (n = 3; 25%) and number of errors per

Figure 2 Web of Science results for ‘Entrustable Professional Activit* OR entrustability’ and the average Quality Assessment
Tool for Studies with Diverse Designs (QATSDD) scores of included development and implementation papers by year of
publication. First included development paper was published in 2011, and first included implementation and assessment
paper was published in 2013

5ª 2019 John Wiley & Sons Ltd and The Association for the Study of Medical Education. MEDICAL EDUCATION 2019

EPAs in graduate medical education



chart, when the EPA involved writing a chart
(n = 1; 8%).

Methodological quality

Quality Assessment Tool for Studies with Diverse
Designs scores for implementation and assessment
papers varied substantially. Mean score on the
QATSDD was 19.5 out of a potential 48

Table 1 Key characteristics of included studies

Characteristics

No and% of

development

studies

No and% of

implementation

and assessment

studies

Study location

USA 23 (59) 5 (42)

Canada 6 (15) 3 (25)

Australia and New

Zealand

5 (13) 1 (8)

The Netherlands 2 (5) 1 (8)

Germany 2 (5) 0 (0)

India 1 (3) 1 (8)

Singapore 0 (0) 1 (8)

Specialty*

Internal medicine

(Total)

14 (36) 3 (25)

Unspecified 8 (21) 2 (17)

Rheumatology 2 (5) 0 (0)

Gastroenterology 2 (5) 0 (0)

Pulmonary and critical

care

1 (3) 0 (0)

Geriatrics 1 (3) 0 (0)

Nephrology 0 (0) 1 (8)

Paediatrics (Total) 8 (21) 1 (8)

Unspecified 5 (13) 1 (8)

Neonatology 1 (3) 0 (0)

Paediatric emergency

medicine

1 (3) 0 (0)

Developmental-

behavioural

1 (3) 0 (0)

Psychiatry 4 (10) 1 (8)

Emergency medicine 3 (8) 0 (0)

Family medicine and

primary care

3 (8) 2 (17)

Radiology 2 (5) 0 (0)

Anaesthesiology 2 (5) 0 (0)

General surgery 2 (5) 1 (8)

Hospice and palliative

medicine

2 (5) 0 (0)

Pathology (Total) 2 (5) 1 (8)

Unspecified 1 (3) 0 (0)

Histopathology and/or

cytopathology

1 (8) 1 (8)

Obstetrics and

gynaecology

1 (3) 1 (8)

Table 1 (Continued)

Characteristics

No and% of

development

studies

No and% of

implementation

and assessment

studies

Physical medicine and

rehabilitation

1 (3) 0 (0)

Haematology and

oncology

1 (3) 0 (0)

Public health and

preventative

medicine

1 (3) 0 (0)

Orthopaedics 0 (0) 1 (8)

Multiple specialties

(unspecified)

1 (3) 1 (8)

Grade of physician

Residents 17 (44) 7 (59)

Fellows 7 (18) 3 (25)

Interns 3 (8) 1 (8)

Not specified 13 (33) 0 (0)

Attendings 0 (0) 1 (8)

No of methods

used to develop

EPAs

NA

1 3 (8) -

2 16 (41) -

3 15 (38) -

4 or more 5 (13) -

Type of paper NA

Implementation

and assessment

- 6 (50)

Assessment only - 5 (42)

Implementation only - 1 (8)

*Percentages do not total to 100% as several papers
reported on EPAs relating to more than one specialty.
NA = not applicable; EPA, entrustable professional activities.
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(SD = 6.36; range = 6–32), and a graph visualising
QATSDD scores per year can be found in Fig. 2.
Studies scored well on items relating to the

discussion of strengths and limitations, stating their
aims clearly in the report, and describing the
setting in which the study was conducted. Studies

Table 2 Codes, frequencies and examples from included studies

Development process Description of process

Papers using

method (n; %

of development

papers)

Example from

included studies

Literature review A review of related research literature was

conducted prior to developing draft EPAs.

Authors do not explicitly state that the

EPAs developed were developed from this

review

12 (31) Literature review performed to

identify papers related to

physician handovers25

Initial EPAs drafted Discrete list of EPAs drafted 37 (95)

From literature review Authors explicitly state that EPAs were

drafted based on review extant literature

10 (26) List of paediatric EPAs identified

using literature review28

By working group EPAs were drafted iteratively by a working

group

27 (69) Set of EPAs identified by

curriculum committee26

From interviews and focus groups EPAs were drafted using qualitative

methodologies

6 (15) Findings from interview and focus

group study used to produce

EPAs33

EPAs revised and refined List of EPAs edited and streamlined 31 (79)

Delphi method A Delphi process with stakeholders was

used to revise and refine initial EPAs

10 (26) Multi-round Delphi panel

validates and refines EPAs52

Survey An online or offline questionnaire was sent

to stakeholders and used to refine EPAs

8 (21) Paediatric residents completed an

online survey37

Stakeholder deliberation An iterative, unstructured discussion by

stakeholders and working groups were

used to refine EPAs

20 (51) Authors presented the draft list

to a steering committee of

internal medicine stakeholders29

EPAs mapped to

milestones and competencies

The concordance between EPAs and other

related CBME frameworks was examined

after the development of EPAs

11 (28) A total of 15 relevant milestones

mapped to EPA30

Curriculum objectives developed The desired outcomes of the CBME and

EPA curriculum were established as EPAs

were developed

2 (5) Ensured the EPAs developed

covered the skills residents

needed by end of training55

EPAs grouped by specialty The EPAs were reviewed and grouped by

specific specialties, when developed for

more than one specialty

1 (3) The EPAs were pooled according

to specialty, as multiple specialty

EPAs were developed36

Steps recommended by ten

Cate for EPA development11

consulted

The steps recommended by ten Cate11 for

EPA development were consulted to

ensure EPA(s) fit criteria

4 (10) Process of EPA development was

based on steps outlined by ten

Cate and Young49

EPAs tested for completeness

in clinical setting

The draft EPAs were applied within clinical

setting to identify any gaps or flaws

1 (3) The EPAs were tested for

completeness in an out-patient

centre for 18 months57

EPAs merged with previously

developed sets of EPAs

The EPAs that were developed are then

merged with existing EPAs

1 (3) Two lists of EPAs reconciled into

a single set48
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Table 2 (Continued)

Development process Description of process

Papers using

method (n; %

of development

papers)

Example from

included studies

EPAs benchmarked with

other sets of EPAs

The scope of each EPA was compared with

other sets of EPAs

1 (3) Benchmarked with other

specialties’ EPAs to define aims

and processes for EPA

development42

Implementation and assessment

codes Description of codes

No of papers

(% of

implementation

papers)

Example from

included studies

Implementation

Teaching sessions The EPAs were explained and taught to

trainees in the context of teaching

sessions

2 (17) Teaching sessions delivered on

how to write discharge

summaries and the EPA

framework66

Observation of

faculty members

on the ward

The EPAs were introduced by having

trainees observe faculty members

performing the EPA

2 (17) Trainees observe faculty members

conducting EPA ‘chairing

multidisciplinary rounds’ on

three occasions64

Enrolment in

competency-based

curriculum

The trainees were enrolled in a wholly

competency-based programme of

learning, which included EPAs

4 (33) To assess trainee competencies,

summative EPAs were

introduced into the curriculum,

which was already focused on

developing competency67

Peer feedback Trainees’ performance on EPAs was

discussed in groups and feedback from

peers was given on performance

1 (8) Interactive session for interns to

review peers’ discharge

summaries and give feedback66

EPA performance recorded by

trainee in portfolio

A trainee records and reflects on their

performance on an EPA in a portfolio

2 (17) Authors incorporated the 36 EPAs

for family medicine into existing

generic field notes70

Assessment (methods)

EPA observed and

assessed in practice

by senior faculty member

Trainees’ performance of EPAs was

assessed in clinical practice by staff

observing them

6 (50) Trainee encounters with patients

reviewed and evaluated by

senior staff when the patient

was in the clinic73

Non-clinical performance Trainees were assessed on their

performance of an EPA in a simulated

setting

4 (33) EPAs assessed using OSCEs/

Sawbone model65

Portfolio review Trainees’ records of their performance on

specific EPAs were assessed by faculty

members

2 (17) Programme director reviews

portfolio on request of trainee

for entrustment72
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scored poorly on items relating to sample size
consideration, information on participant
recruitment, and involving users or stakeholders in
the study design. For more detail on the scores of
individual studies on aspects of the QATSDD, see
Appendix S4.

DISCUSSION

The use of EPAs in medical education has become
increasingly widespread. This systematic review
aimed to clarify the current state of knowledge

relating to the development and implementation of
EPAs in GME. We synthesised the evidence from 49
papers (published 2011–2018). Key findings include
the range of methods used to develop EPAs, and
importantly the variability in the quality, rigour and
scope of studies describing the development of
EPAs. The knowledge gained regarding
development of EPAs from this review has
implications for educators and researchers who wish
to develop new EPAs that are valid for assessing
trainees. Regarding the implementation and
assessment of EPAs in clinical practice, this review
highlighted a lack of studies to date. However, from

Table 2 (Continued)

Implementation and assessment

codes Description of codes

No of papers

(% of

implementation

papers)

Example from

included studies

Chart-based audit Teaching faculty member conducted an

audit of trainees’ charts to assess

their performance on an EPA

2 (17) Descriptive, retrospective,

chart-based audit conducted to

assess performance of fine-

needle aspiration biopsy EPA68

Comparison with

control group

Trainees were assessed on performance

and compared on their results with a

control group not using EPAs

1 (8) The mean global rating score on

each EPA was compared

between the two groups65

Written examination Trainees’ learning of EPAs was assessed via

a written and multiple-choice examination

1 (8) Content knowledge was assessed

using a multiple-choice

examination71

Assessment (tools and measures)

Assessment form Non-standardised assessment form was

used by study to measure trainee

performance on EPAs

2 (17) Levels of entrustment on new

scale were assigned to fellows

by teaching faculty member69

Standardised rubric A standardised rubric was used in the

study to measure performance of trainees

on EPAs

1 (8) Attending physician assesses

entrustability based on a

standardised rubric66

Global entrustment scale The ten Cate global entrustment scale was

used to assess trainee entrustment level

on an EPA

3 (25) Assessed at baseline, 3 and

6 months64

Number of errors The number of trainee errors in a chart

was used to establish their level of

entrustment on an EPA

1 (8) No of deficiencies assessed every

6 months73

Time to competency The time it took trainees to reach a

suitable level of performance was

assessed

1 (8) Time taken to achieve adequacy

rate of 85% assessed68

Percentages do not sum to 100, as more than one code could be assigned to an individual study.
CBME, competency-based medical education; EPA, entrustable professional activities.
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the small number of implementation studies
identified, it is clear that implementation offers the
opportunity to determine whether EPAs are a valid
form of assessment.

The review found substantial variation in the EPA
development process. It is clear from the included
studies that a standardised approach to the
development of EPAs has not emerged. Methods used
to develop EPAs included Delphi groups, literature
reviews and focus groups.25–45,47–52,54–58,60–63 Although
no apparent ‘best’ method could be determined, this
systematic review is nonetheless an important overview
of the various processes that can contribute to EPA
development in the future. The use of standardised
guidelines may also be a means of improving the
development process. The suggested template for
developing EPAs follows three steps: initial
development, expansion and validation.11 However,
only four studies included in our review reported
adhering to this guideline. Future research should
explore how this template may impact on the overall
quality and validity of the EPAs developed. Another
development guideline9 suggests a maximum of 20–30
EPAs for GME curricula. Many included papers far
exceeded this number, as detailed in the results
section (range = 1–76). Often, the papers that
exceeded this recommended maximum developed
EPAs that were specific, with a narrow scope. This
approach to EPA development risks reintroducing the
issues with CBME. (e.g. too much paperwork for
educators).74 Broad EPAs that in turn link to multiple
competencies and reduce the complexity of the
curriculum enable a holistic view of the learner and
therefore lend themselves better to
implementation.7,75 The information collated in this
review on development methods may inform the
content of guidelines for developing EPAs in a
standardised manner. A systematic development
process will be key to successful implementation of
these frameworks.76 Establishing a set of standards for
the development of EPAs, and ensuring that the
development is informed by these standards, will
potentially increase the likelihood of EPAs being a
valid and effective assessment of trainees in clinical
practice.

The variability in the quality scores of the
development studies is interesting. Although it can
be difficult to balance methodological quality and
practical success,77 it is important that researchers
developing EPAs give consideration to the quality of
their approach. Because the current review includes
studies that were published over the space of
7 years, this may account for some of the variability

in quality. Although a comparison of papers
published across these 7 years may be somewhat
inappropriate, with more recent work learning from
and potentially improving on earlier publications
(e.g. ten Cate building his definition of EPAs a few
years after proposing them11), this review learned
lessons from examining the overall body of
literature on EPAs in GME, new and old. Also,
although publication date may have played a role,
other reviews in medical education have identified
similar variability in quality.23,78 This variability may
indicate a need to broadly examine methods in
medical education research or to develop
methodological quality assessment tools better
suited to the field of research. Variable
developmental quality may impact on the quality of
resulting EPAs and in turn their implementation.
However, this issue has been infrequently examined;
most of the included studies did not assess the
quality of their EPAs. Researchers have recognised
the importance of producing high-quality EPAs,
with two tools for measuring EPA quality
available.79,80 Linking scores on these tools to the
methods used could provide more insight into the
preferred methods for development, and in turn,
the case for implementing EPAs will be
strengthened if greater consideration is given to
quality.

The current review has demonstrated that the
implementation and assessment of EPAs have been
reported infrequently. Further, the implementation
studies that were found varied considerably in
methods used. These studies used multiple tools
(e.g. global rating scale64 and peer feedback66) to
implement and assess EPAs, perhaps highlighting
the lack of knowledge on best practice for
implementation. However, the implementation
papers to date do give some insight into the
potential of various assessment methods, which
could be explored further. The role of simulation
in the assessment of EPAs warrants further
exploration, given its successful use in a number of
the included studies.46,65 Similarly, the use of a
portfolio to track trainee progress on EPAs prior to
a summative entrustment decision being made
shows some promise. The portfolio could
potentially be accessed by supervisors at critical
moments to provide an empirical basis for
entrusting a learner with a task in practice.66 Recent
discussion in the literature on entrustability scales,
such as that by Rekman et al,81 could be integrated
with future implementation studies to help ground
decisions for supervisors of residents and ensure the
validity of assessments. Pilot studies in GME to date
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have been on a small scale with existing data on
implementing EPAs limited to the included studies.
At this point in the work on EPAs, implementation
is the most crucial aspect. Further data on validity,
feasibility and utility of EPAs in GME are necessary,
which could be collected by comparing and
correlating performance on EPAs with other
variables such as patient outcomes. It is essential
that going forward, studies do not just develop
EPAs, but also report on these aspects. Failure to do
so will inhibit the progression of the field, and our
understanding of whether or not EPAs improve on
existing CBME principles in GME, will not be clear.

Limitations

This review has several limitations. First, the search
process required studies to explicitly state a focus
on EPAs. This excluded by default the United
Kingdom (UK) construct of ‘foundation
professional capabilities’.82 This decision to exclude
‘foundation professional capabilities’ was considered
defensible, as although it may be conceptually
similar, the capabilities fall outside of ten Cate’s
definition of an EPA.8 There is also recognised
difficulty in the language used in CBME,83 and
stringent inclusion criteria for this review were
intended to reduce this difficulty. Second, because
of resource limitations, only papers published in
English were included. However, there is some
evidence to show that restricting to one language
does not inherently bias a review.84 Third, the grey
literature search was limited to the first 1000 results
on Google and Google Scholar, out of a total of
59 000 and 3510 results, respectively (based on
searches on 4 September 2018). However, previous
research has recommended that the first 200–300
results on Google Scholar are used for grey
literature searches for systematic reviews,85 which
this paper exceeded. Previous research has also
critiqued the lack of best practice guidelines for
identifying grey literature relevant to systematic
reviews.86 Next, the review focused only on GME.
This decision was made because, at this level, a lack
of competence in the clinical environment can
seriously impact on patient safety.7 Junior doctor
rotations can also vary substantially87 and are often
less structured in their curriculum than
undergraduate teaching. Future research could
explore whether including the full continuum from
UME to GME would improve our understanding of
EPAs in general. Finally, the highly dynamic nature
of research and development work on EPAs may be
considered a limitation of a systematic review
conducted at this point in time. With new

publications emerging rapidly and increasing year
upon year (see Fig. 2), a systematic review
conducted in a year or thereafter could produce
different conclusions. However, systematic reviews
contribute importantly to the advancement of a
field,19 and this review offers an important overview
of much of the work to date along with indicating
where future research and work must progress.

Recommendations and future research

Our synthesis suggests several recommendations for
future research relating to EPAs. First, the resources
required for implementing EPAs must be
considered in terms of the benefits. Although
economic assessment is widely applied in health
care, it is uncommon in medical education.88

However, the cost of an educational intervention is
an important consideration. Accurate estimations of
the costs of introducing EPAs could determine their
value. The issue of increased paperwork upon
introduction of EPAs has been raised in existing
implementation studies73 and must be examined
further to ensure the benefits of EPAs would
outweigh the difficulties. An assessment of the
impact of EPA introduction on the workload of
both trainees and assessors14 is essential to clarify
the practicalities of introducing EPAs.

Secondly, there is potential for the use of EPA quality
assessment tools to determine the best method of
development for EPAs in GME, and for establishing
the validity of EPAs. Although this review found that
studies that scored highly on the QATSDD often used
more than one method of development for their
EPAs, it could not answer the question as to what
methods are the most effective for developing high-
quality EPAs. To answer this question, it is necessary
to assess the quality of EPAs that are developed, and
this would be an interesting and important area for
future research, providing insight into what methods
should be prioritised, and included in a potential
standardised template for developing EPAs. Future
researchers could use the EQual80 or the QUEPA79

tools to determine the quality of EPAs, in tandem
with the QATSDD21 measure of methodological
quality to explore the relationship between these
variables. In turn, the validity of EPAs could be
assessed by looking at the data from quality
assessment tools such as those previously mentioned
and linking the score on the tool with the number
and type of methods used to develop the EPAs.

Finally, the studies included in this review come
from multiple specialties and countries. However,
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some specialties had more than one set of EPAs
developed across different countries.26,60 This
raises a question for future research into EPAs
internationally. Should specialties develop one
overarching set of international EPAs? Several
alternate viewpoints on this have been presented
within the research literature.89,90 For example,
each country may have unique requirements for a
particular issue. This would justify developing
independent EPAs. However, others have noted
that physician migration is common,90 which
could cause challenges. One potential solution is
to have flexible international core EPAs for each
specialty, which can be added to, as appropriate,
in local contexts.

CONCLUSION

This review comprises the first attempt to synthesise
some of the research pertaining to EPAs within
GME. Research has focused on the development of
EPAs, with considerably less attention devoted to
the implementation of EPAs. There is a clear need
for: (i) establishment of some consistency in the
EPA development process, consideration of how this
process is related to EPA quality, and whether
development methods should differ depending on
the healthcare context; (ii) increased consideration
of the methodological quality of research reporting
the development of EPAs; (iii) a focus on
measuring the quality of EPAs using tools such as
QUEPA or EQual, and (iv) more research
investigating the implementation of EPAs in clinical
settings, the validity of EPAs in practice and the
tools used to assess trainees. This review, through
synthesising the research to date on EPAs within
GME and identifying the gaps in the field, will
enable the advancement of EPA research and
ensure that this field of research progresses
fruitfully. It also provides a rationale for future work
to focus on ascertaining the feasibility, validity and
utility of EPA frameworks in GME by synthesising
efforts to implement EPAs to date.
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