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ABSTRACT

OBjECTivES: Fellowship program directors (FPD) and Clinical Competency Committees (CCCs) both assess fellow performance. We 
examined the association of entrustment levels determined by the FPD with those of the CCC for 6 common pediatric subspecialty entrust-
able professional activities (EPAs), hypothesizing there would be strong correlation and minimal bias between these raters.

METhODS: The FPDs and CCCs separately assigned a level of supervision to each of their fellows for 6 common pediatric subspecialty 
EPAs. For each EPA, we determined the correlation between FPD and CCC assessments and calculated bias as CCC minus FPD values for 
when the FPD was or was not a member of the CCC. In addition, we examined the effect of program size, FPD understanding of EPAs, and 
subspecialty on the correlations. Data were obtained in fall 2014 and spring 2015.

RESulTS: A total of 1040 fellows were assessed in the fall and 1048 in the spring. In both periods and for each EPA, there was a strong 
correlation between FPD and CCC supervision levels (P < .001). The correlation was somewhat lower when the FPD was not a CCC member 
(P < .001). Overall bias in both periods was small.

COnCluSiOnS: The correlation between FPD and CCC assignment of EPA supervision levels is strong. Although slightly weaker when the 
FPD is not a CCC member, bias is small, so this is likely unimportant in determining fellow entrustment level. The similar performance ratings 
of FPDs and CCCs support the validity argument for EPAs as competency-based assessment tools.
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Introduction
Pediatric fellowship program directors (FPDs) are responsible 
for directing the clinical and scholarly training of subspecialty 
fellows and ultimately verifying that fellows are competent to 
practice without supervision. This requires they use assessment 
tools that appropriately measure trainee clinical performance, 
professionalism, and scholarly activity.1

The creation of the pediatric milestones promoted more 
consistent competency-based assessments.2 The milestones 
are narrative descriptions of behaviors across the develop-
mental continuum that focus on specific competencies begin-
ning with a novice learner and progressing through a 
continuum to advanced beginner, competent, proficient, and, 
finally, expert learner.3,4 Entrustable professional activities 
(EPAs) complement the milestones in assessing trainees.5-7 
Entrustable professional activities provide a context for the 
competencies and milestones by representing tasks that a 
practicing physician would be expected to perform without 
supervision. As opposed to the milestones that are based on 
competencies or abilities and reflect descriptions of behaviors, 
EPAs are focused on integrating competencies to perform 
tasks. In addition, the ability of a trainee to perform an EPA 
is based on the amount of supervision needed, ranging from 
direct to indirect to none.8

In pediatrics, EPAs have been developed for trainees in gen-
eral as well as subspecialty pediatrics.9-11 There are 7 EPAs that 
are common to all pediatric subspecialists of which 5 are also 
applicable to all general pediatricians and 2 that are specific to 
pediatric subspecialists. These EPAs (as well as their abbrevia-
tions) are listed in Table 1. A level of supervision scale for each 
EPA (Table 1) has also been created.12

The Accreditation Council for Graduate Medical Education 
(ACGME) requires that all ACGME-accredited training pro-
grams in the United States have Clinical Competency 
Committees (CCC) to evaluate trainee performance, assign 
milestones, and ensure that they are reported to the ACGME 
twice annually.13,14 Clinical Competency Committees must 
include a minimum of 3 faculty members and FPDs may or 
may not be a member. In residency programs, CCCs assimilate 
assessments from multiple sources to evaluate the performance 
of their trainees. However, compared with residency programs, 
most of the fellowships have fewer trainees and rotations, pro-
viding the faculty with more longitudinal experiences with 
each trainee. As a result, the members of the CCC may need 
less supplemental information to assign milestones and the 
required level of supervision leading to entrustment for their 
trainees. In addition, it is unknown whether FPDs and CCCs 
agree about the required level of supervision for their fellows 
and whether FPD membership on the CCC introduces mean-
ingful bias.

We examined the association of trainee level of supervision 
determined by the FPD with that of the CCC for 6 of the 7 
EPAs common to all pediatric subspecialties. We hypothesized 

that there would be a strong correlation and minimal bias 
between their judgments of the level of supervision required for 
their fellows.

Methods
The study was conducted by the Subspecialty Pediatrics 
Investigator Network (SPIN), a medical education research 
network.15 Briefly, SPIN is a collaboration between the Council 
of Pediatric Subspecialties, the American Board of Pediatrics 
(ABP), the Association of Pediatric Program Directors 
Fellowship Executive Committee, and the Association of 
Pediatric Program Directors Longitudinal Educational 
Assessment Research Network (APPD LEARN).16 It also 
includes up to 2 representatives from each of the 14 pediatric 
subspecialties that have ABP certification. The subspecialty 
representatives are responsible for recruiting programs within 
their subspecialty and, in this study, the goal was to recruit at 
least 20% of programs in each subspecialty. Institutional review 
board approval was obtained from each participating institu-
tion, as well as from the University of Utah, the lead site.

One week prior to the CCC meeting, each FPD was asked 
to assign a level of supervision for fellows in their program for 
6 of the 7 common pediatric subspecialty EPAs (Table 1). The 
Scholarship EPA was not included because it had not been 
fully developed at the time the study was conducted.17 Then, at 
the fellowship’s CCC meeting, members assigned a level of 
supervision for each fellow for each of the EPAs. The FPD and 
the CCC were not provided any specific instruction about the 
process to use to determine fellow ratings. In addition, the pre-
viously completed FPD assessments were not available to the 
other CCC members. Validity evidence for the level of supervi-
sion scales has been previously published.12 These 5-point 
scales are based on direct, indirect, and no supervision of the 
fellow with case complexity being a variable in determining the 
need for supervision in some of the scales (Table 1).

Anonymity of trainees was ensured by creating a unique 
participant identifier number using an algorithm previously 
developed by APPD LEARN.16 Once this ID was created, 
specific links to the data collection instruments were provided. 
There was no option to select a value between 2 levels of super-
vision and no centralized faculty development was provided to 
either the FPD or members of the CCC. Details about the data 
collection tools have been previously described.12 Data were 
obtained in fall 2014 and spring 2015.

Additional data collected included the subspecialty, the 
dates when the FPD and CCC assigned their ratings, whether 
the FPD was a member of the CCC, number of years as an 
FPD, the number of fellows in the program, and the trainee’s 
year in fellowship. In addition, FPDs were also asked to self-
rate their understanding of EPAs using a 4-point scale (unfa-
miliar, basic, in-depth, expert).

For each EPA, correlations between FPD and CCC 
assessments were analyzed with Spearman rho and bias was 
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calculated as the difference between CCC and FPD ratings. 
Small programs were defined as those having 9 fellows or 
less. The contribution of program size, FPD membership on 

the CCC, and FPD understanding of EPAs on correlation 
and bias was examined using a series of linear mixed models 
controlling for clustering within programs. To investigate 

Table 1. The 7 common pediatric subspecialty EPAs, their abbreviations, and their level of supervision scales.

COMMOn PEDIATRIC SUBSPECIALTy EPA ABBREvIATIOn

Apply public health principles and quality improvement methods to 
improve population health

QI

Level 1: Trusted to observe only
Level 2: Trusted to contribute with direct supervision and coaching as a member of a collaborative effort to improve care at the institutional 
level
Level 3: Trusted to contribute without direct coaching as a member of a collaborative effort to improve care at the institutional level
Level 4: Trusted to lead collaborative efforts to improve care for populations and systems at the institutional level
Level 5: Trusted to lead collaborative efforts to improve care at the level of populations and systems at the regional and/or national level

Provide consultation to other healthcare providers caring for 
children and adolescents and refer patients requiring further 
consultation to other subspecialty providers if necessary

Consultation

Level 1: Trusted to observe only
Level 2: Trusted to execute with direct supervision and coaching
Level 3: Trusted to execute with indirect supervision and discussion of information conveyed for most simple and some complex cases
Level 4: Trusted to execute with indirect supervision and may require discussion of information conveyed but only for selected complex cases
Level 5: Trusted to execute without supervision

Contribute to the fiscally sound, equitable, and collaborative 
management of a health care workplace

Management

Level 1: Trusted to observe only
Level 2: Trusted to perform with direct supervision and coaching with supervisor verifying work product for accuracy
Level 3: Trusted to perform with supervisor serving as a consultant for all tasks
Level 4: Trusted to perform with supervisor serving as a consultant but only for complex tasks
Level 5: Trusted to perform without supervision

Facilitate handovers to another healthcare provider either within or 
across settings

Handover

Level 1: Trusted to observe only
Level 2: Trusted to execute with direct supervision and coaching
Level 3: Trusted to execute with indirect supervision with verification of information after the handover for most simple and some complex 
cases
Level 4: Trusted to execute with indirect supervision with verification of information after the handover for selected complex cases
Level 5: Trusted to execute without supervision

Lead an interprofessional health care team Leadteam

Level 1: Trusted to participate only
Level 2: Trusted to lead with direct supervision and coaching
Level 3: Trusted to lead with supervisor occasionally present to provide advice
Level 4: Trusted to lead without supervisor present but requires coaching to improve member and team performance
Level 5: Trusted to lead without supervision to improve member and team performance

Lead within the subspecialty profession Leadprof

Level 1: Trusted to observe only
Level 2: Trusted to contribute to advocacy and public education activities for the subspecialty profession with direct supervision and coaching 
at the institutional level
Level 3: Trusted to contribute to advocacy and public education activities for the subspecialty profession with indirect supervision at the 
institutional level
Level 4: Trusted to mentor others and lead advocacy and public education activities for the subspecialty profession at the institutional level
Level 5: Trusted to lead advocacy and public education activities for the subspecialty profession at the regional and/or national level

Engage in scholarly activities through discovery, application, and 
dissemination of new knowledge (broadly defined)a

Scholarship

Level 1: Trusted to assist in scholarly activities with direct supervision
Level 2: Trusted to develop and conduct scholarly activities with direct oversight and frequent coaching
Level 3: Trusted to develop and conduct scholarly activities with occasional coaching
Level 4: Trusted to lead scholarly activities and provide coaching to others at the local institution
Level 5: Trusted to lead and coach others in scholarly activities through national and/or international networks

Abbreviation: EPA, entrustable professional activity.
anot evaluated in this study.



4 Journal of Medical Education and Curricular Development 

whether bias differed by program size category or data col-
lection round, we fitted a linear mixed model for each score 
for each EPA with random intercepts for learner and pro-
gram and fixed effects of rater (FPD versus CCC), program 
size, data collection round, and all 2- and 3-way interactions 
among the fixed effects. The main effect of rater represents 
bias overall; interactions with rater represent differences in 
bias by program size, data collection round, or jointly. We 
developed Bland-Altman plots for a visual representation of 
bias (CCC minus FPD ratings).

To investigate whether the association between FPD and 
CCC ratings varied by CCC composition (including FPD or 
not), years of FPD experience, or FPD self-rated understand-
ing of EPAs, we fitted linear mixed models to the FPD scores 
for each EPA with random intercepts for programs, and fixed 
effects of the CCC score for the same learner on the same 
EPA, a single predictor of interest (eg, CCC composition), the 
interaction between CCC score and the predictor of interest, 
and data collection round. Data are reported as mean (95% 
confidence interval [CI]) except as noted.

Results
Study participation

A total of 1040 fellows were assessed in the fall and 1048 in 
the spring. Data were submitted from 78 and 82 different 
institutions and 209 and 212 programs in the fall and spring, 
respectively. In both periods, 79% (11/14) of subspecialties 
met the prescribed goal of having 20% of their subspecialty 
programs contribute data. Fellowship program directors were 
a member of the CCC for 57.5% (598/1040) of ratings in the 
first data collection period and 55.7% (584/1048) in the sec-
ond. Overall, FPDs completed their assessments a median of 
7 [interquartile range: 1-10] days before the CCC meeting. 
The time was somewhat shorter in the fall (6 [1-9]) compared 
with the spring (7 [1-11]; P < .001).

Correlation between FPD and CCC

The average correlation between FPD and CCC ratings was 
0.76 (95% CI: 0.72-0.79) in the fall and 0.79 (0.76-0.82) in 
the spring. Correlations ranged from a low of 0.70 (0.66-
0.74) for the QI EPA when the FPD was on the CCC in the 
fall to a high of 0.82 (0.79-0.84) for the Consultation EPA 
when the FPD was on the CCC in the spring (Table 2). In 
both rounds and for all 6 EPAs, there was a significant asso-
ciation between the FPD and CCC assessments (P < .001). 
However, in both periods and for all EPAs, the associations 
were better when the FPD was a member of the CCC as 
compared with when the FPD was not (P < .02 for each 
EPA). Nonetheless, the effect of the FPD being a member of 
the CCC on fellow rating was small. For the 6 EPAs, assess-
ments ranged from 0.07 to 0.15 points higher on average 
when the CCC included the FPD.

Bias

Overall bias (CCC assessments minus those of the FPD) 
across all EPAs in the fall and spring was −0.08 (−0.11 to 
−0.05) and −0.04 (−0.07 to 0.02), respectively. Fellowship pro-
gram directors had higher ratings versus CCCs on average in 
the fall but similar ratings in the spring. Table 2 shows bias for 
each EPA by round and by whether FPD was or was not a 
member of the CCC. Biases for 2 EPAs (Management and 
Leadprof ) were significantly different in the spring than in the 
fall, reflecting higher fall ratings made by the FPDs compared 
with CCCs (P < .05). In 3 of the 6 EPAs (Handover, Leadteam, 
and Leadprof ), bias was significantly different depending on 
CCC membership, reflecting lower ratings made by FPDs ver-
sus CCCs when the FPD was not on the CCC (P < .05). In 
the Handover, Leadteam, and Leadprof EPAs, biases were 
0.11, 0.11, and 0.16 greater, respectively, when the FPD was a 
participant on the CCC. As shown in the Bland-Altman plots 
(Figure 1), bias was similar across low and high ratings and 
symmetric around the mean.

Small versus large fellowship programs

In the fall, data were submitted for 742 fellows in small pro-
grams (⩽9 fellows) and 298 trainees in large fellowships. The 
categorization of “small” programs as <9 fellows is based on 
ACGME’s required program administrative support, where 
the greatest support is required for programs of 10 fellows or 
more (ACGME Program Requirements for Graduate Medical 
Education). The number of ratings were similar in the spring 
(741 and 302, respectively). In both periods, there was a higher 
association between fellow level of supervision assessments 
made by the FPD with those made by the CCC in smaller fel-
lowships compared with larger ones (P < .001). The effect of 
program size on correlation was observed irrespective of 
whether the FPD was or was not a member of the CCC. 
Program size was a small but significant factor in the bias in 
only 2 of the EPAs (P < .05). For the Consultation and 
Handover EPAs, bias in larger programs was slightly greater 
than that in smaller ones.

FPD understanding of EPAs and role in position

Fellowship program director understanding of EPAs had little 
effect on the association between FPD and CCC ratings, except 
for 1 EPA. In the Consultation EPA, FPD ratings were lower 
than those of the CCC but only in FPDs who reported an in-
depth understanding of EPAs (P < .05). Fellowship program 
director understanding of EPAs did not vary by subspecialty 
(P > .05). Similarly, years as FPD had little effect on the FPD/
CCC associations. The only difference observed was in the 
Handover EPA in which FPDs who had been in their position 
for 4 to 7 years rated their fellows slightly higher than the CCC 
compared with those in the position fewer than 2 years (P < .05).



Mink et al 5

Specialty-specif ic results

Figure 2 shows the correlations between the FPD and CCC 
ratings by subspecialty for the 6 EPAs. Most of the correlations 
were 0.70 or greater. There were significant differences in the 
FPD/CCC agreement by subspecialty for each EPA (P < .001); 
these were observed when the FPD was and was not a member 
of the CCC. Correlations ranged from a low of 0.56 for gastro-
enterology (n = 40) in the Leadprof EPA to a high of 0.91 for 
nephrology (n = 34) in the Management EPA, both with the 
FPD on the CCC.

Discussion
In this study, we examined how well FPDs and CCCs agree 
when assessing fellow performance for 6 of the pediatric sub-
specialty common EPAs using scales with a large amount of 
validity evidence. As hypothesized, there is strong correlation 
between CCC and FPD ratings of the level of supervision 
required for fellows. With only a few exceptions, a high asso-
ciation was observed in all 14 pediatric subspecialties.

The FPD has the ultimate responsibility of reporting fellow 
performance to the accreditation and certification regulatory 
bodies. However, the ACGME mandates that CCCs assess 
fellow performance using the Pediatric Milestones during their 
training and advise the FPD about advancing a trainee to the 
next level (ACGME Program Requirements for Graduate 
Medical Education)18. At the same time, the ABP requires the 
FPD to verify the ability of fellows to function without super-
vision at the completion of their training.19 The strong correla-
tion between the CCC and the FPD ratings of fellow level of 

supervision suggests that current reporting of trainee perfor-
mance to the ACGME and the ABP is congruent. In contrast 
to residency programs, most pediatric fellowship programs are 
relatively small. This smaller size and opportunity for longitu-
dinal observations over 3 years likely contribute to this high 
correlation. In fact, the higher associations between fellow level 
of supervision assessments made by the FPD with those made 
by the CCC in smaller fellowship programs support this rea-
soning. Interestingly, lack of familiarity with EPAs and shorter 
tenure as FPD did not significantly diminish the association. 
Perhaps this is because identifying the appropriate level of 
supervision for a fellow is inherent to what supervisors do in 
practice, thereby requiring less experience or formal training.

Fellowship program directors served as a member of the 
CCC in just more than half of programs (57.5% in the fall and 
55.7% in the spring). Considering the strong correlation 
between reporting of levels of supervision among FPDs and 
CCCs, it was particularly important to assure that inclusion of 
the FPD within the CCC did not lead to rating bias. When 
comparing CCCs that included the FPD versus those that did 
not, bias was statistically significant but only in 3 of 6 EPAs. 
The difference, which was less than 0.2 rating point, is inconse-
quential in light of the supervision scales, which require faculty 
to assign whole numbers between 1 and 5. The precision did not 
differ significantly when the assigned level of supervision was 
toward the lower or higher end of the supervision scale. 
Including FPDs in CCCs, therefore, does not appear to unduly 
influence entrustment decisions. This lack of meaningful bias 
also indicates that, in cases where the CCC does not include the 
FPD, the assignment of entrustment level is still reliable.

Table 2. Correlation and bias (mean [95% CI]) for when the FPD is or is not a member of the CCC.

EPA PERIOD CORRELATIOn (RHO) BIAS (CCC MInUS FPD vALUES)

 FPD On CCC FPD nOT On CCC FPD On CCC FPD nOT On CCC

QI Fall 0.70 (0.66 to 0.74) 0.63 (0.57 to 0.68) −0.11 (−0.16 to 0.05)* −0.08 (−0.15 to 0.01)*

Spring 0.79 (0.76 to 0.82) 0.64 (0.59 to 0.69) −0.07 (−0.11 to 0.02)* −0.07 (−0.14 to 0.01)*

Consultation Fall 0.77 (0.74 to 0.80) 0.70 (0.65 to 0.75) 0.01 (−0.04 to 0.06) −0.02 (−0.09 to 0.04)

Spring 0.82 (0.79 to 0.84) 0.76 (0.72 to 0.80) −0.05 (−0.09 to 0.01)* 0.02 (−0.04 to 0.08)

Management Fall 0.74 (0.70 to 0.77) 0.64 (0.58 to 0.69) −0.12 (−0.18 to 0.06)* −0.18 (−0.26 to 0.10)*

Spring 0.77 (0.74 to 0.80) 0.61 (0.55 to 0.66) −0.07 (−0.13 to 0.02)* −0.02 (−0.11 to 0.06)

Handover Fall 0.80 (0.77 to 0.83) 0.63 (0.58 to 0.69) −0.02 (−0.07 to 0.03) −0.13 (−0.20 to 0.06)*

Spring 0.81 (0.78 to 0.83) 0.70 (0.65 to 0.74) 0 (−0.05 to 0.05) −0.08 (−0.14 to 0.02)*

Leadteam Fall 0.79 (0.75 to 0.81) 0.62 (0.56 to 0.67) −0.03 (−0.08 to 0.03) −0.14 (−0.23 to 0.06)*

Spring 0.80 (0.77 to 0.83) 0.75 (0.70 to 0.78) −0.08 (−0.14 to 0.03)* −0.09 (−0.16 to 0.02)*

Leadprof Fall 0.74 (0.70 to 0.78) 0.61 (0.54 to 0.66) −0.01 (−0.07 to 0.04) −0.17 (−0.25 to 0.10)*

Spring 0.74 (0.71 to 0.78) 0.56 (0.50 to 0.62) −0.03 (−0.08 to 0.03) −0.03 (−0.10 to 0.04)

Abbreviations: CCC, Clinical Competency Committees; CI, confidence interval; EPA, entrustable professional activity; FPD, fellowship program directors.
*P < .05 versus null hypothesis of no difference in means between CCC and FPD. All correlations were significantly different than 0 (P < .05).
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In a previous study in which level of supervision scales were 
created for each EPA, we presented validity evidence using the 
framework advocated by Messick, Downing, and Cook and 
Beckman.12,20-22 This study provides additional validity evi-
dence for the internal structure of these scales. The correlation 
between FPDs and CCCs when the FPD was not a member of 
the CCC was high, indicating good inter-rater reliability. 
Although there were some differences in the correlation among 
the subspecialties, the differences were generally small.

The strengths of this investigation include its large sample 
size and good representation from all pediatric subspecialties. 
In addition, data were collected at 2 different time-periods. 
Nonetheless, there are some limitations. This study did not 
include the Scholarship EPA or the subspecialty-specific EPAs, 
possibly limiting some of the generalizability. A current inves-
tigation evaluating these EPAs is underway.23 Aside from the 

presence or absence of the FPD on the CCC, we did not have 
data on the specific composition of the CCC at participating 
programs. We also did not have information about the factors 
that were considered by the FPD and CCC in making their 
level of supervision ratings or the role of the FPD within the 
CCC which may have varied at the different institutions. This 
may warrant future study.

In pediatric fellowships, which are characterized by close, 
longitudinal interaction between faculty and fellows, there is a 
strong correlation between FPDs and CCCs in determining 
the fellow’s required level of supervision for 6 of the pediatric 
subspecialty common EPAs. Although FPDs and CCCs have 
different functions, they each reach similar judgments of fellow 
performance, providing support for the argument that EPAs 
have an important role in competency-based assessment, an 
essential element of competency-based training.

Figure 1. Bland-Altman plots showing bias (CCC minus FPD ratings) for the 6 EPAs in the fall 2014 and spring 2015. The mean value is indicated by the 

dashed line and 2 standard deviations of the mean difference by the solid line. (A) The ratings for when the FPD is not a member of the CCC and (B) when 

the FPD is a member of the CCC. The larger the dot size, the greater the number of observations. CCC indicates Clinical Competency Committees; FPD, 

fellowship program directors.
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