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BACKGROUND: Although peer evaluation can be used to
evaluate in-hospital handoffs, few studies have described
using this strategy.

OBJECTIVE: Our objective was to assess feasibility of an
online peer handoff evaluation and characterize
performance over time among medical interns.

DESIGN: The design was a prospective cohort study.

PATIENTS: Subjects were medical interns from residency
program rotating at 2 teaching hospitals.

MEASUREMENTS: Measurements were performance on an
end-of-rotation evaluation of giving and receiving handoffs.

RESULTS: From July 2009 to March 2010, 31 interns
completed 60% (172/288) of peer evaluations. Ratings were
high across domains (mean, 8.3–8.6). In multivariate
regression controlling for evaluator and evaluatee, statistically
significant improvements over time were observed for 4 items
compared to the first 3 months of the year: 1) communication

skills (season 2, 10.34 [95% confidence interval (CI), 0.08-
0.60], P 5 0.009); 2) listening behavior (season 2, 10.29 [95%
CI, 0.04-0.55], P 5 0.025); 3) accepting professional
responsibility (season 3, 10.37 [95% CI, 0.08-0.65], P 5

0.012); and 4) accessing the system (season 2, 10.21 [95%
CI, 0.03-0.39], P 5 0.023). Ratings were also significantly
lower when interns were postcall in written sign-out quality
(8.21 vs 8.39, P 5 0.008) and accepting feedback (8.25 vs
8.42, P 5 0.006). Ratings from a community hospital rotation,
with a lower census than the teaching hospital, were
significantly higher for overall performance and 7 of 12
domains (P < 0.05 for all). Significant evaluator effects were
observed.

CONCLUSIONS: Although there is evidence of leniency,
peer evaluation of handoffs demonstrate increases over time
and associations with workload such as postcall status. This
suggests the importance of examining how workload
impacts handoffs in the future. Journal of Hospital Medicine
2013;8:132–136. VC 2013 Society of Hospital Medicine

The advent of restricted residency duty hours has thrust
the safety risks of handoffs into the spotlight. More
recently, the Accreditation Council of Graduate Medi-
cal Education (ACGME) has restricted hours even fur-
ther to a maximum of 16 hours for first-year residents
and up to 28 hours for residents beyond their first
year.1 Although the focus on these mandates has been
scheduling and staffing in residency programs, another
important area of attention is for handoff education
and evaluation. The Common Program Requirements
for the ACGME state that all residency programs
should ensure that residents are “competent in handoff
communications” and that programs should “monitor
handoffs to ensure that they are safe.”2 Moreover,
recent efforts have defined milestones for handoffs, spe-
cifically that by 12 months, residents should be able to
effectively communicate with other caregivers to main-

tain continuity during transitions of care.3 Although
more detailed handoff-specific milestones have to be
flushed out, a need for evaluation instruments to assess
milestones is critical. In addition, handoffs continue to
represent a vulnerable time for patients in many special-
ties, such as surgery and pediatrics.4,5

Evaluating handoffs poses specific challenges for in-
ternal medicine residency programs because handoffs
are often conducted on the fly or wherever convenient,
and not always at a dedicated time and place.6 Even
when evaluations could be conducted at a dedicated
time and place, program faculty and leadership may
not be comfortable evaluating handoffs in real time
due to lack of faculty development and recent experi-
ence with handoffs. Although supervising faculty may
be in the most ideal position due to their intimate
knowledge of the patient and their ability to evaluate
the clinical judgment of trainees, they may face addi-
tional pressures of supervision and direct patient care
that prevent their attendance at the time of the hand-
off. For these reasons, potential people to evaluate the
quality of a resident handoff may be the peers to
whom they frequently handoff. Because handoffs are
also conceptualized as an interactive dialogue between
sender and receiver, an ideal handoff performance
evaluation would capture both of these roles.7 For
these reasons, peer evaluation may be a viable
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modality to assist programs in evaluating handoffs.
Peer evaluation has been shown to be an effective
method of rating performance of medical students,8

practicing physicians,9 and residents.10 Moreover,
peer evaluation is now a required feature in assessing
internal medicine resident performance.11 Although
enthusiasm for peer evaluation has grown in residency
training, the use of it can still be limited by a variety
of problems, such as reluctance to rate peers poorly,
difficulty obtaining evaluations, and the utility of such
evaluations. For these reasons, it is important to
understand whether peer evaluation of handoffs is fea-
sible. Therefore, the aim of this study was to assess
feasibility of an online peer evaluation survey tool of
handoffs in an internal medicine residency and to
characterize performance over time as well and associ-
ations between workload and performance.

METHODS
From July 2009 to March 2010, all interns on the
general medicine inpatient service at 2 hospitals were
asked to complete an end-of-month anonymous peer
evaluation that included 14-items addressing all core
competencies. The evaluation tool was administered
electronically using New Innovations (New Innova-
tions, Inc., Uniontown, OH). Interns signed out to
each other in a “cross-cover circuit” that included 3
other interns on an every fourth night call cycle.12

Call teams included 1 resident and 1 intern who
worked from 7 AM on the on-call day to noon on the
postcall day. Therefore, postcall interns were expected
to hand off to the next on-call intern before noon.
Although attendings and senior residents were not
required to formally supervise the handoff, supervising
senior residents were often present during postcall in-
tern sign-out to facilitate departure of the team. When
interns were not postcall, they were expected to sign
out before they went to the clinic in the afternoon or
when their foreseeable work was complete. The
interns were provided with a 45-minute lecture on
handoffs and introduced to the peer evaluation tool in
July 2009 at an intern orientation. They were also
prompted to complete the tool to the best of their
ability after their general medicine rotation. We chose
the general medicine rotation because each intern
completed approximately 2 months of general medi-
cine in their first year. This would provide ratings
over time without overburdening interns to complete
3 additional evaluations after every inpatient rotation.

The peer evaluation was constructed to correspond to
specific ACGME core competencies and was also linked
to specific handoff behaviors that were known to be
effective. The questions were adapted from prior items
used in a validated direct-observation tool previously
developed by the authors (the Handoff Clinical Evalua-
tion Exercise), which was based on literature review as
well as expert opinion.13,14 For example, under the core
competency of communication, interns were asked to

rate each other on communication skills using the
anchors of “No questions, no acknowledgement of to
do tasks, transfer of information face to face is not a pri-
ority” for low unsatisfactory (1) and “Appropriate use
of questions, acknowledgement and read-back of to-do
and priority tasks, face to face communication a prior-
ity” for high superior (9). Items that referred to behav-
iors related to both giving handoff and receiving hand-
off were used to capture the interactive dialogue
between senders and receivers that characterize ideal
handoffs. In addition, specific items referring to written
sign-out and verbal sign-out were developed to capture
the specific differences. For instance, for the patient care
competency in written sign-out, low unsatisfactory (1)
was defined as “Incomplete written content; to do’s
omitted or requested with no rationale or plan, or with
inadequate preparation (ie, request to transfuse but con-
sent not obtained),” and high superior (9) was defined
as “Content is complete with to do’s accompanied by
clear plan of action and rationale.” Pilot testing with
trainees was conducted, including residents not
involved in the study and clinical students. The tool was
also reviewed by the residency program leadership, and
in an effort to standardize the reporting of the items
with our other evaluation forms, each item was mapped
to a core competency that it was most related to.
Debriefing of the instrument experience following usage
was performed with 3 residents who had an interest in
medical education and handoff performance.

The tool was deployed to interns following a brief
educational session for interns, in which the tool was
previewed and reviewed. Interns were counseled to
use the form as a global performance assessment over
the course of the month, in contrast to an episodic
evaluation. This would also avoid the use of “negative
event bias” by raters, in which the rater allows a sin-
gle negative event to influence the perception of the
person’s performance, even long after the event has
passed into history.

To analyze the data, descriptive statistics were used
to summarize mean performance across domains. To
assess whether intern performance improved over
time, we split the academic year into 3 time periods
of 3 months each, which we have used in earlier stud-
ies assessing intern experience.15 Prior to analysis,
postcall interns were identified by using the intern
monthly call schedule located in the AMiON software
program (Norwich, VT) to label the evaluation of the
postcall intern. Then, all names were removed and
replaced with a unique identifier for the evaluator and
the evaluatee. In addition, each evaluation was also
categorized as either having come from the main
teaching hospital or the community hospital affiliate.

Multivariate random effects linear regression models,
controlling for evaluator, evaluatee, and hospital, were
used to assess the association between time (using indi-
cator variables for season) and postcall status on intern
performance. In addition, because of the skewness in
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the ratings, we also undertook additional analysis by
transforming our data into dichotomous variables
reflecting superior performance. After conducting con-
ditional ordinal logistic regression, the main findings
did not change. We also investigated within-subject and
between-subject variation using intraclass correlation
coefficients. Within-subject intraclass correlation
enabled assessment of inter-rater reliability. Between-
subject intraclass correlation enabled the assessment of
evaluator effects. Evaluator effects can encompass a va-
riety of forms of rater bias such as leniency (in which
evaluators tended to rate individuals uniformly posi-
tively), severity (rater tends to significantly avoid using
positive ratings), or the halo effect (the individual being
evaluated has 1 significantly positive attribute that over-
rides that which is being evaluated). All analyses were
completed using STATA 10.0 (StataCorp, College Sta-
tion, TX) with statistical significance defined as P <
0.05. This study was deemed to be exempt from institu-
tional review board review after all data were deidenti-
fied prior to analysis.

RESULTS
From July 2009 to March 2010, 31 interns (78%)
returned 60% (172/288) of the peer evaluations they
received. Almost all (39/40, 98%) interns were eval-
uated at least once with a median of 4 ratings per in-
tern (range, 1–9). Thirty-five percent of ratings
occurred when an intern was rotating at the commu-
nity hospital. Ratings were very high on all domains
(mean, 8.3–8.6). Overall sign-out performance was
rated as 8.4 (95% confidence interval [CI], 8.3-8.5),
with over 55% rating peers as 9 (maximal score). The
lowest score given was 5. Individual items ranged
from a low of 8.34 (95% CI, 8.21-8.47) for updating
written sign-outs, to a high of 8.60 (95% CI, 8.50-
8.69) for collegiality (Table 1) The internal consis-
tency of the instrument was calculated using all items
and was very high, with a Cronbach a 5 0.98.

Mean ratings for each item increased in season 2
and 3 and were statistically significant using a test for

trend across ordered groups. However, in multivariate
regression models, improvements remained statistically
significant for only 4 items (Figure 1): 1) communica-
tion skills, 2) listening behavior, 3) accepting profes-
sional responsibility, and 4) accessing the system
(Table 2). Specifically, when compared to season 1,
improvements in communication skill were seen in sea-
son 2 (10.34 [95% CI, 0.08-0.60], P 5 0.009) and
were sustained in season 3 (10.34 [95% CI, 0.06-
0.61], P 5 0.018). A similar pattern was observed for
listening behavior, with improvement in ratings that
were similar in magnitude with increasing intern expe-
rience (season 2, 10.29 [95% CI, 0.04-0.55], P 5

0.025 compared to season 1). Although accessing the
system scores showed a similar pattern of improve-
ment with an increase in season 2 compared to season
1, the magnitude of this change was smaller (season 2,
10.21 [95% CI, 0.03-0.39], P 5 0.023). Interestingly,
improvements in accepting professional responsibility
rose during season 2, but the difference did not reach
statistical significance until season 3 (10.37 [95% CI,
0.08-0.65], P 5 0.012 compared to season 1).

TABLE 1. Mean Intern Ratings on Sign-out Peer Evaluation by Item and Competency

ACGME Core Competency Role Items Item Mean 95% CI Range % Receiving 9 as Rating

Patient care Sender Written sign-out Q1 8.34 8.25 to 8.48 6–9 53.2
Sender Updated content Q2 8.35 8.22 to 8.47 5–9 54.4
Receiver Documentation of overnight events Q6 8.41 8.30 to 8.52 6–9 56.3

Medical knowledge Sender Anticipatory guidance Q3 8.40 8.28 to 8.51 6–9 56.3
Receiver Clinical decision making during cross-cover Q7 8.45 8.35 to 8.55 6–9 56.0

Professionalism Sender Collegiality Q4 8.60 8.51 to 8.68 6–9 65.7
Receiver Acknowledgement of professional responsibility Q10 8.53 8.43 to 8.62 6–9 62.4
Receiver Timeliness/responsiveness Q11 8.50 8.39 to 8.60 6–9 61.9

Interpersonal and communication skills Receiver Listening behavior when receiving sign-outs Q8 8.52 8.42 to 8.62 6–9 63.6
Receiver Communication when receiving sign-out Q9 8.52 8.43 to 8.62 6–9 63.0

Systems-based practice Receiver Resource use Q12 8.45 8.35 to 8.55 6–9 55.6
Practice-based learning and improvement Sender Accepting of feedback Q5 8.45 8.34 to 8.55 6–9 58.7
Overall Both Overall sign-out quality Q13 8.44 8.34 to 8.54 6–9 55.3

NOTE: Abbreviations: ACGME, Accreditation Council of Graduate Medical Education; CI, confidence interval.

FIG. 1. Graph showing improvements over time in performance in domains

of sign-out performance by season, where season 1 is July to September,

season 2 is October to December, and season 3 is January to March. Results

are obtained from random effects linear regression models controlling for

evaluator, evaluate, postcall status, and site (community vs tertiary).
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In addition to increasing experience, postcall interns
were rated significantly lower than nonpostcall interns
in 2 items: 1) written sign-out quality (8.21 vs 8.39, P
5 0.008) and 2) accepting feedback (practice-based
learning and improvement) (8.25 vs 8.42, P 5 0.006).
Interestingly, when interns were at the community
hospital general medicine rotation, where overall cen-
sus was much lower than at the teaching hospital,
peer ratings were significantly higher for overall hand-
off performance and 7 (written sign-out, update con-
tent, collegiality, accepting feedback, documentation
of overnight events, clinical decision making during
cross-cover, and listening behavior) of the remaining
12 specific handoff domains (P < 0.05 for all, data
not shown).

Last, significant evaluator effects were observed,
which contributed to the variance in ratings given.
For example, using intraclass correlation coefficients
(ICC), we found that there was greater within-intern
variation than between-intern variation, highlighting
that evaluator scores tended to be strongly correlated
with each other (eg, ICC overall performance 5 0.64)
and more so than scores of multiple evaluations of the
same intern (eg, ICC overall performance 5 0.18).

Because ratings of handoff performance were
skewed, we also conducted a sensitivity analysis using
ordinal logistic regression to ascertain if our findings
remained significant. Using ordinal logistic regression
models, significant improvements were seen in season
3 for 3 of the above-listed behaviors, specifically lis-
tening behavior, professional responsibility, and
accessing the system. Although there was no improve-
ment in communication, there was an improvement
observed in collegiality scores that were significant in
season 3.

DISCUSSION
Using an end-of-rotation online peer assessment of
handoff skills, it is feasible to obtain ratings of intern
handoff performance from peers. Although there is
evidence of rater bias toward leniency and low inter-
rater reliability, peer ratings of intern performance did
increase over time. In addition, peer ratings were
lower for interns who were handing off their postcall
service. Working on a rotation at a community affili-

ate with a lower census was associated with higher
peer ratings of handoffs.

It is worth considering the mechanism of these find-
ings. First, the leniency observed in peer ratings likely
reflects peers unwilling to critique each other due to a
desire for an esprit de corps among their classmates.
The low intraclass correlation coefficient for ratings of
the same intern highlight that peers do not easily con-
verge on their ratings of the same intern. Nevertheless,
the ratings on the peer evaluation did demonstrate
improvements over time. This improvement could eas-
ily reflect on-the-job learning, as interns become more
acquainted with their roles and efficient and compe-
tent in their tasks. Together, these data provide a
foundation for developing milestone handoffs that
reflect the natural progression of intern competence in
handoffs. For example, communication appeared to
improve at 3 months, whereas transfer of professional
responsibility improved at 6 months after beginning
internship. However, alternative explanations are also
important to consider. Although it is easy and some-
what reassuring to assume that increases over time
reflect a learning effect, it is also possible that interns
are unwilling to critique their peers as familiarity with
them increases.

There are several reasons why postcall interns could
have been universally rated lower than nonpostcall
interns. First, postcall interns likely had the sickest
patients with the most to-do tasks or work associated
with their sign-out because they were handing off
newly admitted patients. Because the postcall sign-out
is associated with the highest workload, it may be
that interns perceive that a good handoff is “nothing
to do,” and handoffs associated with more work are
not highly rated. It is also important to note that post-
call interns, who in this study were at the end of a
30-hour duty shift, were also most fatigued and over-
worked, which may have also affected the handoff,
especially in the 2 domains of interest. Due to the
time pressure to leave coupled with fatigue, they may
have had less time to invest in written sign-out quality
and may not have been receptive to feedback on their
performance. Likewise, performance on handoffs was
rated higher when at the community hospital, which
could be due to several reasons. The most plausible

TABLE 2. Increasing Scores on Peer Handoff Evaluation by Season

Outcome
b Coefficient (95% CI)

Predictor Communication Skills Listening Behavior Professional Responsibility Accessing the System Written Sign-out Quality

Season 1 Ref Ref Ref Ref Ref
Season 2 0.29 (0.04 to 0.55)* 0.34 (0.08 to 0.60)* 0.24 (20.03 to 0.51) 0.21 (0.03 to 0.39)* 20.05 (20.25 to 0.15)
Season 3 0.29 (0.02 to 0.56)* 0.34 (0.06 to 0.61)* 0.37 (0.08 to 0.65)* 0.18 (0.01 to 0.36)* 0.08 (20.13 to 0.30)
Community hospital 0.18 (20.00 to 0.37) 0.23 (0.04 to 0.43)* 0.06 (20.13 to 0.26) 0.13 (20.00 to 0.25) 0.24 (0.08 to 0.39)*
Postcall 20.10 (20.25 to 0.05) 20.04 (20.21 to 0.13) 20.02 (20.18 to 0.13) 20.05 (20.16 to 0.05) 20.18 (20.31,20.05)*
Constant 7.04 (6.51 to 7.58) 6.81 (6.23 to 7.38) 7.04 (6.50 to 7.60) 7.02 (6.59 to 7.45) 6.49 (6.04 to 6.94)

NOTE: Results are from multivariable linear regression models examining the association between season, community hospital, postcall status controlling for subject (evaluatee) random effects, and evaluator fixed effects (eval-
uator and evaluate effects not shown). Abbreviations: CI, confidence interval. *P < 0.05.
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explanation is that the workload associated with that
sign-out is less due to lower patient census and lower
patient acuity. In the community hospital, fewer resi-
dents were also geographically co-located on a quieter
ward and work room area, which may contribute to
higher ratings across domains.

This study also has implications for future efforts to
improve and evaluate handoff performance in resi-
dency trainees. For example, our findings suggest the
importance of enhancing supervision and training for
handoffs during high workload rotations or certain
times of the year. In addition, evaluation systems for
handoff performance that rely solely on peer evalua-
tion will not likely yield an accurate picture of hand-
off performance, difficulty obtaining peer evaluations,
the halo effect, and other forms of evaluator bias in
ratings. Accurate handoff evaluation may require
direct observation of verbal communication and fac-
ulty audit of written sign-outs.16,17 Moreover, meth-
ods such as appreciative inquiry can help identify the
peers with the best practices to emulate.18 Future
efforts to validate peer assessment of handoffs against
these other assessment methods, such as direct obser-
vation by service attendings, are needed.

There are limitations to this study. First, although we
have limited our findings to 1 residency program with 1
type of rotation, we have already expanded to a com-
munity residency program that used a float system and
have disseminated our tool to several other institutions.
In addition, we have a small number of participants,
and our 60% return rate on monthly peer evaluations
raises concerns of nonresponse bias. For example, a
peer who perceived the handoff performance of an in-
tern to be poor may be less likely to return the evalua-
tion. Because our dataset has been deidentified per insti-
tutional review board request, we do not have any
information to differentiate systematic reasons for not
responding to the evaluation. Anecdotally, a critique of
the tool is that it is lengthy, especially in light of the fact
that 1 intern completes 3 additional handoff evalua-
tions. It is worth understanding why the instrument had
such a high internal consistency. Although the items
were designed to address different competencies ini-
tially, peers may make a global assessment about some-
one’s ability to perform a handoff and then fill out the
evaluation accordingly. This speaks to the difficulty in
evaluating the subcomponents of various actions related
to the handoff. Because of the high internal consistency,
we were able to shorten the survey to a 5-item instru-
ment with a Cronbach a of 0.93, which we are currently
using in our program and have disseminated to other
programs. Although it is currently unclear if the ratings
of performance on the longer peer evaluation are valid,
we are investigating concurrent validity of the shorter
tool by comparing peer evaluations to other measures
of handoff quality as part of our current work. Last, we
are only able to test associations and not make causal
inferences.

CONCLUSION
Peer assessment of handoff skills is feasible via an elec-
tronic competency-based tool. Although there is evi-
dence of score inflation, intern performance does
increase over time and is associated with various
aspects of workload, such as postcall status or work-
ing on a rotation at a community affiliate with a lower
census. Together, these data can provide a foundation
for developing milestones handoffs that reflect the nat-
ural progression of intern competence in handoffs.
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