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In recent years, considerable effort has been invested in im-
proving handoff communication. Studies to date have pre-

dominantly focused on intershift handoffs, with relatively little
attention given to intrahospital transfers. Intershift handoffs
occur between care providers of the same departments during
shift changes. Handoffs at intrahospital transfers occur when pa-
tients are transferred from one department to another during
hospitalization. The reasons for transfer include the need for spe-
cialist investigation or intervention, ongoing support not pro-
vided in the referring ward (unit), and repatriation. 

Cohen and Hilligoss have recently conducted a review on
handoffs in hospitals,1 in which they discussed several general is-
sues affecting the effort to improve handoffs, including the am-
biguities in how “handoff ” and “standardization” are defined
and the lack of evidence on the effectiveness of handoff stan-
dardization. Although handoff during transfers was highlighted
as an area of concern, the epidemiology of handoff failures in
intrahospital transfers was not explored. There is currently a gap
in our knowledge on the nature and effects of communication
failures during intrahospital transfers.

In this review, we systematically examined the nature of hand-
off failures during intrahospital transfers. Also under examina-
tion were factors affecting handoff communication and the
effectiveness of the interventions to date. For the purpose of our
review, we define handoff (also known as handover) as follows:

The transfer of responsibility and accountability for some or
all aspects of care for a patient, or group of patients, to an-
other person or professional group on a temporary or perma-
nent basis.2(p. 7)

Handoff communication, then, is the verbal and written ex-
change of pertinent information occurring during this transition
of care.

Continuity of Care

A Systematic Review of Failures in Handoff Communication 
During Intrahospital Transfers

Article-at-a-Glance

Background: Handoffs serve a critical function in ensur-
ing patient care continuity during transitions of care. Stud-
ies to date have predominantly focused on intershift
handoffs, with relatively little attention given to intrahospi-
tal transfers. A systematic literature review was conducted to
characterize the nature of handoff failures during intrahos-
pital transfers and to examine factors affecting handoff com-
munication and the effectiveness of current interventions. 
Methods: Primary studies investigating handoff commu-
nication between care providers during intrahospital trans-
fers were sought in the English-language literature between
1980 and February 2011. Data for study design, population
characteristics, sample size, setting, intervention specifics,
and relevant outcome measures were extracted.  
Data Synthesis: Study results were summarized by the im-
pact of communication breakdown during intrahospital trans-
fer of patients, and the current deficiencies in the process.
Results of interventions were summarized by their effect on
the quality of handoff communication and patient safety.
Findings: The initial search identified 516 individual arti-
cles, 24 of which satisfied the inclusion criteria. Some 19
were primary studies on handoff practices and deficiencies,
and the remaining 5 were interventional studies. The stud-
ies were categorized according to the clinical settings in-
volved in the intrahospital patient transfers.
Conclusions: There is consistent evidence on the per-
ceived impact of communication breakdown on patient
safety during intrahospital transfers. Exposure of handoffs
at patient transfers presents challenges that are not experi-
enced in intershift handoffs. The distinct needs of the spe-
cific clinical settings involved in the intrahospital patient
transfer must be considered when deciding on suitable inter-
ventions. 
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Methods
DATA SOURCES

A search of the English-language literature between 1980 and
September 2010 with MEDLINE was conducted, using the fol-
lowing search terms: “intrahospital transfer,” “intrahospital
transport,” “intra-hospital transfer,” “intra-hospital transport,”
“handover,” and “handoff.” A follow-up search was carried out
on February 16, 2011. A manual search of article bibliographies
was also performed.

STUDY SELECTION

Electronic citations, including available abstracts, were
screened to select reports for full-text review. Selection criteria for
inclusion were published primary studies that investigated hand-
off communication during intrahospital patient transfers. Stud-
ies relating to shift handoffs, outpatient handoffs, discharge of
patients, interhospital transfers, transfers to long-term care or
home settings, and communication with patients and their rel-
atives were excluded. Only English-language articles that ap-
peared in peer-reviewed journals were eligible. Studies that did
not generate primary data on handoff or did not specify a
method for data collection and sample size were also excluded.

DATA EXTRACTION

Data for study design, population characteristics, sample size,

setting, intervention specifics (if appropriate), and relevant out-
come measures were extracted. 

DATA SYNTHESIS

Results of the studies were summarized by the impact of com-
munication breakdown during intrahospital transfer of patients
and the current deficiencies in the process. Results of interven-
tions were summarized by their effect on the quality of handoff
communication and patient safety. Studies were categorized ac-
cording to the clinical settings involved in the intrahospital pa-
tient transfers. Quantitative synthesis was deemed not
appropriate for this body of literature because of wide variabil-
ity in research design, populations, types of interventions and
outcomes. 

FINDINGS

Our search identified 516 individual articles (Figure 1,
above), 24 of which satisfied the inclusion criteria. Some 19 were
primary studies on handoff practices and deficiencies (Appen-
dix 1, available in online article) and the remaining 5 were inter-
ventional studies (Appendix 2, available in online article). One
study performed a retrospective review of incident reports re-
lated to handoffs within a hospital.3 The study found that 42%
(n = 140) of all reports were related to transfers between inpa-
tient wards. The remaining 24 studies focused on a handful of

Study Flow for Literature Search and Selection

Figure 1. The literature search identified 516 individual articles, 24 of which satisfied the inclusion criteria.

Studies retrieved for full-text screening

(n = 516)

Did not match inclusion criteria

(n = 492)

Citations identified from bibliographies

(n = 61)

Eligible primary studies

(n = 19)

Eligible interventional studies

(n = 5)

Citations identified through MEDLINE

(n = 455)
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clinical settings, including transportation of critically ill patients
(n = 2), discharge of patients from critical care to specialty ward
(n = 5), transfers of surgical patients (n = 7), transfers from the
emergency department (ED; n = 7), transfers of oncology pa-
tients (n = 1), and transfers between wards and radiology (n = 1). 

Transportation of Critically Ill Patients. The literature search
yielded two articles exploring the role of communication in en-
suring safety during transportation of critically ill patients.4-5 In
one paper, 176 critical incidents submitted to the Australian In-
cident Monitoring Study in intensive care were reviewed.4 Com-
munication and liaison issues between ICU and destination were
cited as the most common management issues, contributing to
adverse outcomes in 47 reports. Some 31% of the incidents had
significant adverse outcomes. Effective planning and communi-
cation were found to be vital in reducing unnecessary waiting
periods, ensuring that the time required for transportation was
kept to a minimum and that equipment required for the patient
was readily available. Detailed analysis of how communication
led to errors was not documented.

In the second study, 97 intrahospital transports from the ICU
were observed.5 Five patients had unnecessary delays away from
the ICU because of problems with ancillary staff availability.
Poor communication between the ICU and destination was
identified as a contributing factor to these unnecessary delays.
The extent to which poor communication contributed to delay
was, however, not reported.

Discharge of Patients from Critical Care to Specialty Ward.
Discharge of the ICU patient to a specialty ward occurs when a
patient no longer requires intensive care. Our literature search
yielded five papers relating to communication during ICU dis-
charge,6-10 two of which were interventional studies.9–10

In one study, the discharge planning process was assessed
from the perspective of critical care nurses.7 Some 43% (n = 218)
of the participants identified communication as the most im-
portant factor in enhancing the discharge planning process. The
nurses reported feeling detached from the process, as they per-
ceived that decision to discharge was typically made by physi-
cians, who communicated to senior staff members to the
exclusion of nurses responsible for patient care. In addition, there
was no consistent handoff policy, and communication between
critical care and ward staff was variable.

In another study, ward nurses reported the need for improv-
ing handoff communication (n = 13).8 The study revealed that
ward nurses, in particular junior staff, who lacked the requisite
skills in managing patients requiring critical care, were often anx-
ious about receiving patients from the ICU. 

Ward staff further expressed being overwhelmed by the in-
formation provided and the technical terms used by ICU nurses.
The need for pretransfer communication to allow for sufficient
preparation time was highlighted.

The role of an ICU liaison nurse in facilitating patient trans-
fer was explored in the remaining studies. Several benefits were
reported, including improved communication and coordination
between the ICU and the specialty ward.6 The liaison nurse was
perceived as a conduit between the ICU and the ward, commu-
nicating with the ward staff regarding imminent patient transfers
and conveying information back to the ICU about ward con-
straints to negotiate the best time for transfer. Patient care after
transfer was also enhanced, as continued clinical support was
provided by the liaison nurse. In two studies, readmission rates
to the ICU were evaluated before and after an ICU liaison nurse
role was introduced.9–10 Both studies hypothesized improvement
in communication between wards and a drop in readmission
rates. This reduction was, however, nonsignificant (p = .05).10

Transfer of Surgical Patients. Surgical patients undergo mul-
tiple transfers through the continuum of care, including preop-
erative transfer from the ward to the operating room (OR),
postoperative transfer from the OR to the recovery room, and fi-
nally from the recovery room back to the ward. Our literature
search yielded six studies that assessed preoperative and/or post-
operative handoffs,11-16 and one interventional study.17 Three of
these studies were, however, published by the same group of re-
searchers within three months of each other,13–15 thereby limiting
generalization across organizations and time periods.

In one study, 444 malpractice claims were reviewed, and 60
were found to involve communication breakdowns.12 Commu-
nication failures were distributed equally in all phases of surgi-
cal care—preoperative (38%), intraoperative (30%), and
postoperative (32%). The study further revealed that handoffs
and transfers in care were especially vulnerable to communica-
tion breakdown, with 43% of communication failures occurring
during handoffs, and 39% during intrahospital transfers. In an-
other study, 20 patients were observed through the surgical jour-
ney.14 Both preoperative and postoperative handoffs were found
to be poor, incurring an information loss of 61.7% and 52.4%,
respectively. Preoperative verbal handoff from the ward to the
OR was completed for only 45% of the patients. Postoperative
handoff was equally poor. Only 66% of the patient-specific in-
formation, 67% of the anaesthetic information, and 30% of the
essential surgical information was transferred. The study further
highlights the increased degradation of handoff information
from the OR to the recovery, and subsequently from the recov-
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ery to the ward.
The remaining studies focused on postoperative handoff be-

tween anesthetists and recovery nurses.11,13,15-16 In all these stud-
ies, handoff was brief, unstructured and informal. Information
omission was the primary concern. One study found that in
67% (n = 185) of the postoperative handoffs essential informa-
tion was not verbally transferred.11 Surgical handoff was again
highlighted to be particularly poor.11,13,15 The surgical team was
often not involved in the handoff, and information on intraop-
erative events was handed over by the anaesthetic team, which
might not be aware of surgery related issues.13 Although surgery
notes commonly accompanied the patient, they were typically
incomplete.15

The unpredictable work pattern at the recovery room was
cited as a barrier to handoff communication.16 Handoffs took
place in the midst of other activities, which competed for the re-
ceiving nurse’s attention. Further, many different members of
staff were transiently involved in the care of patients in the recov-
ery area. Thus, the potential for information loss was high. 

In an interventional study, a standardized handoff protocol
for the transition between the OR and the ICU was developed
on the basis of safety procedures from aviation and the Formula
1 pit-stop process.17 The results were encouraging. The number
of technical errors was reduced from 5.42 to 3.15 (p < .001),
and the mean number of information omissions was reduced
from 2.09 to 1.07 (p = .003). Teamwork was reported to have
improved. The effects of the protocol on patient outcome were,
however, not evaluated. 

Transfers from the Emergency Department. The ED is typi-
cally a hospital’s initial reception department. Patients requiring
hospital admission are first examined at the ED and are subse-
quently transferred to an inpatient unit. Our literature search
yielded six primary studies18-23 and one interventional study.24-25

Inadequate handoff was implicated by both emergency physi-
cians and hospitalists as a major contributor to adverse events.18,20

In one study, 29% (n = 246) of surveyed physicians reported ex-
periencing an adverse event or near miss after ED transfers, and
36 errors were identified, including diagnosis errors (n = 13),
treatment errors (n = 14), and disposition errors (n = 13).20 Fail-
ure to communicate the most recent set of vital signs, which was
cited in 10 of the 36 incidents, was the most prevalent cause of
incidents. Information technology was implicated in several er-
rors, where vital signs recorded in the ED were not visible elec-
tronically. In another study, inadequate or delayed handoff was
reported to result in treatment delays.18 In particular, failure to
communicate pending tests and diagnostic results was a major
cause of delayed care after transfer. 

Another communication barrier between the ED and inpa-
tient wards is the divergent approaches to patient care.18,20,23 ED
work is characterized by a high level of uncertainty, and difficult
decisions have to be made under significant time constraints be-
fore critical data become available. Thus, ED providers typically
view their role as stabilization and disposition, not definitive di-
agnosis and management. Consequently, referrals are often made
with incomplete handoff and treatment. Hospitalists, on the
other hand, expect ED providers to produce definitive diagnoses.
Admissions are commonly denied until confirmatory test results
and laboratory studies are provided.18,20,23 This diversity in ap-
proaches leads to tension in the handoff. Hospitalists might be-
lieve they are being “dumped” with admissions that are difficult
to justify,18,22 whereas emergency physicians might believe that
their professional opinions are being questioned.18 Inpatient
teams would sometimes attempt to steer patients to another
team.22–23

High workload at either the ED or the admitting ward com-
pounds the communication challenges.20 Handoff becomes less
interactive and rushed, and is sometimes omitted. Furthermore,
ED physicians may not have time to review the patient again
before transfer and are unaware of new developments or current
vital signs. Crowding in the ED also causes some patients to be
physically removed from standard care locations, increasing the
possibility of being overlooked. 

Communication failures during referral exacerbate the over-
crowding situation in ED because patients cannot be moved
from the ED to inpatient hospital beds. Long boarding time at
the ED further increases the likelihood of handoff failure, as the
patient is transferred between multiple caregivers because of shift
changes within the department. Omissions and misinformation
during intershift handoffs propagate to the final receiving ward.20

A nursing handoff during ED transfers faces a different set of
challenges. A study on nursing handoff between the ED and the
ICU reported a lack of structure and consistency in how hand-
offs were performed.21 On a patient’s arrival at the ICU, nurses
had a tendency to focus on medical handoff between physicians
and on providing immediate care to the patient. Consequently,
ED nurses felt detached from the handoff process and were un-
certain about the roles they played. Some chose to withhold in-
formation for fear of being repetitive.

In an interventional study, a voice-mail handoff was imple-
mented to replace verbal handoff, so that emergency physicians
could provide handoff at a time convenient to them.24 Most of
the physicians indicated that the dictated system was easier. How-
ever, lack of interaction was flagged as a communication barrier.
Statistical analysis of outcome was not provided in the study.
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Transfers of Oncology Patients. Intrahospital transfers of on-
cology patients require transfer of information regarding the pa-
tient’s treatment protocol, so that continuity of therapy can be
maintained. 

Our literature search yielded one interventional study on the
transfer of oncology patients.25 A pharmacist-initiated handoff
was designed to ensure accurate and timely handoff of the
chemotherapy protocol when a patient was transferred from on-
cology to the critical care unit. The intervention consisted of a
form containing information relating to the specific therapies,
which was completed during patient admission and updated
throughout patient’s hospitalization. On patient transfer, the
form was handed over to the receiving ward. In addition, a ver-
bal handoff was given by the pharmacist, reiterating informa-
tion in the form. The intervention showed 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 (p < .0001). Patients
requiring intervention because of errors or omissions were re-
duced from 100% to 68% (p = .001).

Transfers Between Wards and Radiology. The need for med-
ical imaging procedures is one of the most common causes for
inpatient transfers. Most patients undergo at least one routine di-
agnostic procedure during hospitalization. Our literature search
yielded one paper that assessed handoff communication during
inpatient transfers to radiology.26  In the paper, we reported an
observational study in which radiology porters were shadowed
through the inpatient transfer journey. An average of 4 transfer
errors per transfer were observed in 101 transfers. The most com-
mon errors were inadequate handoff (n = 181) and failure to ver-
ify that the correct patient was transported (n = 176). We also
found that a number of redundancies were built into the trans-
fer process to safeguard against these errors—informational re-
dundancy, in which critical information was communicated
multiple times, at different locations, and procedural redun-
dancy, in which critical processes were performed by different
care providers at multiple points in the transfer process. How-
ever, they were relatively ineffective in preventing errors because
of the poor compliance rate.

Discussion
The literature to date shows that deficits in handoff communi-
cation during intrahospital transfers are substantial, in agreement
with Cohen and Hilligoss.1 There is a lack of robust evidence on
best handoff practices, and current knowledge on the nature of
handoff failures during intrahospital transfers is scanty. Although
the articles contained in our review overlap somewhat with those

cited by Cohen and Hilligoss (4 of the 24 studies included in
this review were also cited in the other study), the two studies
differ both methodologically and in the focus of analysis. Cohen
and Hilligoss provided a narrative review on several issues com-
mon to handoffs during shift change and inpatient transfers,
while we have performed a systematic analysis of the nature and
effects of handoff failures during intrahospital transfers. In the
current review, we have presented our results in terms of the clin-
ical settings involved in the intrahospital patient transfers but
explored only a few types of transitions. Despite the small
dataset, it is evident from this review that the specific clinical
settings involved in the intrahospital patient transfer (Table 1,
page 279) present their distinct needs, which must be consid-
ered when deciding on suitable interventions, as we now discuss.

Transportation of Critically Ill Patients. The risk of trans-
porting critically ill patients is well documented. Critically ill pa-
tients have limited physiologic reserves, so that any changes in
their condition have the potential to be life-threatening. Much
data has been accumulated with respect to patient harm events
caused by physiologic deterioration during intrahospital trans-
fers. Several studies have reported high adverse event rates of 
between 20% and 70%.4-5,27–30 However, few studies explored 
system-based factors that may have contributed to these events.
The two papers reviewed reported an association between com-
munication failures and transport mishaps. How these failures
occurred was, however, not documented. There is currently a
paucity of knowledge regarding how communication failures
occur and how we can prevent them. 

Nevertheless, a few key issues were highlighted in the studies
reviewed, in particular, the importance of pretransport coordina-
tion. Failure to organize ancillary services for transport and fail-
ure to coordinate with the destination site the timing of transfer
can lead to unnecessary delays. As a result, transport time is pro-
longed, potentially increasing the likelihood of a transport
mishap.31 Several professional societies have developed guidelines
for the transfer of critically ill patients.32-34 A common recom-
mendation is the implementation of a formalized transport pro-
tocol, including a checklist for pretransport coordination.35-36 The
general consensus of the literature is that most, if not all, trans-
port-related adverse events can be prevented by proper pretrans-
port planning and communication.

Discharge of Patients from Critical Care to Specialty Ward.
Discharge of the ICU patient is a complex process. The decision
to discharge a patient is often a difficult balancing act. On the
one hand, premature discharge is associated with increased mor-
tality.37 On the other hand, delay in discharge reduces ICU bed
availability, and prolonged stay in the ICU exposes patients to in-
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creased risk of ICU-acquired infections.38-39 Premature discharge
may result from poor knowledge or pressure for beds. Discharge
delay can result if ward beds are unavailable or if ancillary staff
and resources required for transport have not been organized.
Given the complexity of the process and the amount of coordi-
nation required, it follows that effective communication is es-
sential to ensure a smooth transition. 

Our literature search revealed that research on handoff dur-
ing patient discharge from the ICU is still sparse. Most studies
to date focused on the physiologic criteria for discharge. The So-
ciety of Critical Care Medicine has provided detailed discharge
criteria to assist physicians in the discharge decision.40 However,
the role of handoff communication is still poorly understood. 

Studies published to date revealed several interprofessional
communication barriers. ICU nurses feel excluded from the dis-
charge planning process; decisions are typically made by physi-
cians and communicated to senior staff members only.7 Tension
between the ICU and ward nurses is also evident. Lack of knowl-
edge in the critical care domain impedes communication, as
ward nurses can find themselves overwhelmed by the informa-

tion given to them during handoff. Ward nurses may feel inad-
equate when interacting with ICU nurses, which may prevent
them from seeking assistance and information from ICU nurses.

Implementation of the ICU liaison nursing role is believed
to have assisted in bridging the professional boundary between
ICU and ward nurses. However, evidence that the role con-
tributes to patient safety is still anecdotal. Further studies are re-
quired to confirm its effectiveness. 

Transfer of Surgical Patients. The literature on handoff of
surgical patients focused predominantly on intraoperative com-
munication in the OR. The small set of studies to date under-
scores the prevalence of communication breakdowns in
preoperative and postoperative handoffs. Communication fail-
ures in these phases of the surgical process are as common as fail-
ures in intraoperative communication. There is an urgent need
for improvement in preoperative and postoperative handoffs.

Current handoff practices are mostly informal and unstruc-
tured. Omissions of critical information, in particular surgical
information, are common, as the surgical team is typically absent
at postoperative handoffs. The rapidly changing environment at

Setting Key Themes and Challenges Improvement Strategies

Transportation of Failure to communicate arrival time and resources Formalize pretransport coordination process.4

critically ill patients required result in delayed or inadequate care

Discharge of patients  Ward nurses may lack expertise or confidence in Introduce an ICU liaison nurse role to facilitate

from critical care handling critical care patients from the ICU. transfer, providing both coordination and 

to specialty ward clinical support.6

Time constraints impede handoff communication Formalize handoff to allow for uninterrupted time to

during the discharge planning process. conduct handoff.7

Pretransfer communication is critical to ensure Early discharge planning8

resource availability at the receiving ward.

Transfer of Handoffs are informal and unstructured, leading to Standardize handoff content and structure.12, 13, 15,16

surgical patients inadequate information transfer.

Surgical handoff is particularly poor. Involve all members of multidisciplinary team

team in handoff.13

Work pattern at recovery room is unpredictable, Formalized handoff to allow for uninterrupted time 

thus, timing of handoff is variable, and handoff to conduct handoff.16

takes place amidst other activities.

Transfers from ED Content omission was common, in particular Standardize handoff content and structure.18

communication of the most recent set of vital signs.

Differing approaches to patient care between emergency Align physicians’ view for referrals handoff 

department (ED) physicians and inpatient teams result communication across medical specialties through 

in incomplete handoff and interprofessional misunderstanding. education and hospitalwide guidelines.18, 20, 22, 23

High workload, time constraint and overcrowding Increase staffing level.23

at ED impede handoff communication.

Difficulty in assessing information and communicating Implement centralized information repository

with providers across units on different shifts. to ease access to patient information.19, 20

Table 1. Key Issues Identified for each Clinical Setting and Recommended Improvement Strategies
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the recovery room is a significant communication barrier. Re-
covery nurses are often under considerable time pressure, and
handoff is therefore typically brief and takes place amidst a range
of other activities.

Potential improvement strategies include standardizing hand-
off procedures and content to minimize information omissions,
developing a central information repository to improve informa-
tion access across departments, and ensuring that all members of
the multidisciplinary team are present at handoff. Furthermore,
the organization should consider how resource distribution or
work-flow design might enable recovery nurses to have uninter-
rupted time to complete handoffs.  

Given the environment of the recovery room, implementing
these strategies may be difficult. During the immediate postop-
erative recovery period, potentially life-threatening complica-
tions requiring prompt attention by the recovery room staff may
arise. The workload in the recovery room is unpredictable, with
periods when all the bays are occupied, interspersed with periods
with few patients. It is almost impossible to ensure that suffi-
cient staff are available.41 In addition, unlike a ward, a recovery
room has very little ability to choose when to fulfill its work-
load, as arrival time of patients cannot be scheduled. Any inter-
ventions to improve handoff at the recovery room must
necessarily be adaptable to the dynamic work pattern of this en-
vironment. An automated patient tracking system can poten-
tially provide a promising tool for managing patient flow and
anticipating demand peaks.42

Transfers from the Emergency Department. Studies on ED
transfers to the inpatient ward to date have qualitatively investi-
gated the connection between communication failures at trans-
fers and adverse patient outcomes. There is a general consensus
that poor handoff can lead to delayed treatment, potentially
compromising patient safety. 

Also evident is the circular relationship between ED over-
crowding and communication failures at transfers. Because of
overcrowding, EDs are often chaotic and rife with distractions,
and clinicians are forced to “multitask” to attend to multiple pa-
tients simultaneously. Thus, the opportunity for communica-
tion errors abound. Communication breakdown between EDs
and inpatient wards further exacerbates the overcrowding prob-
lem, as ED patients cannot be moved to inpatient beds, creating
a bottleneck within the hospital system. 

The differences in approaches to patient care by emergency
physicians and inpatient teams further aggravate the problem.
There is a need to align physicians’ views for handoff communi-
cation across medical specialties. This can potentially be achieved
by introducing clear guidelines for referrals that are acknowl-

edged across all departments. Having clear criteria for admis-
sions to each ward should alleviate tension caused by dis-  agree-
ments in the appropriateness of a disposition. Educational
programs can be introduced to enhance understanding of the
functional diversities of ED and inpatient wards.23

Another widely cited problem was omissions of critical infor-
mation, in particular, failure to communicate results of pending
tests. One strategy to address this deficiency is to standardize the
handoff process. Transfer templates and forms can be developed
to provide structure and consistency to handoff content. Elec-
tronic availability of critical information, including laboratory
and radiology results, in electronic health records for individual
patients or overview displays for groups of patients can be im-
proved, so that inpatient teams have access to the most up-to-
date information. Guidelines on roles and responsibilities for
boarding patients and test results follow-up should be clearly
outlined to prevent diffusion of responsibility. Achieving con-
sensus on these guidelines will be difficult and will require col-
laboration from all parties. 

Transfers of Oncology Patients. Incorrect prescriptions and
delays in administering medications are common when a patient
is moved from one location to another. In one of the studies re-
viewed, a pharmacist-initiated handoff protocol was designed to
facilitate transfer of chemotherapy protocol for oncology pa-
tients. Significant improvement in patient outcome was re-
ported. The study exemplified the value in having a
multidisciplinary approach to handoff. Traditional approaches
rely heavily on physicians and nurses. More research needs to be
conducted to explore the role of allied health professionals in en-
suring care continuity.

Transfers Between Wards and Radiology. Transportation of
patients between ward and radiology is a routine clinical process.
In the study reviewed, it was shown that deficits in handoff com-
munication in this seemingly mundane process were frequent.
Transport requirements were often not communicated, 
resulting in patients being transferred without appropriate equip-
ment, clinical personnel, or infection control precautions. Fur-
thermore, verification of patient identification was often not
performed, creating opportunities for misidentification errors.
The study raised fundamental issues surrounding the introduc-
tion of safety practices in hospital. Specifically, many redundant
defenses were embedded in the formal transfer process, yet 
failure to enact the redundant steps meant that they failed to
safeguard against errors. The authors advocated first increasing
compliance with current processes as a quality and safety 
improvement strategy before investing resources on new
processes.
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COMMON CHALLENGES AND RECOMMENDED

IMPROVEMENT STRATEGIES

Although each clinical setting presents distinct challenges to
effective handoff, several common themes emerged from the re-
view. First, handoffs at intrahospital transfer suffer from the same
deficiencies as intershift handoff. Handoffs are typically unstruc-
tured and highly variable in content and process. Communica-
tion failures are often characterized by content omissions, leading
to uncertainty in decisions about patient care, which may in turn
result in suboptimal care. Factors contributing to ineffective
handoff include time constraints, hierarchy and social barriers,
lack of training on handoff practices and communication skills,
and lack of handoff protocols. These factors are well explored in
the literature on intershift handoff.43-46

Also evident from the literature is the exposure of handoffs at
patient transfers to challenges that are not experienced in inter-
shift handoffs. This is largely due to the functional diversity of
care teams in different departments, the difficulty in cross-de-
partmental information sharing, and the coordination effort re-
quired in patient transportation; we now explore each of these
three factors in turn.

Functional Diversity of Care Teams. Handoff of transferred
patients requires effective interdepartmental communication be-
tween care teams, often with conflicting expectations, divergent
expertise, work processes, and culture. Functional diversity be-
tween teams increases communication, prioritization, and coor-
dination problems.20 Such diversity is perhaps most prominent
in emergency medicine, where conflicting work practices of ED
providers and hospitalists lead to tension and disagreements in
the referral of ED patients. Handoff quality is subsequently com-
promised as ED providers provide partial or inaccurate informa-
tion in the attempt to persuade a specialty ward to admit a
patient. There can also be significant differences in the termi-
nology and language used, thus posing challenges in building a
shared mental model during handoffs. Furthermore, the refer-
ring team may also be unaware of the information required by
the receiving team.   

The obstacles arising from these differences between depart-
ments can be exacerbated by the ambiguity in roles and handoff
practices. Clinicians often report not knowing when handoff
takes place and to whom handoff should be given. Several stud-
ies reported confusion concerning when the responsibility of care
was actually transferred, and as a result, patient care can be com-
promised.16,21

Thus, there is an urgent need for a standardized approach to
handoffs at patient transfers. Message-related problems can be
improved by content standardization. Ambiguity in roles and

responsibilities can be minimized by standardizing the handoff
process and defining expectations for each specialty that are ac-
knowledged across specialties. Although standardization is not a
silver bullet, it can reduce communication costs, and help set
normative standards for what is expected.47–48 To ensure success-
ful adoption, the standardized protocol must be tailored to a spe-
cific context.48 Moreover, sufficient flexibility must be built into
the protocol to allow for exception handling for nonroutine
cases.47 Perhaps most importantly, effort should be invested in
fostering understanding between disciplines, which may be
achieved through education and training.22

Difficulty in Cross-Departmental Information Sharing. In-
formation sharing between departments can be challenging.
There is limited opportunity for cross-departmental feedback as
the patient’s history unfolds after a transfer. The receiving ward
would have to contact the referring ward to retrieve additional
information about the patient, resulting in inefficient and de-
layed care. This problem is further exacerbated by intraward shift
changes. Referring clinicians may no longer be on call when the
receiving team contacts the ward for more information about a
patient. In addition, there may be a time delay between when the
handoff is given and when the transfer actually takes place. By
then, the handoff information may have become outdated. A re-
current problem is the failure to follow up on laboratory or test
results after a transfer has taken place.20 The receiving team may
not be aware of pending studies because orders are not accessi-
ble. Consequently, urgent results are sometimes left undetected. 

There is a need for a real-time, centralized means of accessing
patient information. Information technology has the potential to
improve information sharing across an institution.49 Improving
the electronic availability of critical information can decrease
misinformation, facilitate recognition of clinical changes, and
increase the transparency of responsibility changes to other spe-
cialties.20 While electronic documentation is increasingly being
deployed as a tool to improve information transfer, the literature
to date reveals that its adoption in handoff communication re-
mains limited. Handoff communication is still predominantly
verbal, and each department has its own system of managing pa-
tient information, which typically includes electronic health
record and paper documentation. Information recorded in unit-
specific documentation may not be available to other depart-
ments. Lack of confidence in the accuracy of electronic
documentation has been cited as a reason for preferring verbal
communication.19 Another barrier is the concern that using elec-
tronic documentation will increase data entry time, thereby re-
ducing productivity.49-50 To realize the benefits of information
technology in health care, substantial effort needs to be invested
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in mitigating these barriers. Furthermore, although the advan-
tages of using such systems are discernible on paper, more re-
search needs to be done to understand their potential impact on
patient safety.51

Coordination Effort for Transporting Patients. Physical trans-
portation of patients requires careful coordination effort between
care teams. Pretransport coordination is critical to allow for the
required resources to be organized. This effort typically involves
multiple disciplines, including ancillary services. Moreover, a sin-
gle transfer often requires multiple handoffs, representing mul-
tiple opportunities for error. The literature shows that
communication breakdown in coordinating transport abounds,
posing significant risks to the safety of patients.  

Coordination issues are particularly problematic in cases
where patient flow cannot be predicted, such as transfers of sur-
gical patients to the recovery ward. In such cases, resources can-
not be organized before the transfer. A recurring problem is the
unavailability of nurses at the receiving ward during patient
handoffs. Another commonly cited barrier to handoff is time
constraint, in particular when resources are tight.7,15,20

Coordination issues can potentially be mitigated by introduc-
ing a dedicated liaison role for coordinating transfer which pro-
vides continuity through the transfer journey, decreasing the
complications associated with the lack of essential personnel dur-
ing patient transfer.52 In the transfer of ICU patients, the role of
an ICU liaison nurse has been found to improve communication
and coordination during transfers. Similarly, evidence shows that
using a specialized transport team for both inter- and intrahos-
pital transfers of critical care patients results in a decrease in ad-
verse events.53-56 Research should be conducted to investigate the
cost and benefits of implementing such a team hospitalwide. An-
other potential strategy for mitigating coordination issues is to
provide some means of making patient flow visible hospitalwide,
such as an automated patient tracking device. This can facilitate
coordination and prioritization of resources.42

EVALUATING HANDOFF PERFORMANCE

Quantitative evaluation of performance is crucial in any pa-
tient safety initiative. There is currently a lack of valid, standard-
ized tools to evaluate handoff quality. The literature to date
shows a wide diversity of handoff quality measures, and there is
currently a lack of consensus about the primary purpose of hand-
offs and how best to intervene to improve handoff processes.57

Common measures include accuracy and completeness of infor-
mation transferred and information retained, adverse patient
outcomes and near misses resulted from inadequate handoff, the
quality of interpersonal communication, and compliance rate to

handoff protocol. 
Recent attempts have been made to design evaluation tools

for assessing clinicians’ handoff performance. Manser et al. de-
veloped a rating tool covering four factors: information transfer,
shared understanding, working atmosphere, and overall hand-
off quality assessment.58 Another tool, known as Mini-CEX, was
designed to assess residents’ handoff skills, with performance
rated in six specific domains (interviewing, physical examina-
tion, humanistic qualities and professionalism, clinical judgment
counseling, and organization and efficiency) using a nine-point
scale.59

Although these tools and measures can be useful, they are
highly subjective. There is a need for systematic reliable measure-
ment tools to identify factors that would lead to harm reduction
and to promote rigor in the design and evaluation of interven-
tions. We have previously presented formal instruments to quan-
tify the reliability of the transfer process, using concepts from
high-risk industries.26 Specifically, fault tree analysis was used to
capture accident sequences leading to transfer errors, and relia-
bility analysis was used to quantify the relationship between
safety components within the process, and their individual con-
tributions to overall system reliability. These analyses, collectively
known as quantitative risk analysis (QRA), provide a robust
framework for identifying vulnerabilities in the system. In addi-
tion, expected improvement can be predicted from the model, so
that improvement strategies can be prioritized. The model fur-
ther facilitates continual monitoring and evaluation.

Process evaluation techniques such as QRA are well-estab-
lished in many high-risk industries. Compared with other high-
risk industries, safety in health care delivery is dismally poor.
Increasingly, we are looking to other industries for strategies to
manage risks in health care. More research is needed to investi-
gate whether the benefits of such tools can be translated in the
evaluation of clinical processes.

LIMITATIONS

This review is limited by the quality of this body of evidence.
The literature on handoffs during intrahospital transfer is sparse,
and there is a relative lack of high-quality investigations. The
majority of studies were descriptive, involving questionnaires
and interviews. Thus, there is an overreliance on participants’
perceptions. The sample size of most of the studies was small,
and few investigations made attempts to measure and control
for potential confounding variables. There is also scant evidence
to support the effectiveness of the interventions that had been at-
tempted to date. Most of the interventional studies provided de-
scriptive outcomes without presenting measured p values against
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a control group, thus limiting the quality of evidence and the
conclusions that can be drawn. Furthermore, most of the stud-
ies involved only a single institution, and findings may not be
generalizable to other institutions.

Our review only assesses studies on the handoff communica-
tion aspect of intrahospital transfers. Thus, there may be a bias
toward an exclusive framing of the objective of a handoff as in-
formation transfer. Other handoff objectives, such as ensuring ef-
fective transfers of responsibility for patient care following the
handoff, are less explored.60 Several well-researched aspects of
handoff were excluded. In the transportation of critically ill pa-
tients, we have extracted data on the role of communication dur-
ing that transition of care. Another critical step of handoff is the
provision of adequate equipment, optimization and stabiliza-
tion. Several reviews were conducted to address these issues.29,35–36

Similarly, in the handoff of ICU patients to specialty wards, we
have not explored the medical issues surrounding the transition
and the effects of premature discharge. Lin et al. recently pub-
lished a literature review on factors contributing to the ICU dis-
charge process.61 In the review of surgical handoffs, we have
excluded studies on intraoperative communication in the OR.
Again, the reader is referred to an existing review for further in-
formation.62 Finally, we chose to investigate studies on intrahos-
pital transfer, which is a much less researched area than
interhospital transfers. Much can be learned from the body of lit-
erature on interhospital transfers.

Despite these limitations, we believe that the conclusion of
this report reflect the general state of current handoff practices.
Although obstacles may vary across clinical settings, there is con-
sistent evidence on the need for improved communication and
information transfer. However, we cannot yet determine from
existing literature the types of intervention that would be most
effective. A more thorough knowledge of the factors affecting
handoff communication is a necessary first step in potentially
reducing safety risks within this critical process in the patient
care continuum. With the rapid growth in medical specializa-
tion and technological advancement in diagnostic test and in-
tervention, patient transfers within a hospital will become
increasingly common. Handoffs during this transition of care is
a point of vulnerability. The baton of care must be passed with
extreme care. 
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Study

Pezzolesi 

et al., 20103

Beckmann 

et al., 20044

Lovell et al.,

20015

Chaboyer

et al., 20046

Setting

All types of hospital

handoff

Intrahospital trans-

fer to and from ICU

Intrahospital trans-

fer to and from ICU

ICU discharge to

specialty ward

Method

Retrospective

review of incident

reports

Analysis of critical

incidents

Observations

Semistructured

interviews

Sample 

334 handover 

incidents at a UK

general hospital

176 critical

incident reports

97 transfers

10 ward nurses

from a single site

Outcome 

Measures

Characterization

of handover 

incidents, 

severity and type

of incidents

Adverse outcome

during transport,

contributing fac-

tors to adverse

outcomes

Adverse outcome

during transport,

contributing fac-

tors to adverse

outcomes

Impact of an ICU

liaison nurse

Major Findings

42% (n = 140) of all 

reports were related to

transfers between inpa-

tient wards. The spe-

cialties reporting the

highest number of 

adverse events were

obstetrics and gynecol-

ogy (42%), and geriatric

(12.2%) and general

medicine (12%). Inade-

quate handover was

the most common error

(45%), followed by no

handover at all (29%).

31% of incidents had

significant adverse out-

comes. Communication

and liaison issues be-

tween ICU and destina-

tion were the most

common management

issues, contributing to

adverse outcomes in 47

reports.

Problems were encoun-

tered in 60 (62%) of 97

transport episodes.

Poor communication

between ICU and desti-

nation contributed to

unnecessary delay.

ICU liaison nurse was

perceived to have im-

proved communication

between ICU and spe-

cialty ward, eased the

transfer process and

enhanced patient care

after transfer.

Main 

Recommendations

None specified

Implement transport

and pretransport

checklists; provide a

dedicated transport

team; monitor 

compliance with

standards.

None specified

Introduction of ICU

liaison nurse

(continued on page AP2)
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20057

Whittaker 

et al., 20008

Anwari et al.,

200211

Greenberg 

et al., 200712
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ICU discharge to

specialty ward

ICU discharge to

specialty ward

Postoperative

handoff of surgical

patients between

OR and PACU

Communication

across the surgical

care pathway

Method

Questionnaires,

semistructured

interviews

Questionnaires,

semistructured 

interviews

Questionnaires

Analysis of mal-

practice claims

Sample 

Questionnaires

sent to 502 criti-

cal care nurses 

in an Australian

state, response

rate 43.4% (n =

218). Interviews

with 13 critical

care nurses

36 question-

naires sent to

nurses from 2

wards, response

rate of 36.1%

(n = 13)

287 PACU

nurses; 11 of

these question-

naires were 

rejected because

of  incorrect 

completion

444 surgical

malpractice

claims from 4

liability insurers

Outcome 

Measures

Factors affecting

discharge

planning

Problems experi-

enced by ward

staff when receiv-

ing ICU patients

PACU nurses’

perception of

quality of 

postoperative

handoff from

anaesthetists

Communication

breakdowns 

resulting in injury

to surgical 

patients

Major Findings

Two key factors that en-

hanced or impeded the

discharge planning

process were communi-

cation and time avail-

ability.

Two major barriers to

discharge planning

were ineffective com-

munication between

ICU nurses and ward

nurses and lack of re-

sources, which encom-

passed staffing, skill

mix, workload, and

notes.

Quality of handoff was

perceived to be poor.

Critical information was

often omitted.

60 of 444 malpractice

claims involved com-

munication breakdowns

in the preoperative

(38%), intraoperative

(30%), and postopera-

tive periods (32%).  

Majority of breakdowns

were verbal communi-

cations (92%).  

Attending surgeons

were the most common

team member involved.

Main 

Recommendations

Improve critical care

nurses’ knowledge

of the discharge

planning process

and the importance

of communicating

the plan.

Early discharge

planning; education

for nursing staff; 

introduction of 

advanced practice

nurses or integrated

care pathways

Important informa-

tion should be com-

municated verbally;

anaesthetist should

stay in the PACU to

see the first record-

ing of vital signs.

Implement read-

back; standardize

handoff and transfer

protocols; define

“trigger” events 

that mandate com-

munication between

nurses and 

surgeons.
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Study

Nagpal et al.,

201013

Nagpal et al.,

201014

Nagpal et al.,

201015

Smith et al.,

200816

Setting

Postoperative

handoff of surgical

patients between

operating room and

recovery

Communication

across the surgical

care pathway

Communication

across the surgical

care pathway

Handoff from anes-

thetists to nurses in

the OR recovery

room

Method

Interviews

Observations

Focus group using
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Observations,

interviews

Sample 

18 clinicians 

(7 surgeons, 

5 consultant

anaesthetists, 

6 nurses)

20 patients un-

dergoing major

gastrointestinal

procedures in a

surgical unit

4 surgeons, 

4 anaesthetists,

6 nurses, 

1 human factors

psychologist

45 handoffs 

between 17

anaesthetists and

15 nurses in a

hospital; 19 

interviews with

anesthetists,

anesthetic nurses

and recovery

nurses

Outcome 

Measures

Communication

problems in the

postoperative

handoff process

Communication

problems across

the surgical care

pathway

Communication

problems across

the surgical care

pathway

Communication

problems during

postoperative

handoffs

Major Findings

Handoff was character-

ized by fragmented in-

formation being

transferred by incom-

plete team. Surgical

team was often absent

at handoff. Lack of

structured handoff led

to information overload,

and the absence of a

single repository of 

information made infor-

mation access difficult. 

Communication failures

were distributed across

the entire surgical con-

tinuum of care. Poor

preprocedural commu-

nication and inadequate

postoperative handoff

were the most common

problems. Information

transfer was mainly ver-

bal, and there was no

central repository of in-

formation in any phases

of surgical care.

Inadequate postopera-

tive handoff was an im-

portant failure mode.

Information transfer

was often incomplete or

inaccurate.

Barriers to postopera-

tive handoff included

the unpredictable and

rapidly changing envi-

ronment in the recovery

room, the differing ex-

pectations of the con-

tent, and timing of

handoff.

Main 

Recommendations

Implement a 

standardized hand-

off protocol and

information transfer;

implement multidis-

ciplinary team 

handoff.

Supplement verbal

handover with 

written handover to

prevent information

degradation.

Postoperative 

handoff checklists

Standardization of

handoff protocol

and information

transfer

(continued on page AP4)
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Appendix 1. Primary Studies on Handoff Communication During Intrahospital Transfers* (continued)

Study

Apker et al.,

200718

Benham-

Hutchins et al.,

201019

Horowitz et al.,

200820

Setting

Handoff between

ED and specialty

ward

Handoff between

ED and specialty

ward

Handoff between

ED and speciality

ward

Method

Interviews

Observations and

questionnaires

Questionnaires

Sample 

2 hospitals, 6 ED

physicians, 6 in-

ternal medicine

physicians

5 handoffs; 25

completed sur-

veys (11 physi-

cians, 9 nurses, 1

social worker, 4

pharmacists).

246 question-

naires, response

rate of 53% (39

ED house staff

and physician as-

sistants, 21 hos-

pitalists, 79

internal medicine

staff) 

Outcome 

Measures

Communication

problems during

handoff

Communication

patterns, 

perceived quality

of handoff

Adverse events,

near misses,

communication

barriers

Major Findings

Poor handoff 

contributed to treatment

delay. Barriers to hand-

off included inadequate

information (requests to

admit patients with

pending information,

poor information flow be-

tween clinicians) and

conflicting information

expectations, stemming

from contrasting ap-

proaches to patient care. 

Most participants (84%)

preferred verbal com-

munication because of

a lack of confidence in

electronic documenta-

tion. Barriers to handoff

included difficulty in

communicating with

providers across units

on different shifts, 

timing of transfers, diffi-

culty in accessing infor-

mation because of

redundant, conflicting

sources.

29% (n = 40) of physi-

cians reported experi-

encing an adverse

event or near miss after

ED transfers. Commu-

nication failure con-

tributed to most of

these events, in particu-

lar, failure to communi-

cate the most recent

set of vital signs. Com-

munication barriers in-

cluded difficulty in

interspecialty communi-

cation, misunderstand-

ing and mistrust

between groups, differ-

ences in expectations,

and high workload.

Main 

Recommendations

Standardize handoff

protocol; align

physicians’ views for

handoff communica-

tion across medical

specializations

through education

and training.

Develop health

information technol-

ogy that comple-

ments the nonlinear

information gather-

ing behaviors of

providers from 

multiple profes-

sions.

Standardization of

information transfer,

cross-training 

between groups,

information technol-

ogy to improve 

electronic availabil-

ity of critical 

information, assign

role-based 

responsibility

(continued on page AP5)
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Appendix 1. Primary Studies on Handoff Communication During Intrahospital Transfers* (continued)

Study

McFetridge et

al., 200721

Nugus et al.,

200922

Reid et al.,

200323

Setting

Nursing handoff

between ED and

ICU

Handoff between

ED and speciality

ward

Handoff from ED to

specialty ward

Method

Documentation 

review and semi-

structured focus

group interviews.

Observations and

interviews

Questionnaire

Sample 

2 hospitals, 6 ED

nurses, 6 ICU

nurses

28 semistruc-

tured interviews

with nurses and

doctors from EDs

(4 inpatient 

departments, 2

hospitals).110

hours (24 full

shifts) structured

observation in

each hospital

42 ED physicians

Outcome 

Measures

Handoff 

structure, 

handoff quality

Communication

behavior of emer-

gency physicians

and hospitalists

Factors influenc-

ing ED doctors’

referring patterns

Major Findings

There was no struc-

tured and consistent

approach to how hand-

offs were performed.

Nurses from both ED

and ICU lacked clarity

on each others’ roles

and when the actual

handoff process began.

Urgency to treat patient

hindered effective com-

munication. Information

omission was common.

Handoff communication

given by ED physicians

was often skewed and

distorted to persuade

an inpatient specialty to

formally admit a patient.

Transfer requests were

often met with resist-

ance by receiving team,

who would attempt to

steer patient to another

team.

Factors influencing re-

ferral decisions in-

cluded perception of

the receiving physician,

and the referrer’s confi-

dence and knowledge

of the patient. Commu-

nication was negatively

affected by lack of clear

protocols for referrals

and time constraints.

Attempt to steer patient

to another team was re-

ported, and referrals

were often made be-

cause of pressure from

senior physicians.

Main 

Recommendations

A structured frame-

work to patient

handoff, assignment

of specific roles in

the handoff process,

commencing hand-

off before transfer

Education

Education, clear

guidelines for refer-

rals, increased

staffing level

(continued on page AP6)
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Appendix 1. Primary Studies on Handoff Communication During Intrahospital Transfers* (continued)

Study

Ong et al.,

201026

Setting

Handoff between

inpatient wards and

radiology

Method

Observations

Sample 

101 transfers

from inpatient

wards to radiol-

ogy at a teaching

hospital

Outcome 

Measures

Adverse events,

transfer errors,

effectiveness of

existing safety

measures

Major Findings

Transfer errors abound

(n = 420), with inade-

quate handover being

the most common

(43.1%), followed by

failure to perform pa-

tient identification

checks (41.9%). Poor

communication often

led to inadequate infec-

tion control precautions

during transfer. Redun-

dant safeguards were

designed into the exist-

ing handoff process to

prevent transfer errors.

However, these safe-

guards were rendered

ineffective by the poor

compliance rate.

Main 

Recommendations

Improve compliance

with existing 

transfer protocol.

* UK, United Kingdom; OR, operating room; PACU, postanesthesia care unit.

Copyright 2011 © The Joint Commission



AP7 June 2011      Volume 37 Number 6

The Joint Commission Journal on Quality and Patient Safety

Online-Only Content8
Appendix 2. Interventional Studies on Handoff Communication During Intrahospital Transfers*

Study

Barbett et al.,

20039

Caffin et al.,

200610

Catchpole 

et al., 200717

Horwitz et al.,

200924

Setting

Discharge from

ICU to ward

Discharge from

pediatric ICU

(PICU) to ward

Postsurgery

handoffs

Handoffs from

ED to ward

Sample Size

1,270 patients

1,487 patients

pre-invention;

1,197 patients

postintervention;

65 of 115 post-

intervention staff

surveys (response

rate: 57%)

23 handoffs pre-

intervention; 27

handoffs postin-

tervention surveys

(response rate:

57%)

1 year postinter-

vention at a med-

ical center; 117 of

197 preinterven-

tion staff surveys

(response rate:

59%); 113 of 206

responses to

postintervention

survey (response

rate: 55%)

Intervention 

Introduced a

liaison nurse

role in an ICU

Introduced a 

liaison nurse

role in a PICU

Implemented

handoff proto-

col using the

analogy of For-

mula 1 pit-stop

and expertise

from aviation

Implemented

voice-mail–

based, semi-

structured 

sign-out for ED

admissions to

internal medi-

cine at an aca-

demic medical

center

Outcome Measure

Readmission rates

Ward staff reporting improvement

in communication with ICU

Readmission rates

Ward staff reporting improvement

in handoff between PICU and

ward

Ward staff reporting improvement

in communication with PICU

Ward staff reporting improvement

in handoff documentation

Mean number of technical errors

Mean number of information

omissions

Handoff duration

Perceived overall quality of com-

munication, good or excellent:

ED doctors

Internal medicine doctors

Perceived usefulness of sign-out,

agree or strongly agree:

ED doctors

Internal medicine doctors

Perceived ease in contacting

other specialty, agree or strongly

agree:

ED doctors

Internal medicine doctors

Interaction with other specialty,

usually or always:

ED doctors

Internal medicine doctors

Control

6.5–5.5%

NR

5.4% (95% CI 4.3–6.7%)

59%

85%

40%

5.42 (95% CI ± 1.24)

2.09 (95% CI ± 1.14)

10.8 min (95% CI ± 16)

82% (31/38)

77% (58/75)

94% (36/38)

77% (58/75)

53% (20/38)

33% (25/75)

53% (20/38)

77% (57/75)

Study Description Results

(continued on page AP8)
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Appendix 2. Interventional Studies on Handoff Communication During Intrahospital Transfers* (continued)

Study

Coutsouvelis 

et al., 201025

Setting

Handoff of 

patient’s cancer

chemotherapy

protocol during

transfer from 

oncology and

hematology unit

to critical care

unit

Sample Size

30 transfers pre-

implementation;

22 transfers

postimplementa-

tion at a teaching

hospital

Intervention 

Implemented a

pharmacist-

initiated handoff

during patient

transfer from

oncology and

hematology unit

to critical care

unit.

Outcome Measure

Patients requiring intervention (%)

Total number of interventions

Mean interventions per 

transferred

Errors or omissions

Total (% of interventions)

Mean per transferred

Mouthcare

Chemotherapy

GCSF

Antibiotics

Queries:

Total (% of interventions)

Mean per transfer

Control

30 (100)

144

4.80

119 (83)

3.97

29

10

16

64

25 (17)

0.83

Study Description Results

* NR, not reported; CI, confidence interval; NS, nonsignificant; GCSF, granulocyte colony-stimulating factor.
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