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ABSTRACT
Introduction. Effective communication during the patient handoff 
process is critical for ensuring patient safety. At our academic medical 
center, first-year interns complete hand-off training before starting 
clinical rotations. The purpose of this study was to evaluate a virtual 
handoff training for residents as an alternative to in-person sessions 
due to limitations imposed by COVID-19. 
Methods.xFifty residents were administered pre/post surveys to gauge 
the helpfulness of the training for clinical practice, familiarity and con-
fidence in providing a hand-off, and whether they would recommend 
the virtual format for incoming interns. Additionally, faculty rated the 
virtual form of the hand-off activity, made comparisons to in-person 
sessions, and assessed the helpfulness of the session for residents in 
clinical practice.    
Results. Forty-four residents (88%) and 11 faculty (85%) completed 
surveys. After the training session, residents who received instruction 
and feedback reported significant improvements in familiarity with 
the hand-off tool and confidence in their hand-off abilities (both p < 
0.001). Both residents and faculty were satisfied with the virtual format 
of hand-off training. Most faculty felt the virtual platform was compa-
rable to in-person sessions and would recommend ongoing use of the 
virtual platform when in-person sessions were not possible.  
Conclusions. Teaching hospitals mandate resident training to include 
strategies for a uniform hand-off method to avoid medical errors. Adap-
tation to a virtual platform can be a successful instruction strategy, 
allowing for didactic and interactive sessions with direct faculty obser-
vation and feedback. Kans J Med 2022;15:215-217

INTRODUCTION
Communication failures are the leading cause of patient medical 

errors in hospitals.1,2 Patient hand-offs, the transfer of patient-specific 
clinical information from one physician to another, are especially vul-
nerable to miscommunications.3 Formalized training to optimize the 
hand-off process can improve communication and patient safety, thus 
the Accreditation Council for Graduate Medical Education has identi-
fied improving hand-offs as a priority to improve patient safety, and 
requires residency programs to provide formal instruction and monitor 
the quality of handoffs.4,5

At the University of Kansas Medical Center, the Internal Medicine’s 
resident hand-off training program is run by core resident faculty. 
First-year interns complete hand-off training before they begin clinical 
rotations. Using a standardized hand-off bundle, I-PASS (a mnemonic 
for illness severity, patient summary, action list, situational awareness 
with contingency planning, and synthesis by the receiver),6 the train-
ing session is designed to familiarize incoming residents with elements 
of team structure, use of the electronic health record, and to provide 

a uniform method for patient hand-off.7 I-PASS is a comprehensive 
hand-off program designed to train clinicians to exchange and synthe-
size patient information concisely.8 However, as social distancing and 
limitations on in-person gatherings were initiated during COVID-19, 
adaptation of the I-PASS training session was required. 

While some of the I-PASS training content could be delivered 
through recorded lectures, it did not permit residents to participate 
in an active process of delivering and receiving a hand-off with faculty 
feedback. Therefore, the existing  in-person I-PASS session was restruc-
tured for use on the Zoom platform. This virtual platform allowed for 
delivery of didactic material with direct faculty observation and feed-
back through Zoom’s breakout room feature. Formalized training is 
important in improving patient safety and reducing medical errors, but 
there are a lack of data about hand-off training using a virtual format.

The aims of this study were to characterize the adapted workshop 
and to assess the perspectives of residents and faculty who participated 
in the training session.

METHODS
Institutional Review Board exemption was obtained for educational 

purposes.
Setting and Participants. This study was conducted at the Univer-

sity of Kansas Medical Center, which is a full-service 623-bed tertiary 
care center and medical training facility with over 600,000 patient 
visits annually. For this study, 50 preliminary (Anesthesia, Dermatol-
ogy, Ophthalmology, Radiology, Neurology, and Physical Medicine and 
Rehabilitation) and categorical (Internal Medicine or Internal Medi-
cine/Psychiatry) residents participated in a 60-minute interactive 
workshop held in 2020 through the Zoom platform. 

Intervention. The instructional strategy for the virtual session was 
guided by Bloom’s mastery learning model in which specific principles 
were integrated into the educational session.9 These principles included 
communicating learning expectations clearly at the onset of the edu-
cation session, outlining specific learning objectives, giving prompt 
feedback during direct observations, and encouraging interaction 
between faculty and residents.10 Before the virtual session, residents 
viewed a video presentation in which teaching faculty examined the 
role of hand-offs in enhancing patient safety, described elements of 
both satisfactory and unsatisfactory hand-offs, and discussed individual 
components of the I-PASS tool. At the beginning of the virtual session, 
faculty shared learning expectations and addressed communication 
skills necessary to perform effective hand-offs. 

At the start of the Zoom session, all residents and participating 
teaching faculty joined the main room for a review of course objectives 
and a synopsis of the video content previewed by residents before the 
workshop. Next, faculty members provided I-PASS modeling in the 
context of a clinical case. After modeling, residents were asked to evalu-
ate the quality of the hand-off.  

For resident practice and observation, Zoom breakout rooms were 
utilized. Each faculty member was assigned a breakout room for a 
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twenty-minute interval. Residents were paired and then joined a faculty 
member in the breakout room. Faculty provided case scenarios and 
residents were asked to indicate key elements of the I-PASS hand-off. 
Following practice, each resident handed off patients to one another 
using provided case scenarios, and each was provided feedback from 
his/her peer and the faculty member on one another’s hand-off per-
formance. Once all residents had completed their partnered activity, 
they re-entered the Zoom main room where additional faculty were 
available for questions. At the conclusion of the session, post-workshop 
surveys were sent to both learners and teaching faculty to evaluate the 
session.
Outcomes Measured 

Resident Survey. The online survey consisted of 10 items with yes/
no or Likert-format responses. Items included post-graduate train-
ing status (preliminary, categorical), hand-off experience as a medical 
student (both written and verbal), I-PASS tool familiarity, importance 
of hand-offs to patient care, confidence in providing a hand-off, and 
helpfulness of hand-off training for clinical practice. The post survey 
mirrored the pre-workshop survey with the addition of an overall rating 
of the virtual hand-off session and level of agreement to recommend 
the I-PASS session for incoming interns. All survey responses were 
anonymous. 

Faculty Survey. After the session, faculty completed a 10-item 
survey, which included location of residency completion, familiarity 
with I-PASS hand-offs, hand-off experience, Likert-scale ratings of the 
session, Zoom platform use and its comparison to in-person sessions, 
helpfulness of hand-off training in clinical practice, likelihood of recom-
mending the virtual format for interns and preference for format type 
for future trainings. Respondent names or other unique identifiers were 
not required for survey completion.  

Analysis of Outcomes. Descriptive statistics were calculated for 
resident characteristics and responses to survey questions (i.e., fre-
quencies and percentages for categorical variables and means and 
standard deviations for continuous variables). Paired-samples t-test 
was performed to examine the pre-post changes in (a) helpfulness of 
hand-off training for clinical practice and patient care, (b) familiarity 
with the hand-off tool, and (c) confidence in providing a hand-off. Sta-
tistical significance was determined at the 0.05 alpha level and effect 
size (e.g., Cohen’s d) was calculated for each comparison. REDCap®,11 
a secure, web-based application designed to support data capture for 
research, was used to collect and manage study data. All analyses were 
conducted using IBM SPSS statistical software version 24 (IBM SPSS 
Statistics, Armonk, NY).

RESULTS
Forty-four residents (88%) completed both pre- and post-workshop 

surveys. Six residents did not complete post-workshop surveys and 
their data were excluded from analyses. Prior to the workshop, almost 
two-thirds of residents (65%) indicated not receiving hand-off training 
for patient care during medical school. Further, most residents (59%) 

reported not having provided a verbal patient hand-off, although most 
had experience with providing a written hand-off as medical students.

To understand the level of experience with a standardized system of 
verbal hand-offs and written sign-outs, residents were asked to indicate 
how often they have used the I-PASS hand-off method. Although 98% 
of residents indicated hand-offs for patient care are extremely or very 
important and all residents strongly or somewhat agreed that hand-off 
training is helpful to clinical practice, most residents (82%) indicated 
they had never or rarely used a hand-off practice to standardize in-
patient transitions in care.    

After training, self-perceived confidence for providing a hand-off sig-
nificantly increased (p < 0.001, d = 1.10 [large]), with 70% of residents 
indicating their confidence level was good to excellent. Addition-
ally, residents’ familiarity with the I-PASS hand-off tool significantly 
increased (p < 0.0001, d = 1.15 [large]). When asked if they would rec-
ommend the virtual workshop for incoming interns, most residents 
(95%) indicated they would do so. All residents completed the training 
activity without need for remediation.

Eleven of 13 teaching faculty completed a post-workshop survey. 
Of those, 8 (73%) completed their residency at the academic medical 
center where this study took place. Faculty were asked to indicate their 
familiarity with I-PASS for hand-offs before the session. All faculty 
were familiar with I-PASS hand-offs before the workshop took place, 
with most (82%) indicating they were very to extremely familiar with 
the process. Ten of 11 faculty indicated they had participated in hand-
off training previously. Overall, all faculty rated the virtual training as 
satisfactory to excellent and believed it would be helpful for residents 
in clinical practice. Most faculty felt the virtual platform was compa-
rable to in-person sessions with about one-fourth (27%) indicating the 
Zoom platform was somewhat or significantly better for the conduct of 
direct observation and feedback. Technical challenges were minimal. 
All faculty recommended ongoing use of the virtual platform when in-
person sessions were not feasible.

DISCUSSION
Patient hand-off training often includes both interactive and obser-

vational components that are challenging to perform due to in-person 
restrictions during COVID-19. Direct observation of hand-off skills is 
essential to assess trainees and to provide them with supportive feed-
back.12 Importantly, the virtual platform used in this study permitted 
faculty to provide direct observation and feedback for residents using 
the breakout room feature. Following training, residents were signifi-
cantly more familiar with the hand-off tool and expressed increased 
confidence in their abilities to provide a hand-off. Several research 
studies also have shown that feedback following direct observation 
leads to improvements in trainee comfort and their ability to perform 
essential clinical skills.13-16

Transitions in patient care and hand-offs between health care pro-
viders are a potential source of preventable errors. Providing formal 
patient hand-off instruction is necessary to help residents develop the 
necessary communication skills to avoid clinical errors. Researchers 
have reported that trainees who received instruction and feedback had 
significantly higher confidence in their hand-off abilities,17-19 leading to 
a decrease in medical errors and preventable adverse events.7, 20



KANSAS JOURNAL of  M E D I C I N EStudy limitations include a relatively small sample size represent-
ing a single institution that may limit generalizability. Ongoing use of 
I-PASS was not assessed, which would have enhanced the study by 
addressing sustainability of hand-off elements learned during the 
virtual training session and identifying any needs for corrective action. 
Although interventions to improve communication between healthcare 
providers have been associated with improved patient safety,21,22 it was 
beyond the scope of this study to track change in rate of medical errors. 

Virtual hand-off training and its effects on the communication 
process and patient safety warrants further study.

CONCLUSIONS
Teaching hospitals mandate resident training to include strate-

gies for a uniform hand-off method to avoid communication failures 
and preventable medical errors.23 Residents are expected to conduct 
effective hand-offs, but without feedback and instruction, they do not 
always possess the necessary hand-off communication skills.24 To meet 
this requirement during the COVID-19 pandemic, a virtual format for 
hand-off training can be used as one successful instructional strategy to 
standardize patient hand-off methods, allowing for didactic and inter-
active sessions with direct faculty observation and feedback.
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