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Abstract

Purpose: The purpose of this systematic review is to appraise and summarize existing literature on
clinical handover.
Data sources: We searched EMBASE, MEDLINE, Database of Abstracts of Reviews of Effects and
Cochrane Database of Systematic Reviews.
Study selection: Included articles were reviewed independently by the review team.
Data extraction: The review team extracted data under the following headers: author(s), year of
publication, journal, scope, search strategy, number of studies included, type of studies included,
study quality assessment, used definition of handover, healthcare setting, outcomes measured,
findings and finally some comments or remarks.
Results of data synthesis: First, research indicates that poor handover is associated with multi-
ple potential hazards such as lack of availability of required equipment for patients, information
omissions, diagnosis errors, treatment errors, disposition errors and treatment delays. Second,
our systematic review indicates that no single tool arises as best for any particular specialty or use
to evaluate the handover process. Third, there is little evidence delineating what constitutes best
handoff practices. Most efforts facilitated the coordination of care and communication between
healthcare professionals using electronic tools or a standardized form. Fourth, our review indicates
that the principal teaching methods are role-playing and simulation, which may result in better
knowledge transfer to the work environment, better health and patients’ well-being.
Conclusions: This review emphasizes the importance of staff education (including simulation-based
and team training), non-technical skills and the implementation process of clinical handover in
healthcare settings.
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Introduction

In recent years, patient safety has picked up momentum. Within the
field of patient safety research, there is a focus on the incidence of
adverse events. Patient harm is not only estimated to be the 14th

leading cause of the global disease burden, but it is also associated
with negative repercussions for healthcare professionals and increas-
ing healthcare costs for the hospital and society [1]. Handover is
a process central to the delivery of high-quality and safe care. It
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is defined as ‘the transfer of professional responsibility and liabil-
ity for some or all aspects of care for a patient or patient group, to
another person or a professional group on a temporary or permanent
basis’ [2]. The transfer of essential information from one healthcare
provider to another is an integral component of healthcare [3].

Handover has been recognized internationally as a high-risk area
for patient safety, and the call for interventions to improve the
handover process has increased. For example, patient handover
is one of the World Health Organization’s top five priorities [4],
and it is furthermore included as a patient safety parameter by the
Joint Commission on Accreditation of Healthcare [5] and the Aus-
tralian Medical Association [2]. Consequently, several interventions
to improve the handover process have been launched. These inter-
ventions usually target process standardization (e.g. SBAR, P-VITAL,
SURPASS and SHARED), training or education, changes to the
physical environment and technology [6].

The importance of patient handover becomes evident from the
number of preventable incidents and adverse events resulting from
poor communication between healthcare professionals [7, 8]. More-
over, suboptimal handover quality is a persisting deficit in safety
culture evaluations [9, 10]. Several factors contribute to ineffective
handover, including an increase in workload [11], lack of policies
and standard protocols [12], team awareness [13], communication
breakdowns [14], lack of training [15], infrastructure [13], attitude
and organizational culture [16].

Despite the importance of the handover process and the clear need
for improvement, the availability of effective interventions is limited
[17, 18]. This systematic review aims to appraise and summarize
existing literature on this topic and give a comprehensive, thorough
and objective picture of ‘clinical handover’.

Methods

We performed a systematic review of systematic reviews on clinical
handover in healthcare settings. We followed the Preferred Reporting
Items for Systematic Reviews and Meta-Analysis (PRISMA) guide-
lines to identify, screen, select and include papers [19]. We also care-
fully read Smith et al.’s (2011) article on methods in conducting a sys-
tematic review of systematic reviews of healthcare interventions [20].

Search strategy
We searched EMBASE, MEDLINE, Cochrane Database of System-
atic Reviews and the Database of Abstracts of Reviews of Effects,
using a search strategy (see Appendix A). The search strategy was
initially created for MEDLINE (see Appendix A) and subsequently
adapted for the other databases. No review protocol exists. We
decided on the eligibility criteria a priori. We only included system-
atic literature reviews regarding the handover process. We considered
studies of handover in all healthcare settings. There were no restric-
tions based on publication date or language. We only included articles
with English abstracts.

Study selection
The identified studies in the searches were de-duplicated. The first
author (M.D.) reviewed the abstracts for compliance with the eligi-
bility criteria and their relevance for inclusion. In consultation with
a third reviewer, the review team (M.D. and D.U.) independently
reviewed the resulting full-text articles. The review team included
one person with methodological experience and one person with
expertise on the topic. If there were differences in opinion about
eligibility, these were resolved by mutual agreement, and if this was

not reached, an external opinion was sought (J.B.). We also con-
ducted a manual search of the reference lists of reviews captured by
the initial inquiry to minimize the risk of missing relevant reviews.

Data extraction
We extracted data out of the included articles using a predefined form
in Microsoft Excel under the following headers: author(s), year of
publication, journal, scope of review, search strategy, number of
studies included, type of studies included, study quality assessment,
used definition of handover, healthcare setting/context, outcomes
measured, findings and finally some comments or remarks. To con-
ceptualize and evaluate the success of the various implementation
strategies to improve handover, we used the model of Proctor et al.
(2011) to categorize the type of outcomes by implementation (e.g.
acceptability), service (e.g. effectiveness) or client (e.g. satisfaction)
outcomes [21]. The second author (D.U.) then cross-checked and
confirmed all abstracted data after an independent review. In case
of disagreement, we reached a consensus through discussion. We
descriptively analysed all data extracted from the reviews. We could
not conduct a meta-analysis due to the heterogeneity of the reviews
and their included studies.

Quality assessment
Two reviewers (M.D. and D.U.) independently assessed the quality of
included reviews using the (Assessing the Methodological Quality of
Systematic Reviews (AMSTAR 2) Checklist.

Results

We retained 168 potentially relevant articles. After a critical assess-
ment of title and abstract, we selected 22 papers for full-text eval-
uation, of which 6 were excluded. A hand search of the reference
lists resulted in the addition of three publications. Finally, we consid-
ered 19 papers for further analysis [22–40]. See PRISMA flow chart
(Figure 1) for a detailed overview of the study selection. The major-
ity of excluded studies were narrative reviews or had no relevance to
this systematic review’s scope (see Table 1).

Quality assessment
Table 2 represents the results of the critical appraisal using the
AMSTAR 2 tool. The high risk of bias rating was due to no ade-
quate investigation of publication bias [17, 22, 24–30, 32–39, 41],
no satisfactory technique for assessing the risk of bias in individual
studies [17, 22, 24–30, 32–39, 41], no list of excluded studies and
justification of exclusion [17, 22, 24–30, 32–39, 41], no explanation
for the selection of the study designs [17, 22, 24–30, 32, 34–38, 41]
and, finally, no protocol establishing the review method prior to the
conduct [17, 22, 24–30, 33, 34, 37–39, 41]. All reviews indicated a
relatively poor methodological quality of their included studies.

Review characteristics
We present the review characteristics in Table 3. The reviews were
published between 2009 [25] and 2018 [30, 34]. The total number
of studies included in the reviews ranged from 10 [25, 29] to 95 [39].
One review did not include any studies [31]. Most reviews included
various study designs such as pre-/post-test interventions [17, 25, 27,
29, 30, 32, 34–37], Randomized controlled trials RCTs [17, 25, 30,
32, 34–37] and cross-sectional designs [17, 33, 39]. Only one review
included only RCTs [41].

D
ow

nloaded from
 https://academ

ic.oup.com
/intqhc/advance-article/doi/10.1093/intqhc/m

zaa170/6039082 by guest on 05 January 2021



Review clinical handover • Systematic Review 3

Figure 1 PRISMA flow chart.

We included various healthcare settings: primary care and/or
the interface with secondary care [34, 38, 39, 41] and hospital-
based care [17, 25–37, 39], including postoperative handovers
[28, 33], surgical handovers [27], handover between clinical depart-
ments [37], handover between paramedics and the emergency depart-
ment [17], and handover between the intensive care unit and gen-
eral wards [32]. Only one review included a variety of healthcare
environments [39]. Four studies focused on trainees to evaluate
specific educational interventions targeting the handover process
[22, 24, 29, 30].

The reviews included various outcomes (see Table 4), which
we organized—according to the model of Proctor et al. (2011)—
in implementation, service and patient outcomes [21]. Two articles
included implementation outcomes and, more specifically, the per-
ception among stakeholders that a given intervention is satisfactory
[26, 39]. Several patient outcomes were also measured: satisfaction,
empowerment, adverse events, length of stay, unplanned readmis-
sions and mortality [17, 25–32, 34, 35, 39, 41]. However, most out-
comes referred to the service level of the improvement interventions
(e.g. information transfer, technical errors, teamwork, handover
duration, hospital use and continuity of care).

Characteristics of handover and potential hazards
The most commonly used definition of ‘clinical handover’ was the
one of the British Medical Association (2004): ‘the transfer of profes-
sional responsibility and accountability for some or all aspects of care
for a patient, or group of patients, to another person or professional
group on a temporary or permanent basis’ [2].

Lack of active listening, lack of attention or divided attention of
the receiving healthcare professional(s), workload and lack of time
were the leading causes of poor handover [38]. Handover effective-
ness was associated with the availability of appropriate personnel to
receive the handover and a positive relation between healthcare pro-
fessionals [38]. Most frequently cited barriers to effective handovers
were communication barriers, problems associated with standardiza-
tion, environmental issues, equipment issues, a lack ormisuse of time,
lack of training or education, human factors and difficulties related
to the complexity of cases or high caseloads [39].

Poor handover is associated with multiple potential hazards such
as lack of availability required equipment for patients, informa-
tion omissions, diagnosis errors, treatment errors, disposition errors,
treatment delays, delays in pending tests and diagnostic results, and
failure to verify that the correct patient was transported [26].
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Table 1 Article characteristics

Author(s) Year Title Reason Phase

Bost et al. 2010 Clinical handover of patients arriving by ambulance to the
emergency department—a literature review

No systematic review Abstract review

Jensen et al. 2013 Handover of patients: a topical review of ambulance crew to
emergency department handover

No systematic review Abstract review

Anderson et al. 2014 Nursing bedside clinical handover—an integrated review of
issues and tools

No systematic review Abstract review

Manser and
Foster

2011 Effective handover communication: an overview of research and
improvement efforts

No systematic review Abstract review

Bakon et al. 2016 Nursing handovers: an integrative review of the different models
and processes available

No systematic review Abstract review

Bressan et al. 2019 Patient’s experiences of bedside handover: findings from a meta-
synthesis

Patient’s experiences
bedside shift-to-shift

Abstract review

Tobiano et al. 2018 Patient participation in nursing bedside handover: a systematic
mixed methods review

Patients’ experiences
bedside shift-to-shift

Abstract review

Flynn et al. 2017 A review of enhanced paramedic roles during and after hospital
handover of stroke, myocardial infarction and trauma patients

Paramedic’s role in the
handover process

Abstract review

Wong et al. 2008 A structured evidence-based literature review regarding the
effectiveness of improvement interventions in clinical handover

No systematic review Abstract review

Flemming and
Hübner

2013 How to improve change of shift handovers and collaborative
grounding and what role does the electronic patient record
system play? Results of a systematic review

Focus on electronic patient
records

Full-text review

Lockwood, C. 2016 What is the best nursing handover style to ensure continuity of
information for hospital patients?

Summary of Smeulers et al.
(2014) [31]

Full-text review

Mardis et al. 2016 Bedside shift-to-shift sandoffs: a systematic review of the
literature

No full-text available Full-text review

Poletick and
Holly

2010 A systematic review of nurses’ inter-shift handoff reports in
acute care hospitals

No full-text available Full-text review

Riesenberg et al. 2009 Systematic review of handoff mnemonics literature See Riesenberg et al. (2010)
[39]

Full-text review

Riesenberg et al. 2009 Residents’ and attending physicians handoffs: a systematic
review of the literature

See Riesenberg et al. (2010)
[39]

Full-text review

Feedback or assessment tools
Research indicated that feedback or assessment improves the content
or organization measures of handover, while process and profession-
alism measures are less reliably improved [36]. The most commonly
described method to provide feedback on the handover process
was the one-on-one approach, often accompanied by significant
reductions in medical errors and better documentation of diagnostic
tests/results [36].

All existing evaluation tools on handover quality were used in an
inpatient setting [36, 37] and mainly focused on information trans-
fer. Some also assessed clinical task performance, non-technical skills
and nursing satisfaction with handover quality [33]. Most tools were
observational, and the extent to which their validity and reliabil-
ity have been evaluated was variable [33]. No single tool arises as
best for any particular specialty or use, but the Handoff CEX—or
tools based on it—was the most widely studied tool [36]. The most
frequently used handover activity-related outcome measures were
information gaps, handover duration, number of patients handed off,
interruptions, care quality, frequency of tool use, handoff efficiency,
user satisfaction metrics and length of shift-report [37].

Interventions to improve handover
If possible, we detailed the effects of interventions in Table 5 by
linking specific improvement strategies to specific results. Often-
cited strategies to improve the handover process were liaison nurses

[26, 32], standardization strategies [17, 25–27, 32, 34, 35, 38, 39],
technological solutions [27, 35, 41], training and education [35] and
staff involvement [41]. Improvements in information transfer were
the most commonly reported successes, being found in more than
half of the studies. Staff satisfaction was the next most commonly
improved [35]. Additionally, interventions such as handover proto-
cols, checklists and team training improved metrics of effectiveness
(i.e. decreased technical errors and information omissions), efficiency
(i.e. reduced handover duration, or time to complete specific tasks)
and perceived teamwork [33].

Mnemonics—an alphabetical listing technique that aids infor-
mation retention—were mostly used to standardize the handover
process [28]. In a review of handover mnemonics, 14 different
mnemonics were identified, of which SBAR was most frequently
described [39]. In general, the use of standardized written reports
resulted in greater accuracy and consistency of information trans-
fer, increased necessary elements communicated during handover,
decreased numbers of dropped tasks, saved nursing time, increased
healthcare professionals’ and patients’ satisfaction, improved team-
work and nursing knowledge and increased patient empowerment
[17, 25–28, 32, 38, 39]. Although Müller et al. (2018) con-
cluded some evidence of the effectiveness of SBAR implementation
on patient outcomes, this evidence is limited to specific circumstances
such as communication over the phone. Only half of the studies
found significant improvements in eight patient outcomes: inter-
national normalized ratio values, critical incident reporting system
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Table 4 Outcomes organized according to the model of Proctor et al. (2011)

Author(s) Implementation
outcomes

Service outcomes Client outcomes

Wood et al. (2015) Improved handover consistency
Increased frequency of necessary information transfer
Reduced questioning by personnel
Increased number of elements communicated

Masterson et al. (2013) Improved reporting of patient information
Improved physiologic
parameters

Improved physicians’ understanding of what information
was required for handover to be completed effectively

Greater confidence and comfort with handover
A reduction in technical errors and omitted information

Decrease in medication
events from 5.42 to 3.15

Improved rates of checks on critical machinery
A non-significant decrease in the length of time for handover

Ong and Coiera (2011) Improved communication and coordination between ICU
and speciality ward

Reduced numbers of technical errors from 5.42 to 3.15
Reduced mean number of information omissions from 2.09
to 1.07

Perceived as easier
compared to verbal
handoff

Significant reduction in errors and omissions in prescribing
or administration of drug therapy after transfer

The mean number of errors or omissions per transfer was
reduced from 3.97 to 0.45

Patients requiring interven-
tion because of errors or
omissions were reduced
from 100 to 68%

Segall et al. (2012) Decreased technical errors and information omissions
Reduced handover duration or time to complete specific
tasks

Better perceived teamwork
Pucher et al. (2015) A reduction of pre-rounding time (62.7 vs. 51.9 min)

A reduction in frequency of missed patients
A reduction in length of
stay from 5 to 4 days

Reduced handover time (15.3 vs. 9.6 minutes)
Reduced time required to access lab study results
A significant decrease in handover omissions (5.42±1.24 vs.
3.15±0.71)

Arora et al. (2009) Decreased number of patients missed by 50%
Increased available time for pre-round by 40%
Decreased rounding time by 3 h per week
Overall improvement in continuity of care

Drop in preventable
adverse events from 1.7
to 1.2%

Improved identification
Improved staff communication
Improved transfer of information

Patient empowerment
Improved nursing knowledge

Müller et al. (2018) Reduction of adverse
patient events

Reduction of drug events
Reduction of patient falls
Decreased restrained
patients rate and catheter-
associated urinary tract
infection rate

Improved patient safety-
related outcomes

Continued.
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Table 4 (Continued)

Author(s) Implementation
outcomes

Service outcomes Client outcomes

Decreased critical incidence reporting system events due to
communication breakdowns in the department of anaes-
thesiology of two clinics decreased significantly from 31 to
11%

A reduction in hospital
mortality (−11%)

A reduction in MRSA
bacteraemias (−83%)

A reduction in adverse
events (−65%)

A reduction in and cardiac
arrests (−8%)

Improvement in the management of anti-coagulated patients
in nursing centres

A reduction in 30-day
readmissions (0.12 vs
0.04)

A reduction in avoidable
hospitalizations (0.15 vs
0.05)

van Sluisveld et al. (2015) Improvement in the
reduction of adverse
events

Improvement in continuity of care
Reduced preventable
adverse events from 65
to 42%

Perceived as more accurate in terms of improving the transfer
of information

Reduction in the median time to finalize the discharge letter
from 23 to 4 days

Reduction in the proportion of patients with a discharge
delay of >2 h from 49 to 22%

Reduction in the proportion with a discharge delay of >4 h
decreased significantly from 29 to 14%

Reduction in mean step-
down unit Length of stay
LOS from 71 to 37 days

Riesenberg et al. (2010) Decreased overtime
A 95% success rate for process completion and accuracy in
the first year

Increased staff
satisfaction

Increased patient satisfac-
tion

Improved compliance with documentation of essential
information

Saved nurse time
Improved physician–nurse communication
Increased knowledge of essential patient data (such as reason
for admission, known drug allergies, and active clinical
problems)

Improved nurses’ ability to identify anticipated clinical status
changes

Moller et al. (2013) Shorter length of stay
Decreased in-hospital
mortality

Decreased unplanned
admissions on ICU

Foster & Manser (2012) Decreased number of dropped tasks
Decreased patient care items lost within 24 h of the handoff

Continued.
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Table 4 (Continued)

Author(s) Implementation
outcomes

Service outcomes Client outcomes

Decreased patient information lost across consecutive
handoffs

Increased retention of information by receiving clinicians
Increased prevention of
adverse events

A change in the number of transferrer interventions required
after handoff

A change in the number of first doses of medication
administered in a timely fashion

Decreased number of dropped tasks
Decreased patient length of
stay

Table 5 Results of possible handover interventions implemented

Author(s) Intervention Effects

Wood et al. (2015) Mnemonics Improved handover consistency
Increased frequency of necessary information transfer
Reduced questioning by personnel
Increased number of elements communicated

Masterson et al. (2013) Simulation-based communication
workshop

Improved reporting of patient information

Improved physiologic parameters
Role-playing Improved physicians’ understanding of what information was required for

handover to be completed effectively
Curriculum mnemonics Greater confidence and comfort with handover
Handover protocol based on
Formula 1

A reduction in technical errors and omitted information

Workshop+Handover protocol Improved rates of checks on critical machinery and medications with a decrease
from 5.42 to 3.15 events per handover

A non-significant decrease in the length of time for handover
Ong and Coiera (2011) ICU liaison nurse Improved communication and coordination between ICU and speciality ward

Handover protocol based on
aviation and Formula 1

Reduced numbers of technical errors from 5.42 to 3.15

Reduced mean number of information omissions from 2.09 to 1.07
Voice-mail handoff Perceived as easier compared to verbal handoff
Pharmacist-initiated handoff Significant reduction in errors and omissions in prescribing or administration of

drug therapy after transfer.
The mean number of errors or omissions per transfer was reduced from 3.97 to
0.45

Patients requiring intervention because of errors or omissions were reduced
from 100 to 68%

Segall et al. (2012) Handover protocols, checklists and
team training

Decreased technical errors and information omissions

Reduced handover duration or time to complete specific tasks
Better perceived teamwork

Pucher et al. (2015) Proformas and checklists A reduction of pre-rounding time (62.7 vs. 51.9 min)
A reduction in frequency of missed patients
A reduction in length of stay from 5 to 4 days

TeamSTEPPS Reduced handover time (15.3 vs. 9.6 minutes)
Reduced time required to access lab study results

Handover protocol based on
Formula 1

A significant decrease in handover omissions (5.42±1.24 vs. 3.15±0.71)

Arora et al. (2009) Digital handover template Decreased number of patients missed by 50%
Increased available time for pre-round by 40%
Decreased rounding time by 3 hours per week
Overall improvement in continuity of care

Computerized sign-out Drop in preventable adverse events from 1.7 to 1.2%
Technological solutions Improved identification

Improved staff communication

Continued.
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Table 5 (Continued)

Author(s) Intervention Effects

Verbal exchange with written
information

Improved transfer of information

Patient involvement in the handover
process

Patient empowerment

Improved nursing knowledge
Müller et al. (2018) Mnemonics (SBAR) Reduction of adverse patient events

Reduction of drug events
Reduction of patient falls
Decreased restrained patients rate and catheter-associated urinary tract
infection rate

Improved patient safety-related outcomes
Decreased critical incidence reporting system events due to communication
breakdowns in the department of anaesthesiology of two clinics decreased
significantly from 31 to 11%

A reduction in hospital mortality (−11%)
A reduction in MRSA bacteraemias (−83%)
A reduction in adverse events (−65%)
A reduction in and cardiac arrests (−8%)
Improvement in the management of anti-coagulated patients in nursing centres
A reduction in 30-day readmissions (0.12 vs 0.04)
A reduction in avoidable hospitalizations (0.15 vs 0.05)

van Sluisveld et al. (2015) Handover forms Improvement in the reduction of adverse events
Improvement in continuity of care

Multidisciplinary form Reduced preventable adverse events from 65 to 42%
Printed sign-out document Perceived as more accurate in terms of improving the transfer of information
Electronic discharge letter Reduction in the median time to finalize the discharge letter from 23 to 4 days
ICU liaison nurse Reduction in the proportion of patients with a discharge delay of >2 h from 49

to 22%
Reduction in the proportion with a discharge delay of >4 h decreased signifi-
cantly from 29 to 14%

Reduction in mean step-down unit LOS from 71 to 37 days
Riesenberg et al. (2010) Walking rounds Decreased overtime

Bedside shift reports Decreased overtime
Customized telephone-based system Decreased overtime
Written report A 95% success rate for process completion and accuracy in the first year

Increased staff and patient satisfaction
Improved compliance with documentation of essential information
Saved nurse time
Improved physician–nurse communication
Increased knowledge of essential patient data (such as reason for admission,
known drug allergies, and active clinical problems)

Improved nurses’ ability to identify anticipated clinical status changes
Moller et al. (2013) Surgical two track clinical pathway Shorter length of stay

Decreased in-hospital mortality
Decreased unplanned admissions on ICU

Foster and Manser (2012) Standardized handoff sheets Decreased number of dropped tasks
Decreased patient care items lost within 24 hours of the handoff
Decreased patient information lost across consecutive handoffs
Increased retention of information by receiving clinicians
Increased prevention of adverse events
A change in the number of transferrer interventions required after handoff
A change in the number of first doses of medication administered in a timely
fashion

Decreased number of dropped tasks
Decreased patient length of stay

events (communication errors), unexpected death and ICU admis-
sion, patient falls and 30-day readmissions, transfers to hospital and
avoidable hospitalizations [34].

The included reviews evaluated several other strategies to improve
handover. The implementation of a liaison nurse was found to

improve communication and coordination of care [26, 32], and com-
puterized tools were associated with a reduction of pre-rounding
time and frequency of missed patients [27]. The Six Sigma method-
ology and TeamSTEPPS resulted in reduced handover time and
time required to access lab study results. The ‘pit-stop’ model was
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associated with a significant decrease in handover omissions [26, 27].
Precisely at the interface between primary and secondary care, med-
ication reconciliation, electronic tools, discharge planning, shared
involvement in follow-up by hospital and community care providers,
use of electronic discharge notifications and web-based access to dis-
charge information for general practitioners had a significant effect
in reducing hospital use, in improving continuity of care (e.g. accu-
rate discharge information) and in enhancing patient status after
discharge (e.g. satisfaction) [41].

Only a few studies found positive effects of handover interven-
tions on patient outcomes. Robertson et al. (2014) found only one
study (out of 29) that reported a 12% decrease in adverse events
due to standardization. Another study reported a significant reduc-
tion in the length of stay due to implementation of an electronic
handover system [35]. Moller et al. (2013) also found one study
(out of 28) that demonstrated a significant reduction in the length
of stay, in-hospital mortality, and unplanned admission as a result
of a structured handover form included in the clinical pathway [28].
Pucher et al. (2015) found only one study (out of 19) that reported a
reduction in the length of stay from 5 to 4 days after the implemen-
tation of a computerized template [27]. Arora et al. (2009) found
that a structured format or a technology solution resulted in a drop
in preventable adverse events by 1.2% [25]. Finally, van Sluisveld
et al. (2015) found that liaison nurses and handover forms effectively
reduced preventable adverse events [32].

Educational interventions to improve handover
The principal teaching methods were role-play and simulation, which
were better received by learners than in didactic sessions [24, 29, 30].
Popular content themes were facilitating information management
and communication skills (i.e. specific handover techniques such
as mnemonics and electronic tools), reducing the potential for
errors (i.e. identifying the components of effective and ineffective
handovers) and improving provider confidence (i.e. ensuring that
participants felt comfortable challenging or requesting additional
information from others) [22, 29, 30].

Results on educational interventions’ outcomes indicated that
learners’ knowledge and skills had transferred to the work envi-
ronment. The health and well-being of patients had improved, and
residents felt more confident in their handover. The latter often
resulted in improved reporting of patient information and reduced
errors of omission [29, 30].

Discussion

Effective communication is essential to ensure patient safety.
Research linked poor handover to inaccurate diagnoses, delayed
treatments, medical incidents, patient falls, more extended hospi-
tal stays, lower satisfaction rates for patients and healthcare staff
and increased costs [42–45]. We aimed to appraise and summarize
existing literature on ‘clinical handover’.

First, research indicated that poor handover is associated with
multiple potential hazards such as lack of availability of required
equipment for patients, information omissions, diagnosis errors,
treatment errors, disposition errors, treatment delays, delays in pend-
ing tests and diagnostic results and failure in verifying that the correct
patient was transported. Identified problems for handover were lack
of active listening, lack of attention, divided attention of the receiving
healthcare professional(s), workload and lack of time. A signifi-
cant challenge that healthcare systems face is an increase in patients
with chronic conditions, which leads to more healthcare transitions.

A review of 21 clinical handover studies from Wood et al. (2015)
raised concerns about the quality of communication and informa-
tion exchange between prehospital and hospital staff [38]. Handover
outside the hospital is becoming increasingly important due to an
increase in number of chronic patients, a decrease of the length of
hospital stay and an increase in proportion of outpatient care. As a
result, more and more patients experience multiple transitions during
their trajectory, and discontinuity in their care may threaten patient
safety. An additional challenge is the different perspectives among
healthcare providers in differing settings regarding the most crucial
information to be exchanged in handover [46].

Second, most evaluation tools measured handoff activity-related
outcomes such as information gaps, handover duration, number of
patients handed off, interruptions, care quality, frequency of tool
use, handoff efficiency, user satisfaction metrics and length of shift-
report. Our systematic review indicates that no single tool arises
as best to evaluate the handover process. In their review of the
handoff literature, Patterson and Wears (2010) were also not able
to make recommendations for using any particular standardized,
reliable measurement tool suitable for all clinical areas [43].

Third, there is little evidence delineating what constitutes the
best handover practices. Most efforts primarily aim to facilitate care
coordination and communication between healthcare professionals
by using electronic tools or a standardized form. Reported success in
handover improvements seems to be limited to specific projects and
is mostly limited to efficiency outcomes or surrogate patient safety
measures such as saved nursing time, increased healthcare profes-
sionals’ and patients’ satisfaction, improved teamwork, improved
nursing knowledge and greater patient empowerment. Only a few
individual studies found positive effects on patient outcomes such as
adverse events, readmissions and mortality. One hopeful prospec-
tive intervention study of a resident handoff-improvement program
in nine hospitals (including a mnemonic to standardize verbal and
written handovers, handoff and communication training, faculty
development and observation program and a sustainability cam-
paign) showed a decrease of 23% in medical-error rate and a 30%
reduction in the number of preventable adverse events in 10.740
patient admissions [47].

The SBAR model and its adaptations remain the only model
employed across various specialties. While many reviews continue
to advocate using mnemonics in the handover process, the evidence
for their usefulness is inconclusive. Local modifications to improve
acceptance and adoption by healthcare professionals are always
required. One additional challenge of standardizing handoff infor-
mation is the variation in clinical practice between disciplines and
settings. Therefore, a common ground between disciplines is neces-
sary to improve interdisciplinary communication, including practical
information (e.g. bed location), background information (e.g. the
reason for admission), planning information (e.g. discharge plan) and
safety information (e.g. allergies) in an electronic health record [48].

Although research is inconclusive about interventions to improve
handover, studies showed that good handover is essential to reduce
potential hazards. Therefore, all healthcare professionals must learn
and maintain excellent handover skills as poor handover is associ-
ated with multiple potential risks. Our systematic review indicates
that the principal teaching methods are role-playing and simula-
tion, which are better received by learners than didactic sessions and
which may result in better knowledge transfer to the work environ-
ment, better health and well-being of patients, increased confidence
of healthcare professionals in their handover, which again results
in improved reporting of patient information and reduced errors of
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omission. Handover education is often non-existent or inadequate,
and frameworks often lack or vary greatly [49, 50].

Based on the results of our systematic review, we formulate
several recommendations. We recommend harmonizing terminology
and definitions for describing handover, improvement methods or
types of outcomes. Second, our review has demonstrated that there
is a limited amount of good-quality research on handover. Failure
to show effects may be that the included studies are of little quality
and yield heterogeneous results. We suggest implementingmore feasi-
ble study designs such as pragmatic trials and high-fidelity simulation
studies, large-scale studies with comparison groups and no simultane-
ous implementation of multiple interventions for outcome measures.
Finally, assessment, ongoing feedback and training or education are
essential components for improving handover [36]. We recommend
curricular interventions designed for mixed audiences as handover
is a rather heterogeneous activity and requires a multidisciplinary
approach. We emphasize on a combination of lectures, simulation-
based workshops and case-based discussions, with a move towards
more competency-based training.

Our review has a few limitations. First, there may be pri-
mary studies in the field that are not included by existing reviews.
Second, as with all systematic reviews, publication bias may be
present. Finally, studies’ heterogeneity—both in methodology and
interventions—limits the conclusions drawn.

Conclusions

Clinical handover is an essential element of healthcare, ensuring con-
tinuity of care for the patient. Our systematic review found that poor
handover is associated with multiple potential hazards. No single
tool arises as best to evaluate the handover process. There is little
empirical evidence delineating what constitutes best handover prac-
tices. Finally, our review found that healthcare professionals receive
little formal training in this critical responsibility. The interpretation
of our findings is tempered by a profound lack of methodological
quality in current published evidence. We recommend emphasiz-
ing staff education (including simulation-based and team training),
non-technical skills and the implementation process.

Funding

This work was supported by the SafePAT-project and was being exe-
cuted within the context of Interreg V-A EuregionMeuse-Rhine, with
funding from the European Regional Development Fund, Province of
Limburg and Hasselt University.

Data availability statement

Data and research materials supporting the results in the article are
available.

Appendix A. MEDLINE search strategy

1. (hand over? or handing over or handover? or hand-over?)
2. (shift to shift?)
3. (inter shift?)
4. (shift report? or shift-report?)
5. (handoff? or handing off or hand off?)
6. (signout? or sign out? or sign off?)
7. (patient transfer?)

8. Or/1–7
9. (systematic review or literature review)

10. 8 and 9
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