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Abstract

Introduction Postrotation evaluations are frequently
used by residency program directors for early detection
of residents with academic difficulties; however, the
accuracy of these evaluations in assessing resident
performance has been questioned.

Methods This retrospective case-control study examines
the ability of postrotation evaluation characteristics to
predict the need for remediation. We compared the
evaluations of 17 residents who were placed on academic
warning or probation, from 2000 to 2007, with those for
a group of peers matched on sex, postgraduate year
(PGY), and entering class.

Results The presence of an outlier evaluation, the
number of words written in the comments section, and
the percentage of evaluations with negative or
ambiguous comments were all associated with the need
for remediation (P = .01, P = .001, P = .002, P = <.001,

respectively). In contrast, United States Medical
Licensing Examination step 1 and step 2 scores, total
number of evaluations received, and percentage of
positive comments on the evaluations were not
associated with the need for remediation (P = .06,
P = .87, P = 55, respectively).

Discussion Despite ambiguous evaluation comments,
the length and percentage of ambiguous or negative
comments did indicate future need for remediation.

Conclusions Our study demonstrates that postrotation
evaluation characteristics can be used to identify
residents as risk. However, larger prospective studies,
encompassing multiple institutions, are needed to
validate various evaluation methods in measuring
resident performance and to accurately predict the need
for remediation.

Introduction

Seven percent of residents have difficulties achieving 1 or
more of the Accredited Council for Graduate Medical
Education (ACGME) competencies, according to a survey
of internal medicine program directors,' and early inter-
vention is thought to improve the success of remediation
efforts.? Although many modes of resident assessment are
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available, postrotation evaluations are the most commonly
used form because they are quick and inexpensive to
complete and review.’

Despite the widespread use of postrotation evaluations
for early detection of residents in difficulty, the accuracy of
those evaluations in assessing resident performance has
been questioned. Multiple studies, across several disciplines
and involving residents and medical students, have
documented the failure of postrotation evaluations for
early identification of at-risk trainees. The failures have
been attributed to grade inflation, attending physicians’
lack of willingness to document poor performance, and
lack of knowledge about how to document performance
concerns.*®* Notably, when deficits are documented in
evaluations, the comments section often does not correlate
with the numeric ratings given for the corresponding
ACGME competencies.’

We performed a retrospective case-control study to
examine whether postrotation evaluations can identify
at-risk residents and to assess whether specific elements
of the postrotation evaluation can predict the need for
remediation.
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Methods

Between July 1, 2000, and June 30, 2007, 17 of the 515
internal medicine residents (3%) at the University of
Colorado were placed on academic warning or probation
and were considered to be in poor academic standing.
These residents served as the cases for this study. Good
academic standing refers to residents who were neither
placed on academic warning nor probation throughout the
study period. For each case of a resident in poor standing, a
list of potential control residents in good standing, matched
for sex, postgraduate year (PGY) of training, and entering
class, was compiled. Seventeen controls were chosen from
this list using a random number generator.

We compared the postrotation evaluations, on the
residents in poor academic standing for all clinical rotations
before the date on the letter of academic warning or
probation, with postrotation evaluations for the matched
residents in good academic standing for the corresponding
period. Research block evaluations were excluded. All
evaluations were completed by attending physicians and
contained a 9-point numeric rating scale for an overall
score of competence and a score for each of the 6 ACGME
competencies. The evaluations used the following descrip-
tors: 1 to 3 unsatisfactory, 4 to 6 satisfactory, and 7 to 9
superior, and the evaluations contained a free-text section
for comments.

Additional data collected on all subjects included
United States Medical Licensing Examination (USMLE) 1
and 2 scores, total number of evaluations completed on
each resident, scores on individual ACGME competencies
and on overall performance for each evaluation, and the
number of evaluations without comments. The data were
collected from each individual’s residency program files,
which included USMLE scores reported directly from the
testing agency. An outlying evaluation was defined as
having a single value that was more than 2 points lower
than any numeric score on that resident’s other evaluations.
For the comments section, the principal investigator
recorded the total number of words per evaluation and de-
identified the text. Each de-identified written comment
section was scrutinized by 2 general internal medicine
faculty members, blinded to the academic standing of the
subject. The number of positive, negative, or ambiguous
comments was recorded. A comment was identified as
negative if it alerted the reader to an underlying deficiency
and positive if it described a resident at or above the level of
his or her peers. Comments that could not be clearly
identified as positive or negative were classified as
ambiguous. Discrepancies between the 2 evaluators’
assessments were adjudicated by a third blinded faculty
attending, who independently reviewed the de-identified

48 Journal of Graduate Medical Education, March 2012

What was known

Rotation evaluations are used to provide feedback and assess ongoing
development, but have not been tested for efficacy in early detection of
residents with academic difficulties.

What is new

Attributes of rotation evaluations (presence of “outlier” evaluations, the
amount of comments, and the percentage of negative or ambiguous
comments) were associated with subsequent identification of a need for
remediation.

Limitations

Single institution, single-specialty (internal medicine) sample,
retrospective study, with the potential for a history effect due to the
implementation of the competencies during the 7-year study period.

Bottom line

“Outlier” evaluations, the amount of text, and negative and ambiguous
comments in rotation evaluations identified residents in need for added
education or remediation.

comments section and served as a tie-breaker. The negative
comments were assigned to the most relevant ACGME
competency.

The total number of evaluations for residents in poor
and good standing was compared to assess the adequacy of
the control group. Descriptive statistics were performed on
resident demographics and postrotation evaluation mea-
sures. Median scores and interquartile ranges were
determined, and significance was calculated for continuous
measures using Wilcoxon rank sum test, using the ¢
approximation for small samples. Significance was calcu-
lated for dichotomous measures using the %> or Fisher exact
test when necessary. Receiver operating curves were
created for numeric Likert scores for overall scores and
each of the ACGME competencies. All analyses were
performed using the SAS v. 9.2 (Chicago, IL).

This study was approved by the Colorado Multiple
Institutional Review Board.

Results

From 2000 to 2007, 9 residents (53%) were placed on
academic warning and 8 (47%) on probation. Of these
residents in poor academic standing, 9 were PGY-1 (53%),
3 were PGY-2 (18%), and 5 (29%) were PGY-3; 9 (53%)
were women and 8 (47%) were men (P = .95). Sixteen of
the 17 residents (94%) were noted to have deficiencies in
more than 1 ACGME competency on their postrotation
evaluations. Of the 16 with multiple deficits, 15 residents
(94%) were noted to have medical knowledge deficits, 15
(94%) had patient care deficits, 13 (81%) had interper-
sonal skills deficits, 16 (100%) had professionalism
deficits, 1 (6%) had deficits relating to practice-based
learning and improvement, and 2 (13%) had deficits in the
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TABLE 1

BOARD SCORES AND GENERAL EVALUATION CHARACTERISTICS OF RESIDENTS IN Goob VERSUS POOR

ACADEMIC STANDING

Characteristic Good Standing (N = 17) Poor Standing (N = 17)* P Value
USMLE 1, median (IQR), n 235 (224, 243) 227 (197, 233), 13 .06
USMLE 2, median (IQR), n 234.5 (223, 248), 10 227 (220, 247), 9 87
Total evaluations completed, median (IQR) 10 (7,19) 13 (7,19) 55
Any unsatisfactory score on an evaluation o (o) 10 (58.8) < .001
(score = 3)

Any outlier score on an evaluation® o (o) 7 (412) 01

Abbreviations: IOR, interquartile range; USMLE, United States Medical Licensing Examination.

“Warning (n = 9); probation (n = 8).
®An outlier score is defined as a single value that was > 2 points lower than any numeric score on that resident’s other evaluations.

area of systems-based practice. Bivariate comparisons by evaluations completed for residents in good versus poor

gender, PGY level, and USMLE scores revealed no

statistically significant differences.

standing (P = .55). A median of 13 evaluations were
completed before the resident was placed on warning or

TABLE 1 compares the board scores and postrotation probation, with a median of 10 evaluations completed for
evaluation characteristics of the residents in poor and good  residents in good standing during the respective time frame
standing. There were no significant differences in the (TABLE 1). Residents in poor standing were significantly
USMLE 1 or 2 scores (P = .06 and P = .87, respectively),  more likely to have received an evaluation with at least one
nor were there significant differences in the number of unsatisfactory score (= 3) than their peers in good standing
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TABLE 2 CHARACTERISTICS OF THE COMMENTS ON RESIDENT EVALUATIONS BASED ON ACADEMIC STANDING
Characteristic Good Standing (N = 17) Poor Standing (N =17)° | P Value
Percentage of evaluations without comments, median (IQR) 12.0 (53, 16.7) 83 (0,14.3) m
Average No. of words written over all evaluations, median (range) | 303 (13.8-66.6) 60.9 (19.0-329.5) 002
Any negative comments, No. (% of residents) 12 (70.6) 17 (100.0) 04
Percentage of evaluations with negative comments, median (IQR) [ 11 (0, 20.0) 385 (250, 533) 001
Percentage of evaluations with positive comments, median (IQR) 875 (833, 92.0) 815 (692, 90.9) a7
Percentage of evaluations with ambiguous comments, median (IQR) | 18.5 (14.3, 33.3) 54.5 (45.8, 70.0) < .001

Abbreviation: IQR, interquartile range.

?Warning (n = g); probation (n = 8).

(59%, [10/17] versus 0%, P < .001). Additionally, resi-
dents in poor standing were more likely to have received an
outlier evaluation compared with residents in good
standing (41%, [7/17] versus 0%, P = 0.01).

The F1GURE shows the overall performance score and
the scores for each of 6 ACGME competencies, with the
black boxes representing residents in good standing, and
the white boxes representing the residents in poor standing.

The F1GURE shows that the median scores for the poor
standing group were lower than those for the good standing
group. In addition, the range of scores received by the
residents in poor standing was much greater than that of
their matched peers in good academic standing. The
median overall score for a resident in good standing was
7.8 with a 5% to 95% range of 7 to 8.3, whereas the
median overall score for the resident in poor standing was
5.9 with a 5% to 95% range of 3.7 to 7.8 (P = .002). In
addition, although the median score in each competency
was lower for those later placed on academic warning or
probation, residents in poor standing still received many
superior ratings of 7, 8, or 9. Notably, our review revealed
that 61%, (294/480) of these superior ratings were assigned
in the same competencies in which the resident’s standing
was ultimately cited as sufficiently unsatisfactory to
warrant letter of warning or academic probation.

Important for the assessment of the ability of post-
rotation evaluations to predict academic difficulty, receiver
operating curves demonstrated that neither the overall
score nor individual competency scores were able to predict
the need for remediation. For interpersonal skills and
professionalism having a lowest score greater than 8 was
predictive of good standing, but the receiver operating
curve did not demonstrate which lowest numeric rating
scores were predictive of poor standing.

TABLE 2 contains the results of the analysis of the
comments section of the postrotation evaluations. Resi-
dents in poor standing had almost double the average
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number of words written over all postrotation evaluations
compared with residents in good standing (P = .002).
Notably, the percentage of evaluations with negative
comments and the percentage of evaluations with ambig-
uous comments were both greater for the residents in poor
standing (P = .001 and P < .001, respectively). Although
all 17 (100%) of the residents in poor standing received at
least one evaluation with negative comments, 12 (71%) of
residents in good standing also received at least one
evaluation with a negative comment.

As expected, PGY-1 residents received significantly
fewer evaluations before being placed on academic
warning or probation (P = .01) compared with PGY-2
and PGY-3 residents. These PGY-1 residents received a
greater average number of words in the comments section
(81 versus 35; P = .04) and a greater percentage of total
evaluations with ambiguous comments (63.6 versus 48.1;
P = .03) compared with their more senior colleagues in
poor standing.

Discussion

This study of resident postrotation evaluations at the
University of Colorado identified several evaluation
characteristics that predated a resident’s change in aca-
demic status from good standing to either warning or
probation. In particular, we found that residents who were
ultimately placed on poor academic status were more likely
to have low ratings on the ACGME competencies,
increased numeric score variability for each category
assessed, ambiguous written comments, negative written
comments, and longer written comments when compared
with colleagues in good academic standing. Based on the
data, however, no single criterion emerged that could be
used in isolation to identify those at high risk. Very low
numeric rating scores of 3 or less were the one character-
istic present for residents in poor standing that were not
present for residents in good standing.
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Schwind et al’ reviewed the evaluations of 30 surgical
residents with deficiencies requiring remediation and noted
that only 2% to 4% were identified via the numeric rating
scale and 8% to 20% in the written comments. Our data
confirm these prior concerns that postrotation evaluation
scores and comments alone were insufficient to identify at-
risk residents. Within internal medicine, 60% of program
directors had difficulty convincing problem residents of
their deficiencies because of a lack of honest and accurate
written evaluations from attending physicians.! A lack of
consistency in ratings and comments between evaluators, as
seen in our study, contributes to these challenges. In
addition, the frequency of ambiguous comments in at-risk
resident evaluations further speaks to broad-based lack of
direct feedback and constructive criticism. Moreover, the
subtle differences in numeric evaluations and written
comments may not provide program directors with the
documentation needed to act on identified deficiencies.

The USMLE step scores were not significant in
determining the need for remediation, which further
supports the study research synthesis that USMLE step 1
and 2 scores are not correlated with reliable measures of
medical students’, residents’, and fellows’ clinical skill
acquisition.'

Although the evaluations detected deficiencies in all 6
of the ACGME competencies, a “gold standard” for
determining which residents need remediation does not
exist. As described by Holmboe and Hawkins,'! many tools
are needed to adequately and thoroughly assess residents’
knowledge, patient-care skills, and attitudes, including the
in-training exam, monthly attending evaluations, directly
observed mini and/or full clinical evaluation exercises, self-
evaluations, student-teaching evaluations, and simulations
as well as 360° evaluations, medical-record audits, quality-
improvement projects, and clinical question logs.

Conclusion

Our study provides evidence for the continuing use of end-
of-rotation evaluations by faculty to identify residents in
need of remediation. More research is needed on the
information extracted from these assessment tools to
determine whether they can identify the early warnings of
at-risk residents. Future research will hopefully lead to a
validated, predictive risk index for determining learners at
high risk for needing remediation.

Until then, further emphasis can be placed on following
residents with high variability of numeric rating scores
between evaluations, those who receive more negative or
ambiguous comments than their peers, and those who have
lengthy written comments.
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