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OBJECTIVES: Miscommunication has been implicated as a leading cause of medical errors, and
standardized handover programs have been associated with improved patient outcomes. However,
the role of structured handovers in pediatric emergencies remains unclear. We sought to determine
if training with an airway, breathing, circulation, situation, background, assessment,
recommendation handover tool could improve the transmission of essential patient information
during multidisciplinary simulations of critically ill children.
METHODS: We conducted a prospective, randomized, intervention study with ﬁrst-year pediatric
residents at a quaternary academic children’s hospital. Baseline and second handovers were recorded for
residents in the intervention group (n 5 12) and residents in the control group (n 5 8) during
multidisciplinary simulations throughout the academic year. The intervention group received handover
education after baseline handover observation and a cognitive aid before second handover observation.
Audio-recorded handovers were scored by using a Delphi-developed assessment tool by a blinded rater.
RESULTS: There was no difference in baseline handover scores between groups (P 5 .69), but second
handover scores were signiﬁcantly higher in the intervention group (median 12.5 [interquartile range
12–13] versus median 7.5 [interquartile range 6–8] in the control group; P , .01). Trained residents were
more likely to include a reason for the call (P , .01), focused history (P 5 .02), and summative
assessment (P 5 .03). Neither timing of the second observation in the academic year nor duration
between ﬁrst and second observation were associated with the second handover scores (both P . .5).
CONCLUSIONS: Structured handover training and provision of a cognitive aid may improve the
inclusion of essential patient information in the handover of simulated critically ill children.
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ABSTRACT

Standardized handover programs have been
associated with decreases in medical
errors and improvements in communication
at pediatric institutions.7 Structured
postoperative handovers of pediatric
cardiac surgery patients to the PICU have
been associated with decreased loss of
patient information and improvements in
24-hour patient outcomes.8,9 However, little
is known about the transmission of critical
patient information to responders of the
medical emergency team (MET) during
pediatric emergencies.
The situation, background, assessment,
recommendation (SBAR) framework has
gained recognition as a structured
handover tool for multidisciplinary health
care professionals.10–13 McCrory et al14
proposed the use of airway, breathing,
circulation-situation, background,
assessment, recommendation (“ABC-SBAR”),
a variation for the handover of patients who
are critically ill during an emergency, and
piloted this framework in simulated
pediatric patients. Pediatric residents
trained to use this ABC-SBAR tool were more
likely to include clinically essential patient
information in the handover of critically ill
patients on the ward to the MET during
simulated clinical vignettes.14 However, the
retention of this training over time and the
generalizability of this handover tool to a
variety of pediatric emergencies remain
unclear.
In this prospective, randomized trial, we
evaluated whether focused training of a
structured ABC-SBAR handover tool could
improve the transmission of clinically
essential patient information during
multidisciplinary simulations of critically ill
children critically ill. We hypothesized that
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structured handover training would
increase the inclusion of critical patient
information in handovers by resident
physicians during simulated pediatric
emergencies.

METHODS
We performed a prospective, randomized,
single-blinded trial. Our objective was to
determine the efﬁcacy of structured training
for handovers using the ABC-SBAR tool
during the management of simulated
critically ill children by pediatric residents.
All full-time, ﬁrst-year pediatric residents at
an urban, quaternary academic children’s
hospital in the 2013–2014 academic year
were eligible for participation and were
approached whenever a study team
member was available on the day of a
multidisciplinary mock code. The study
protocol was exempted by the institutional
review board as an educational
intervention. All participants verbally
consented to participation in this study.
While participating in mock codes over the
course of the academic year based on their
clinical schedules, ﬁrst-year pediatric
residents provided 2 handovers of the
simulated patients to mock responders of
the hospital MET, and these handovers were
audio-recorded (see Supplemental
Information for further details about the
mock code curriculum). Participants were
randomly assigned to an intervention group
who received the handover training using
the ABC-SBAR tool and to a control group
who did not receive formal handover
training. After providing the ﬁrst handover,
residents in the intervention group received
focused feedback about their handover, as
described in the Handover Training section
below. When they again participated in
another simulated scenario later in the
year, second handovers were recorded.
Participants in the control group again

received no handover training, but
residents in the intervention group were
provided with a cognitive aid (visual
representation of the structured handover)
immediately before the second patient
handover. This cognitive aid was not provided
after the baseline handover to avoid exposure
to the control group, resulting in unintentional,
partial crossover.

Handover Structure
The ABC-SBAR handover format was the
basis of the structured handover taught to
the intervention group in this study.14
Residents in the intervention group were
asked to provide a reason for the call to the
MET as an introduction, an assessment of
the patient’s ABC, a focused patient history,
a discussion of the interventions already
performed with any associated results, and
a summative assessment of the situation
(Table 1).

Handover Training
Five of the study authors, all attending
physicians from the divisions of critical care
medicine and general pediatrics, served as
mock responders of the MET and provided
feedback to ﬁrst-year residents in the
intervention group after the ﬁrst handover
was recorded. The ABC-SBAR handover
format was described, and residents in the
intervention group received feedback
regarding missing components of their
handover. They were then asked to repeat
this handover, which was not recorded,
using the structured handover format.
The cognitive aid was provided to the
intervention group after their second mock
code, immediately before the second
handover. This brief training format was
devised by the study authors to ﬁt within
the context of the resident mock code
curriculum and to permit individualized
feedback. Feedback and recasting of the
initial handover took ,5 minutes.

TABLE 1 ABC-SBAR Handover Format as Depicted on Cognitive Aid
Mnemonic Component

Description

ABC

Assessment of airway, breathing, and circulation

Situation

Reason for call

Background

Focused patient history

Assessment and Recommendation

Discussion of interventions already performed and
a summative assessment of situation
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Miscommunication has been identiﬁed as a
leading cause of medical errors in sentinel
patient events reported by the Joint
Commission.1 Omission of critical patient
information may occur at multiple points
in the transitions of patient care during
hospitalization.2–5 Furthermore, transitions
in care by resident physicians have been
associated with hospital mortality.6 The
improvement of patient handovers has
become a priority in efforts to enhance
patient safety.1

Statistical Analysis
Cronbach’s a was calculated to evaluate the
internal consistency of the handover
evaluation tool, using the variance of all
9 items. Cronbach’s a for the summative
handover evaluation tool was 0.78. Although
Cronbach’s a is a conservative reliability
coefﬁcient, the 9-item evaluation included
3 binary questions, which could have
artiﬁcially inﬂated this value. When the
3 binary questions were removed from
consideration, Cronbach’s a was 0.62, which
was considered acceptable for the small
number of items in the assessment tool.
Handover scores are reported as medians
with interquartile ranges (IQRs). The
Wilcoxon rank-sum test was used to
compare both the baseline and second
handover scores between treatment groups,
as well as to compare scores of individual
handover components between groups.
Because component scores are based on
the partial or complete inclusion of that
component, differences in component
scores reﬂect differential inclusion of
critical patient information in handovers.
The Wilcoxon signed-rank test was used to
compare baseline to second scores for each
group. The Spearman’s rank correlation was
used to evaluate the correlation between
second handover score and the duration
HOSPITAL PEDIATRICS Volume 8, Issue 4, April 2018

between baseline handover and time of
second handover assessment, and the
correlation between second handover score
and the timing of the second handover
assessment. Statistical analysis was
performed by using Stata Version 13.1
(StataCorp, College Station, TX). P values
,.05 were considered statistically signiﬁcant.

RESULTS
The ﬁrst and second handover recordings
were available for 12 residents in the
intervention group and 8 residents in
the control group, representing 42% of the
entire residency class. There were an
additional 5 residents in each group who
had ﬁrst handovers without going through
second handovers because of their clinical
schedules. These subjects were not included
in the analysis. Twelve residents were
female (6 in each group). All residents were
postgraduate-year 1. The baseline and
second handover assessments took place
within median 8.5 (IQR 8–10) months and
11 (IQR 11–11.5) months of the beginning
of the ﬁrst year of residency training,
respectively. The duration between baseline
and second handover training was median
2 (IQR 1–3) months.
The scores of the second handovers in both
groups are summarized in Table 2. There
was no difference in ﬁrst handover scores
between the intervention group and the

control group (median 7 [IQR 6–7.5] versus
6 [IQR 5.5–8.5], respectively; P 5 .69), but
second handover scores were signiﬁcantly
higher in the intervention group (median
12.5 [IQR 12–13] versus 7.5 [IQR 6–8] in the
control group; P , .01). Relative to the
control group, residents in the intervention
group were more likely to include the
reason for the call (P , .01), a focused
history (P 5 .02), and a summative
assessment (P 5 .03) in their second
handover.
In addition, there was signiﬁcant
improvement between ﬁrst and second
handover scores in the intervention group
(P , .01), whereas there was no
improvement in the control group (P 5 .36),
Fig 1. There was no correlation between
second handover score and time between
handovers (Spearman’s r 5 20.13;
P 5 .58) or time at second handover
(Spearman’s r 5 20.09; P 5 .71).

DISCUSSION
In a prospective, randomized trial of
handover training for ﬁrst-year pediatric
residents at a large, academic children’s
hospital, we found that structured handover
education and a simple cognitive aid
improved the inclusion of essential patient
information in the handover of simulated
critically ill children. With brief, focused
handover feedback and a cognitive aid,

TABLE 2 Inclusion of Critical Patient Information in Second Handovers by Group
Variable

Intervention Group
(n 5 12)
No

Partial

Yes

Pa

Control Group
(n 5 8)
No

Partial

Yes

Reason for call

0 (0)

2 (17)

10 (83)

7 (88)

1 (12)

0 (0)

,.01

Airway and/or breathing

3 (25)

2 (17)

7 (58)

2 (25)

6 (75)

0 (0)

.58

Circulation

0 (0)

4 (33)

8 (67)

2 (25)

1 (12)

5 (63)

.08

Focused history

0 (0)

4 (33)

8 (67)

0 (0)

7 (88)

1 (12)

.02

Interventions performed

0 (0)

1 (8)

11 (92)

0 (0)

0 (0)

8 (100)

.41

Summative assessment

3 (25)

8 (67)

1 (8)

6 (75)

2 (25)

0 (0)

.03

Reason for call before history

0 (0)

—

12 (100)

7 (88)

—

1 (12)

ABC assessment before history

0 (0)

—

12 (100)

3 (37)

—

5 (63)

.02

History before summative
assessment

1 (8)

—

11 (92)

0 (0)

—

8 (100)

.41

Total score 1, median (IQR)

7 (6–7.5)

Total score 2, median (IQR)

12.5 (12–13)

6 (5.5–8.5)
7.5 (6–8)

,.01

.69b
,.01b

All data presented as n (%) unless otherwise speciﬁed. —, not applicable
a
Wilcoxon rank-sum test of component handover scores by group.
b
Wilcoxon rank-sum test of total scores by group.
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Handover Evaluation
All audio recordings were de-identiﬁed and
reviewed by a single, senior pediatric
critical care fellow who was blinded to
group assignment. A modiﬁed Delphi
process among the authors was used to
identify the essential components in the
handover of children who are critically ill.
The authors also referenced the scoring tool
used by McCrory et al14 to develop an
assessment tool. Inclusion of critical patient
information was assessed on a 3-point
Likert scale, yielding a maximum of
12 points for 6 items (Supplemental
Table 3). This assessment also included
scoring for the sequence of speciﬁc actions
on a binary scale, providing up to
3 additional points for a total maximum of
15 points per handover. All data were
recorded onto a standardized form by using
the Web-based Research Electronic Data
Capture system.15

ﬁrst-year pediatric residents were better
able to synthesize and convey critical
patient information from a variety of
emergency scenarios to the members of the
MET. Furthermore, there was no signiﬁcant
association between handover quality and
time between handovers or length of
previous clinical experience (before second
handover). Taken together, we suggest that
clinical experience and a standardized
pediatric residency education curriculum
were insufﬁcient to improve handovers of
critically ill children.
Our study further supports the use of the
structured ABC-SBAR handover format and
demonstrates the feasibility of a cognitive aid
for this purpose. Similar to McCrory et al,14
we found that residents who received
handover feedback and a cognitive aid were
signiﬁcantly more likely to include a
summative assessment during a handover
after a mock code. In contrast, however, our
study also revealed a higher likelihood of
including a reason for the call and a focused
history relative to residents who did not
receive handover feedback or a cognitive aid.
Interestingly, we did not ﬁnd any differences
in inclusion of an assessment of ABC,
suggesting that at least in these mock
emergencies residents were aware of and
conveying critical information about the
simulated patient’s cardiopulmonary status.
This study has several limitations. Handovers
were performed during in situ simulations of
critically ill children but were not evaluated
in actual patient care. However, the scenarios
reﬂected a wide variety of pediatric
emergencies, and residents synthesized
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CONCLUSIONS
Training of a structured handover format
with brief feedback and a cognitive aid can
improve the inclusion of essential patient
information in the handover of simulated,
critically ill children by pediatric residents.
Future studies should investigate the
durability of handover training, as well as
the effectiveness in improving handovers
during actual pediatric emergencies.
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FIGURE 1 Baseline and second handover
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