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Abstract

Objective: To decrease interruptions in handoff, increase compliance with a structured verbal handoff
format, and increase compliance with handoff template completion in electronic medical records without
increasing the length of handoff time.
Patients and Methods: The project timeline was from April 1, 2019, to February 1, 2020. Define phase
data were obtained through a survey of stakeholders to identify the gap in needs. The baseline data
included components from the illness severity, patient summary, action list, situational awareness and
contingency plans, and synthesis by receiver (IPASS) handoff tool because this tool best aligned with
information identified in the define phase. Observational data were collected in person and reviewed via
audio recording for accuracy. Results were analyzed to determine adherence to the chosen intervention,
the IPASS handoff tool, on which the stakeholders were educated and assessed prior to implementation.
Five plan-do-study-act cycles were completed over 3 months to optimize the intervention. Final data were
collected and analyzed using the same method as baseline data.
Results: After implementation of the IPASS handoff tool, there were more care plan components
mentioned in the provider handoffs across all unique IPASS components, there were fewer observed
distracting events, and there was increased compliance with electronic medical record handoff completion.
The time of handover increased by 3 minutes.
Conclusion: A standardized handoff tool improved communication during provider handoffs by
increasing the mention of pertinent details and reducing distracting events during handoff.
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Q uality communication between pro-
viders in a critical care setting is
essential for prompt, accurate, and
coordinated care in a dynamic envi-

ronment. The critical care medicine team with
advance practice providers (APPs) in the med-
ical intensive care unit (MICU) of an academic
tertiary care hospital in the Midwest had
grown in patient census and added resident
physicians. With the growth of patient census
and team members, increased complexity in
transfer of patient information at handoff was
noted. The patient handoff process has a
Mayo Clin Proc Inn Qual Out n August 2023;7(4):301-308 n https:/
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significant impact on patients because poor
communication during handoff has been
found to be the leading cause of omissions, er-
rors, and adverse events.1-4 Although it is diffi-
cult to isolate the path of these events and
directly attribute them to provider communi-
cation, previous research has demonstrated a
clear relationship between communication
and medical errors.4

The definition of “handoff” in the literature
is poorly defined because there is not typically
a process standard.5 Although handoff consis-
tency has been found to increase efficiency
/doi.org/10.1016/j.mayocpiqo.2023.05.006
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and decrease error, compliance to a routine
can be difficult.6 It is important to identify
team behaviors during patient handoffs when
designing a new structure for the handoff pro-
cess.1 Provider participation can be a barrier to
changes in the implementation of a new
format of handoffs.7 One way to get more
participation from providers is to explain the
importance of this behavior change.7

The objective of the study was to decrease
interruptions in handoff, increase compliance
with a structured verbal handoff format, and
increase compliance with handoff template
completion in electronic medical records
without increasing the length of handoff time.

PATIENTS AND METHODS

Study Design
A team of APPs conducted a quality improve-
ment (QI) project at Mayo Clinic in Rochester,
Minnesota, from April 1, 2019, to February 1,
2020. This study was exempt from Mayo
Clinic Institutional Review Board approval.
The key stakeholders included APPs (nurse
practitioners and physician assistants) in the
MICU and postgraduate year-2 resident physi-
cians on the critical care team. The stake-
holders were given a survey that covered
topics such as previous training to specific
handoff formats, environment in which hand-
off occurs, professionalism, as well as quality
and accuracy of handoff given by their col-
leagues. This survey included some open-
ended questions to best identify issues and
find potential solutions (Supplemental
Material, available online at http://www.
mcpiqojournal.org). Several gaps were identi-
fied for improvement in the current handoff
process. These included information omission,
ambiguity, lack of formal presentation, inter-
ruptions during handoff, and efficiency. All
stakeholders received disclosure information
about project details, and they were offered
an opportunity to opt out of the study,
although none did.

Measure
For preintervention data collection, the mem-
bers of the QI team observed and audio
recorded handoffs between providers during
both morning and evening handoffs. Initial
data collection included the number and
Mayo Clin Proc Inn Qual Out n August 2023
type of interruptions and acknowledgment of
each of the 5 components of the illness
severity, patient summary, action list, situa-
tional awareness and contingency plans, and
synthesis by receiver (IPASS) handoff tool.
During the same shifts, the providers were
asked to report compliance with patient hand-
off in the electronic medical record (EMR).
Lastly, the length of time of handoffs was
recorded.

After implementation of the new handoff
format, 3 months were spent performing
plan-do-study-act cycles to optimize the new
handoff process. Postintervention data were
not collected for several months to allow for
normalization of the new process. The postin-
tervention data collection process mirrored the
preintervention data collection process. How-
ever, all items (interruptions, duration, and
IPASS components) were tabulated during
observation, and audio recordings were
reviewed by a second QI team member for ac-
curacy after live tabulation to account for
interoperator differences.

Intervention
Based on initial data, the survey results, and
the gap analysis, it was determined that a
pre-existing handoff tool, IPASS, best aligned
with practice to address the gap.8 The IPASS
mnemonic is defined by I - illness severity, P
- patient summary, A - action list, S - situa-
tional awareness and contingency planning,
and S - synthesis by receiver. This handoff
tool has been demonstrated to help providers
in other studies prevent adverse patient
events.8,9 Given that IPASS included the iden-
tified gaps and was a pre-existing tool that had
clinical relevance, it was the chosen interven-
tion tool. The preintervention data handoff re-
cordings were reviewed a second time to
identify the mention of IPASS items such as
patient summary, plan for patient, ongoing
assessment, follow-up needs, contingency
plan, and synthesis by the receiver. Each
recording was reviewed for counts of items
by at least 2 QI team members.

RESULTS

Preintervention Data
Handoff Components. Twenty-five handoffs
(11 at the end of the day shift at 1800 and
;7(4):301-308 n https://doi.org/10.1016/j.mayocpiqo.2023.05.006
www.mcpiqojournal.org

http://www.mcpiqojournal.org
http://www.mcpiqojournal.org
https://doi.org/10.1016/j.mayocpiqo.2023.05.006
http://www.mcpiqojournal.org


Patient
summary

Plan for
patient

Ongoing
assessment

Follow-up
needs

Ipass components

Contingency
plan

Synthesis
by

receiver

Handoff components before and after intervention

Pe
rc

en
ta

ge
 (%

)

120.0

100.0

80.0

60.0

40.0

20.0

0.0

Before (%) After (%)

FIGURE 1. Handoff components before and after the implementation of
the new handoff format. These components were recorded before and
after the education and promotion of the selected handoff tool, illness
severity, patient summary, action list, situational awareness and contingency
plans, and synthesis by receiver.

ENHANCING MICU HANDOFF COMMUNICATION
14 at the beginning of the day shift at 0600)
were observed and audio recorded. The orig-
inal handoff format yielded consistency with
some of the IPASS components, but others
were rarely mentioned or addressed at all.
Components such as patient summary
(mentioned in 73% of the handoffs observed),
plan (66%), and ongoing assessment (66%)
were frequently mentioned per patient. Less
frequently mentioned aspects of the IPASS
format included follow-up needs (53%).
However, situational awareness/contingency
planning (25%) and synthesis by receiver
(6.3%) were rarely mentioned/addressed per
patient (Figure 1). The mean (SD) length of
preintervention handoffs was 22.3 (7.5) mi-
nutes, with 2.2 minutes on average per pa-
tient. An average was reported to capture the
variety of different patients, patient
complexity, severity of illness, and number of
patients reported in the handoffs.

Interruptions. A Pareto chart (Figure 2) was
used to determine where to focus the inter-
vention to reduce interruptions during hand-
off. Side discussions, pagers beeping, off-topic
discussions, and phone calls accounted for
80% of the interruptions. Of these in-
terruptions, side conversations, pages, phone
calls, and off-topic conversations were deemed
as dependent variables because they could be
influenced by the stakeholders. Independent
variables included those that were uninflu-
enced by the stakeholders, such as staff
entering the room, emergency or overhead
pages, decompensating patients, or a new
admission (these accounted for the remaining
20% of interruptions).

EMR Utilization. Electronic medical record
handoffs were updated for 54.3% of patients,
with comparable percentages between daytime
and nighttime shifts (59% vs 54%,
respectively).

Intervention. The IPASS tool was chosen
because it was already used at the institution
for the resident physician learners and training
materials were readily available. Additionally,
as part of this intervention, there was an added
expectation to update electronic handoffs in
the EMR at least once during each shift to
create an ongoing written handoff as a
Mayo Clin Proc Inn Qual Out n August 2023;7(4):301-308 n https:/
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supplement to verbal handoffs. Education
was provided to all APPs in the MICU about
the handoff process. To verify the efficacy of
education, a 6-question quiz was provided to
all APPs before and after their education to
ensure knowledge expansion (average score of
74.25% on pretest vs 86.4% on posttest). The
residents were reminded of this format but did
not receive formal training because they had
already received education on this format at
the start of their residency.

To cut down on side discussions and off-
topic discussions, a memo on professionalism
was provided. Providers were encouraged to
remind one another about side conversations
and interruptions for several weeks after initial
implementation of the new handoff format. To
reduce pager interruptions and phone calls, a
communication was sent to all nursing staff
at the unit about the best uses of pagers.
Nurses were also reminded to strictly limit
paging providers around the time of handoff
to urgent communications to only between
0600-0630 and 1800-1830 to avoid further
interruptions.

Several plan-do-study-act cycles were con-
ducted during the intervention phase to opti-
mize the process as outlined in Table 1. This
/doi.org/10.1016/j.mayocpiqo.2023.05.006 303
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TABLE 1. Plan-Do-Study-Act Cycles After Interventiona

Cycle Dates Evaluation methods Lessons learned Changes to intervention

1 August 9, 2019-August 11, 2019 Observation by QI team
members

Providers were unclear on what to do - Email to team reminding
them of the intervention
kick off - QI team members
reminded all providers at the
beginning of handoff that
IPASS was to be used

2 August 12, 2019-August 20, 2019 Two-question surveyb

QI team members
- Handoff format was difficult to adhere to - Lack of
synthesis aspect of handoff

- Seemed long to providers

- Added visual aids in the room
where handoff occurs

- Email to team reminding
them about the intervention

3 August 21, 2019-September 16, 2019 Two-question surveyb

Observed handoffs to evaluate
interruptions and respond
to questions raised by
providers in previous PDSA
cycles

- More comfort with the process
- Difficult to bring new residents into the existing
process

- Providers starting to have buy in to the process
- Felt it was still too long

Recorded the length of
handoffs and provided data
on how well the steps were
being adhered to and how
different the average handoff
length per patient was from
before until now

4 September 17, 2019-October 1, 2019 Two-question surveyb

Spot data observations by QI
team member

- Synthesis was too long and included too much
information

- EMR handoff aspect not being filled out consistently
- The severity of illness was not consistently reported
during handoff

- Provided guidance on the
“synthesis” step to attempt
to cut down on the length
of handoff

- Provided statistics to
stakeholders on adherence
to the IPASS format and
highlighted areas that could
be improved (eg, illness
severity, EMR handoff
updates)

5 October 2, 2019-October 16, 2019 Two-question surveyb

Spot data observations by QI
team members

Synthesis not clear, too much chatter during handoff Reminded teams about the
expectations for synthesis
(Table 3)

aIPASS, illness severity, patient summary, action list, situational awareness and contingency plans, and synthesis by receiver; EMR, electronic medical record; PDSA, plan-do-study-act; QI, quality improvement.
bTwo questions asked: “what went well with the new handoff process?” and “what can be improved with the new handoff process?”
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FIGURE 2. Pareto chart for handoff interruptions. This chart identifies the most influential types of interruptions during handoff based
on observational data collection.

TABLE 2. Plan-Do-Study-Act Cycles 4 and 5 Spot
Data Compared With Preintervention Data

IPASS aspect Preintervention

Cycle 4
spot
check

Cycle 5
spot
check

Illness severity/
patient acuity

42.2% 74% 81%

Patient summary 72.3% 99% 100%

Action list/follow-
up needs

52% 96% 100%

Situational
awareness/
contingency
planning

25% 92% 97%

Synthesis by
receiver

6.3% 92% 93%

Electronic handoff
updated on
EMR

54.3% 70% 76%

EMR, electronic medical record; IPASS, illness severity, patient
summary, action list, situational awareness and contingency
plans, and synthesis by receiver.

ENHANCING MICU HANDOFF COMMUNICATION

Mayo Clin Proc Inn Qual Out n August 2023;7(4):301-308 n https:/
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feedback was derived from a 2-question sur-
vey sent electronically to the stakeholders.
Spot checks were performed during the inter-
vention phase to track progress for improve-
ment based on plan-do-study -act cycles
(Table 2).
Postintervention Data
Handoff Components. Preintervention data
on handoff components are compared with
postintervention data in Figure 1. The inclu-
sion of every handoff category improved after
implementation of the new IPASS format. The
mean overall length of handoff was slightly
longer in the postintervention timeframe than
in the preintervention timeframe (25.5 mi-
nutes [5.9] vs 22.3 minutes [7.5], respectively;
P¼.153).

Interruptions. Preintervention data on inter-
ruptions are compared with postintervention
data in Figure 3. All categories dependent on
the team had reduced with the use of the new
/doi.org/10.1016/j.mayocpiqo.2023.05.006 305
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handoff format (side conversations, pages,
phone calls, and off-topic conversations)
because these were related to the quality of
communication and attention from MICU
staff. Independent categories, such as staff
entering the room, emergency or overhead
Completion of EMR handoffs

Day shift Night shift

Before (%) After (%)

on vs postintervention data for completion of the
rd handoff tool. The electronic medical record
in the illness severity, patient summary, action list,
d contingency plans, and synthesis by receiver
e during handoffs between providers. EMR, elec-

Mayo Clin Proc Inn Qual Out n August 2023
pages, decompensating patient, or new ad-
missions, were determined to be independent
because they were beyond the control of the
IPASS process at the time of the handoffs.

EMR Utilization. Previously, there was incon-
sistent use of the EMR handoff tool. After the
implementation of the new handoff format,
the use of the EMR handoff tool increased to
82.9% during the postintervention timeframe
(Figure 4). The use of this tool increased by
28.6%, with as large as a 41.5% increase in use
by night shift providers specifically.
DISCUSSION
The leading cause of medical errors occurs
during patient handoffs.2,8 These medical er-
rors have been identified as sentinel events
that, as defined by the Joint Commission, are
patient safety events that result in death, per-
manent harm, or severe harm.10 This QI proj-
ect aimed to decrease interruptions and
increase compliance by addressing the critical
components of patients’ care plans during ver-
bal and written handoffs. Through implemen-
tation of a standardized handoff format
adopted from the IPASS structure, the aim
was achieved.
;7(4):301-308 n https://doi.org/10.1016/j.mayocpiqo.2023.05.006
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ENHANCING MICU HANDOFF COMMUNICATION
All handoff components were mentioned
more often after the implementation of the
new handoff format. The largest impact was
noted in synthesis by receiver, which was
related to a reduction in dependent interrup-
tions because the receiver needed to focus
more closely on the colleague speaking and
was less likely to engage in side conversations
or off-topic conversations during handoff. The
number of pages and phone calls during hand-
off was reduced after sharing communication
about handoff timeframes with nursing staff.
As expected, the independent interruptions
did not show a significant change from before
to after the intervention.

The mention of other components, such as
patient summary, plan for patient, and follow-
up needs, showed some of the largest im-
provements with the new handoff format.
Although the postintervention duration of
handoff was longer than the preintervention
duration, the difference was not large relative
to variability and was not meaningful clini-
cally. Overall, compliance with the usage of
the EMR handoff tool was improved and
believed to have supplemented the quality of
verbal handoffs because it provided an outline
of information to report in the IPASS format
and a reference point for the oncoming shift.

Overall, based on our study, critical care
provider teams could benefit from following a
structured handoff format to limit medical er-
rors and omission of information. We recom-
mend using a handoff tool, such as IPASS, to
help providers include pertinent information
during handoffs. However, it is important to re-
view the institution’s needs and environment
before selecting a handoff tool. For this study,
the IPASS tool fit the needs of the patient pop-
ulation and the workflow of the unit best.
Additionally, with any update that involves
behavior change, strategies, including thorough
explanations for the importance of changes and
stakeholder buy-in, are pivotal to the success of
the new change.

LIMITATIONS
The duration of handoff could be impacted by
other factors, including patient acuity and
number of new admissions during the prior
shift. These factors were not assessed or
compared between the preintervention and
Mayo Clin Proc Inn Qual Out n August 2023;7(4):301-308 n https:/
www.mcpiqojournal.org
postintervention groups. Power and sample
size analyses were not conducted prior to
this QI study. Lastly, the presence of an in-
person observer could have affected the
behavior of the providers; however, because
the observer was present during both preinter-
vention and postintervention data collection,
the potential effect is considered negligible.
CONCLUSION
The aims of this QI project, which were to
decrease interruptions in handoff, increase
compliance with a verbal structured handoff
format, and increase compliance with EMR
handoff completion, were met through the
implementation of a standardized handoff
format adopted from the IPASS structure.
This standardized handoff tool improved
communication during provider handoffs as
more pertinent details were mentioned and
there were fewer distracting events during
handoff. The overall handoff time increased
with the IPASS format by 3 minutes; however,
the increase was not clinically significant.
Based on this study, we recommend that pro-
viders follow a standardized handoff format to
avoid interruptions in handoff, which could
lead to medical errors in patient care.
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