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Abstract:

“Handoff” is a significant tool used by healthcare providers to ensure continuous and safe
care. However, adverse consequences resulting from handoff breakdowns are common. This article
reviewed in-hospital handoff studies, published in the English language from 2005 to 2011, to
identify handoff improvement interventions and their outcomes. The results revealed that various
handoff improvement interventions were undertaken and examined. These included person-to-person
handoff, bedside handoff, supplementing the current handoff with other information sources, information
templates/checklists/sheets/forms, handoff protocols, computerized handoff systems, and voicemail
handoff. Other interventions were handoff education/training/programs, the reflexivity method, and
a combination of different handoff methods. The impact of these interventions was assessed mainly
in four targets: systems; information; healthcare providers; and patients. Only a few studies reviewed
directly evaluated the impact of the interventions on patients. Of these, implementing a computerized
handoff system and using information tools appeared to promote continuity of patient care. More-
over, very few studies rigorously evaluated the impact of handoff improvement interventions on
patients. Since handoff is ultimately intended to benefit the patient, rigorous studies should be

undertaken to identify the best handoff method associated with satisfactory outcomes for patients.

Key words: handoff, handoff improvement interventions, patient outcomes
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Handoff Improvement

Introduction

Modern healthcare is dynamic and complex,
and thus requires effective communication among
healthcare providers to achieve quality of care.
In particular, for patient care transfer, continuous
and safe care relies on information being com-
municated. At each time of information transfer,
however, there is high potential for loss and
degradation of information. In responding to this
challenge, handoff, a real-time communication
process of passing patient-specific information
between healthcare providers or teams plays a
pivotal role in accurately and comprehensively
transferring patient information in a timely manner
in order to ensure continuity of and safety in
patient care."’

Clinical handoff commonly occurs when
a patient’s care is transferred to other healthcare
providers.® It can both enable and influence the
subsequent healthcare providers to plan, decide,
and prioritize appropriate further patient care.” A
literature review indicated that, for many decades,
nurses were probably the earliest professionals
applying handoffs to facilitate the workflow over
24 hours."® Traditionally, handoffs have been
given verbally in an area away from patients,
in so called office-based handoff. However, if
staff are occupied elsewhere, this could lead
to lack of care provided to patients during the
handoff. Therefore, some facilities have con-
sequently devised and introduced other handoff
methods as substitutes. Attempts to improve
handoffs have been undertaken periodically

once caregivers realized that current handoff

Songkla Med J Vol. 30 No. 6 Nov-Dec 2012

Vachprasit R, et al.

systems had defects.’ In addition to verbal office-
based handoffs, several other methods of handoff
are currently utilized. These include synchronous
communication handoffs, such as verbal bedside-
based and telephone handoffs, and asynchro-
nous communication handoffs, such as tape-
recorded, written, faxed, computerized, pager,
hand-held device, e-mail, voicemail, and video
handoffs. All methods have their own particular
strengths and weaknesses."*™

Communication failure is one of the key
factors contributing to sentinel events occurring
as a result of poor handoff.” Tt has been reported
that 20 to 43% of communication failures during
handoff lead to patient harm or death."" To
healthcare providers, the non-availability of
patient information can result in their providing
inefficient and suboptimal care.”®"* Problems
related to handoffs and their contributing factors
have been identified across the board. Common
problems are incomplete, inaccurate, dis-
organized, irrelevant, and untimely information
regarding a patient’s condition, treatment, plans,
and management."'* Riesenberg et al."”'"® indi-
cated the following factors contributing to
handoff problems: barriers related to communi-
cation, equipment, and environment; a lack of
standardization, time, training, or education
regarding handoff; the complexity or high
number of patients; and other human-related
factors. The Joint Commission on Accreditation
of Healthcare Organizations (JCAHO) identified
handoff as an issue that required improvement

in the 2006 National Patient Safety Goals. Since
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then many organizations have sought the most
effective method for handoffs, and a number
of studies have been conducted to identify and
examine interventions to improve handoffs.>*
Several interventions have been recom-
mended as being beneficial for handoff improve-
ment. However, whether such interventions
contribute to improved outcomes for patients
needs further investigation. Organizations attempt-
ing to apply any of these interventions may need
sufficient evidence to ensure that the interventions
selected are effective and suited to their local
needs and resources. This article reviewed in-
hospital handoff studies, published in the English
language from January 2005 to September 2011,
to identify interventions aimed at improving
handoffs and their outcomes, particularly for

patients.

Interventions for handoff improvement

During recent years, a variety of interven-
tions relevant to handoff have been undertaken.
Of these, a study in a simulated setting found
that a person-to-person handoff, involving
direct face-to-face communication, was more
effective in delivering accurate and complete
information than a video-based or computer
screen-based handoff.” Some studies found that
changing from taped or verbal office-based
handoff to a bedside handoff led to better hand-
offs."""® In other studies, the insufficiency of the
current handoff was diminished by being supple-
mented with other information sources. These

included supplementing a verbal handoff with
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information tools,” supplementing a written report
with a verbal telephone report,'” and the use of
care plans or electronic patient records to support
bedside handoffs.*"?'

Many studies found using handoff
templates, checklists, sheets or forms, in either
paper or electronic form, to structure the infor-
mation transferred, resulted in more effective
handoffs.>**”* In addition, two studies comparing
the effectiveness of different handoff methods
found that verbal handoffs using a pre-prepared
sheet led to more information being retained by
the receivers than using a verbal handoff with
note taking and a purely verbal handoff.***” Some
studies applied handoff protocols or structured
processes to formalize handoff perfomance.***
Where technological systems were available,
studies implemented computerized handoff
systems or voicemail handoffs to facilitate the
handoff process.®*"*

A lack of education or training has been
identified as a contributing factor in handoff
breakdowns."”'®* A number of studies thus intro-
duced handoff education, training, or programs
based either on ordinary or on a simulated basis,
to equip staff with knowledge of and skill in
handoffs.®*****"** These interventions further
aimed to enhance the ability of staff in performing
handoffs effectively. Morover, in an effort to
make changes to a current handoff, a study among
physicians introduced the reflexivity method
(RM), a participative change process, to enable
changes to occur.*” RM consists of three main

elements: reflection; reflexivity; and dialogue.
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Handoff Improvement

Such a process is intended to provide a link in
changes in actions and behaviors, particularly
within complex social and political settings.
Although improvements in handoffs were
achieved by specific interventions in many studies,
some studies applied a combination of different
handoff methods. For example, Wilson*' employed
bedside handoffs using a structured process.
Berkenstadt et al.”" introduced a handoff check-
list/protocol and simulation-based handoff train-
ing. Clark et al.”” applied an electronic handoff
template and a handoff protocol. Gakhar and
Spencer” implemented a structured sign-out
curriculum and an electronic sign-out system.
Table 1 presents a summary of handoff improve-
ment interventions utilized in the studies reviewed.
The outcomes of the interventions studied were
assessed and are presented in the following

section.

Outcomes of handoff improvement inter-
ventions

Analysis of the studies reviewed yielded
the following targeted outcomes aimed at by
different handoff improvement interventions:
system outcomes; information outcomes; outcomes
relating to healthcare providers; and patient out-

comes.

System outcomes

Many studies found improvements in
system functions resulting from the interventions
employed. Commonly, the time taken for handoff

was shortened by the employment of a bedside
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handoff within a structured process,""®*' a handoff
protocol,”® or a computerized handoff system.*
In particular, a computerized handoff system was
able to shorten the handoff process by reducing
the time healthcare providers spent hand-copying
patients’ basic data.** Furthermore, teamwork and
the safety climate was significantly improved
through the use of handoff education.’ Especially,
technical errors were reduced and less teamwork
was required when using the handoff protocol
developed based on Formula 1 pit-stop and
aviation models for patients transfer from surgery
to ICU.* Studies among physicians found the
reduction of the frequency of inappropriate tasks
left by outgoing healthcare providers when a
standardized handoff form was used.*** If
performed electronically, this intervention was
able to improve clarity as to the time of transfer
of care by letting the other healthcare providers
know when responsibility was transferred via a
computer screen.”

Improvement in documentation was observed
when staff used written records or a computerized
handoff system as a source of information in the

2% Moreover, the convenience

lead-up to handoff.
of conveying and accessing information was
facilitated through using voicemail handoff.’
Although a study implementing a new compu-
terized handoff system did not detect any effect
on the number of medical errors, adverse drug
events (ADEs) and reported incidents, it did

indicate that the intervention did not make the

handoff process worse.”
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Handoff Improvement

Information outcomes

Several studies found improvement in terms
of the quality of information transferred. Studies
in a simulated setting using a verbal handoff with
a pre-prepared sheet found that more information
was retained by the receivers than was the case
by using a verbal handoff with note taking or
by using a verbal handoff only, respectively.”*’
Zendejas et al.” found that handoffs employing
person-to-person handoff delivered higher word
accuracy, and less errors of omission and com-
mission, to the next healthcare providers than
video-based and computer screen-based hand-
offs. In addition, the accuracy, completeness, and
clarity of handoff information were also improved
by some other interventions. These included inter-
ventions such as a handoff protocol,”® a structured
handoff form or checklist,?*** handoff training,*’
a computerized handoff sheet, form and system,*****
and voicemail handoffs.® Similar findings were
found where electronic patient records were used
to supplement the usual handoff based on written
records.”

Moreover, the percentage of “compliant”
handoffs, handoffs that consisted of accurate, up-
to-date, and required information, was increased
by using an electronic handoff template and a
handoff protocol.”” In particular, using an electronic
patient record system was able to facilitate hand-
off because fewer messages needed to be passed
on after handoffs and some of the information

21,24

could be reliably extracted to the handoff form.
Healthcare provider outcomes
A number of studies reported enhancement

of the healthcare providers’ functions or percep-

Songkla Med J Vol. 30 No. 6 Nov-Dec 2012
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tions as a consequence of the interventions
undertaken. Healthcare providers’ satisfaction was
usually observed when either a bedside handoff
or a computerized handoff system was applied.'*
Berkenstadt et al.”” found that the number of
healthcare providers who communicated better
during the sessions increased when a handoff
checklist/protocol and simulation-based handoff
training were implemented, although the inter-
ventions did not improve their performance
on safety checking during the process.

Healthcare providers’ thinking regarding
handoffs as well as their handling of them and the
convenience of discussing them with colleagues
was improved when RM was introduced.” This
intervention was also found to promote infor-
mation sharing, reflection by healthcare providers
on their behavior, and support from leaders. Some
studies found improvements in healthcare providers’
perceptions of their abilities, confidence, comfort,
skills, and preparedness to perform handoffs
effectively after attending either ordinary or
simulation-based handoff education.’****** Their
prioritization of tasks and time management was
also found to be more effective when a bedside
handoff supplemented by care plans or a compu-
terized handoff system was utilized.***

A clearer status of care plans for patients
was perceived when electronic patient records
were used to supplement a verbal handoff.*" Stahl
et al.** found an increased likelihood that health-
care providers would detect and correct faulty
tasks or missing information when a structured
handoff checklist was applied. Further, healthcare
providers were able to spend more time caring for

patients when care plans were used as a source
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of information for bedside handoffs or when
a computerized handoff system was introduced
because the interventions reduced the time needed
to prepare and process the handoff.*** Lastly,
healthcare providers’ learning was enhanced when
a structured process was used for bedside hand-
offs.”’ However, the intervention reduced socializ-
ing between the handoff participants which was

6,20

also noted when using voicemail handoffs.

Patient outcomes

Some studies reported benefits by way of
improved patient outcomes from improvements
in handoffs. Patient satisfaction was commonly
reported following a bedside handoff."""® By using
this intervention, patient involvement in care and
patient-healthcare provider contact were also
promoted.”™*' Moreover, patients discussed
previously were more likely to be re-discussed
by healthcare providers at consecutive handoffs
when information tools were used to support a
verbal handoff.® A randomized-controlled study
showed that the use of a computerized handoff
system reduced the number of patients missed on
healthcare providers’ rounds by half.** In addition,
patients’ length of stay was reduced by using an
electronic handoff template to structure handoff

5

information.”® The authors claimed that this
happened because the intervention was efficient
for transfer patient details, thus bringing about
better quality of care. Similarly, a study found
a reduction in the cost of patient care from
supplementing a written report with a telephone

conversation."

352

o =
Sﬁﬁlﬁl NTUIEEND uazame

Discussion and recommendations
Clinical handoff is a tool for healthcare
providers which can lead to positive patient out-
comes. Since handoff breakdown has been widely
experienced, a number of interventions aimed at
improving handoff have been attempted. However,
the impacts of these interventions were assessed
for different targets. Some seemed to benefit
patients. However, those outcomes were indirectly
measured through the healthcare providers’ percep-
tions which were vulnerable to subjective bias.
Some enhanced system functions which resulted
in more efficient work and some improved quality
of the information transferred, but the effects of
these interventions on patient outcomes could not
be substantiated. The lack of valid measurements
of patient outcomes and ethical considerations
relating to patient harm could make it difficult and
complex to evaluate the impacts of interventions
directly on patient outcomes. There is, therefore,
little empirical evidence in the literature as to
how interventions were able to bring about better
patient outcomes. Of the studies reviewed, only
a few studies directly evaluated patient outcomes.
In selecting interventions aimed at improving
handoffs, organizations should consider which
method is most appropriate to their setting, depend-
ing on the expected outcomes and available
resources. The applicability of the interventions
selected should be carefully and thoroughly
considered prior to implementation. Table 1 also
summarizes the strengths and weaknesses of the
interventions described in the studies reviewed,

together with recommendations for implementing
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each intervention. Riesenberg et al."® have recom-
mended several strategies that could be incor-
porated during the implementation of inter-
ventions to achieve more effective handoffs. These
include enhancing the communication skills of the
participants, applying technology-based solutions,
and executing handoff in an appropriate environ-
ment. Moreover, the handoff process needs to be
formalized, and staff need to be involved in the
process by being educated and trained for their
roles. It is also important that the leaders of the
organization should value and support the process.

A majority of the studies of handoff
improvement based the measuring of their out-
comes on the effect on systems, information, and
healthcare providers. Only a few studies objec-
tively assessed the outcome for the patient. Of
these studies, it was found that implementing a
computerized handoff system and supplementing
the handoff with information tools appeared to
promote continuity of patient care.”** Using an
electronic handoff template and supplementing a
written report with a verbal telephone handoff
were also found to promote the quality of patient
care.””® However, to ensure that handoffs are
effective and ultimately promote positive patient
outcomes, further studies are recommended which
objectively assess the association between hand-
off improvement and patient outcomes. Before
generally recommending any intervention to
improve handoffs, those interventions need to be
rigorously assessed to ensure their effectiveness,
which would eliminate the possibility of wasting
time, effort, and resources on unsound inter-

ventions. Unfortunately, a majority of recent
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Vachprasit R, et al.

studies of improvements in handoffs have failed
to employ a rigorous study design, which has
limited their generalizability. Mostly, the studies
reviewed used pre-post intervention evalua-

2,5-7,9,18,19,21,22,25,28,

tion, 2323142 followed by solely post
intervention evaluation.'"********' Few studies used
group comparison.***" One study was a cohort
study.”® Only two studies applied a rigorous,
randomized crossover design.*”*' For this reason,
more rigorous studies to determine the effective-
ness of various handoff improvement inter-

ventions are required.

Conclusions

Healthcare providers utilize handoff as a
tool for ensuring the delivery of continuous and
safe care, but adverse outcomes resulting from
handoff breakdown are still commonly found.
The JCAHO and many studies have requested
healthcare organizations to standardize handoffs.
A number of studies have devised and examined
interventions aimed at improving handoff
quality. Most of these studies seemed to benefit
patients, but measured their outcomes on other
targets such as the system, information, and
the healthcare providers. Only a few studies
objectively assessed outcomes on patients.

Healthcare providers could apply the inter-
ventions described in this article to improve
handoff. However, particular settings may need
specific interventions. Therefore, an appro-
priate handoff needs to be designed by the
participants involved in the process in order
to meet the needs of units and organizations.

To justify the commitment of time, effort, and
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resources to making handoffs successful, more

rigorous evaluations of the effectiveness of

handoff improvement interventions are required.

Since the ultimate purpose of handoff is to

benefit patients, any improvement should be

demonstrated by maintaining or enhancing

positive patient outcomes.
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