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ABSTRACT

Objective Given the complexities of the healthcare
environment, efforts to develop standardized handoff
practices have led to widely varying manifestations of
handoff tools. A systematic review of the literature on
handoff evaluation studies was performed to investigate
the nature, methodological, and theoretical foundations
underlying the evaluation of handoff tools and their
adequacy and appropriateness in achieving
standardization goals.

Method We searched multiple databases for articles
evaluating handoff tools published between 1 February
1983 and 15 June 2012. The selected articles were
categorized along the following dimensions: handoff tool
characteristics, standardization initiatives, methodological
framework, and theoretical perspectives underlying the
evaluation.

Results Thirty-six articles met our inclusion criteria.
Handoff evaluations were conducted primarily on
electronic tools (64%), with a more recent focus on
electronic medical record-integrated tools (36% since
2008). Most evaluations centered on intra-departmental
tools (95%). Evaluation studies were quasi-experimental
(42%) or observational (50%), with a major focus on
handoff-related outcome measures (94%) using
predominantly survey-based tools (70%) with user
satisfaction metrics (53%). Most of the studies (81%)
based their evaluation on aspects of standardization that
included continuity of care and patient safety.
Conclusions The nature, methodological, and
theoretical foundations of handoff tool evaluations
varied significantly in terms of their quality and rigor,
thereby limiting their ability to inform strategic
standardization initiatives. Future research should utilize
rigorous, multi-method qualitative and quantitative
approaches that capture the contextual nuances of
handoffs, and evaluate their effect on patient-related
outcomes.

BACKGROUND AND SIGNIFICANCE

Handoffs are referred to as a transfer of care
involving a transfer of information, responsibility,
and authority between clinicians.! » Effective hand-
offs are instrumental for successful patient care
management activities such as communication,® *
coordination,’ and sense making,® thus contribut-
ing to better quality of care.> © 7 The quality of
handoffs, however, is adversely affected by several
factors: lack of standardized handoff tools® ; infor-
mation omissions and inaccuracies’; communica-
tion breakdowns related to language, social, and
skill issues'®~'?; lack of training®; and contextual
constraints."* These factors are exacerbated in

academic settings by restrictions on resident work
hours that increase the frequency of transitions.'® 1°
To address these challenges, the Joint Commission
has suggested the adoption of strategies for standar-
dized and systematic communication.’” '® These
standardization efforts have resulted in the wide-
spread development and implementation of
handoff strategies, with varying degrees of
success.'’

Given the complexities of the healthcare environ-
ment and the variances in practices across clinical
departments, broad guidelines for standardization
have led to widely varying manifestations of
handoff tools. Regardless of the early successes
in handoff implementations,® broader issues of
handoff tool sustainability and consistency, and its
ability to maintain seamless transitions across provi-
ders and settings, still persist. With these issues
unresolved, the success of handoff tools in achiev-
ing enhanced patient safety, through standardized
information transfer and communication practices,
requires further scrutiny.

There are several systematic and integrative
reviews on various topical themes related to hand-
offs including its goals, functions, structure and
content, barriers, strategies, and technologies.” '°
21-27 These reviews have advocated for wutilizing
patient-centered approaches,® >* formulating best
practices,”® 2* adopting robust study designs for
evaluation,®* designing handoff tools that capita-
lizes on the content overlap between professions,>
and contextual features.>* While these reviews have
recommended robust evaluation studies for the
design of contextually-oriented handoff tools, we
investigate how the evaluation of handoff tools
manifests in actual practice, specifically focusing on
the nature, methodological, and theoretical founda-
tions underlying the evaluation of handoff tools in
order to explore their adequacy and appropriate-
ness in achieving standardization goals. Such an
analysis will provide both practitioners and
researchers with an opportunity to reflect on the
quality and feasibility, or lack thereof, of current
handoff evaluation approaches, as well as on direc-
tions for future research.

METHOD

Data sources

We searched the PubMed, Cochrane, and CINAHL
databases for research articles published between 1
February 1983 and 15 June 2012. Additionally, we
searched for relevant articles on web search
engines, from citations of retrieved articles, and
from other handoff review articles. The key search
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terms used were: handoff(s), hand-off(s), handover(s), shift
report(s), shift-report(s), signout(s), sign-out(s), and clinical
round(s).

Study selection and inclusion criteria

We included original research articles on the evaluation of
handoff tools designed for healthcare practice. Since our focus
was on evaluation studies of handoff tools, we excluded articles
that examined barriers, the design and development of tools, or
the evaluation of process-based strategies related to handoffs.
We also excluded reports, perspectives, editorials, and posters.

The searches were limited to English-language articles that
appeared in peer-reviewed journals or conferences. We followed
the PRISMA guidelines®® for identifying, screening, selecting, and
including papers (see figure 1). Based on the database searches and
citation review, the first author (JA) identified a total of 1466
(1438 from databases, 28 from citations) relevant articles. Two
authors (JA, TK) then independently assessed the abstracts for
inclusion at various stages (see online supplementary table A.4). In
cases of disagreement, consensus was reached through discussion.
After iterative screening based on title, abstract, and keywords, a
total of 88 articles were selected for full-length review. Based on a
comprehensive review of these 88 articles, the authors (JA, TK)
identified 36 unique articles that met the inclusion criteria.

We evaluated the selected articles using Riesenberg et al’s*> %3
quality scoring system for comparison across the studies. The
scoring system comprised of 12 items, with a maximum score of
16 points. The first item on the study design type (1-3 points)
was modified as follows: observational (1 point), non-
randomized pre-post (2 points), and randomized controlled
trial (3 points). The second item represents the total sample size
(0-3 points). All other items are related to reporting and
internal validity (0 or 1 point) (see online supplementary table
A.3 for itemized scores). Riesenberg’s rating scale*> ** was used
as it was developed for evaluating the quality of handoff-related
studies, accounting for the contextual aspects of handoffs.

Data extraction and synthesis

The first author (JA) extracted data from all the papers (n=36)
after a detailed review. The extracted data included study site,
study objectives, handoff tool characteristics, study design
including the data collection and analysis method(s), outcome
measures, results, study implications, theoretical perspectives,
funding sources, and study limitations. All abstracted data were
then cross-checked and confirmed by the second author (TK)
after an independent review. In cases of disagreement, consensus
was reached through discussion.

The handoff tool evaluation studies were then categorized
along the following dimensions: handoff tool characteristics,
standardization initiatives, methodological frameworks, and the-
oretical perspectives underlying handoff tool evaluations.

Handoff tool characteristics were categorized as follows: type
of tool, user, and use. Based on tool type, we classified the
handoff tools into: paper-based and electronic. Electronic tools
were evaluated to identify whether they were integrated into an
electronic medical record (EMR) system or were electronic stan-
dalone tools (electronic forms, intranet-based tools). Based on
the user dimension, we categorized tools into physician and/or
nurse handoff tools. Additionally, we identified the nature of
handoff tool use: intra-departmental (eg, nurse shift-report, resi-
dent sign-out) or inter-departmental handoff (eg, between an
emergency physician and a hospitalist).

Classification based on the standardization initiatives was
derived from the National Patient Safety Goal 2E, which called

on hospitals to ‘implement a standardized approach to handoff
communications, including an opportunity to ask and respond
to questions.”'® Care continuity and patient safety have been
recognized as two primary goals that can be achieved through
handoff standardization.'® 27 2° While care continuity empha-
sizes the importance of information constancy and availability,
patient safety emphasizes the management of errors in patient
care. Care continuity measures include: availability of informa-
tion, effectiveness of information transfer using interactive com-
munication, and effective management plans.®® *' Patient safety
measures relate to processes for verification, adverse patient
events, and hospital-acquired conditions. To identify whether
standardization initiatives were realized through care continuity
and/or patient safety goals, we coded each article for the pres-
ence of a standardization initiative based on its objectives and
outcome measures.

Methodological frameworks were categorized based on study
design, data collection methods, and outcome measures. Study
designs were categorized as randomized controlled trials (RCT),
non-randomized pre—post designs, and observational studies. In
RCTs, participants were randomly allocated to intervention or
control groups. In non-randomized pre-post designs, outcome
measures on the success (or efficacy) of an intervention were
measured on participants before and after its implementation.
Observational studies involved the evaluation of an existing
handoff tool. Articles were also classified based on five com-
monly used data collection methods: survey/questionnaire, inter-
view, observation, log-file extraction, and audit review of
handoff documentation/patient data. Two reviewers (JA, TK)
coded the articles with 100% agreement on the handoff charac-
teristics, standardization initiatives, and methodology.

The outcome measures of each study were classified based on
the three human factors principles related to the efficacy of tool
use: effectiveness, efficiency, and satisfaction.> Effectiveness
refers to the accuracy and completeness with which users
achieve certain goals. Indicators of effectiveness include useful-
ness and safety in completing a task. Efficiency is the relation-
ship between (a) the accuracy and completeness with which
users achieve certain goals using the tool and (b) the resources
expended in achieving them. Indicators of efficiency include
aspects related to productivity, cost (eg, time), and learnability.
Satisfaction refers to the users’ comfort with and attitudes
toward handoff tool usage.>® Indicators of satisfaction including
perceived effectiveness and perceived efficiency were used.**
This scheme did not use mutually exclusive categories (ie, one
article could have more than one efficacy category). Two
reviewers (JA, TK) employed the scheme to categorize the arti-
cles with 989% agreement. Disagreements were resolved through
discussion.

Theoretical perspectives underlying the handoff evaluation
were classified based on conceptual themes described in prior
research.” 2”7 Although handoffs are traditionally conceptualized
as an information transfer activity, researchers have reported on
other theoretical foundations underlying handoff communica-
tion activity and their functional goals. Cheung et al’ discussed
four conceptual handoff aspects: information processing, sup-
porting the transfer of data through a noisy communication
channel; stereotypical narratives, allowing the creation of a nar-
rative and highlighting the deviations in activities; social inter-
action, supporting co-construction of meaning through shared
mental models; and resilience, allowing for cross-checking of
assumptions with a fresh perspective. This framework was
extended by Patterson et al’” who introduced three additional
categories: accountability, supporting transfer of responsibility
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Figure 1

and authority; distributed cognition, for describing how cogni-
tion is distributed across human minds, external cognitive arti-
facts, and groups of people; and cultural norms, addressing how
group values and norms are appropriated, negotiated, and main-
tained over time. This scheme also did not have mutually exclu-
sive categories and two reviewers used the framework to
categorize the articles with 98% agreement. A summary of the
analysis dimensions and relevant measures can be found in
tables 1 and 2.

RESULTS

We identified 36 (n=36) articles on the evaluation of handoff
tools (also see online supplementary tables A.9, A.10, and
A.11). A majority of studies were conducted in the USA (n=26),
followed by the UK (n=35), Australia (n=3), Canada (n=1), and
Ireland (n=1), and often involved multiple clinical departments
(47%, n=17) (also see online supplementary tables A.5 and
A.6). We have provided a setting-specific analysis (see online
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Article search and selection process using the PRISMA framework.?®

supplementary figures A.1 and A.2, and a detailed note on the
effect of settings on handoff tools in the online supplementary
appendix). Quality scores ranged from 4 to 14 (mean 8.6, SD
2.67) (see online supplementary tables A.1, A.2, A.3, A.9, A.10,
and A.11; also refer to the sub-section on the ‘Quality of
Handoff Tool Evaluation Studies’ in the online supplementary
appendix).

Handoff tool characteristics

Handoff tool characteristics were classified along three dimen-
sions: tool type (paper, electronic), users (physician, nurse), and
nature of use (intra-, inter-departmental).

Tool type

Of the handoff tools, 36% (n=13) were paper-based,>>™*” 27%
(n=10) were electronic standalone tools,>® *¥°¢ and 36%
(n=13) were EMR-integrated.* °7~°® Approximately 70% of
these articles (n=25) were published after 2008 and 36% (n=9)
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Table 1

Categories of data extracted from each article for further synthesis and analysis

Data category Description of the category

Study site Three aspects of the study site were recorded
Location: country in which the study was conducted
Type of hospital: teaching, non-teaching
Type of unit: critical care, non-critical care
Study objectives Specific study objectives, including the purpose of the study

Handoff tool characteristics Type: paper, electronic (also, if EMR-integrated)

User: physician (attending, resident, fellow), nurses, support personnel
Nature of handoff supported: intra-departmental, inter-departmental

Study design

Observational: studying the effect of an existing tool

Non-randomized pre—post: studying the effect of an intervention using a pre (prior to the intervention)—post evaluation
Randomized control trials: studying the effect of an intervention through random allocation of participants to control and intervention

groups based on selected outcome measures

Data collection method(s)*
analysis, and audit review of handoff/patient data

Outcome measures*

One (or more) of the following data collection methods were used for classification: survey/questionnaire, interview, observation, log-file

Effectiveness: aspects related to usefulness and safety in completing a task

Efficiency: aspects related to productivity, cost (in terms of time), and learnability (in terms of use)
User satisfaction: aspects related to perceived effectiveness and perceived efficiency

Standardizationt initiatives
data and limit interruptions

Continuity of care: support for interactive communications, up-to-date and accurate information, an opportunity to review relevant historical

Patient safety: process for verification, patient harm, adverse patient events, and hospital-acquired conditions

Theoretical underpinning(s)*

Information processing: transfer of data through a noisy communication channel

Stereotypical narratives: creation of a narrative and highlighting the deviations in activities
Social interaction: co-construction of meaning through shared mental models
Resilience: cross-checking of assumptions with a fresh perspective

Accountability: transfer of responsibility and authority

Distributed cognition: how cognition is distributed across human minds, external cognitive artifacts, and groups of people
Cultural norms: how group values and norms are appropriated, negotiated, and maintained over time

Funding sources

Specific funding sources that were mentioned in the paper

*Subcategories were not mutually exclusive.
tPresence or absence of either one of these standardization criteria.
EMR, electronic medical record.

of these articles described an EMR-integrated handoff tool.* *"~
59 62 64-67

Key aspects of paper-based tools for supporting handoffs
included single-page organization®® and tabular or checklist-
based templates with basic patient information such as demo-
graphic data, reason for admission, medications, to-do lists,*! IV
fluids, oxygen levels, tube feeds, and monitor settings.>® *?
EMR-integrated tools were characterized by features for auto-
mated download of handoff information with minimal manual
entry, interface into other ancillary clinical information systems,
automatic population information, alerting capabilities, and
support for clinical handoff workflow including pre-turnover,
handoff, and post-turnover phases.®? ¢°

User

Of the articles, 47% (n=17) reported on handoff tools exclu-
sively for physicians,* 37-39 41 43 47-49 51 54 57 59 61 63 64 66
34% (n=12) on handoff tools exclusively for nurses,>* 3¢ 4> 44
463033 35 36 65 68 3nd 20% (n=7) on tools to support both
physicians and nurses.2® 40 52 58 60 62 67 A qionificant percent-
age of handoff tools used by physicians were either
EMR-integrated* 57 59 61 63 64 66 67 (4305 n=7 of 17) or
electronic-based*® *° 51 3% (249, n=4 of 17). Similarly for
nurses, 50% (n=6 of 12) of handoff tools were either
electronic-based (34%, n=4 of 12) or EMR-integrated (16%,
n=2 of 12).°7 *® Although there was a higher percentage of
EMR-integration in physician handoff tools, there was no

Table 2 Measures used for categorizing outcome measures, standardization initiatives, and theoretical underpinnings

Data category Measures used for each category

Outcome measures

Effectiveness: information gaps and errors

Efficiency: handoff duration, improvement in learnability (in terms of use), and usability
User satisfaction: perceived effectiveness and perceived efficiency

Standardization initiatives

Continuity of care: up-to-date and accurate information, missed information, tasks, and interruptions

Patient safety: medical errors, adverse patient events, hospital-acquired conditions

Theoretical underpinning(s)

Information processing: accuracy and completeness of information transferred

Stereotypical narratives: consistent synopsis of patient care plan and narrative

Social interaction: shared mental models, conversational grounding, team climate

Resilience: support for detection of inaccurate information and inconsistencies in information, support for error recovery
Accountability: task completion, inappropriate tasks transferred, dropped/missed patients

Distributed cognition: effective coordination of care, technical errors

Cultural norms: educational interventions, handoff policies and procedures, changes in priorities, values, acceptable behaviors
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Figure 2 Percentage of electronic (standalone), EMR-integrated and
paper-based handoff tools that were designed for physicians or nurses
(or for both). The number of articles in each category is provided within
the bar graph. EMR, electronic medical record; Phys, physician.

statistically significant association between the type of user
(physician, nurse) and type of tool (paper, electronic) (x*(1)
=0.04231.8, p=0.837) (figure 2).

Use

Evaluation of tools that supported inter-departmental handoffs
was reported in only two articles (5%, n=2).>® ** The remain-
ing articles were on tools for intra-departmental handoffs (see
online supplementary table A.7). Additionally, we analyzed hos-
pital policy on handoff tool use as being either voluntary or
mandatory (see online supplementary table A.8).

Standardization initiatives

Most articles (81%, n=29) utilized at least one of the consid-
ered standardization measures,* 20 35739 41747 50-54 56-58 61-66 68
Figure 3 shows the distribution of the articles across paper-
based, electronic (standalone), and EMR-integrated tools.
Additionally, approximately 66% of the standardization initia-
tives were on electronic or EMR-integrated tools.

" EMR-Integrated Electronic (Standalone) " Paper
100%%

90%

80%

0%

60%

50%

| 7
40% |
30% -
20% -
10% |

0%

% of Articles

4
Stand. Initiatives No Stand. Initiatives

Figure 3  Percentage of electronic (standalone), EMR-integrated, and
paper-based handoff tools that utilized standardization measures. The
number of articles in each category is provided within the bar graph.
EMR, electronic medical record; Stand., standardization.

Study design

Of the articles, 8% (n=3) utilized RCT designs,> * ¢* 4206 (n=15)
used a non-randomized pre—post
design 35 37 38 40 41 45 47 49 51 52 54 57 58 62 66 and 50% (n=18) used

observational approaches. 20 36 4244 46 48 50 53 55 56 59-61 65 67 63

We also compared the type of handoff tools (ie, paper vs elec-
tronic) that were used in the control (pre-) and experimental
(post-) conditions in pre—post and RCT studies. In several
studies the tool type used as the control (pre-) was unspecified
or was a combination of approaches (eg, verbal and partially
written) and was classified as ‘other’ (n=10). We found that the
most common pre—post pair was paper (pre)—electronic (post):
27% (=5 of 19).

Figure 4 shows the frequency of tools that were used in the
pre- and post-conditions (pre—post and RCT-based studies
only). The x axis shows the pre- and post-intervention tools
(first line) and the experimental design (pre—post or RCT). The
y axis shows the number of articles in each category. The most
preferred control was paper (42%, n=8 of 19) and the most
preferred intervention was electronic (both standalone and
EMR-integrated) (58%, n=11 of 19).

Data collection approaches

Of the articles, 50% (n=18) adopted a multi-method approach
for data collection.d 20 38 39 43 44 47-49 53 56 57 59 60 62-64 66 R
example, Palma et al®” utilized surveys and analyses of EMR log
data to systematically track handoff tool usage, its effects on
workflow, and provider satisfaction. The most common method
for data collection was surveys/questionnaires  (70%,
n=25),4 20 35 36 38 39 41 45 46 48 50 51'54-59 61-66 63 (] d by

audits and review of handoff documents (429,
n:15)’4 37 39 40 42-44 47-49 52 53 60 64 67 interVieWS (20%’
n=7)’4 48 49 53 56 63 64 log_ﬁle analysis (12%’ n=4)’20 59 60 62
and observations (14%, n=35).38 47 52 57 66

Outcome measures

We found that a majority of the studies (94%, n=34) used
handoff activity-related outcome measures: information
gaps, 33 ** handover duration, number of patients handed off,
interruptions,® care quality, frequency of tool use,”’ handoff
efficiency, and length of shift-report.”® Only two articles utilized

4
| I I
0 : : ; s

No. of Articles
w

Paper - Paper-  Electronic - Other - Other - Other - Other -
Electronic Paper Electronic | Electronic Paper Paper Electronic
Pre-Post | Pre-Post Pre-Post | Pre-Post | Pre-Post RCT RCT

Figure 4 Frequency of the different pre- and post-intervention
handoff tools that were used in the various evaluation studies. The x
axis shows the pre—post tools and the study design (non-randomized
pre—post, RCT). Electronic refers to both electronic standalone and
EMR-integrated handoff tools. EMR, electronic medical record; RCT,
randomized controlled trial.
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Figure 5 Percentage of electronic and paper-based handoff tools that
utilized efficiency, effectiveness, or satisfaction outcome measures. The
number of articles in each category is provided within the bar graph.
EMR, electronic medical record.

patient-related outcome measures.*® °3 Ryan et al*® evaluated
the efficacy of an electronic handover system to support com-
munication between surgical teams using patient length of stay
as the outcome measure. Similarly, Roberts et al®*> used patient
fall rate as a measure to determine the impact of an inter-
departmental handoff tool on quality of nurse communication.

As previously described, we also categorized the outcome
measures in terms of three efficacy categories: effectiveness, effi-
ciency, and satisfaction®* 3* ©° (see figure 5).

Effectiveness

A majority of the articles (59%, n=21) evaluated the effectiveness
of the handoff tool. Measures related to effectiveness included
analysis of information gaps,* 37 ** *° 52 errors,*® ®* information
recall accuracy, and fall rates.’® These articles were spread across
10 (48%) studies on paper-based tools,** 377 *=*7 five (249%) on
electronic standalone tools*® $27* 3¢ and six (29%) on

EMR-integrated tools.* 57 62764 ¢7

Efficiency

In terms of efficiency, 34% (n=12) of the articles reported on a
variety of measures, including handover duration, number of
patients handed off, interruptions, pre-rounding time and duty
hours,®® patterns of tool usage,®® ¢! length of stay for patients,*°
monthly rate of use of the sign-out tool, and frequency of use.>”
Of these 12 articles, four (33%) were on electronic-standalone
tools,?® #° 35 3¢ three (25%) on paper-based,> *° ** and five
(42%) on EMR-integrated tools.>~%3

User satisfaction

User satisfaction aspects were evaluated in 53% (n=19) of the
articles. Measures related to tool satisfaction that were com-
monly examined included perceptions of care quality, perceived
efficiency, perceived information omissions,? *° 3% 3% provider-
reported sign-out accuracy, staff satisfaction and work-
flow,> 38 ©2 ¢ handoff-related patient safety, quality, and effi-
ciency.’” User satisfaction was primarily measured in
EMR-based tools (48%, n=9 of 19),* 57 38 62 64-66 68 £i]lowed
by electronic standalone tools (27%, n=6 of 19),2 48 50 51 54 33
and paper-based tools (22%, n=4 of 19).3¢ 38 41 4¢

Theoretical perspectives

One or more theoretical perspectives were used to evaluate
handoff tool functionalities in 34% of the articles
(n=12).20 35 38 41 45 50 54 59 65-68 gimilar to prior research,’ we
found that information processing was the primary and most
used theoretical framing in a majority of the articles (89%,
n=32).% 20 35-39 41-46 48-60 62 63 6567 63 Eor example, the
underlying feature supported by the information processing per-
spective provided by Flanagan et al* included the effectiveness
of retrieving and transferring patient-related information using a
standardized structured tool.

Other theoretical perspectives included distributed cognition
(25%, n=9),20 38 40 45 50 59 61 67 68 , countability (12%,
n=4),41 54 63 66 cyltural norms (5%, n=2),>° ¢® and social inter-
action (2%, n=1).*> For example, Frank et al®' described a
sign-out system that supported easy retrieval of patient informa-
tion from a clinical system with better integration of physician
work activities within the clinical workflow. Studies utilizing the
underpinnings of accountability described tracking of missed
patients during rounds, and dropped and inappropriate
handing-off of tasks.*! ** ¢ Cultural norms and social inter-
action framings were used to describe the supporting prepara-
tory tasks for avoiding delays in shift starting times and
compliance with duty hours,”® and the ability to ask and
respond to questions®® respectively.

Research support

We found that only 14% (n=35) of articles reported on any form
of research/funding support. Two were internally supported
research conducted at Veterans Affairs (VA) hospitals,* °7 and
one each were supported by a McNeil award (American
Association of Family Practitioners),”’ a National Research
Service Award,®® and an NLM training grant.®”

DISCUSSION

We found that a majority of the evaluation studies were con-
ducted in the USA (73%) on physician-based (67%, included
physician users), electronic handoff tools (64%, both electronic
and EMR-integrated). The focus on EMR-integrated tools has
been prominent since 2008 (36%), possibly driven by the feder-
ally mandated push toward standardized, integrated electronic
healthcare applications.”® A preponderance of articles used
observational (50%) or simple non-randomized pre-post
comparison-based (42%) quasi-experimental study designs with
survey-based data collection methods (70%). The outcome mea-
sures were primarily handoff-related (94%) with a focus on
user-satisfaction-based (53%) or effectiveness-based (59%) mea-
sures. Standardization efforts related to care continuity or
patient safety were reflected in 81% of the articles.
Unfortunately, there seems to be limited evidence of extramural
funding (14% of articles) for handoff studies. We discuss the
implications of our findings on standardization efforts.

Handoff tool type

A socio-technically driven change was the decisive shift toward
EMR-integrated handoff tools. This transformation is not only
driven by federal mandates, but also by improvements in health
information technology through improvements in data persist-
ence and consistency. Integrated environments accelerate stand-
ardization initiatives by seamlessly retrieving data from multiple
sources and presenting it in a shareable electronic format.
Nevertheless, based on our review, two aspects of
EMR-integrated tools require further research attention. First,
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most EMR-integrated handoff tools were built for specific
departments. Given the contextual nature of handoffs, the inter-
operability of these tools in other similar settings would require
further evaluation. Second, the theoretical focus of evaluation
studies was on the handoff tools’ information processing cap-
abilities, with limited emphasis on its resilience capabilities, and
ability to effectively highlight deviations from expected practice
through the use of stereotypical narratives. There was a signifi-
cant variation between tools evaluated across study settings (also
see online supplementary table A.6). Nevertheless, we found
that several studies were conducted in settings that had signifi-
cant patient turnover (eg, surgery), and on handoff tools that
utilized a patient-problem oriented content framework (see
section on the ‘Role of Context in Handoff Tool Evaluation
Studies’ in the online supplementary appendix).

Evaluation studies

Quasi-experimental and observational studies were predomin-
ant, even with their purported limitations regarding scientific
rigor. While the methodological rigor of some studies may be
questioned, the value of quasi-experimental/observational
studies of handoff tools cannot be discounted, as they provide a
platform to identify and establish appropriate metrics for
handoff tool evaluation, insights on the socio-cultural factors
that affect handoff, and potentially relevant process-related mea-
sures. Additionally, based on the analysis of the quality rating
scores, we found that RCT studies had higher overall scores
than observational studies. The most significant differential in
terms of the quality scoring was related to the sample size
(meanypservational 1.1, mMean,e pose 2.1, meangcr 2.3), with
observational studies having significantly smaller sample sizes
(see the online supplementary appendix section on the ‘Quality
of Handoff Tool Evaluation Studies,” and tables A.1, A.2, and
A.3).

While RCTs are preferred due to their scientific rigor, it is
often challenging to run such studies in clinical settings due to a
variety of factors: challenges of incorporating a new handoff
intervention without disrupting the existing clinical workflow;
recruiting a random sample of clinicians, especially among trai-
nees, who transition on a monthly basis; lack of universally
accepted outcome and evaluation measures for handoffs; diffi-
culty in linking to patient-related data for evaluation; and a high
rate of susceptibility to patient or treatment selection biases.
Alternative approaches such as practice-based evidence
designs”" 7* or regression discontinuity designs’® are scientific-
ally rigorous approaches. Two studies published in The New
England Journal of Medicine’* 7° argued that observational
studies and RCTs produce similar results. Given that RCTs may
not be feasible in most settings for evaluating handoff outcomes,
alternatives are certainly worth exploring.

However, the limitations of current handoff evaluation
studies are worth mentioning. For example, there was a wide-
spread use of surveys or questionnaires for evaluation studies—
these surveys were often not validated for reliability, had a very
small sample of respondents (n<20), relied on users’ recall (eg,
‘how many patients did you miss’), and included no contextual
information.

Nature of outcome measures

Lack of attention to patient-related outcomes has been raised as
a source of concern by a number of researchers.’® 2! 2° 7¢ Most
studies (949%) used handoff-related outcome measures for evalu-
ating tool efficacy and usability. For example, information gap
(eg, missing or incorrect information) was commonly used to

evaluate handoff quality. However, this measure is rarely tied to
patient outcome data (eg, procedural or treatment delays,
adverse patient events, or re-hospitalization rate), and as a
result, it is difficult to ascertain the effect of such
handoff-related variables on care continuity and patient safety.
In other words, such measures only provide localized metrics
for ascertaining the efficacy of handoffs and are often unable to
provide holistic perspectives regarding their impact on overall
quality of care. The narrow emphasis of localized metrics can be
mitigated through the utilization of broader process-oriented
outcome measures. Such measures would help in developing
trace-based metrics®® predicated on situating handoffs within
the greater context of overall clinical workflow, and in identify-
ing the impact of interdependencies in the overall handoff
process.

Limitations

We report on several limitations in our review. First, we consid-
ered only English language articles. However, our search strat-
egy, progressing from general handoff content to specific
handoff evaluation studies, helped in streamlining this process.
Second, recent research has highlighted the importance of the
contextual aspects’”~"? of handoffs. In our analysis, we aggre-
gated results across multiple settings due to the small number of
articles evaluating handoff tools. Nevertheless, even with this
smaller sample, we have provided a detailed analysis on the
effect of context on handoff tools (see the online supplementary
section on the ‘Role of Context in Handoff Tool Evaluation
Studies’ in the appendix).

CONCLUSION

Using a systematic review of the literature on handoff tool
evaluation, we found that most studies were predicated on
developing preliminary perspectives on handoffs. While most
handoff tools had certain general characteristics, they varied
widely in their structural organization (eg, free-text or
problem-oriented) and implementation in practice (eg, single to
multiple units). The importance of electronic handoff tools has
been reflected in the significant number of handoff tools that
were evaluated after 2008. Additionally, given the known
patient safety issues with handoffs, it is remarkable that very
little research in this area has been funded. Our evaluation pro-
vides insights into the challenges of handoff tool evaluation and
an ample backdrop for rethinking strategies for future empirical
studies.

Contributors JA and TK conceived the study, collected the data, and performed
the analysis. All authors participated in the interpretation of data, helped to draft
the article or revise it critically for important intellectual content, and gave final
approval of the version to be published.

Funding The study was supported by a grant from the James S McDonnell
Foundation to VLP to investigate cognitive complexity and errors in critical care (No.
220020152).

Competing interests All authors have completed the Unified Competing Interests
form at http:/www.icmje.org/coi_disclosure.pdf (available on request from the
corresponding author) and declare: all authors were supported by funding from the
James S McDonnell Foundation; no financial relationships with any other
organizations that might have an interest in the submitted work in the previous

3 years; no other relationships or activities that could appear to have influenced the
submitted work.

Provenance and peer review Not commissioned; externally peer reviewed.

REFERENCES
1 Arora V, Johnson J, Meltzer D, et al. A theoretical framework and
competency-based approach to improving handoffs. Qual Safety Health Care
2008;17:11-14.

160 Abraham J, et al. J Am Med Inform Assoc 2014;21:154—162. doi:10.1136/amiajnl-2012-001351


http://jamia.bmj.com/lookup/suppl/doi:10.1136/amiajnl-2012-001351/-/DC1

20

21

22

23

24

25

26

27

28

29

30

31

32

Strople B, Ottani P. Can technology improve intershift report? What the research
reveals. J Prof Nurs 2006;22:197-204.

Apker J, Mallak L, Gibson S. Communicating in the ‘gray zone": perceptions about
emergency physician hospitalist handoffs and patient safety. Acad Emerg Medicine
2007;14:884-94.

Flanagan ME, Patterson ES, Frankel RM, et al. Evaluation of a physician informatics
tool to improve patient handoffs. / Am Med Inform Assoc 2009;16:509-15.
Patterson ES, Roth EM, Woods DD, et al. Handoff strategies in settings with
consequences for failure: lessons for health care operations. Int J Qual Health Care
2004;16:125-32.

Gandhi TK. Fumbled handoffs: one dropped ball after another. Ann Internal Med
2005;142:352-58.

IOM. Crossing the quality chasm: a new health system for the 21st century.
Washington, DC: National Academy Press, 2000.

Vidyarthi AR, Arora V, Schnipper JL, et al. Managing discontinuity in academic
medical centers: strategies for a safe and effective resident sign-out. J Hospital Med
2006;1:257-66.

Cheung DS, Kelly JJ, Beach C, et al. Improving handoffs in the emergency
department. Ann Emerg Med 2009;55:171-80.

Berkenstadt H, Haviv Y, Tuval A, et al. Improving handoff communications in critical
care. Chest 2008;134:158-62.

Lingard L, Espin S, Whyte S, et al. Communication failures in the operating room:
an observational classification of recurrent types and effects. Qual Safety Health
Care 2004;13:330-34.

Solet DJ, Norvell JM, Rutan GH, et al. Lost in translation: challenges and
opportunities in physician-to-physician communication during patient handoffs.
Acad Med 2005;80:1094-99.

Horwitz L, Moin T, Green M. Development and implementation of an oral sign-out
skills curriculum. J Gen Intern Med 2007;22:1470-74.

Laxmisan A, Hakimzada F, Sayan OR, et al. The multitasking clinician:
decision-making and cognitive demand during and after team handoffs in
emergency care. Int J Med Inform 2007;76:801-11.

Accreditation Council for Graduate Medical Education Web site. Report of the work
group on resident duty hours and the learning environment. June 11, 2002. In: The
ACGME's approach to limit resident duty hours 12 months after implementation: a
summary of achievements, 2004. http://www.acgme.org/acWebsite/dutyHours/
dh_achieveSum04-05.pdf.

Avrora J, Lovinger D, Humphrey HJ, et a/. Communication failures in patient sign-out
and suggestions for improvement: a critical incident analysis. Qual Saf Health Care
2005;14:401-07.

Joint Commission. FAQs for the 2008 National Patient Safety Goals (updated 3/08),
2008.

Eldridge N, Revere A. Joint Commission on Accreditation of Healthcare
Organizations (JCAHO) National Patient Safety Goals for 2005. Topics in Patient
Safety 2005;5:1-2.

Riesenberg LA, Leitzsch J, Little BW. Systematic review of handoff mnemonics
literature. Am J Med Qual 2009;24:196—204.

Rabinovitch DL, Hamill M, Zanchetta C, et al. Nurse practitioner-based sign-out
system to facilitate patient communication on a neurosurgical service: a pilot study
with recommendations. J Neurosci Nurs 2009;41:329-35.

Cohen MD, Hilligoss PB. The published literature on handoffs in hospitals:
deficiencies identified in an extensive review. Qual Saf Health Care
2010;19:493-97.

Riesenberg LA, Leisch J, Cunningham JM. Nursing handoffs: a systematic review of
the literature. AJN Am J Nurs 2010;110:24-34.

Riesenberg LA, Leitzsch J, Massucci JL, et al. Residents' and attending physicians'
handoffs: a systematic review of the literature. Acad Med 2009;84:1775-87.
Staggers N, Blaz JW. Research on nursing handoffs for medical and surgical
settings: an integrative review. Journal of Advanced Nursing 2012;69:247-62.
Collins SA, Stein DM, Vawdrey DK, et al. Content overlap in nurse and physician
handoff artifacts and the potential role of electronic health records: a systematic
review. J Biomed Inform 2011;44:704-12.

Matic J, Davidson PM, Salamonson Y. Review: bringing patient safety to the
forefront through structured computerization during clinical handover. Journal of
Clinical Nursing 2011;20:184-9.

Patterson ES, Wears RL. Patient handoffs: standardized and reliable measurement
tools remain elusive. Jt Comm J Qual Patient Saf 2010;36:52—61.

Moher D, Liberati A, Tetzlaff J, et al. Preferred reporting items for systematic reviews
and meta-analyses: the PRISMA statement. PLoS Med 2009;6:¢1000097.

Abraham J, Kannampallil T, Patel VL. Bridging gaps in handoffs: a continuity of care
approach. J Biomed Inform 2012;45:240-54.

Haggerty J, Reid R, Freeman GK, et al. Continuity of care: a multidisciplinary review.
BMJ 2003;327:1219-21.

Reid R, Haggerty J, McKendry R. Defusing the confusion: concepts and measures of
continuity of healthcare. Vancouver, C: University of British Columbia, 2002.
Staggers N. Human-computer interaction. In: Englebart S, Nelson R, eds.
Information technology in health care: an interdisciplinary approach. Orlando, FL:
Harcourt Health Science Company, 2002:321-45.

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

56

57

58

59

60

61

63

65

Frokjeer E, Hertzum M, Hornbaek K. Measuring usability: are effectiveness,
efficiency, and satisfaction really correlated? SIGCHI Conference on Human Factors
in Computing Systems (CHI '00). ACM, 2000:345-52.

Alexander G, Staggers N. A systematic review on the designs of clinical technology:
findings and recommendations for future research. Adv Nurs Sci 2009;32:252-79.
Chung K, Davis I, Moughrabi S, et al. Use of an evidence-based shift report tool to
improve nurses’ communication. Medsurg Nurs 2011;20:255-60, 68.

Clark E, Squire S, Heyme A, et al. The PACT Project: improving communication at
handover. Med J Aust 2009;190(11 Suppl):S125-7.

Ferran NA, Metcalfe AJ, O'Doherty D. Standardised proformas improve patient
handover: audit of trauma handover practice. Patient Saf Surg 2008;2:24.

Joy BF, Elliott E, Hardy C, et al. Standardized multidisciplinary protocol improves
handover of cardiac surgery patients to the intensive care unit. Pediatr Crit Care
Med 2011;12:304-8.

Lee LH, Levine JA, Schultz HJ. Utility of a standardized sign-out card for new
medical interns. J Gen Intern Med 1996;11:753-5.

Ryan S, O'Riordan JM, Tiemey S, et al. Impact of a new electronic handover system
in surgery. Int J Surg 2011;9:217-20.

Salerno SM, Arnett MV, Domanski JP. Standardized sign-out reduces intern
perception of medical errors on the general internal medicine ward. Teach Learn
Med 2009;21:121-6.

Wilson MJ. A template for safe and concise handovers. Medsurg Nurs
2007;16:201-6, 00.

Basu A, Arora R, Fernandes N. Onsite handover of clinical care: implementing
modified CHAPS. Clin Governance 2011;16:220-30.

Christie P, Robinson H. Using a framework for good communication to improve
quality of information at handover. Nurs Times 2009;105:47.

Jukkala AM, James D, Autrey P, et al. Developing a standardized tool to improve
nurse communication during shift report. J Nurs Care Qual 2012;

27:240-46.

Raines M, Mull A. Give it to me: the development of a tool for shift change report
in a level | trauma center. J Emerg Nurs 2007;33:358-60.

Stahl K, Palileo A, Schulman Cl, et al. Enhancing patient safety in the trauma/
surgical intensive care unit. J Trauma Acute Care Surg 2009;67:430-35.

Cheah L-P, Amott DH, Pollard J, et al. Electronic medical handover: towards safer
medical care. Med J Aust 2005;183:369-72.

Govier M, Medcalf P. Living for the weekend: electronic documentation improves
patient handover. Clin Med 2012;12:124-7.

Nelson BA, Massey R. Implementing an electronic change-of-shift report using
transforming care at the bedside processes and methods. J Nurs Adm
2010;40:162-8.

Ram R, Block B. Signing out patients for off-hours coverage: comparison of manual
and computer-aided methods. Proc Annu Symp Comput Appl Med Care
1992:114-18.

Raptis DA, Fernandes C, Chua W, et al. Electronic software significantly improves
quality of handover in a London teaching hospital. Health Inform J
2009;15:191-98.

Roberts M, Putnam J, Raup GH. The Interdepartmental Ticket (IT) Factor: enhancing
communication to improve quality. J Nurs Care Qual 2012;27:247-52.

Wayne JD, Tyagi R, Reinhardt G, et al. Simple standardized patient handoff system
that increases accuracy and completeness. J Surg Educ 2008;65:476-85.

Baldwin L, McGinnis C. A computer-generated shift report. Nurs Manag
1994;25:61-4.

Kalisch BJ, Hurley P, Hodges M, et al. Pl tool patches broken communication. Nurs
Management 2007,38:16, 18.

Anderson J, Shroff D, Curtis A, et al. The Veterans Affairs shift change
physician-to-physician handoff project. Jt Comm J Qual Patient Saf 2010;36:62—71.
Barnes SL, Campbell DA, Stockman KA, et al. From theory to practice of electronic
handover. Aust Health Rev 2011;35:384-91.

Bernstein JA, Imler DL, Sharek P, et al. Improved physician work flow after
integrating sign-out notes into the electronic medical record. Jt Comm J Qual
Patient Saf 2010;36:72-8.

Campion TR Jr., Denny JC, Weinberg ST, et al. Analysis of a computerized sign-out
tool: identification of unanticipated uses and contradictory content. AMIA Annual
Symposium proceedings 2007;99-104.

Frank G, Lawless S, Steinberg Th. Improving physician communication through an
automated, integrated sign-out system. J Healthcare Inform Manag 2005;19:68-74.
Palma JP, Sharek PJ, Longhurst CA. Impact of electronic medical record integration
of a handoff tool on sign-out in a newborn intensive care unit. J Perinatol
2011;31:311-17.

Van Eaton EG, Horvath KD, Lober WB, et al. A randomized, controlled trial
evaluating the impact of a computerized rounding and sign-out system on
continuity of care and resident work hours. / Am Coll Surg 2005;200:538-45.
Van Eaton EG, McDonough K, Lober WB, et al. Safety of using a computerized
rounding and sign-out system to reduce resident duty hours. Acad Med
2010;85:1189-95.

Wentworth L, Diggins J, Bartel D, et al. SBAR: electronic handoff tool for
noncomplicated procedural patients. J Nurs Care Qual 2012;27:125-31.

Abraham J, et al. / Am Med Inform Assoc 2014;21:154-162. doi:10.1136/amiajnl-2012-001351 161



Review

66  Wohlauer MV, Rove KO, Pshak TJ, et al. The computerized rounding report: 73 Shadish WR, Cook TD, Campbell DT. Experimental and quasi-experimental designs
implementation of a model system to support transitions of care. J Surg Res for generalized causal inference. New York: Houghton Mifflin Company, 2002.
2012;172:11-17. 74 Benson K, Hartz AJ. A comparison of observational studies and randomized,

67  Campion Jr TR, Weinberg ST, Lorenzi NM, et al. Evaluation of computerized free controlled trials. N Engl J Med 2000;342:1878-86.
text sign-out notes: baseline understanding and recommendations. App/ Clin Inform 75  Concato J, Shah N, Horwitz RI. Randomized, controlled trials, observational studies,
2010;1:304-17. and the hierarchy of research designs. N Engl J Med 2000;342:1887-92.

68  Sidlow R, Katz-Sidlow RJ. Using a computerized sign-out system to improve 76 Abraham J, Nguyen VC, Almoosa KF, et al. Falling through the cracks: information
physician-nurse communication. Jt Comm J Qual Patient Saf 2006;32:32—6. breakdowns in critical care handoff communication. Washington, DC: American

69 Hebda TL, Czar P, eds. Handbook of informatics for nurses and healthcare Medical Informatics Association (AMIA), 2011.
professionals, 5th ed. Prentice Hall, 2013. 77  Toccafondi G, Albolino S, Tartaglia R, et al. The collaborative communication model

70  Patient Protection and Affordable Care Act, 2010. for patient handover at the interface between high-acuity and low-acuity care. BM/

71 Hom'S, Gassaway J. Practice based evidence: incorporating clinical heterogeneity and patient- Quality & Safety 2012;21:i58-i66.
reported outcomes for comparative effectiveness research. Med Care 2010;48:17-22. 78  Staggers N, Jennings BM. The content and context of change of shift report on

72 Horn S, Gerben D, Deutscher D. Practice-based evidence research in rehabilitation: medical and surgical units. J Nurs Admin 2009;39:393-98.
an alternative to randomized controlled trials and traditional observational studies. 79  Staggers N, Jennings BM, McAferee R. An exploration of the content of shift report
Archives of Physical Medicine and Rehabilitation 2012;93:5127-5137. on medical-surgical units. Commun Nurs Res 2008;41:254-54.

162 Abraham J, et al. J Am Med Inform Assoc 2014;21:154—162. doi:10.1136/amiajnl-2012-001351



