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Abstract

Through the patient handoff, 
responsibility, authority, and information 
about patients are exchanged between 
care providers1 to ensure the continuity 
of patient care during shift changes and 
transfers of patients from one unit to 
another. Because patient handoffs are 
organizational interfaces, they affect 
patient safety and service quality. Thus, 
there is a causal link between handoff 
characteristics, such as information 
completeness, and outcomes, such as 
adverse events.2,3 As the literature on 
patient handoffs grows, we question what 
we know about this causal relationship. 

Specifically, we ask (1) which handoff 
characteristics researchers have proved 
to be related to which outcomes, and (2) 
whether their study designs allow for 
causal inference.

Several reviews on patient handoffs have 
been published recently.4–9 Although these 
reviews provide valuable insights into the 
state of handoff research, an evidence-
based overview of the causal relationships 
between handoff characteristics and 
outcomes is still lacking. Such an 
overview, however, is necessary for at least 
three reasons:

1. to make evidence-based decisions 
about which handoff characteristics 
should be changed to achieve the 
desired outcomes,

2. to document which aspects of 
handoffs have been studied and for 
which ones we lack understanding, 
and

3. to relate the examined handoff 
characteristics and outcomes to 
systematic theorizing on what 
characteristics are linked to which 
outcomes, by what mechanisms, 
and what conditions alter these 
relationships.10,11

The first aim of our systematic review 
was to update and complement the 
existing reviews by assessing the empirical 
evidence on the relationships between 
handoff characteristics and outcomes. We 
did so by including the previous reviews 
in our new search of seven common 
databases. The second aim was to identify 
recurring methodological problems 
in previous research by examining the 
studies’ quality with particular regard to 
their potential for causal inference.

We focused on patient handoffs within 
hospitals, including those between 
paramedics and the emergency 
department. We made no restrictions 
on study design, handoff characteristics, 
or outcomes to achieve our goal of 
providing an overview of the published 
research. We defined a handoff outcome 
as anything that (1) occurs after 
completion of the handoff and (2) is 
related to the patients who are handed 
off or their treatment (e.g., preventable 
adverse events or physician information 
recall after handoff). Thus, we did not 
consider changes in the handoff process, 
such as the amount of information 
omitted during handoff, as outcomes. 
As handoff characteristics, we included 
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To summarize the available evidence 
about patient handoff characteristics and 
their impact on subsequent patient care 
in hospitals.

Method
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searched the Cochrane Central Register 
of Controlled Trials, PubMed, Embase, 
CINAHL, PsycINFO, ERIC, ISI Web of 
Science, and the reference lists of relevant 
articles to carry out their systematic 
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had patient handoffs in hospitals as their 
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outcome. They assessed study quality 
using 11 quality indicators.

Results
The authors identified 18 articles reporting 
37 statistical associations between a 
handoff characteristic and outcome. The 
only handoff characteristic investigated 
in more than one study was the use of 
a standardized handoff sheet. Seven of 
those 12 studies reported significant 
improvements after introduction of the 
sheet. Four of the 18 studies used a 
randomized controlled trial design.

Conclusions
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assessed and the methodologies 
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The quality of research on the topic 
is rather preliminary, and there is 
not yet enough research to inform 
evidence-based handoff strategies. 
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focus on research methods, which 
outcomes should be assessed, handoff 
characteristics beyond information 
transfer, mechanisms that link handoff 
characteristics and outcomes, and 
the conditions that moderate the 
characteristics’ effects.
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anything that was present or happened 
during the handoff (e.g., the nature 
of the information transmission, 
characteristics of the patient handed off, 
or environmental conditions).

Method

In carrying out our review, we used 
the five-step protocol proposed by 
Karunananthan and colleagues12 as a 
framework. We summarize the core 
process of our article search and selection 
in Figure 1.

Step 1: Defining aims, search terms, and 
inclusion/exclusion criteria

We first defined the aims of our 
search as stated in the introduction. 
We then defined a set of search terms 
by combining those from previous 
reviews4,7–9 with two from Messam and 

Pettifer’s5 work and “transition of care” 
and “care transition.” Our search then 
included the following search terms:

• handover,4,7–9 hand-over4,7,8;

• handoff,4,7–9 hand-off4,7–9;

• signout,4,7–9 sign out,4,7,8 sign-out4,7–9;

• signover,4,7,8 sign-over4,7,8;

• shift change9;

• shift report5,8;

• intershift report5,8;

• transition of care; and

• care transition.

Our inclusion criteria for article selection 
were that one of the search terms had 
to appear in the title, abstract, or text; 
patient handoff had to be the explicit, 
main research focus; and the studied 

handoff had to take place within a single 
hospital or between paramedics and the 
hospital. Our exclusion criteria were that 
the article dealt with handoff as only one 
aspect of a broader topic of interest or 
with handoff between organizations or in 
a psychiatric setting.

Step 2: Searching databases and 
selecting articles based on title and 
abstract

In January and February 2011, we 
searched the Cochrane Central Register 
of Controlled Trials, PubMed, Embase, 
CINAHL, PsycINFO, ERIC, and ISI Web 
of Science for peer-reviewed journal 
articles and proceeding papers published 
through December 31, 2010. We entered 
our search terms in the databases’ “all 
fields” option and added a wildcard at the 
end of the search terms (e.g., handover*). 
We allowed search engines to include 

Figure 1 Flowchart of article search and selection process in a systematic review of patient handoff characteristics and outcomes research published 
through December 31, 2010. The authors used the Cochrane Central Register of Controlled Trials, PubMed, Embase, CINAHL, PsycINFO, ERIC, ISI Web 
of Science, and relevant reference lists to identify the articles included in their analysis.
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their own search terms associated with 
ours, and we put search terms consisting 
of several words in quotation marks (e.g., 
“shift report”). We restricted our ISI 
Web of Science and PubMed searches to 
articles published in English.

Then, each author (S.F. and T.M.) 
independently selected a first group of 
articles based on title and abstract. We 
discarded only those articles that were 
rejected by both of us. Before starting 
the selection process, we calibrated our 
notion of the inclusion/exclusion criteria 
by jointly reviewing a random sample of 
15 articles.

Step 3: Selecting articles based on full 
texts and identifying articles from 
reference list reviews

Next, we subjected the selected articles 
to a second round of selection based on 
the full text. To remove the vast number 
of anecdotal reports and comments 
in the handoff literature, we added an 
additional inclusion criterion: The article 
had to report at least one statistical 
test. We reviewed the full texts of the 
selected articles independently and used a 
consensus decision in case of disagreement.

After this second round of selection, we 
independently searched the reference lists 
of all the selected articles and of previous 
reviews.4–9 We retained every reference 
that one of us deemed important.

Step 4: Selecting articles from reference 
list reviews

We then compared the articles from our 
reference lists review with those that 
we had previously identified to remove 
duplicates. Next, we repeated the process 
of full-text selection described above in 
Step 3 for these new articles.

Step 5: Selecting the final articles and 
extracting the data

Finally, we subjected all the previously 
selected articles to a final selection process, 
extracted the relevant study characteristics, 
and rated the studies’ quality.

First, we extracted the handoff 
characteristics and outcomes from each 
article that were subjected to a test of 
statistical association, and we excluded 
those studies whose statistical tests did 
not refer to a handoff characteristic–
outcome association. We chose an 
inductive approach to this extraction 

because we are not aware of an existing 
list of possible handoff characteristics, 
and a previous list of handoff outcomes 
was too broad for our analysis.9 The 
first author (S.F.) completed the data 
extraction, and the second author (T.M.) 
cross-checked the results. As outlined 
in the introduction, to qualify as an 
outcome, a variable had to (1) occur after 
the completion of the handoff and (2) 
be related to the patient who was handed 
off. A handoff characteristic could 
be anything that was present or that 
happened during the handoff.

Second, we classified each handoff 
characteristic–outcome association 
according to the 11 indicators of study 
quality proposed by Buckley and 
colleagues.13 We scored each association 
with either a “0,” “0.5,” “1,” “unclear,” 
or “does not apply.” In addition, we 
extracted several study characteristics 
from each article, namely:

• the results for each tested association,

• the handoff sample,

• the study design,

• all variables statistically controlled for, 
and

• the dominant study purpose, as defined 
by Cook and colleagues14 (“description 
study” describing an intervention or 
what was done, “justification study” 
testing whether an intervention worked, 
or “clarification study” explaining how 
and why an intervention works).

The first author (S.F.) performed the 
classification of each article and the data 
extraction, and the second author (T.M.) 
cross-checked the results.

Results

We included a total of 18 articles 
reporting 37 statistical associations 
between a handoff characteristic and an 
outcome. Most of the studies (16 of 18; 
89%) were predominantly justification 
studies. More important, only 2 (11%) 
were clarification studies aimed at model 
building and theorizing.15,16

Handoff characteristics and outcomes

Our results reflect a high heterogeneity 
in handoff characteristics and 
outcomes. List 1 includes all the handoff 
characteristics that were linked to an 
outcomes measure. Appendix 1 includes 

a complete list of the final 18 articles 
and 37 statistical associations that we 
reviewed.

With the exception of standardized 
handoff sheets, other handoff 
characteristics were included in only 
one study each. Therefore, we could 
not summarize these results or draw 
general conclusions regarding these 
characteristics. We thus restricted the 
following summary to standardized 
handoff sheets. Because of the 
heterogeneity of the outcomes associated 
with handoff sheets, we did not perform a 
meta-analysis.

We classified all the studies of 
standardized handoff sheets in our 
analysis as justification studies. In 
7 of the 12 justification studies, 
researchers found statistically significant 
improvements when comparing the 
outcomes of those handoffs that 
included a standardized handoff 
sheet with those that did not. These 
improvements included outcomes such 
as decreases in the number of dropped 
tasks,17 patient care items lost within 
24 hours of the handoff,18 and patient 
information lost across consecutive 
handoffs19,20; increases in the retention 
of information by receiving clinicians21 
and prevention of adverse events22; and 
a change in the number of transferrer 
interventions required after handoff 
and in the number of first doses of 
medication administered in a timely 
fashion.23 Researchers found these 
improvements in a variety of handoff 
situations, including shift handoffs 
between residents of various surgical 
services,17 shift handoffs between teams 
in a trauma/surgical intensive care unit 
(ICU),18 simulated ward shift handoffs 
between nurses,19 shift handoffs between 
physicians in a mixed surgical/medical 
ICU,21 shift handoffs between physicians 
in medical services,22 handoffs from 
an oncology and hematology unit to 
critical care units,23 and simulated 
otolaryngology ward shift handoffs 
between physicians.20

In addition, one study found a 
nonsignificant decrease in the number of 
postoperative, high-risk events after the 
handoff from the operating theater to 
the pediatric ICU.24 Another study found 
a significant decrease in the number of 
dropped tasks as self-perceived by night 
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interns, and nonsignificant trends toward 
decreases in the numbers of dropped 
tasks and undesirable treatment actions 
by night interns as perceived by the day 
interns after reassuming responsibility for 
the patients.25

Besides these findings of improvements 
following the introduction of a 
standardized handoff sheet, one study 
failed to find any positive effects,26 and 
another actually found a significant 
increase in the unexpected changes in 
care and the number of errors when 
practitioners used formal data summaries 
for handoffs.27 Finally, one study found 
a significant decrease in patient length 
of stay but an almost significant increase 
in the time taken to the first medical 
intervention after handoff.28

Study quality

In general, the studies that we analyzed 
were heterogeneous, idiosyncratic, 
and not very well developed in 
methodological quality and study 

reporting. To achieve the second aim 
of our review—to examine the studies’ 
potential for causal inference—we 
examined each for “control for 
confounding,” which we subdivided into 
control by study design and control by 
statistical means.

Control by study design. Four of the 18 
studies used a randomized controlled trial 
(RCT) design, 3 of them in a simulated 
setting15,19,20 and 1 in a field experiment.26 
One study used a case–control design,22 
and another was a cohort study with 
a time delay between measurement of 
handoff characteristic and outcome.16 Of 
the remaining 12 studies, 11 used a pre-/
posttest design without a comparison 
group, and 1 was a cross-sectional study.27 
Of the 37 associations that we reviewed 
between a handoff characteristic and an 
outcome, 8 were tested through an RCT 
design.

Control by statistical means. Seven of 
the 14 non-RCT studies17,22–24,28–30 and 2 

of the 4 RCT studies15,26 controlled for 
confounding through statistical means. 
Of the 6 pre-/posttest design studies that 
made use of statistical controlling, 4 did 
so by comparing confounders between 
treatment and control groups and ruling 
out a confounder when this test revealed 
no significant differences between the 
two groups.23,24,28,29 However, this practice 
relies on the problematic assumption 
that a nonsignificant P value implies that 
there is no clinically relevant difference 
between groups.31

Besides controlling for confounding, 
data collection methods were also 
heterogeneous and tied to the setting 
of the study. Six of the 18 studies relied 
at least partly on subjective hindsight 
measures.17,25–27,29,32 Studies using observer 
or reviewer data reported high variation 
in observer training, efforts to develop a 
systematic observation form, and pooling 
of observer judgments.15,16,18–24,28,30,33 Three 
of the 12 observer-based studies reported 
reliability of measures.15,16,22

Discussion

In this systematic review, we searched 
seven common databases for handoff 
literature and provided an overview of 
the handoff characteristics and outcomes 
that have been reported in the literature 
to date. For studies on standardized 
handoff sheets, we summarized the 
results of our review. In addition, we 
assessed the methodological quality 
of the studies in our analysis with a 
particular focus on the potential for 
causal inference.

All in all, our overview of handoff 
characteristics and outcomes shows 
that handoff research is highly diverse 
and idiosyncratic, so a comparison of 
different studies is difficult. Accordingly, 
we had trouble drawing general 
conclusions from our findings. This state 
of affairs presents a serious challenge to 
handoff researchers and practitioners 
because it is unclear what they can gain 
with certainty from previous studies to 
use when designing future research and 
improvement initiatives.

Our results are not conclusive regarding 
the benefits of standardized handoff 
sheets. Despite several studies reporting 
positive results, others found mixed 
results or failed to find positive effects, 
and one actually found a negative 

List 1
Overview of the Results of a Systematic Review of Studies Published Through  
December 31, 2010, That Linked a Handoff Characteristic to an Outcomes Mea-
sure

Overview of handoff characteristics that have been studied in relation to one of the below 
outcomes

• Use versus no use of a standardized handoff sheet (12 studies)17–28

• Use versus no use of a mnemonic standardizing the topics to be discussed during handoff  
(1 study)29

• Use of other information management interventions during handoff (3 studies)30,32,33

• Description of the information being transferred during handoff (3 studies)15,20,33

• Behavior of teams during handoff (1 study)16

• Characteristics of the receiving clinician during handoff (1 study)21

• Characteristics of the patient handed off (1 study)33

• Impact of shift day times (1 study)21

Overview of handoff outcomes that have been studied in relation to one of the above 
characteristics

• Loss of patient care items (failure to mention item in subsequent handoff or failure to 
execute item)18–20

• Information recall and retention after handoff15,21,33

• Quality of care plan written down after handoff15

• Dropped tasks17,25

• Surprises (unexpected changes in care), deviations from expected care, undesirable treatment 
actions, errors, preventable adverse events, high-risk events, and rate of intensive care unit 
transfers17,22,24–27,29,32

• Rate of readmission within 72 hours of handoff30

• Number of transferrer interventions necessary after handoff23

• Number of medication first doses administered on time23

• Time to first intervention by receiving clinician28

• Patient length of stay28

• 30-day patient outcomes16

• Total hospital cost per patient30
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effect. We thus cannot offer hints on 
what would be an effective strategy for 
standardizing handoff sheets, because the 
studies that we reviewed each examined 
a separate sheet, and there were no 
clarification studies analyzing what 
makes a standardized handoff sheet (in)
effective. In addition, we were unable to 
locate enough studies to compare the 
effects of handoff strategies other than 
standardized sheets (e.g., a mnemonic 
standardizing the topics to be discussed 
during handoff). Thus, we cannot 
provide clear, evidence-based guidance 
on effective handoff strategies based on 
our findings in this review.

However, our review did identify areas 
for future research in handoff outcomes. 
First, we found almost no clarification 
studies (with the exception of Dowding15 
and Mazzocco and colleagues16) aimed 
at both model building and theorizing 
about which handoff characteristics 
(including standardization) impact 
which outcomes, how and why they 
do so, and what boundary conditions 
alter these impacts. It is such studies, 
however, that deepen our understanding 
of the patient handoff and its impact 
on outcomes by initiating an iterative 
“cycle of observation, formulation 
of a model or hypothesis to explain 
the results, prediction based on the 
model or hypothesis, and testing of the 
hypothesis, the results of which form 
the observations for the next cycle.”14 
Second, because handoffs are complex 
and multifaceted, researchers should 
not exclusively focus on information 
transfer.34 Yet, this was the only 
characteristic for which we found more 
than one outcomes study.

We also found limitations to the 
methodologies in all the studies that we 
reviewed, echoing the concerns raised 
in previous reviews.7,8,11 In particular, 
controlling for confounding was poorly 
developed, and data collection methods 
varied highly. As a result, not only is 
drawing general conclusions from 
handoff studies hampered by the diversity 
in characteristics and outcomes described 
previously, but such conclusions are also 
less reliable from a methodological point 
of view.

Limitations

Although we took care to carry out this 
review in a systematic manner, using 

extensive searches, there are several 
limitations to our study. First, the 
evidence that we summarize is mostly 
based on observational studies and 
studies without comparison groups. 
Therefore, our evidence summary for 
standardized handoff sheets may be 
limited by the lack of control in the 
reviewed studies. Second, although we 
included seven common databases, other 
databases may reveal further articles. Also, 
whereas we used an extensive set of search 
terms combined from previous reviews, 
we entered search terms in English only, 
and we restricted two searches (ISI Web 
of Science and PubMed) to English-
language publications. Third, as in any 
review, there may be a publication bias 
toward positive results,11 and, thus, the 
picture that emerged of standardized 
handoff sheets may be more positive than 
in reality. Finally, our review had a clear 
focus—excluding all studies not assessing 
a handoff outcome. This focus was well 
suited for our purposes, but there are 
important and interesting handoff studies 
that we did not include in our review 
because they did not assess an outcome, 
so readers should not conclude that the 
community knows nothing more about 
handoffs than we have included here. 
There are a number of studies tapping 
into the complex nature of the handoff 
process,34–38 uncovering important 
dynamics that deserve future study.

Areas for future research

Several recommendations follow from 
our review. First, handoff characteristics 
other than standardized handoff sheets 
should be linked to outcomes. In 
particular, we recommend studying

• mnemonics standardizing the topics to 
be discussed during handoff instead of 
information content,29

• the relative importance of general 
medical facts versus case-specific 
assessments, such as anticipatory 
guidance39 and overall judgments of the 
patient,

• the characteristics of receiving 
clinicians,21 in particular their clinical 
expertise,

• the case complexity of patients handed 
off (e.g., triage status,33 diagnosis, 
severity of illness,22 comorbidities), and

• the nature of the interactions of the 
health care team.35,40

Second, handoff research should 
start with systematic theorizing and 
conducting clarification studies, as 
already recommended in the field of 
medical education research.14 This 
includes determining which outcomes 
are likely to be affected, by which 
handoff characteristics, through which 
mechanisms, and what moderating 
conditions are likely to alter the 
effects of handoff characteristics.10 
For example, a standardized handoff 
sheet may decrease the number of 
laboratory tests and the number of 
consults required by increasing the 
completeness of the receiving clinician’s 
patient knowledge. At the same time, 
this positive effect may be observed in 
more experienced clinicians only, as they 
benefit from complete information while 
simultaneously being able to separate 
relevant from irrelevant information. 
Conversely, for less experienced 
clinicians, the handoff sheet could simply 
result in information overload.41 We can 
think of at least three classes of outcomes 
for such interventions that should be 
studied:

• clinical outcomes, such as preventable 
adverse events and patient 
complications,

• efficiency outcomes, such as total cost 
per patient, patient length of stay, or 
number of laboratory tests performed,42 
and

• the quality of the receivers’ mental 
models after handoff, including 
knowledge of the patient’s current 
condition and history, knowledge of 
possible problems and complications, 
and plans for future care.

Finally, we recommend addressing some 
methodological issues concerning study 
designs and statistical control. Regarding 
justification studies and studies testing 
specific causal hypotheses derived from 
previous research, we need more studies 
using RCT designs and comparison 
groups. Researchers may consider using 
full-scale patient simulators to study 
handoff dynamics in a controlled and 
standardized way43 and pretest handoff 
sheets before changing field practices. 
Regarding clarification studies, future 
research should draw on the full range 
of research methods to tap into the 
complex nature of handoff characteristics 
and their impacts on subsequent care.14 
We still see a need for qualitative and 
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observational studies describing how 
and why handoff characteristics impact 
particular outcomes. Such studies provide 
the basis for deriving and testing specific 
causal hypotheses and for designing 
informed interventions.

As a means of statistical control, 
we recommend using multivariate 
techniques, such as multiple regression. 
Such techniques not only effectively 
control for confounding but also reveal 
how variables, such as the patient’s 
condition or physician’s expertise, impact 
the outcome relative to handoff effects. At 
least two classes of control variables—the 
transferring and receiving clinicians’ 
expertise and the patients’ conditions 
such as type of diagnosis, severity of 
illness, and comorbidities—are likely to 
be important across a variety of handoff 
situations.

Conclusions

Handoff research is highly diverse, 
so drawing general conclusions from 
the published literature is a difficult 
endeavor. In addition, the quality of 
the published research on the topic is 
rather preliminary, and there is not yet 
enough evidence to inform evidence-
based handoff strategies. Future research, 
then, should pay more attention to 
research methods, which handoff 
outcomes should be assessed, handoff 
characteristics beyond information 
transfer, mechanisms that link handoff 
characteristics and outcomes, and 
the conditions that moderate the 
characteristics’ effects.
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