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Abstract

Background: In hospitalshandoffsare episodes in which control of, or responsipiiitr, a patient
passes from one health professional to anotherinawlich important information about the patiest i
also exchanged. In view of the growing interestproving handoff processes, and the need for
guidance in arriving at standardized handoff proces, a review of the research on handoffs is
provided.

Methods: The authors have attempted to identify all redetreatments of hospital handoffs involving
medical personnel published in English through 2010.

Results: Findings from the literature are organized intoteemes: 1) The definition of 'handoff’; 2)
The functions of handoffs; 3) The challenges afiicdities of handing off; 4) The costs and bergefit
of standardization; 5) Possible protocols for stadizing of handoffs; and 6) Questions needing
answers, and methods of research.

Conclusions: The large body of relevant literature shows hantioffe highly sensitive to variations in
context, to be an activity that is essential foltiple important functions within a hospital thainge

far beyond patient safety, and to be subject tiocdif tensions that necessarily attend efforts to
standardize action within a highly differentiateashital setting. In addition, there is little enmgé
evidence regarding the magnitude of the impaciooff on patient safety and service quality,
making the potential gains and complications fréamgardization uncertain.
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Introduction

As a patient moves among specialized servicesnéliospital, and as shifts of medical personnel

come and go, there are numerous episodes in whitinot of, or responsibility for, the patient passe
from one health professional to another, and irclvilmportant information about the patient is also
exchanged. In this article we review the resedtehakture on the nature and consequences of these
episodes, which we collectively label 'handoffs'.

There is increasing interest in handoffs and theedl related transfers known by other names ssich a
'sign-out’, ‘handover’ or 'report’. This can bensaghe growth of the number of publications
discussing the topic shown in Figure 1.
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Figure 1. Frequency of handoff publications by fyrear intervals.

Perhaps the single largest factor in the growtimtefrest in handoffs is the 2006 decision of thatJo
Commission, a major accrediting organization of U@spitals [1], to include requirement’2R its
National Patient Safety Goaldniplement a standardized approach to "hand off" mmmications,
including an opportunity to ask and respond to goes.’ The most recent (2008) Joint Commission
handbook gives the following rationale for the negunent:

The primary objective of a “hand off” is to providecurate information about a [patient’s]
care, treatment, and services, current conditi@haany recent or anticipated changes. The
information communicated during a hand off musabeurate in order to meet [patient]
safety goals. [2]

The Joint Commission has recently revised its poces to clarify and drastically reduce the number
of Patient Safety Goals and Elements of Perform#mateare subject to its auditing processes [3, 4].
As a result handoff communication has been movau treing a National Patient Safety Goal (NPSG)
to being a Provision of Care (PC) standard witloeissed Elements of Performance (EPS).

Standard PC.02.02.01: The hospital coordinatepdlient’s care, treatment, and services based

on the patient’s needs.

EP 1. The hospital has a process to receive oe gfarent information when the patient is
referred to other internal or external providergarfe, treatment, and services.

! Beginning in 2009, under a new Joint Commissiominering system, Requirement 2E became NPSG.02.05.01
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EP 2. The hospital coordinates the patient’s daeatment, and services. Note: Coordination
involves resolving scheduling conflicts and dupiioa of care, treatment, and services.
[5, p.13]

The new standard is quite general and may refleett Woint Commission surveyors accepted as
compliance with the earlier standardization requeat (i.e., NPSG 02.05.01 or 2E), when reported
compliance levels reached as high as 99% in 2008 [6

Pressure to standardize handoff practice is nafugnio the US. We are aware of similar pressures
from regulatory and professional organizations usthalia [7-9], the United Kingdom [10], and more
broadly from the World Health Organization [11].€Ttesulting situation is that international attenti
has been called to handoffs as a potential poiatlpferability in hospital processes. Hospitalsénav
been told to have a policy, but left to decidetf@mselves what its contents should be. The Joint
Commission informally recommends the SBAR protqd@cussed below in Section 5) as basis for
policy [11, 12]; however, it provides no evidengidrasis for this recommendation. The problem
remains: what are hospitals to do on behalf oktfety of their patients?

In view of the growing interest in improving hantipfocesses, and the need for guidance in arriving
at standardized handoff procedures, it will be ahla to review results of research on handoffs,tand
suggest some questions that might deserve furttesttian. We have therefore attempted to identify
all research treatments of hospital handoffs inmglymedical personnel published in English through
July 2010 and have also included a few select pipablished after this date.

This is not the first literature review in this arfd4-26], but it is the most extensive, and ifeds in
purpose from earlier reviews. We have organizedr@atment of the research with the aim of
contributing directly to efforts to improve handaffind, in particular, to addressing the issueoef h
handoffs should be standardized. We do so by gaissues with implications for handoff
improvement and discussing current knowledge osdlgsues. Our review also includes research on
handoffs as carried out by several different typlemedical professionals (physicians, nurses,
technicians, ambulance drivers, etc.) since allélgroups engage at some points in processes that
meet our definition of a handoff, all are poteryi@ubject to standardization efforts, and all are
relevant to the overall goals of improving patieatcomes and safety. Moreover, many problems of
achieving better handoffs prove to be similar despurface differences in the content of
communications, so the groups have much to leam &ach other.

We address a series of issues that have motivégsdian to hospital handoffs, including the redati

of handoff risks to changes in resident work hotirs,difficulties of estimating the magnitude of
handoff risks to patient safety, and the inhereabjgems of standardizing an activity that is neaas
specific to individual patient circumstances anel $pecialized knowledge of participants. We have
also suggested a number of points of contact betwaadoff research and research on the properties

2 To locate the literature, we searched PubMed ukiederms “handoff,” “handover,” “signout,” “sigmut,” “SBAR,” and
"shift report." We also used the reference listthefpapers located and bibliographies compiledtbgr researchers (e.g.,
[13]) to find additional literature. The completet ®f identified items, with accompanying short soamies, is available at
http://www.connotea.org/user/signout. Each item is linked to a full text copy maintaingdthe authors. Under the fair use
provisions of the copyright law, legitimate resdens have a right to access such material and owatpct either author
for permission to use the full text library. We badeliberately adopted broad criteria of inclusiSome items are not
systematic studies, but rather material with ingtlimns for handoff, such as editorials, interviearsiesearch on a related
topic. The collection totals 640 items in all.
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of other organizational routines, since we beliha¥e are valuable lessons that practitioners wgrki
to improve handoffs might learn from studies obef§ to improve important organizational routines i
other settings.

We have organized our review of the literature gitomain sections and a conclusion. While other
structures could be drawn from the literature, stiacture has been chosen with the aim of
contributing to the pressing problems of improviremndoffs. Our organizing themes are:

The definition of 'handoff'

The functions of handoffs

The challenges and difficulties of handing off

The costs and benefits of standardization

Possible protocols for standardizing of handoffs
Questions needing answers, and methods of research
Conclusions

NoakwnNpE

1. The definition of ‘handoff’ and scope of therev  iew

As we have mentioned, the transfers covered imgbearch reviewed here are known by many names.
'Handoff', 'handover’, 'nursing report’', and 'sign-are perhaps the most common. The differencesg
the names also carry some differences in connotfit]. Some may emphasize the information content
itself, as with 'report’. In contrast, 'handoff' ywsuggest more strongly the change in controlek@mple,
when there is a change in the health professiohalwill be near the patient, such as the trandfar o
patient between hospital departmeh8ome labels may connote the change in respomgitsilich as 'sign-
out' with its suggestion of a temporary delegatibformal authority for decisions and of legal
responsibility for consequences, as might occarditift change to overnight care. These distinstan be
consequential. For example, a patient can be havifieid the sense that a move has occurred tona ne
location with new proximate personnel, without mavbeen signed out, in the sense that no apprepriat
person at the new location has accepted formabresipility for making decisions on the patient'seci28,
29].

Our sense is that the exchange of information &shabg the patient's state and context is therdsde
element in all these differently labeled interaatipeven if there are variations in the accompangients
and purposes. We have therefore adopted a defiritiat is broad, and one that puts patient infoilonat
exchange at its core. Handoffs, as discussed aer@xchanges in which there is a central goal of
summarizing the patient's situation in order togigantly shape subsequent treatment and decision-
making. We have defined handoffthg exchange between health professionals of ird#om about a
patient accompanying either a transfer of contre¢ or of responsibility for, the patie[80]. Where we
don't qualify the term, we use 'handoff' in a gaheed sense that also includes the range of @s-ne
synonyms, such as 'sign-out' and 'report'.

While we believe that information exchange is ati@raspect of handoff, we wish to caution against
simplistic models of what is involved in informati@xchange. Viewing handoff as a primarily one-way
transmission of information underestimates the derity of the cognitive and social processes that a
often involved, obscures the role of the receipagy in handoff, and may lead to interventiong thd to

% Some reviewers have suggested the label ‘covefageur concept of control. We feel that it mayt be distinct enough from
responsibility. No matter what term is preferrdds iclear that handoffs occur in two kinds of s#ion that can be distinct:
change in who should be responsible for patierd dacisions, and change in who is actually abladke those decisions.
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improve transitions of care, perhaps even furtbengicating or jeopardizing them [25, 31]. We talge
these issues in greater detail below in Section 2.3

While it puts information exchange at its core, dafinition is also tied to significant changes in
responsibility and/or control. Without that importadded element, ‘handoff' would become a label
including all forms of information exchange aboatipnts. Though any such communication is potdwptial
significant, and although handoffs do have somtifea in common with other communications about
patients, such as reports in case-conferencesi@pave defined handoffs to encompass just the
information transfers during the important persémh@nges, those that are subject to strong press$or
brevity and yet have a high probability of affegtisafety and quality of cafe/Ve have also not
included communications with patients or their fa@si The differences in role and in medical litgra
between patients and health professionals give soehersations a very distinct character. Theggelar
differences have given rise to an extensive sepétatature on doctor-patient communication [38k do
not include that material in this review.

We would also like to introduce a convention thdt simplify our text. Since we must frequently eefto
the parties to a typical handoff and will often dée distinguish their roles, we will call the pagiving up
responsibility or control thtnanding-off' physician, nurse or technician, and the one(s)rasgy control or
responsibility théreceiving' party (or parties).

Discussions of handoff policy may also gain prexisi we keep in mind that handoff, though asseclat
with change in personnel, is nonetheless distioeh fit. For example, handoffs usually occur whesreh
are shift changes, but not all the differencesaire provided by an oncoming health professional are
properly attributed to the handoff that occurrethdd differences in the experience and statuseof th
receiving personnel would play their role even Ifaandoff could somehow perfectly convey all reldvan
information about the patient. It is important &ek the logical distinction clear because evidetorit
effects of handoffs on patient outcomes can ofterfaund the communication effects with the effexfts
other differences: for example, with differencexpertise between the specific personnel invobefdre
and after, or with the effects of the surroundingditions that changed along with the handoff, sash
transition from daytime to nighttime operating mede a hospital.

The importance of the distinction can be illustdabg looking at the influential and carefully exesl study
by Petersen et al [36]. Across all the articleshaee reviewed, this is the most widely cited evaean the
importance of handoffs. The study showed tnass-coveragés associated with increased incidence of
preventable adverse events. The observed increadeen attributed directly to handoffs in the sdpgent
publications that cite the work, but Petersen etralcareful to point out that theirs is a studgrofss-

* The scope of handoff in the requirement estahbtighethe Joint Commission may include some elemefiisis broader class
of communication activities. For example, the J&nmmission Handbook chapter explicating the 20&@:=Rt Safety Goals [2]
does include in its rationale section as an ilatgin the "critical laboratory and radiology resuent to physician offices," and
the Commission’s published handoff resources naltealso mention discharge documents [33]. The éaton of
PeriOperative Nurses would also include them [B#Ere is no doubt these reports are highly impodammunications, but in
our framework, these would not be classed as h&daofess they accompanied a transfer of the edizthwere directed to a
well-defined receiving party. Our approach aligrithwhe definition recommended by the 100 membeivéhsity
HealthSystems Consortium. In limiting our definitito transfers of responsibility or control we afigned with the definition
proposed by the British National Patient Safety iaye which defines handoff as “The transfer of pesional responsibility and
accountability for some or all aspects of careaf@atient, or group of patients, to another pemaorofessional group on a
temporary or permanent basis.” [10, p.7].
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coverage, which they define as patients attendqehiggicians who were not part of the team to wiineh
patient was assigned. The important contributimgpfathey isolate is not a handoff, in our sense rather
a temporary transfer of responsibility for a patiena physician from outside the team. The exdént
transfer of information in these episodes was nedasared. The authors (quite plausibly) assumertss<
covering physician to have had a lower level obinfation about the patient. Petersen et al do raake
extensive effort to control statistically for sopessible alternative sources of the outcome diffegs, such
as time of day, patient comorbidity, demographiaralteristics, and severity of illness. The factaas
that they cannot distinguish between effects o$smoverage and effects of other, unmeasuredreliites
between the original and cross-covering persommmndietween normal hospital conditions and the
conditions, such as high admission load [37] thay mave led to cross-coverage by a physician from
outside the team. And since they were not meastinm@ssociation of preventable adverse events with
handoffs, but rather the association of such ewsittsthe partial or complete absence of a systemat
information transfer, it is not straightforwarditder from their results just how much patients htigenefit
from improvements in handoffs.

There are, of course, other strongly suggestivargis, including a later study by the same authd8j,to
suppose that handoffs bear part of the respongiboli adverse events. For example, the Joint Casiom
has built a collection of sentinel events (advengents and near-misses), and a root cause anbissis
shown that "communication problems" are implicated large majority of these cases [39]. Since b&sd
are a regular and major locus of information exgeaiit is quite plausible that improving them will
contribute to patient well-being, and many of thedges we discuss reference the Joint Commissitan da
and make this inference. We have undertaken thiswebecause we too believe that handoffs are highl
consequential. Nonetheless, our review has notifdehany study done so far that can fully distirsh
consequences of handoffs per se from consequehassaxiated factors such as changes in persondel a
in surrounding conditions. It is handoffs for whigulatory and professional organizations now
recommend standardization. We believe that imprdwedloffs should lead to improved results for
patients, but they may not reduce other sourcesfefrence in patient outcomes that stem from fescto
correlated with handoffs.

For example, another contextual factor contributmthe rising concern over handoffs was the change
made in 2002 by the Accreditation Council on GradWedical Education (ACGME) in rules governing
resident work hours. That change forced many utgtits to consider shortening resident work

periods. This increases the number of handoffs tlamslthe potential for increased communication
problems and reduced continuity of care [40-49}y&eer there is some evidence that reduction irdessi
work periods does not negatively impact patiene ¢a0-52] and may reduce error rates [53]. It ipamant
to note that conforming to the new rules can alsoebse the frequency of what we call ‘closed Hando
loops'. These are staffing schedules in which pArtg physician or nurse) who earlier received tieepa
from party A (another physician or nurse), latendisthe patient back to party A. In a system baset2-
hour shifts this tight-loop (A -> B -> A) interaoti will be a very common pattern. If the system p®to
8-hour shifts, the pattern will instead be A ->3BC -> A. If the number of consecutive days on tall
reduced, then even with 12 hour shifts, B may noften be handing back to a new party, C. Thesestoos
loop arrangements are much less conducive to aaigmimprovement (or "tuning”) of the communication
process. For example, in loose loops there wifl teften be feedback of the form "You forgot to tai X."
In addition, with shorter shifts a physician or seipresent when the patient arrives, and therefelle
informed, will be with the patient for a smalleadtion of the patient's total stay. This is jusé diustration
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of the possibility that even if individual hando#ise standardized, other factors may remain tleat ar
associated with decreased patient outcomes, raguadditional innovative solutions [54].

2. The functions of handoffs

We have defined handoffs in terms of the exchamgafarmation that occurs as key personnel enter or
leave the care of a patient. This is consistertt Wié vital role of accurate information in mainiaiy
continuity of care, and with the fact that commuaign breakdowns are potentially so hazardous tierta
safety. However, it is important to attend to tlhienerous additional functions, beyond quality ofecand
safety that are accomplished during the coursendélbffs [21, 28, 55-59]. Our current reasons ftenest
in handoffs, however compelling the patient safesyies, should not blind us to other functions they
simultaneously serve [60, 61]. If we are to intexwén the way handoffs are carried out, for exarbple
proposing standard handoff methods and trainintetaise them, then we must be aleratiothe functions
of handoff activity. If we fail to consider the fubnge of functions, we run the risk of unanti¢gzh(and
perhaps very damaging) side effects as we modifgdidh practices [62].

Two of the most important functions beyond the exaje of patient information have already been
mentioned briefly. Handoffs can make definite thatansfer ofesponsibilityor control has occurred. Even
if little information changes hands, it is importam establish who is now responsible for makingolh
decisions on a patient's behalf. Unclear respditgibor patients can lead, at a minimum, to time-
consuming searches, and often to patient adverseqgaences [63]. The term 'sign-out’ is sometirsed u
in transfer situations and strongly suggests tsponsibility—often including legal responsibilityras
passed to new physicians or nurses. In fact, ninaie ®ne new sign-out protocol includes the "co4isigiha
transfer document by both participating clinici§®$, 65], and we have often seen sign-out acconeplany
a ceremonial transfer of a key communication devdoeh as a pager or cell phone assigned to thieser
rather than to a person. Beyond simple transfevelrer, handoffs often require explicit discussiahsut
what responsibilities are being transferred [6@}. &ample, discussing who will follow up on outstang
test results [67-69] or the amount of freedom &si@vering intern has to select and provide pain
medication may help reduce ambiguities that wotltetwise emerge where assumptions are not
verbalized.

Similarly, handoffs occur when there are transtdrsontrol over a patient, for example, when aqydtis
moved from an Emergency Department to anothersesuch as Cardiology or Pediatrics. Control and
responsibility often are transferred together, batywe have noted, that does not make them the thamge
We see this in occasional disjunctions, such dagatient physician who may have assumed respaditgibi
for a patient from the ED, “but is not free to atl¢o the individual promptly” [28].

While it is natural to think of handing off indiwl patients, this can obscure the important faet t
transfers of responsibility often occur for growgbgpatients. In these conditions there is an adtiegnsion
that we discuss below as tpertfolio problem among the several patients, which ones should Ha
most attention during the handoff? In our own obagons, receiving physicians often ask, “Who’s my
sickest patient?” out of a desire to identify whpstients will likely require the most care or tiighest
response priority. Knowing this can be crucialdgood management of emergent issues [55, 70], mut it
information about the composition of the group, just about any individual patients.
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We continue this discussion of functions of hanslafffour sections that cover functions beyond the
transfer of control or responsibility. The firstade with correctly transmitting patient informatjdhe issue
that has been a key focus of recent interest ftlliswed by sections on other processes going on
simultaneously: error correction, individual leargiand organizational learning.

2.1 Correct Transmission of Essential Information

The growing interest in patient safety has beerantontributor to interest in handoffs. A veryda
proportion of the handoff research articles we hdeatified begin with some reference to their @ati
safety implications. One of the most referencedistuin this connection is the 2006 Joint Commissio
report of sentinel events [39], which makes a cdhlimgecase for the connection between patient gadat
communication practices. As mentioned, communicagsues were implicated in nearly 70% of all
sentinel events in hospitals and health care utgtits in the United States. Other root causes aach
training, patient assessment, staffing, and compgte/ere implicated in numerous sentinel eventsnbu
cause was associated with more problems than coratiom. A related root cause identified in 20%@bf
sentinel events was availability of information. vie discuss below in Section 2.3, handoff frequentl
involves interactions that are more complex thamofimation exchange” may suggest. Nevertheless, the
correct transmission of essential information ¢®ee function of handoff that must be achieved.

The handoff’s function in the correct transmissidressential information becomes sharply evidemgises
where this function is not fulfilled [71, 72]. Stied that have analyzed near misses and adversts e
implicated handoffs in a number of cases [73-7Tle Gtudy of 889 malpractice claims found that
information transfer breakdowns at the handoff abated to errors in 19% of the cases involving roald
trainees and 13% of the cases involving non-traifég]. Communication problems at the handoff lead
loss of information or misunderstandings aboute gdans [79-83], medications [84-90], patient ctinds
[84, 91-93], code status [84, 94-96], and testlte$69, 84, 92, 95, 97-101], and can have serious
consequences for caregivers as well, includinddse of licensure [102]. One study of 134 post-apee
sign-outs in a pediatric intensive care unit chedke 18 categories of information deemed criteadi
found miscommunication occurred in 100% of the saadth a median of 5 items missing [103]. An
experiment with handing off simulated cases has stt®wn high rates of losing important information
[104]. Efforts to improve information exchange ammmmunication and to reduce associated errorsdeclu
standardizing handoff practices and introducing potarized sign-out systems, both discussed below.

There is some risk that the term ‘information’ nsggest too narrow a focus. Handoffs very freqyentl
transmit judgments about severity of illness (‘dulght we were going to lose her”) or about uncetyaof
diagnosis (“We've been assuming it was an M.l.”about patient prospects (“We may be through the
worst”). These judgments are not data or factspintrast to what a narrow notion of information htitead
us to expect, but they are highly informative faeeeiving party.

2.2 Error Correction in Patient Information or Treatment

While correct transmission of essential informat®glearly a high priority, it is important to ueitand
handoffs as far more than episodes of transmighamtrmay be subject to highly consequential erobrs
omission or commission. Handoffs are also the acnas error correction, and this process can takay
different forms [28, 29, 61, 85, 105-110]. The d@ommission recognized the important role of error
correction by including in its 2008 Handbook [2]iamplementation expectation for its handoff reqoient
that "the organization’s process for effective ‘tiaff’ communication includes: Interactive
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communications allowing for the opportunity for gtiening between the giver and receiver of [patient
information.” And the jointly issued WHO-JCAHO bhage on handover communication strongly suggests
the "allocation of sufficient time for communicajirmportant information and for staff to ask andpend

to questions without interruptions wherever poss{pkpeat-back and read-back steps should be eatlind

the hand-over process)" [11].

At the simplest level the handoff certainly is@éifor correcting errors in what is - or is notansmitted.

A receiving party might say: "What about her pHdE or "Isn’t that ten times our usual dose?". But
correction processes extend far beyond this I8bedse mundane conversational turns exemplify ttoe-er
correcting capacity built into a simple handoff eersation. However, some observations have shoatn th
guestions can be rare. Horwitz and colleaguesd63lyzed audiotape handoffs and found 59 percent of
patients transferred with no questions at all.

It is important not to decrease the capabilityarfrecting error when introducing more rigidly standized
handoff procedures. Thus at least four studies1&®;113] have indicated how computerized physician
order entry (CPOE) systems and patient care infoaomaystems (PCIS) that tightly specified new
procedures could nonetheless introduce new soofaasor and eliminate established error-catching
capabilities.

Two additional levels beyond simple error correttinight be labeledanticipatory correctiorand
reframing An example of anticipatory error correction miggeta handing off party, aware of a reporting
delay, who might say "the chart looks like sheded [a diuretic] but they gave it to her while shas over
in nuclear medicine” [58]. An example of reframimight be a receiving party who says "I know we've
been treating him as a case of congestive he&utdabut maybe it's actually pneumonia. Thattfies
picture just as well." By examining the assumptianderlying actions, a process Patterson and gpleEsa
[114] call collaborative cross-checking, errors bancaught and their effects minimized.

A problem can be discovered simply because of redeattention to a patient as preparation for a bfnd
[115].The handoff can also bring a “fresh perspectind a rested mind” [105 p. 910] to clinical isgs
where over-worked health care professionals mdgdieed into a mistaken appraisal or suffering from
decision-making fatigie In one study of anesthesia relief handoffs, 2806@6 preventable errors studied
included “favorable incidents” in which the reli@hesthetist discovered an error or the cause efran
generated by the doctor going on break [106]. Wetad [85] relate the case of an Emergency Departm
patient diagnosed with acute stroke during thetrsgift. Later during the morning handoff, the reoegy
physician questioned this diagnosis and suggesiit dissection as an alternative diagnosis. Sulosat
tests revealed the second diagnosis to be correct.

Although accurate and appropriate transmissioratiept-care information is extremely important, in
considering handoffs and how we might change tiveehave to attend as well to important functions
accomplished during handoffs that go beyond infaionaexchange. In particular, the people and the
organizations involved in handoffs are not staffte technology of health care, the underlying ssedoase,
the social, economic and regulatory environmenteziith institutions, and the health problems théwese
are all remarkably dynamic. Hospitals and the hjgitbfessional people working in them need to sasta
impressive rates of continuous learning in ordeadapt to these unrelenting changes. The vast

® Christiansen calls this reframing process, asmbksen Emergency departments, ‘'updating' [1165e€Rech on sensemaking
[117] and creative problem solving [118] providalaidnal social science perspectives that may ilhate reframing issues.
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transformations of health care services occurnmnigecent decades have been possible only because of
correspondingly high levels of learning by both itdividuals and the organizations involved. Sorhthis
has been via explicit training, but a much largan pas occurred through accumulating the lessons
embedded in day-to-day experience. Since handmdferae of the more frequent and consequential
moments of considering patient progress, theytaanherent locus of a large share of this vitatriéng.
We can structure the discussion of the learningtfans of handoffs by taking up first learning la: t
individual level, then at the organizational level.

2.3 Co-constructing Shared Mental Models

While information exchange is a central functiorhahdoff, focusing too narrowly on the transfer and
reception of information runs the risk of obscurthg more complex work that is often entailed in
assembling that information into a cohersr@ntal modelbf the patient. In exchanging information about a
patient, clinicians are often co-constructing adarstanding of that patient, establishing a lasgeise of
what type of patient is being handed off and hoengs are unfolding [25, 28, 31, 119-126]. In aduhtio
mental model, numerous similar terms have been, iseldding “joint construction” [28], “schema” [12,
“story” [55, 128], and “the big picture” [28, 5529]. These conceptualizations deal explicitly vitip

reality that caring for individual patients requra holistic understanding of those patients, an
understanding that is greater than the sum ofaittsspHandoffs that fail to convey a mental modai/rhe
particularly problematic for less experienced gtacters [130].

In order to engender in the receiving party a ticlisnderstanding of the patient, various pieces of
information about the patient must be connectednmegéully and coherently [131]. This is regularly
accomplished in health care through the use oftiaer[32], perhaps because storytelling facilgate
understanding better than lists of data can [5%].1derely providing information is not sufficietd ensure
that that information has been heard and underg&®mdl21]. Speaking and hearing are separate
accomplishments; meaning and understanding muest bft worked out through interactive
communication. The recommendations to allow tinregieestions [1, 11] and to use techniques such as
read-back or repeat-back [11, 132-134] are no defiibits to ensure that intended information haanbe
communicated and comprehended. However, a greadgeee of interaction may be required in many cases
to enable co-construction and to ensure that adhaental model has been constructed [31]. For pbeam
approaches that tack questioning on to the enldeolfiindoff [34, 135, 136] overlook the need to tiag®
meaning throughout the handoff conversation andyirpargely one-way transfer of information
throughout much of the handoff.

Patterson and Wears [25] identified seven diffefiearhings of handoff and show that each framing
suggests different approaches to measurement girdvement. The most common framing by far
positions handoff as an information transfer attivl his framing leads to improvement and evaluatio
efforts that focus on completeness of informatimeiuded in handoff as measured against some gold
standard set of essential content. However, sdont®tlo not consider whether the information tfarred,
even if complete, has engendered in the receivamty @ mental model that is sufficient to assume
responsibility and further care as appropriate. @iron of handoff as co-construction of a sharestal
model would seem most closely aligned with the frajnPatterson and Wears call “social interactidout
co-constructing shared mental models may also wevaspects of another framing: stereotypical nagst
By invoking stereotypical narratives and then higjing deviations from those narratives, clinigairaw
upon shared knowledge and then situate that kn@®léal the present patient. The amount of discassio
that may be required to situate a stereotypicahtiae can vary depending upon the extent to wttieh
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patient’s case deviates from the narrative ang#mgcipants involved. A matter we take up below in
Section 3.1.

Framing handoff as the co-construction of a sharedtal model implies that standardization approsiche
that attempt to rigidly structure care transitiansl significantly reduce variability may be undable and
introduce new hazards [25, 31]. More flexible apotees to standardization are needed [55, 124ingall
into question the appropriateness of national hirst@ndards [137]. In addition, framing handoffaaso-
construction activity suggests that greater atbenshould be paid to the role of the receivingpfgt, 138,
139] and the nature of the interaction between patties [131].

2.4 Learning at the Individual Level

Every handoff interaction is an opportunity for fpearticipants not only to exchange patient infoiorgtbut
to learn, in the sense of altering the skills asslanptions that will shape their actions beyond terk

with the patient at hand. It is, therefore, an seamafor teaching with, as Sir William Osler fambus
recommended, “a patient for a text”. Although sledrning can involve very many domains, we describe
several that are particularly important in congiigpossible learning impacts of revised handoff
procedures.

2.4.1. Handing off itself

Much of the research literature starts from a prgdion that the way handoffs are done by an indiaiar
within a unit is a stable given. But this is clganbt the case. The way health professionals héind o
learned on the job [25, 55, 62, 140, 141]. Furth@ensince the narrative presentation of a pasesdse is
a central practice of medicine [32], other clinicammunication activities from rounds to informal
conversations both shape and are shaped by thicpratnarrating patient cases at the handoff [142
Although a few programs have been recently ingtituthe vast majority of hospital personnel recéttle
or no training in handing off as part of their faheducation as nurses, physicians, or techni¢#8)s140,
143-146]. In a minority of cases this learning ntigave been supplemented by an hour or two ofitrgin
within a hospital. Horwitz and colleagues [147]aetly reported that a concerted search turned upsted
curriculum for use with residents. The formal traghmay increase now that handoffs are a focuxpliet
attention [148], but it will still be true that tloycles of practice and correction that establehdoff
routines will occur in work settings. Circulatiohersonnel, such as rotations of residents toigeov
training in multiple services, will therefore credaensions between practices preferred in a cuar@htind
the habits or preferences an individual has acquirearlier training [149].

Attending physicians we have interviewed are oétesare of learning to hand off as one of the prazess
they must oversee. They have said that in periolttsaAiing arrival of new residents and interns tlespect
the quality of handoffs to be lower, and that esipleedback about handoffs may be necessary. Regto
whose training involves rotation among servicesadge aware that handoff procedures are learned by
participating in the work of a unit. They see clgahat there can be large, and often well-judtifie
differences among handoffs for fields that are tbelwres very different. A handoff in Pediatrics ntigh
routinely mention body mass and recommended dosamggd be denominated per kilo, for example, while
those details might be absent in other servicesenbedy masses vary less.
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2.4.2. Best practices and knowledge acquired from mor e experienced parties.

Handoffs often occur between parties who do noehdentical experience and expertise. The mostooisvi
cases of this are interaction among nurses or goetho have clearly differentiated levels of exprde,

such as interns handing off to senior residenigerenced nurses handing off to novices, [9, 158} b%
guestions asked in group handoffs with mixed exgef66, 140, 156-158]. However, there can be
significant asymmetries even when the parties asaalar levels. The individuals may differ in pri

formal studies, in colleagues with whom they haadier worked, in relevant cases they have earlier
encountered. All of these differences may leadn® member of the pair (or group) having knowledgenf
which the other(s) can learn. Even when one meishabre experienced, such asymmetries may mean that
learning can still go in both directions. A neweint who happens to have worked on a research pinjec
medical school may be aware of something not kntmnanvery experienced attending physician.

The actual processes that accomplish this kindarhing are sometimes observable as direct suggssir
corrections, but they can also be implicit and @y®ad through as little as a surprised tone of vorca
polite request for clarification. Sometimes thetéag occurs not through an exchange but througiple
volunteering of a reason, as when a handing o8agays "we didn't make her walk yet because glst's
had [that drug]."

2.4.3. Calibration of the perfor mance of equipment, individuals, and units

By similar processes, participants in handoffs &son what to expect about the performance ohtlge
array of systems, people, and organizational uh&smake up a modern hospital [28, 159]. The imated
context of a conversation may be a patient at hBatiwhen a handing-off physician says "l askedfher
consult three hours ago and they haven't come'teiteiving physician not only hears that she shoeld
sure to follow up, but also learns something abloetperformance of the unit that hasn't responded.
passing phrase such as "she's on six, not foulheytl already done it", can reveal a comparatidgient
about the competencies of two nursing staffs. Ai@ourse, handoff participants learn about the
competence of other handoff participants [17, B8] 1a fact that may inhibit the asking of quessidimat
could be judged naive [134].

It is entirely natural that conversations dire@thout the needs of patients will be shot through wuich
observations, questions and justifications. Buhezdhese events also provides an occasion foifgignt
learning, for changes in knowledge and assumptimsisbecome part of the health professional whaoshea
them and that help produce better care for subsegatients. As Atkinson observed, based upon his
analyses of medical talk among hematologists, fidreatives of case-talk do not merely chronicle the
events of the patient’s past history and currespital admission: they contain evaluations of pand
current medical work and implicitly construct timedt that is to be placed on it” [160, p. X].

This learning is crucial to the efforts of hosptaff to make the hospital's resources work effelt for

the patients. Despite all the efforts to regulapeecesses, the unique and shifting needs of iddali
patients guarantee that hospitals cannot performassive clockworks in which each process runstigxac
according to a pre-specification [161hstead, personnel must continually make judgmabtsit who to
involve in a patient's care and on what sched@hould we get him up now?" may depend on whetleer th

® In fact, even sophisticated factories cannot dpetis way, as can be seen in the literature erstitccess of the Toyota
Production System, where the most productive aslyelimbs have surprisingly high levels of time sptaiking about processes
rather than directly producing [162].
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meals are expected to be late. Asking for a coasoitt before seeing the all-but-certain test resaly be
sensible if waiting an hour might mean missing aklaad window and losing a half day. These kinds of
adjustments may improve care, shorten hospitaksiayncrease patient safety, but they are imptessib
without the underlying learning of performance extpéons that handoffs so naturally engender.

2.5 Learning at the Organizational Level

In addition to what individuals may learn as a testihandoff interactions, there is also learnatghe
organizational level. Indeed, since handoffs amensically social interactions, the separationhedf
individual and social levels of learning, thougisiainalytically convenient here, can be somewtidicaal
when designing actual handoff processes.

Organizational learning that occurs via handofis ke a number of fornfsBecause it has been
uncommon for researchers studying handoffs to necaibout these issues, these remarks about modes of
organizational learning are less often supporteditagions from the existing literature. We do heee

offer illustrations for the various learning modkat are based upon our own field observations.

2.5.1. Saturation of beliefs

Since handoff occurs with high frequency [166], sgoreces of knowledge or opinion may become very
widely diffused, so as to be part of what most merslof the organization are presumed to know oebel
[129, 167-169]. This idea is stressed by Coier®]17 a thoughtful analysis of the differences betw
face-to-face “communication” and technology basetbtmation transmission”. He points to the role of
“common ground” in mutual understanding and sudoégsint action and to the important role of fresqu
daily communication such as handoffs in diffusingtsshared understanding throughout hospital work
groups. Foster et al [171] report that integratintiection of patient safety data with a sign-adit
accelerates the process of surfacing consensuseauted changes.

2.5.2. Reinforcement of Norms

Exchanges during handoffs can spread, reinforcendermine informal norms, changing the way theigro
perceives its duties and obligations [172-175]. &ample, Lally [56] says “During the inter-shift
handovers observed, junior nurses learnt ‘the \Wangs are done around here.’ ... [T]he shaping and
guiding of nurses which takes place at the repatronly socializes nurses into the ward culture,dyu
enhancing a shared value system, also increasesltlesiveness of the group.” Although the role of
handoff in reinforcing norms is particularly wethcumented in the nursing report literature (see EL6,

58, 60, 153, 176, 177]), similar effects are segndsident physicians as well. Stiles et al [1r'&flort

similar effects after implementing a group morniegort for handoff of general surgery patients.

2.5.3. Responding with structural change

Wide diffusion of pieces of knowledge or opiniomdaad to structural change that alters the orgaioia's
future capabilities. For example, unit resources services delays are frequent topics of handoff
conversation [178, 179]. Over a series of handedsins it can become evident to the residentsstaifa
that requests to the pharmacy during the night natarrived by the time of a shift change. Thiglmi
lead to a suggestion from the attending physiaiaheé unit that staffing policies in the pharmaey b

’ For a broader discussion of the forms of orgaitmral learning see [163-164]. Gawande [165] prosittepressive examples of
improvements over time that can come with systeredfort.
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examined. This could contribute, in turn, to a dem late night staffing, or a change in particula
personnel. The overall performance of a hospita sgstem is maintained and improved via many
hundreds of such feedback loops, and a large nuatlibose channels may be driven to a significant
degree by information that is surfaced in, or diffd through, handoff interactions. New safety-d&dn
processes in hospitals, such as Patient Safetyd®dd80] or “reflexive ethnography” [129] are detg to
capture the insights that emerge around handotfo#rer informal conversations and convert them to
systemic improvements [171]. Analysis of data ai#d in computerized handoff records can also be
productive [181]. The organizational learning pigas around handoffs are far from perfect (seg[@8f-
185]), but they are vital to continuous changeaspitals nonetheless.

While we have focused on some broad categoriesnatibns that are especially relevant to the
organizational problem of improving and standartizihandoffs, it is important to recognize that our
categories do not fully exhaust the observatiorthéniterature. In particular, handoffs have disen
observed to provide occasions for emotional sugport140, 150, 177, 186-192], for workgroup
scheduling [186], and for informal evaluation cf§{172].

Once we observe that handoffs are the occasiaallftrese functions, and particularly for importéanms
of both individual and organizational learningfaliows that it can be important to consider howdé
functions may be affected by efforts at handoffriayement. It is quite possible that, without carefu
design, a protocol or associated training regina¢ ¢buld maximize the safety of the individual pati
might do so at a substantial cost to the learnmoggsses of health care professionals and thes,uni
possibly undermining learning that is vital to 8adety and quality of care received by populatioins
patients in the longer run.

3. The challenges and difficulties of handing off

The handoff is a complex, social interaction; siaakously accomplishing its many functions is rastye
to be sure. Consciously attending to concernsdiidual learning, for instance, may distract fréme
correct transmission of essential information. iviethe health professions, where considerable iegris
expected to happen in clinical settings as wobeisg accomplished, learning at the handoff shbeld
encouraged. Similarly, the reinforcement of norarshfandoff concision and standardized content may
inhibit asking questions or challenging assumptidmss undermining error correction.

To make a handoff process more effective, procesgders or policy makers must keep many distinct
functions in mind, assess tradeoffs among themgatablish a large number of features that intéoact
influence handoff quality. Many challenges confrbahdoffs, and these challenges are discussedyinga
degrees in the literature. For the sake of ounudision, we have organized these challenges in¢o fiv
sections which address how handoffs are affectel) llye mix of individuals who participate, 2) the
content that is covered, 3) the time pressuresaamid rhythms of the handoff, 4) the location and
communication media used, and 5) the social straatithin which the handoff is conducted. Figure 2
provides a concept map of handoff challenges. Wek these categories of challenges useful for organi
our discussion, but we acknowledge that they aegrelated, and some challenges do not fit neattya
single category. In keeping with our goal of cdmiiting to the conversation on standardization &ed t
improvement of handoff practices, we conclude essation with implications for handoff improvement.
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Figure 2. Challenges to handing off, concept map.

3.1 Participants

It is a central goal in a handoff to engender ieeeiving party the knowledge and perspectivewhihbest
support safe and effective care. However, as shmlow, there is usually severe time pressure s
how much can be said. It follows that the handotfanly conveys isolated facts about the patiemt atso
a mental model of the case. Since future develomaay be hard to predict, these more general
impressions organized into the mental model cay gheimportant role in guiding the receiving pasty'
responses to events that cannot all be expliaitticgpated during the handoff.

The fact that a handoff can both convey "data"emgkender a mental model of the case implies tieatnilx
of individuals participating in a handoff can profally affect the dynamics of the interaction and ca
sometimes create serious challenges. We havefigertivo important dimensions that are useful for
exploring how the mix of handoff participants cdfeet the transfer of data and engendering of nienta
models. First, participants vary with respect ®@itiprofessional discipline. Broadly speaking theaimning
and expertise may be roughly similar or signifitadifferent. This distinction highlights two fundeental
kinds of handoffs that we have labeledhin-unit andbetween-unithandoffs respectively. Second,
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participants vary with respect to their familiantyth the patient(s) being handed off. Thus, hafelofay
involve new patients or continuing patients. Theiseensions suggest three broad categories of hendof
that we have frequently encountered in our own Magi®ns, categories that distinguish three diffiere
combinations of how the participants understandotiteent:

(1) awithin-unit continuing patient transferamong personnel with similar expertise and trgjmvimo are
both familiar with the case. For example, suchmtiooing patient handoff might occur when overnight
staff transfers a patient to the control of retagnilay shift staff who originally admitted the pgati. In this
category of handoff the parties already share aaherodel of the case. Often the information excgjean
can be very brief, or confined to details of impottdevelopments within a larger shared context.

(2) awithin-unit new patient transfeamong personnel with similar expertise and trgnkor example,
personnel who were on duty when the patient wagtgethto a unit might hand off for the first time t
oncoming night personnel. In such a new patientdbtinthe parties have strongly similar backgroutids
provide common terminology and practices that sas/eesources for establishing a mental modekthat
receiving party does not yet have.

(3) abetween-unit transfer of a new patieamong personnel with distinct expertise and tregjnalso

called a cross-boundary or inter-service trangfer.example, personnel from an Emergency Departorent
Surgical Intensive Care Unit might hand off a pattig® a service such as Pediatrics or Internal Medior

a patient might be moved from one institution tother with greater expertise. In a between-unidoéin
there can be significant differences in the terdagg and work practices of the parties, which makes
building an appropriate mental model in a recipergn more challenging. There may also be lesscehan
for feedback as the patient’s history unfolds, thm&ing opportunities for handoff improvement [6B7].

While there is a logically possible fourth categomg don't discuss it, since a cross-boundary feans
highly likely to involve a new patient. We thinketlthree categories we have stressed highlight usefu
distinctions because they extend the concept adfaio include not just factual information, busathe
mental model that supports later inferences, acdus®e they bring out two very general features that
heavily influence handoffs: how much the recipiainéady knows about the patient and the exterharfesl
terminology and practices between the handing affigs. Similar distinctions among handoff types ar
offered in several reports [22, 28, 170, 178].&lthese, like ours, turn on the notion of the wagy
difficulty of aligning the understandings of therfepants.

We also observe that cross-boundary transfers are aommonly conducted for an individual patient,
while handoffs within units are more likely to idve groups of patients, and hence to present wkat w
labeled theportfolio problem that the attention of the parties during andrdfte handoff has to be
allocated properly across the several patientsgglteamsferred [61, 191]. A practice of handing rodiv
patients before continuing ones will thus tendite@gnore attention to those for whom the receipagy
has no mental model. But it is worth noting thas ttan lead to different outcomes than would folfoam
the practice of handing off the “most worrisometieats first.

Beyond these large factors of similar backgrounabatient novelty however, are many more variation
who participates that can also shape the dynanitgedandoff interaction. For example, even when
participants are in the same specialty differemtigemay have different amounts of experience [193
some cases interns hand off to other interns, vitnitgher cases they hand off to attending physgia
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Inter-personal relationships may affect the handsfivell. Two nurses who work together daily mag fi
conducting handoffs between themselves quick afidesft in ways that two other nurses who rarely or
never work together would not [66]. Furthermordiesthospital staff not directly involved in the bange
of control or responsibility may nevertheless m#ptite in the handoff as listeners or contribufhes}].
Handoffs occur within and across various inter-peas, organizational, cultural, and linguistic & hese
similarities or differences between the partieolagd can certainly impact the handoff [69, 195].

The necessary participation of particular partieparticular handoffs is a natural byproduct of plodicies
and organizational structures created by hosmtadérship. Hierarchies, formal divisions of labatihim

and between units, asset location choices, privalesg, and shift schedules are examples of strestur
which often have the effect, intentional or notdetermining when handoffs are necessary and wist mu
be involved [62, 63, 196-198]. Many of the policthat create these structures are set in plagauiposes
other than the effects they have on handoffs anieffort to improve one aspect of handoffs thatipces
consequences for other aspects. For example, etadg@oints below we discuss the question of bedsid
handoff for nurses, a policy that may be choserit$oralue of including patients and their familibsit
which is highly consequential for the content amchtion of handoffs [199]. Efforts to improve haffdo
will often be entangled with the rethinking of \@ss organizational policies and structures thagrd@ne
who hands off to whom [54, 200-202]. Similarly Itioa decisions made to increase group interactiwh a
useful overhearing may also increase interrupt2a3J.

3.1.1 Implicationsfor handoff improvement from participation challenges

Those engaged in handoff improvement face thetyaaflia hospital that is a complex system in which
changes to one part are likely to have effectsamd-provoke reactions from - other parts. Congidehe
effects of various organizational polices and strres—most of which are not handoff-specific—may
provide insight into constraints that hinder efieetcare transitions. Shift, team, departmentad, ather
such work structures often dictate when handoffstroacur and who must be involved. Rearranging such
structures may, in some cases, provide for be#teddff interaction or reduce the needed frequerafies
such transitions [204]. Likewise, efforts to impeowandoffs may need to distinguish between differen
kinds of handoffs to be most effective. Handoffsielv patients and handoffs of continuing patients,
particularly where those continuing patients arevikm to both health care professionals, likely dednan
different kinds of interactions and conversatiddisnilarly, handoffs within units or specialties INikely
engender different kinds of problems and requifieidint kinds of improvement interventions than
handoffs that cross unit and disciplinary boundarie

3.2 Content

Since the exchange of information is a core fumctibhandoff, the selection of appropriate contsrat
central challenge [28, 83, 84, 205-207]. In thistis® we discuss the difficulty of knowing what
information to share during the handoff, the rblattinformation artifacts play in this challengedaow
language issues can further complicate the comratiarcof handoff content.

3.2.1 Knowing what to communicate

Handoffs are challenged by the problem of knowirgcly information to communicate in the transfer. In
some cases, the parties handing off try to comnai@itwo much information while in other cases tlegre
too little, or they may communicate irrelevant onacessary information or omit important items.rfga
information that the receiving party already knag/problematic, in part, because doing so may tgke
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valuable time that could be better spent caringpdrents. On the other hand, de-emphasizing ottioi
crucial information that a healthcare professiomi#lineed to manage the patient’s care is frustatt best
and can be dangerous at worst. While the end resislinot disastrous, Wachter and Shojania [95piyvi
recount how a handoff that omitted DNR code stptosluced emotional strain on a patient’s family
members as they were forced to make the agoniznigidn of whether or not to continue resuscitation
efforts already underway.

Furthermore, communicating irrelevant or alreadwifear information may cause the receiving party to
lose interest or focus, thereby potentially misgielgvant, important information. Conversely, adhafhin
which very few details are shared might presenteceiving party with the assumption that a givatignt
is not likely to require much care or close attemtivhen in fact the opposite might be true. Theayppate
content for a handoff is not confined to patieribrmation: discussions about patient populatiord wamt
resources, such as beds and equipment, may afsecbssary [178, 196]. Whatever the pertinent
information, failure to communicate it during thandloff can contribute to adverse events [145, 208]
result in increased operating expenses [76] dypedoly utilized resources, the duplication of diagtic
tests [84, 209] or the ordering of unnecessarg {&sk].

There is only a little empirical research to expldie omission of crucial information or the comnwmation
of irrelevant, redundant, erroneous, or unnecesaérymation during handoff [207, 210-213]; however
several contributing factors are easily inferred.alcertain extent, each handoff is necessarilgugiand
as a result the information selected for transfestbe chosen appropriately. Uncertainty regarding
patient’s condition will influence the content afiodm of the handoff to some degree [178]. In additithe
experience and knowledge of the receiving partytrhagudged relative to both the situation and the
patient’s needs in order to determine what inforomashould be conveyed explicitly, what should be
emphasized, and what is already understood ormgelamportant and, therefore, may be omitted [122]
Lack of experience likely plays a significant parthe tendencies of some healthcare professidnals
ramble or share irrelevant information during tla@dhoff [147], and there is some evidence that less
experienced providers may communicate differendiof information than more experienced providers
[126]. At the same time, experienced health caoeigers may fail in some cases to adapt their hfindo
practices to the needs of their less experiencibelagues. At least one study found instances ehdihg
physicians occasionally providing insufficient infeation when handing off to less experienced reggle
[79].

Other contextual factors may need to be considasedlell. Some are related to the patient (such as
background, general mental state [214], the presehthe patient’s family, level of concern abdu t
patient [215], etc.), while others may be un-raldtethe patient (e.g., handoff time required byeot
patients, such as new admits [216], present camditin the hospital, staffing levels, the possipidif
severe weather, etc.). In short, there is an enosmset of factors which may potentially affect couing
care. Understanding how such factors affect whabmsmunicated during the handoff is important for
standardization and other handoff policy effortrMdetailed examination of how senior practitisngho
are regarded as experts at handing off determirae telcover in the handoff may yield insights ihtow
students and less experienced individuals maydbeei [122].

Beyond the sharing of objective medical data alpatient conditions, effective handoffs may alscures

the exchange of less concrete subjective informabéien based on intuition and “gut feelings” avigich
usually will not be formally documented [215]. Thersing handoff literature contains several disicunss
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of the inclusion or omission of psycho-social andtextual information about the patient, including
affective state, personality, family involvement.e-items which, if included at all, are likely be
transferred verbally [62, 122, 127, 217, 218]. 8ttgemotional concern and care for patients haslaen
observed among nurses [172, 188] . In our own fidiskervations we have seen strong identifications
conveyed when an ICU nurse says during report "Bartrate was 65." Physicians also may discuss
emotional anecdotes about patients and familidspagh some have difficulty doing so given the eagih
in medicine placed on factual data [215]. Doesetkehange of psycho-social and contextual infornmadio
the relaying of emotional concern for patients dgrihe handoff impact subsequent care of patiantjf
so, how? To our knowledge, researchers have notiega the patient impacts of transferring such
information and concerns.

3.2.2 Documents, record systems and content

The challenge of knowing what to communicate is adfluenced by the documents and record systems
that healthcare professionals may use during thddfé This issue is multi-faceted and we have sspd
our discussion of its overlapping aspects. In skistion we discuss the possible effects on attentio
memory and content of introducing various kindsl@¢uments into handoff interactions. In Sectionv@e4
take up the effects on the handoff interactionlraate media of communication such as onlineepéti
records, telephone, or face-too-face communicatio8ection 5 we discuss more detailed efforts to
determine specific information content that shdu#dncluded in a standard handoff.

User interfaces and other designed aspects oftenthshape cognition to some extent by drawingnétin
to certain information while obscuring other infation [219]. Documents and systems may structwge th
handoff in certain ways, serve as memory aids,eameth capture some details from the handoff for
subsequent use, and they may also produce negdfidats by increasing cognitive burdens or decregsi
portability [181]. Alem and colleagues [61] intrasha three artifacts (a patient information sheegwent
sheet, and a patient list) into the handoff proegesd a General Medical unit and an Emergency Dejeet
of one hospital and found that the tools did na@ngje the content of the handoffs but did supp@atgr
continuity in terms of which patients were discusBem one handoff to the next. Salerno and colieag
[220] found that a standardized handoff documetiiced dropped tasks and unwanted courses of dmtion
cross-covering interns, but was not perceived t@ haproved accuracy of information exchanged. Othe
studies have reported reductions in content ommssimrs from the introduction of electronic heakbord
systems [221] and standardized handoff forms [B2]210] a mnemonic system to structure ambulance
staff handoffs was found to produce no gain innméb@ of key information by the receiving Emergency
Department nurses.

Studies that have compared the content of nursaangdffs with content documented in record systems t
overlap anywhere from 48% [222] to 91% [67]. Onedgtof the content of 23 nursing handoffs found tha
almost 85 percent of information discussed coultbbated within existing documentation [223]. Whihe
considerable overlap may seem excessive, the aittwrclusion that handoff content can be signifiba
curtailed presupposes that documentation can bl seanned for important, relevant information,igfh

is not necessarily the case. The ease of acchgghiy contingent upon the design of that documtsora
The presence of certain information in a patiendice record or another documentation system is not
sufficient to ensure that the receiving party Waicome aware of that information. Verbal highligbti
repetition, convenient summary, and other formstiidssing important information during the handai
set priorities and guide the receiving party’sriten appropriately [224], a valuable outcome afithaff for
some care providers [225].
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Documents and record systems can shape the hanaoffif those artifacts are not directly accessed o
referred to during the handoff conversation. In stugly of large status boards in a UK Pediatricsivead
a US Emergency Department, researchers foundattiadugh caregivers rarely looked at status boards
during the handoff, they routinely used the boandsreparation for the handoff and immediately rafite
handoff [108]. Oncoming team members would gathdrant of the status boards, absorbing a sentigeof
previous shift’s activities and copying down patisames and locations on paper.

3.2.3 Language-related issues

The clear, effective communication of handoff comte further complicated by language issues. Byoad
speaking there are at least three categories gtitage-related issues that plague handoffs: amigjguit
unfamiliar jargon, and second-language issues. guityi of language in the handoff arises from the o
imprecise or subjective non-medical terms and eanlt in confusion at best and adverse events two
Mukherjee [91] relates the case of an intern, keegia patient from a harried Emergency Department
physician, being too embarrassed to ask what tiigigghn meant when he described the patient as
“lethargic”. As this word continued to be used ubsequent conversations regarding the patient,
misunderstandings about the patient increased Wkil€ondition worsened. Mukherjee notes: “Even
ordinary words — ‘lethargy’, ‘stable’, ‘exhaustedlose meaning; they become tripping wires laidtout
make our batons slip” [91](p. 1823). The authorggoe to say, “it should not have taken us threehtu
figure out that different people were using the samord in different ways” [91](p. 1823). The use of
ambiguous identifiers when referring to patients akso challenge handoff communication. Bed numbers
room numbers, and even patient names when usee@tsiers can be sources of potential confusidn [1
226].

Providing vague instructions [121, 227] or subjetilescriptions of patients, such as stating tieyt are
“OK,” “unchanged” or “about the same,” is potenfadmbiguous, may be based on questionable reagonin
and involves relative, individualized judgments afowhat constitutes “change” or “sameness” [218psi
importantly these comments “may dictate how a wisbi& will perceive the patient and his needs"g§p1
(p. 21). It is important to note that the degrewtoch such assessments are ambiguous depend$/twavi
the robustness of the handoff loop. In closed loapdoffs of continuing patients, where two parsieare a
mental model formed by handing the same patierk Bad forth to one another, such assessments of
change and sameness may be unambiguous and chatiaobé effective, efficient transitions — althgiu
we have so far found no research to test this lngsig. On the other hand, in loose-loop handafiish sis
many between-unit transfers, the potential for guity would certainly increase. Similarly, the e
labels to describe patients at the handoff (eagreal pain”, “belligerent”, “a sweetheart”, etmay bias a
receiving party’s perceptions of patients for bretteworse [57, 173, 183, 228] and may limit leagni
opportunities [155]; however these conceptual slutstmay also enable receiving parties to become
familiar with the patients quickly and improve r#¢a29], thereby playing an important part in wiwad
management and mutual support, key elements afteféeteamwork [230].

A great deal of ambiguity is avoided by using seddzed medical terminologies that are more pretiar
lay terms, but even the use of medical terms amgbiacan complicate matters when handoffs occur
between members of different health profession8,[231] or when one of the parties is otherwise
unaccustomed to the terminology used, as may fralyuee the case with students [232]. Both nurses a
physicians have unique terms, abbreviations, amguiage structures which they use in handoffs within
their respective groups and specialties [58, 288hich may not be immediately understandabldé¢o t
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others outside the group or specialty [66, 234ftHarmore, the use of certain medical terms argbjar
may make comprehension of the handoff difficult$turdents of those professions, particularly when
handoffs are conducted with considerable speed [A%&. Even in written communications, common
medical abbreviations can be a source of confusibich has prompted the Joint Commission to puldish
official “do not use” list of abbreviations, symisahnd terms (see [236]).

Problems can also arise when health professiomafoeced to communicate in a language that ighneit
native tongue. Solet and colleagues [145] warn atheueffects of language barriers, pointing to the
increasing number of physicians practicing mediamie US today whose first language is not Einglis
The use of idioms and colloquialisms can be confysis can non-standard abbreviations. As one remedy
for this, and to ensure comprehension even amotiderepeakers of English, the use of linguisticaise
such as “repeat backs” in which the receiving pegpeats back, in her own words, the orders or
information received from the party handing ofg aow widely recommended [134, 145, 237-240].

3.2.4 Implicationsfor handoff improvement from content-related challenges

A better understanding of the factors that makes#ection of appropriate handoff content challagdor
inexperienced health professionals as well as tysvihat those who are adept at handing off nawites
challenge should yield insights into ways that ledhdducation, tools and practice could be restmact to
facilitate more effective, efficient care transit®o Examination of the designs of the artifactgutdoents,
information systems and other such tools used duha handoff will indicate how these tools shdpe t
handoff for better or worse and suggest areasyiprovement. Finally, attention to the language and
terminologies used at handoff and the developmiptaztices to measure and ensure comprehension may
yield improvements as well.

3.3 Time Pressures and Work Rhythms

In the busy hospital environment, where time igofin very short supply, the efficient compressbn
handoff conversations is a challenge for healthpavéessionals. The time-costs of careful handodis be
quite daunting [241]. To take a simple hypotheteedmple: if a dozen patients were to be handedtdffe
beginning and end of an eight hour shift, then Butgs per patient would use up a quarter of theeent
work period! [193] It is not surprising that longidoffs can result in staff working overtime [242]in
time lost to other aspects of care [243]. One stfdymergency Department physician handoffs evendo
an association between an increase in average tidinae per patient andhcreasedncidence of content
errors and omissions [244]. At the same time overigf, rushed handoffs can cause confusion [173],
reduce opportunities to clarify information or tighi processes [69], and threaten quality of cabe 245].
In some cases, time pressures can result in haodffnunications being omitted altogether [69]. Time
pressure is therefore a fundamental tension that briaddressed in any effort to improve handoffs.

A number of empirical studies, many from the UK @ngbtralia, report data on length of handoff, mpstl
from shift-change settings (e.g., [82, 127, 158,11P1, 218, 227, 243, 244, 246-254]) rather thetwben-
unit transfers [77]. These studies report consiaeraariation in the time spent handing off. Fastance,
one study of acute medical and surgical nursinglgvar two UK hospitals found that the handoff ldste
anywhere from 15 to 55 minutes per shift repor7]12n Australian study found report taking fronvea
to twelve percent of a shift, depending on nurségssional level [255]. Similarly, a survey of diters of
basic physician training at 76 Australian hospitalsnd handoffs ranged from 5 to 60 minutes péit shi
report [151]. Some studies have asked respondeetstimate the average length of handoff, and these
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results also reflect wide variation in practicer Erample, studies have found handoff length avegag
less than 15 minutes [248], 18.7 minutes [145loysicians, and in a study of nurses 34 minuteg][p2r
overall handoff report. The amount of time spentiag one patient has also been found to vary. &udi
have reported handoff discussions of individualguas lasting only a fraction of a second [256raging
36.5 seconds per patient in a PICU (excluding tliiseussed for O seconds) [178], and ranging fram o
minute per patient on some wards to six minutegpp#ent in critical care settings [62, 247]. Staiye
percent of physicians surveyed in one Australiaspital reported that they never conduct handoffs fo
stable patients. The amount of time spent handifhigpay vary considerably for several reasons, idirig
the perceived severity of individual patients’ ciiashs [28, 256], the unique needs of different mabl
disciplines [145, 257], the demands of other walated tasks [178, 256, 258] which often occur glside
of handoffs [248], the uncertainty of the caseeathan the severity of illness [178], and the ah#aristics
and habits of the practitioners involved [259]. Somsearchers report reduction in average length of
handoff through restructuring of handoff practif42, 250, 260, 261] and adoption of computerizgd-s
out systems [262-270]; however in at least one,dasdeime savings from a computerized handoffesyst
was considerably less than expected [271].

Handoffs are also influenced by temporal work rinyghthe patterns of activity that recur daily, wigek
seasonally [196]. Hospital activity levels flucteatith some degree of predictability as staffingele
alternate around shift schedules, and workloadg aaipatients arrive and are discharged. Particular
hospital services (e.g., medical procedures, radpigc imaging, etc.) may be more readily availattle
certain times than at others, which affects thembo which tasks for a given patient are likeyoe
completed prior to handoff. This in turn may affact only what must be discussed during handoff, bu
may also influence how well the party handing eSponsibility actually understands the patientseca
This in turn has consequences for efforts to canstx shared mental model during handoff.

Hospital work rhythms provide a means to examing hetween-unit and within-unit handoffs can intérac
potentially further complicating care [67, 272, 2A®hen hospitals operate at or near capacitypthetice
of boarding admitted patients in the Emergency Bepent after a between-unit handoff has occurred ca
result in subsequent within-unit handoffs in thedfgency Department. This can exacerbate the antiggui
and dangers associated with what Apker and colkEaff206] call the “grey zone” as Emergency
Department staff take control of patients for whitvey have not personally cared and who are to some
extent already the responsibility of the admittingt. Even where policy explicitly places respoiigijpon
the shoulders of Emergency Departments during lmgrdctual practice may reveal a different reality
[69]. Our own observations reveal that between-uaitsfers are sometimes expedited, with varyisglts,
in order to reduce patient portfolios for impenduighin-unit handoffs. While some have identifieddad
complexities and hazards introduced by overlapghede different kinds of handoffs, we are not avedire
any research that has carefully examined intenastod within-unit and between-unit handoffs.

3.3.1 Implicationsfor handoff improvement from time-related issues.

Handoff restructuring efforts must take into coesation the demands placed on health professiotials:
If better handoffs require more time of hospitalgoanel, then that additional time may have to cthom
time allotted to other duties. To make the mosteffit use of time, standardization efforts wilkedeto be
flexible enough to permit handoff time to be foaliséhere it can be most useful, and practitionefshave
to make sound judgments in allocating time acrgssrtolio of patients. We have found only a little
research on how time allocation across a set aémtatis determined [28]. Nemeth et al. [178] obsdr
switching in a PICU between handing off in “bedertdand handing off “sickest first”. Prioritizingew
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over old patients is a common heuristic, but it mayperfectly match the uncertainty and severitgiro
actual patient portfolio, and it could be betteexplicitly consider the best allocation of scanesmdoff
attention. Examining how handoffs accommodate aadtected by work rhythms and how between-unit
and within-unit transfers interact is an opportuifidr further research and one that may indicai® ho
hospital structures and incentives may be betigned to aid handoffs.

3.4 Location and Communication Media

The parallel — and highly interrupted — characfdiaspital work also poses challenges for wherevaad
which media handoffs are conducted. Many traditiéorans of handoffs require ceasing work with patse
in order to hand off; however finding the individsia’sho need to be involved can be challengingnagsi
given the competing demands of clinical work [2B83] and may necessitate the repetition of handoff
information [274]. Furthermore, in some settings pinevalence of interruptions and the need to taski
may challenge the handoff and hinder informatiomvflpotentially compromising patient safety [273R7
Thus there has been a question of whether or muidfts can be conducted by means of written or
electronic reports or recorded dictations, or whethconversation is expected at a given pointaoister
and, if so, where and how that conversation iske place. We discuss media and location undergtesi
heading because they are so closely intertwinelgphenes, printouts, or tape recordings may be used
because shift schedules don’t allow participantsat@ollocated. If computer-delivered test resoits
images are to be discussed in a handoff, it mag bawccur at a suitable display.

The media by which handoffs may occur have recebeegiderable attention in the literature, espgcial
within the studies of nursing shift reports. Broasipeaking, handoffs may include either a verbal or
recorded component or both. Verbal components decface-to-face [145, 280] and telephone
conversations [209, 263], even hybrid forms such peone follow-up to either a phone-based recgrdin
[281] or face-to-face meeting [64]. An issue of cemn related to verbal conversations is the looatf
these interactions, which can vary considerablg[2&anging from private offices [150] to team ra®m
[192, 282] to hospital hallways and cafeterias |[283he patient bedside [150, 250, 260, 284-288png
other possible locales. In the telephone casgdhés may even be in information-asymmetric
environments, with only one having access to docisner displays. Recorded components take many
possible forms as well, including, informal not84,[195, 290], audio recordings [77, 150, 187, 284,
291], formal sign-out documents [172, 238, 292,]268icial entries in patient medical records and
computerized handoff systems [199, 233, 294-2@¢]uding those generated from handheld devices-[298
300].

Evidence of the relative advantage of one mediuar another is mixed [104, 301]. Each medium has its
own advantages and disadvantages, making it impedsi identify a single ideal medium [16, 150].rval
conversations are important for handoffs becausk sueractions provide the receiving party an
opportunity to clarify information, ask questioasd get immediate answers. One study of an elactron
patient record system found that nurses reverte@rioal exchanges at handoff when they discovdred t
system did not adequately support their commuminateeds [271]. Numerous researchers and protocols
recommend the inclusion of a verbal interchangeaaisof the handoff, and the opportunity for exajgan
was incorporated in the Joint Commission handaftinrement.

This, in turn, raises the question of where theveosation is to take place [22]. The physical emwinent

can affect the handoff conversation negatively wiheistracts with background noises and intermuuior
hinders confidentiality [140, 145, 302], but it mayprove the handoff when it provides access tousses
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such as lab results, patient medical records, #mel mmformation systems [10]. Furthermore, conohggt
the handoff in certain shared physical spaces, aa¢ham rooms, or patient bedsides, can afforatere
input from third-parties [99, 284]. Research inesthettings has found benefits to collocated work
arrangements that allow organizational memberséoh®@ar the conversations of their coworkers angs,t
to step in with help and expertise as appropriagde 203, 303]. Indeed, in our own informal obseoia in
team rooms we have observed — as have others124D;- healthcare professionals not directly inedvn
a given handoff, overhearing the conversation aed adding insight into perplexing problems. In@u,
for example, nurses who are with a particular patmost continuously can be valuable sources of
information for a physician handoff, and can gaseful information as well. In addition supervisors
other staff members who listen to other partiesddh@hmay become more aware of situations in theam
hospital and better prepared to improve proces¥®H.[Thus in selecting a handoff location, thelgad
reducing distractions and privacy breaches mightlrie be balanced with the goals of leveraging staf
patient knowledge, and of driving organizationalrteng.

It is valuable to distinguish face-to-face interaetas a special case of verbal conversation. \While
telephone connection will allow for questions andwers, it does not allow for the subtleties offtme-to-
face situation [132, 305]. Horwitz and colleaguesart that after implementation of a new voicemail
handoff system from the Emergency Department,ifiternists perceived some sign-outs to be a litziny
sometimes irrelevant facts instead of a synthésisallowed participants to come to a shared mendalel
of the patient” [77].

Handoffs conducted face-to-face often involve gamto part of the body to indicate relative pasis and
non-verbal gestures that indicate the speakellindseabout events or persons. It can be diffitnichieve
the effect of a shrug or a raised eyebrow on tlepk®ne, but such actions can convey extremely itapb
and memorable evaluations.

Issues of confidentiality further complicate thées&on of a handoff location or medium [109, 1325,
186, 198, 306]. Within the nursing literature, thés considerable discussion about the relativamidges
and disadvantages of conducting the handoff gpétient’s bedside. While this practice enablegla ri
interaction between providers, involves the patj260, 306, 307], and can increase patient andl staf
satisfaction while reducing length and associaiteahtial costs of traditional reporting formats (25t
may risk embarrassing [150] or exhausting [26]dhgent, and potentially threatens the confideltyiaif
patient information [19, 306, 308]even if some @ats are not concerned about such breaches [309].
Similarly, the handwritten notes that healthca@gssionals may take during a handoff or use taaon
the handoff, if not properly guarded and disposednay create risks to patient privacy [193, 290].

Even in instances where verbal handoffs might sieelbe required, verbal exchanges do not alwaysroccu
as one or more of the parties may be otherwisemedun wards and operating rooms, in transit, or
otherwise out-of-reach [238]. Staffing reductioas @lso make verbal interactions difficult if not
impossible to coordinate [310]. Furthermore, fotlair interactive richness, verbal handoffs hthar
downside: recall of verbally-transmitted informattis understandably more difficult than recall of
information that has been recorded electronicallyavriting [211].

Media that allow written documentation of handaffiormation are not without their own pitfalls [122]

They may permanently record events or observatibosit patients or families that contribute to daue
should be transient [150]. If handwritten, handidEumentation may be illegible, and even whereriglea
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typed, documented information may include errorsrafssion and commission [87, 209]. Documentation
steps themselves may make claims on time thatremeos [248]. If computerized, handoff documenty ma
reduce cognitive load [311]. They may also redwaeserrors or transcription, but — though they inay
rarer — the remaining errors may propagate morelwidénd be less subject to doubt [86]. Arora aed h
colleagues found through a careful comparisondbatit eighty percent of sign-outs by a sample tafns
contained at least one error in recording medioatwwhen compared to the patient’s medical admatistn
record. Many of these were assessed as presegrtiogs potential danger, and the majority of erveese
replicated across several days by means of “cuipaste” [87, 312, 313]. Another study of 500 resord
from a hospital-wide computerized sign-out systeomfl that 38 records (7.6%) were marked “nothing to
do,” despite containing specific tasks for the srosvering staff member [314]. While such erroes ar
possible with verbal conversations as well, docuargrmedia when used alone will not provide
opportunities discussed above for feedback, ctatitbn and questions that may help correct errors,
anticipate potential problems [11], and constrhetred mental models.

High hopes have been expressed for computerizatibandoff [49, 315], and there have been quite a
number of studies of the effects of introducing poiter systems. Many have reported that time spent
handing off may be reduced [265-270], that paréioig were more satisfied with the process [264, 269
270, 316-318], or that completeness of documerteased [181, 244, 268, 318-322]. One study of the
implementation of the same electronic handoff sysaéthree separate hospitals reported differestitse
for each site [254], highlighting the reality thiatormation systems interact with the unique orgational,
cultural, and other contextual factors of the emwments in which they are implemented. Unforturyatel
many studies have had to assess impacts with methatimay not be conclusive in establishing pesiti
results. Some more detailed studies have alsodsreied out, often by examining the actual records
produced [270]. These have found high levels of-and-paste” that may be concerning [313], as all
deviations of the computerized signouts from otiespital medical records [213] or the official meadi
administration record (MAR) [87]. Van Eaton and bidleagues have been leaders in work on the irapact
of new computer systems [267]. While they have tboa association of computerized signout with
documented medical errors, or in resident-repaatharse drug events or care-plan deviations, neithe
the introduction of a more time-efficient systers@sated with significant improvements in these
measures.

3.4.1 Implications for handoff improvement from location and media challenges

The literature suggests a wide variety of signifidactors linked to choices of handoff locatiordanedia.
Each possible arrangement entails its own lisaofdrs that not only trade off against each otheygder
participation reduces privacy), but also intergergisting records aggravate legal concerns) anydoma
context dependent (involving family is differentPediatrics and Surgery)., Since any single medarm
conducting the handoff has both advantages andwissages, handoffs may best be served by
incorporating multiple media to leverage their camgtive strengths and balance out their weaknesses.

3.5 Social Structure

By its very nature the handoff is social. As suonmal and informal social structures influence dhaii
interactions and hold implications for efforts togrove them. In this section we discuss the roltatius
asymmetry, produced by hierarchical, shift and ggsional divisions, and draw from the literature on
organizational routines to highlight some importeimaracteristics of repetitive work processes.
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3.5.1 Status Asymmetry

Medical hospital work, as it is structured in mwgtithe developed world, particularly in teachingpitals,
is notably hierarchical. Formal power and authosttyictures influence how healthcare professionals
interrelate and communicate. These hierarchiestadie individual’s willingness to exchange inforinat
ask questions, and seek clarification or help &3,79, 134, 145, 146, 257, 323-326]. To be a caat®n,
the handoff requires a certain amount of give ake in which individuals work towards what we have
called a shared mental model, a common understguadithe situation, priorities, and the plan ofiact
[28, 324]. However, given the power dynamics comnmomany hospitals, such give and take may be
difficult at best, unless supportive norms areldithed.

Shojania and colleagues [224] note that supervigases significant problems in teaching hospitas,
receives little theoretical attention. Attendingypitians supervise senior residents, who supelesse
experienced residents, who, in turn, supervise ca¢dtudents. Nursing supervision is similarly lage
Professionals at lower levels of this hierarchy@amestantly vying for better positions at higherdis. The
need to appear capable, knowledgeable, cooper@tivadented may result in an unwillingness to seek
clarification during the handoff for fear that asffiquestions will make one seem ignorant, difficulinept
[79, 306]. In the case documented by Mukherjee,[@d]intern who was afraid to ask what the attegdin
meant by “lethargic” contributed to an adverse &vEhe willingness of residents to question or ldraje
their superiors is influenced by their superioesponses to previous episodes [323]. Furthermdrenwt
comes to willingness to ask questions or seekfidation, power dynamics resulting from formal aarity
structures affect more individuals than just thatsthe lower levels. In fact, the steep hierarcbidsealth
care cultures can make individuals at all levelsatant to seek help when they need it most [224].

Informal power and authority relationships can atglmence handoffs in negative ways. In many large
hospitals, handoffs occur between teams of physscien many cases, day teams, which have primary
responsibility for decisions regarding the car@atients, hand off responsibility for the mainteceuof
those patients to night teams. Adversarial attsuaEtween these day and night teams have been shown
hinder handoffs [140]. All of this is not to sugg#sat power structures are inherently bad or hakmafthe
practice of handing off, only that such structuwe=sate challenges for the handoff and call foratiVe
leadership and clear communication skills [327].

Another social problem, arising with the increassd of teams in medical care, is what Gandhi [88§c
“diffused responsibility.” When multiple individusiare involved in the care of a single patientdhg a
tendency to assume someone else is going to hdredieext step in the plan of care, such as follgwip
on a test result. In a complex healthcare systeterdisciplinary teams make it easy to shirk indial
responsibility [119, 272, 328, 329]. Given this pbmenon, it is understandable that the Australizdikhl
Association [9], in outlining general guidelines fmproving handoffs, states that handoffs reqaffective
leadership.

Attitudes among the different medical professiamward one another can also interfere with
communication when handoffs occur across discipfibaundaries [66, 69, 206, 330]. The sense thaeso
professions are superior in terms of knowledgditglor authority has been shown to affect percdive
handoff effectiveness. In surveys of ambulancd atad Emergency Department physicians, Thakore and
Morrison [330], among others[274, 331], note thrabalance staff felt that the physicians did not pay
attention when ambulance crews were handing ofépist to them. Some further work has reinforcesd thi
view [332, 333], suggesting that valuable inforroatcan be ignored and lost at the inter-servicelbiin
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Even if the perception is not always accuratd, ig believed, it could result in some professismadt
bothering to communicate pertinent information urttie assumption that it will not be taken serigusl
Thus a view of patient care as a group endeavoreyt@fessionals with a diverse set of skills conate
work in an atmosphere of mutual acceptance anccespneeded [283].

3.5.2 Routinization

However the issues of content, time, place and aneaiy be resolved, because they are action patterns
frequently repeated in similar circumstances, héfisdeecome routines [66, 334], grounded in human
memory for habits [335, 336]. As such, handoffs barflexibly adapted, like skills, but may alsosudbject
to the pathologies of routines including the asksitian of novel circumstances to familiar pattethst is, a
failure to be fully responsive to important novesti337]. Behara et al [28] notice these routiniaetion
patterns which they denote with the term ‘genrd&lf [58] touches related themes using ‘ritual’. [Wdims
and colleagues [63] use ‘institutional habits’.

Routines are fundamental building blocks of agjitiitat enable an organization to respond to remgrri
situations somewhat automatically, and in a co@tgith and adaptable manner. This capability is aktatr
the efficiency and persistence of an organizatitwmwever, it is not uncommon for routines to prodaab-
optimal results when they are triggered in circuanses that call for a more customized approach]|[338
Wrong-site surgery provides some of the most stgléxamples. Long experience at handing off patient
with similar diagnoses might lead to omitting distant details precisely when they are indicatora of
misdiagnosis [283]. This is just one example. We e€asily conceive of many others where unique a@spec
of a particular patient's case demand a variatioa handoff interaction that has become too rigidly
routinized or “mindless” [339].

Because routines rely on highly durable procedmexrinory [337] they tend to resist change. Theyi&ee |
deep ruts in the road that the wheels of a caralaudollow and out of which the car is not easilyned
[187]. When routine functioning is efficiently méweg targets or achieving objectives, this charastier
may be quite beneficial. Action that works is likéb continue and can be counted on. Problems,arise
however, when routine functioning produces undbterar less-than-desirable results and changes to
routines seem necessary. The durability of proc@dnemory may thwart improvement efforts that regjui
altering the routine [306, 340]. Efforts to intraguchange may be greeted with “That’s not how wé do
around here.” “Old habits die hard” as the aphorgres.

3.5.3 Implicationsfor handoff improvement from social structure challenges

Handoffs may also be improved by attention to thleits, mindfulness, cultures, norms, attitudes and
relationships that develop across shift, departadghierarchical, disciplinary, and other such baannes
[119, 341]. The difficulty with which organizatioh@utines are changed implies that handoff practic
improvements may meet considerable, although nssarily conscious, resistance.

For practitioners seeking to improve them, recoiggithat handoffs become a routine introduces an
important distinction: the long-term pattern ofiant thepractice is what needs to change, but what one
can actually analyze is always an immediate rei@dizaf the pattern in a context, thmstanceof the
routine. Improvement efforts seek to alter the ficacto shift the persistent dispositions thateyate
instances as those dispositions encounter thenghdontext. But monitoring and change efforts mestly
done at the level of instances, and so requireysisabf the ways in which the context was, or wais n
typical [342, 343].As we point out below, this temmsis particularly acute when attempting to staddze
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activity in a setting where each patient’s unigambination of circumstances needs to be appreciated
delivering quality care. A community seeking toadsish a standard will also establish a toleratedye of
permissible deviations from it. Determining thatge in the face of the complexity and variabilify o
modern hospital operations can be difficult, butital. The range must be wide enough to accomneodat
genuine needs while remaining tight enough to kbkestandard alive in people’s minds, maintaintag i
ability to usefully guide actions in context.

This section on the challenges of handoff, likgrsdecessors, shows handoffs to be very sensitiae
large number of contextual factors. Their accuraoynpleteness and efficiency can be enhanced or
undermined by literally dozens of considerationsdAhose contextual factors themselves vary widely
across the many types of professionals, speciafamlities, and practices that must be coordin&techre
for patients. As a result, we should not expedt éhsingle best way to hand off will emerge frorse&rch.
Rather, research on the challenges of handingeuéfals important factors that may otherwise be
underestimated and shows how they operate andhemntay interact. This provides improved working
knowledge for those who must devise actual pragticespecific health care settings.

4. The costs and benefits of standardization

One major motivation for undertaking this revievs lieen the evident need of hospitals to shape their
policies and practices in light of regulatory pressto standardize handoffs. The Joint Commissaas chot
present, nor have we identified, any direct redeaxtdence that standardization per se resultsjpraved
handoffs and increased patient safety[210], althdbgre is some evidence standardization efforts ca
improve perceptions of information accuracy and pl@teness [344]. The Commission, like the literatur
in general, relies on observations made in othgin performance organizational settings, along with
plausible arguments that standardization shouladongsafety, reduce costs, and increase teamwork,
informal education, staff emotional support, erdantification, and care continuity [345].

While it is clear that standardization is not tmkygath to improvement of hospital handoff
communications, it is plainly a major approachnpiovement [24] and the main one encouraged by
several regulatory bodies and professional orgéinizs[7-11],. This suggests it could be clarifyiing
examine the notion of standardization in greatéaitie

As the preceding sections make clear, there i geggety within a typical hospital in the purposexd
circumstances of handoff activities [48, 119, 1ZD7]. Transporter personnel routinely deliver sabl
patients for visits to radiology [93, 346]. Emerggepartment residents hand off critically injured
patients to trauma surgeons. Attending physiciamslloff to other attendings at the close of a wedkty
cycle. Overnight nurses report to the morning’smeing staff on any significant changes. Handotfsuw
on the telephone, face-to-face, in a team roortharcafeteria, at the bedside, with computer-geedmdata
summaries, or computer-presented x-rays, or frotamjotted on a card at bedside.

This impressive variety naturally raises the questf what it can mean to have a standardized apjrto
handoff. Since the patients, professional partitipammediate purposes, and appropriate techredagin
all be so different, and since the time requiresbiprecious, it does not seem attractive to imposevery
handoff within the institution a uniform patternlméhavior [28, 55, 119, 239, 347, 348]. And yetréhare
widespread observations of handoffs that fail tovey vital information, often with dire consequesder

patients [84, 98, 349-352]. These observations geesuggest that a standard for handing off woettlice
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such errors [132, 145, 147, 353, 354]. Using a $amipsurgical malpractice cases, Greenberg t3][
estimate that from eleven to thirty-five percentted observed errors would have been prevented by
standardized handoff and transfer protocols.

With such variety in the activities, across a modaospital what should it mean to have a “standaudi
approach”? The question has been asked of the@Qominission, and their response reflects the tessio
the situation: “Ideally the handoff process woukldimilar throughout the organization, but pradiyctne
hand-off process may differ from one setting orction to another...”[355].

4.1 Standardizing in a differentiated hospital

Our consideration of the way the problem of stadidarg has been approached in the literature stigges
that there are three main kinds of respofises.

(1) Content standardizatiomcludes efforts to list essential elements thaushalways be mentioned in a
handoff. Typically these are patient identifierstsas name and location, key treatment constrairais
code status, allergies, or fall risk, and fundaralemeasurements such as vital signs. A numberfoftef
have been made to specify such mandatory handaffeits, often as part of computerizing handoff
documents [65, 92, 145, 245, 282, 283, 356-358t\bthese reports, however, are at the level of a
service or department, rather than at the levalwhole hospital. An exception is [357].

(2) Topic standardizationncludes efforts to specify more general topicabarthat should be covered
during a handoff. In this approach the effort id&sure that particul&ndsof information are transmitted
in all handoffs, while leaving the specifics todetermined by the handoff participants. By farldrgest
number of protocol analyses and reported standardizefforts are of this type, e.g., [289, 3593@he
details of these approaches are discussed moyarithe following section on standardization puits.

(3) Performance standardizatiofocuses not on handoff content or form, but onpiteeess that
workgroups use to develop a standard suitablegio tlonditions and to specify the ways their resaéin be
evaluated. Rather than fixing the information tacbaveyed, or the information topics to be covetbis,
approach [238, 362, 363] lays out the kinds of sehldt a workgroup should be sure to address as it
develops or critiques its handoff practices alonity Whe kinds of measures that can be used to asses
progress [258, 364, 365]. To construct a hypothetiomparison, instead of stipulating that a hahdof
should always include, say, recent vital sighs #mpproach would ask a group developing a handoff
practice to consider what information about theguayt if any, should always be conveyed and them iho
would monitor compliance with the norm it had defin

As mentioned, the largest number of the reportsaoldoff standardization found in the literature @fréne
second type, topic standardization. A few are fedusn content standardization. A very small sesyes
standardization in the performance sense. All es¢hsets focus on efforts of units within a hospata
improve handoffs. These studies generally do nosicer in any detail whether the approaches thegrte
would be appropriate for other units in the samspital that perform different functions, or for eth
classes of health personnel in the same unit bediefocal group studied

8 Of course, there are some studies or reportsatieatlends of these ideal types. We cite them ihipte
categories.
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The Joint Commission appears to have been resppmdthis spirit of unit-level standardization atadbe
invoking all three notions of standardization wiiteoffered this response to a Frequently Asked Qores
saying that:

“A standardized approach should identify théofwing items:

* The “hand-off” situations that it applies to
* Whois, or should be, involved in the communication
* What information should be communicated, for examnpl
= Diagnoses and current condition of the patientitiresident
= Recent changes in condition or treatment
= Anticipated changes in condition or treatment
= What to watch for in the next interval of care
* Opportunities to ask and respond to questionsligeaperson
* When to use certain techniques (repeat-back; SBAR)
* What print or electronic information should be daile”[355]

And, in a book of resourcelsnproving Hand-off Communicatippublished by the Joint Commission in
2007, the Commission has particularly commende®&B®R topic protocol, saying that handoff standards
must:

» "use a standardized process for each type of h#rsitwation”

* "include specific minimum content"”

» “allow an opportunity for the receiver ... to reviealevant patient historical data”

» ‘“use a verification process, such as read-bactemeat-back, for critical information, as deterntine

by the organization”

» *“allocate a specific schedule for hand offs”

» “allow for the opportunity to ask and respond t@sfions”

e and “limit interruptions”[33].

These statements and the vague wording of the neteeslard [5] appear to indicate that the Joint
Commission generally does not expect hospitalséoan identical handoff methodology across theeenti
organization, but rather to define handoff standaalthat each unit or work group has defined fipeci
content and a process meeting procedural requirsmEne Joint Commission’s most extensive discunssio
[33] also stresses the importance of monitoring @rdinuing education after standards are estadalish
Taken together, these positions show the Commigsibe applying all three notions of standardizatio
though not clearly distinguishing among them.

If care protocols, priorities and technical exsEtheed to be organized into distinct operatingsuitidoes
seem sensible that, at least to some degree, Handtiin those units might need to be as well [3B&/].
Hospital-wide standardization of topic and conteatld run a risk of focusing time and attention on
exchanges that in some units will be less relethaan topics the participants might choose themsgRk47,
347]. It is true that such locally valuable topozs be added on to a global template. But in adwoHere
time and attention are scarce, some topic will glb@ compressed or squeezed out at the margin
whenever another topic is mandated. Recent repwgiits35] and [368] indicate that the Joint Comnossi
recognizes this tension.
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A natural approach to implementation at the hokfateel may be to concentrate not on how to statidar
handoff behavior per se, but rather on how to distaband then meet — differentiated standard$&odoff
performance. This approach usually would not leagniformity in handoff activities - although theduld
happen if it were judged to be the best solutinetdad, a hospital taking a performance-standaglizi
approach would be more likely to focus on implermentvorkgroup processes that define measures of
satisfactory handoff activity, [369, 370] on defigithe boundaries of units responsible for unielev
handoff procedures, on training incoming staffiia handoff procedures expected in the units wheg t
work, on collecting information about breakdown$andoff processes, on feeding it back to indivislua
responsible at the unit level, such as attendirygiplans or charge nurses, and on checking respdose
feedback.

In this approach to handoffs, hospitals would dighlulefinite processes designed to monitor and ovg
their handoff performance. Those processes woldavdhe hospitals to know how they were doing, and
those same processes would provide evidence teyans/for regulatory agencies that handoff processe
were subject to clear standards at the hospital lestandards of process and consequences, threof
behavior.

This approach to standardization may more readitpamodate the need for differentiation. It woudd b
more likely therefore to serve the needs for effectommunicatiorwithin each unit. It has a corresponding
downside, of course. By relaxing the pressure &mpital-wide behaviors it may increase the risks of
communication breakdowretweerdifferent units. We have found no studies thaestigate the
comparative rate of significant communication esrior handoffs within and between subunits. Evidence
from studies of critical incident reports and malgice cases indicates that between-unit handddis re
especially prone to adverse effects [69, 78, 134].35urvey-based data lends some support todhes:
study found 69.2% of medical residents reportedibfia from the Emergency Department “often
problematic” [372] If this were true, standardipatiwithin units might draw attention away from, iorthe
worst case, even degrade, the conduct of the hisnidhait most need improving.

Differentiation in response to the refinement ahteologies and practices is such a powerful fondhe
organization of medical care that work on handtdfgls to take high and increasing levels of speaitibn
as givens without much notice that each increaspetialization increases the number of unitsrinatt
mutually coordinate treatmerit.

For example, many hospitals admit a significanttican of their patients through their Emergency
Departments. If the Emergency Department has aatdnnternal format for handing off within the yni
one that meets its own special needs but differs fihe approach in, say, Internal Medicine, thdit still
leave potential for handoff breakdowns betweerBimergency Department and other units [206].
However, if both units meet hospital minimum staddasuch as providing occasions to ask and answer
guestions, or providing key information such asecethtus, the possibilities for errors will at Igas
reduced. And if each unit had a standard appraablandoffs, that would reduce the wide variatiothat
level of individual practitioners that now reigmsmany hospitals. If the whole Emergency Department
generally followed a standard for handing off, otheits would likely be able to learn fairly rapydihow

° The theoretical statement by Arora et al [373]rie of the few that explicitly recognizes the dyiamvolved. Even this
thoughtful analysis concludes that the main anssveetter communication training, and does not ssgthat coordination costs
might act as a limit on increasing specialization.
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they do it over there" and then be prepared to emnsgie for differences between the Emergency
Department and their own units [374].

Hospitals are facing increased stres$oth kinds of handoffs, within (continuing or new pati¢ransfers)
and between (cross-boundary transfers). As speatadn increases, patients experience more frequent
transfersoetweerunits. These risks are increased when there amestitution-wide standards. Where work
hour restrictions or resident rotations increagerthmber of personnel changes, patients experiance
handoffswithin units. One study estimates that Internal Mediamerns handed off 300 patients in an
average month, a forty percent increase, aftergdggm shift rules [375]. Every such within-uniticieff
comes with risks that would be increased if lesswant global handoff contents were to distort lgca
superior solutions. We believe it can clarify eféoto comply with the requirement to standardize if
hospitals understand that the costs and beneéitdraren by two major, and distinct, contemporaentls
in hospital organization: increasing specializatonl increasing rates of personnel change. Thasgrieg
standards must therefore reconcile cost-benetiettis on two different dimensions.

4.2 Standardizing across variable patients

Observations of very brief handoffs such those megidoy Nemeth et al [256] are consistent with same
our own observations. We have seen handoff sesgianisich a few new patients received extensive
discussion, while, in the same session, several athntinuing patients were handed off with no d$ston
whatsoever [141]. In such an instance there iggrafecant variation in the institutional contexiyt there
still is significant variation across patients. Thdgment of the handing-off physician in such ssgen may
well be correct: for example, that a receiving ptigsn who has cared for a patient 12 hours eanlsv
needs no additional information, and that the scax@ilable time is best spent on the patients wiam
receiving physician has not previously seen.

Observations like this raise a further aspect efdbsts and benefits of standardization that isedrby the
variety of individual patients, even those beingrswithin a single specialized service. And, ofrseuthe
variability is not only in terms of length of stayyt also in terms of condition severity, comorbe,
family circumstance, and a host of other factoat tan significantly affect treatment decisions and
therefore should affect handoff content [126, A%, 376].

While it is plausible that standardization may pobtthe individual patient against omissions amdrerin
handoff communication, it is also clear that — itin@-constrained environment - this protectiotrasied
off, to a significant degree, against accommodategdistinctive aspects of individual patientsvadl as
fluctuations in total workload [27, 84, 377].

The literature on handoffs has been influencedtanhally by efforts to analyze and borrow from
knowledge of effective handoffs in other high pemiance settings, such as aircraft piloting, nucheaver
plant operations, or racing car pit stops [107,, 324, 378-383]. But the irreducible variabilitythe

patient level raises questions about the limitsweh conceptual borrowing [95, 121, 208, 376, 38%).
Although the very label 'handoff' might suggestestise, a patient is far less standardized thategy r
baton.For example, checklists are essential for pilots fzewve provided important reductions in infections
during line insertions [386], but how far can thecklist idea be extended into the handoff domai [
387]? Though some medical specialties such astasstogy or pharmacy may be appropriate analogs
[388, 389], an average patient in, say, a Neurok®ryyice or a Pediatrics ICU is not as near todein
prototypical as is a preparing-to-take-off Boeir8Y 7In the latter case the list of dimensions twik#ed
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may be long, but it is quite well understood anttemely similar across all instances of that type o
airplane. In the hospital case, the set of comptigdactors that can arise is huge, full of noye#tnd
continually changing. Under such conditions, theigie of a handoff standard will have to determireatv
parts of the handoff are well-understood and esdeand could be incorporated in a relativelydidievice
such as a checklist, and which parts should bedecl only on the judgment of the physicians andesir
involved, the judgment that selects the informatikaly to be pertinent for the person assuming
responsibility or control.

5. Possible protocols for standardizing of handoffs

Over the course of the growing interest in handtifése have been a large number of specific prépdsia
standardizing the content or topics of handoff camitation. Having established a broader conteén
preceding sections, we turn now to this sizeabtéylms publications.

It is striking that among the recent efforts tonfiaitize standard procedures for handoffs the vaginta
have presumed essentially the same idealized hiasitigdtion (exceptions include [129, 158, 215heT
proposals that have been put forward for standandibif procedures generally have specified the goind
for a face-to-face information exchange about glsipatient that permits questions. There has besre,
but comparatively much less, attention to surrongdésues that we have identified above from thgela
literature, such as location, portfolio problenwdes for other participants, technology for infotroa
exchanges, or choices of media.

To date we have identified twenty-nine such progasestems of handoff standafds

SBAR [11, 27, 33, 76, 84, 132, 257, 263, 359, 34, 387, 390-408] (including the variants SBAR-R
[393, 409], SBAR-T [410], I-SBAR [24], -SBARQ [135-SBAR-R [410], and iSOBAR [411, 412]),
AIDET [289], ANTICipate [97, 282, 375, 413], ASHICE14], BSAP, CUBAN [302], Data TRIANGLE
[415], DeMIST [210], Essence of Care [416], FIVE{R36, 369, 370], FOUR-Ps [417], the Great Ormond
Street Protocol [378], GRRRR[138], HANDOFF [418JAND ME AN ISOBAR [419], HANDS [182], |
PASS the BATON [377], NUTS [420, 421], PACE [42REDIATRIC [238], PSYCHIATRY [238], SAIF-
IR [133], SEAM [33], SHARED [65, 423], SHARQ [3436], SIGNOUT [147, 321], SOAP [424], STICC
[63, 138], and TOAST [70]. Extensive reviews andlgses of the handoff mnemonics literature havebee
provided by Riesenberg and colleagues [24, 360].

SBAR is overwhelmingly the most mentioned systeindpeonsidered, and several of the others are
derived from it [24, 147, 377]. It is explicitycemmended by the World Health Organization andthet
Commission [11, 33]. We will therefore concentrateSBAR here. The SBAR framework has been
borrowed from the United States Navy where it heenbtaught as an approach to making situation tepor
Kaiser Foundation Hospitals were early adoptelSBAR for medical briefings, and many of the later
applications cite their precedent-setting impleragah [400].

The initials SBAR stand for Situation, BackgrouAdsessment and Recommendation. The extended
versions add additional components: I-SBARti(oduction), I-SBARQ I(ntroduction anduestions), I-
SBAR-R (dentification andReadback), SBAR-TThanks), and iSoBARdentify andobservations). The
further components have been added to emphasineeilse deemed important in the hospital setting that

10 Although we have made a strenuous effort to ifiemtl print publications about such proposals, mey have overlooked
some new options or variations on those reportgek@ally if they are not mentioned in electromidéaxing systems.
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are not stressed in the original SBAR list, in jgaiter questions, which was made explicit in thetlo
Commission requirement, and readback, which addsmfirmation step for error reduction, creatingacp
for what might otherwise be an unnatural conveosatiirn [132, 147}

As with many of the other proposed standard hanaethods, the initials are intended to serve as a
mnemonic device, reminding those trained in théesyof the fundamental categories that should bd,us
in a recommended sequence, to structure a handefaction. The topic sequence itself has valyasuts$
contextual information necessary for appreciatiefof®e discussion of action possibilities, and, oh¢e
familiar, the established sequence allows receipeugies to postpone questions about issues they ca
expect to have covered later. SBAR and its mangiosuthus function as a communication genre, a
collectively known format, like that of a memorandor a sonnet, that organizes the shared expeatsabio
the participants [28, 206, 359, 425, 426]. Morepaery fixed sequence may be an aid to memorability
[150].

Of course, by themselves, the Situation, Backgrpsdessment, and Recommendation category laleels ar
not nearly detailed enough to determine specifrdeuts for handoff communication. SBAR thus invaelhae
strong element of what we have called topic statidation. However, in some cases, it can be made mo
specific, so that as a starting point for discus#ionay lead to content standardization, e.g.6[&Y5].

Most of the reports in the literature are aboutitssobserved when SBAR, or one of its variants, lieen
developed into a training module and implementedhimous hospitals or portions of hospitals. A tgbi

report in this class provides details on how SBA&wnade more specific, on the training processwhat
used to make the members of the community awaitearid perhaps survey studies of self-reporteditev

of satisfaction and of adherence to the SBAR mei{hdd, 263, 392, 396, 397, 405, 406, 408].

We also note that even when a hospital uses peaftcenstandardization, the many proposed systems of
standard topics remain relevant, although thee transformed. Rather than defining the detailed
behavior of those handing off in terms of SBARpae of the other schemes, hospitals can use such
schemes as guides for shaping the discussionsmuogsengage in as they define their own handoff
protocols and performance measures [364]. Unithtmignt to consider whether their handoffs should
routinely contain a Recommendation, to pick just ohSBAR's category suggestions. Or they mighttwan
to discuss whether to regularly observe whetheln daadoff conveys a Purpose, to use the thirdebtls
[369].

6. Questions needing answers, and methods of resear  ch

A “Sounding Board” essay in tiéew England Journal of Mediciffeas warned that the urgency of
protecting patient safety can itself entail a riBke authors remind readers of the long-noted dangfe
standardizing new hospital practices before apjatgevidence on effects and side-effects is fulllgand:

“...[llndividual hospitals may pursue promising gaglimprovement strategies on the basis of scant
evidence, including anecdotal reports or face uglitHowever, clinical practices based on such teai
evidence would never become broad standards of rareh less requirements for accreditation or
reimbursement. Similarly, recommending or mandatiregwidespread adoption of interventions to improv

“However, Patterson and her colleagues in theierewf handoff observations in 21 “high reliabilityganizations” [55, 107]
found thatno such organizations use readback or always used $itructured order in handoffs.
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guality or safety requires rigorous testing to deiae whether, how, and where the interventiorffescéive
— just as in the rest of medicine.” [427]

Our review reinforces some elements of this condeiras shown that handoffs are instrumental in
multiple functions within the hospital, ranging finche transmission of information pertinent to intha¢e
patient needs through the provision of social supgmong health workers and on to the learning ggses
of both individuals and organizational units. Haffislare essential links in the organization of aderm
hospital, without which it can maintain neitherliighly specialized division of labor nor its corepl
schedule for work-shifts of personnel. Because bHadubserve so many vital functions, it seemaglade
to warn that premature convergence on a handaftiata could do harm, not only to the safety and oér
the patients involved, but to the longer run caltéds of a hospital’s personnel and systems. Tioblpm
instead seems ripe for the continuing experimesnatiat will occur as hospitals develop standands i
response to standards requirements and for restheicban provide, over the course of several y@ars
solid foundation for a consensus on how handoffisbeaimproved.

This appropriate caution, together with the higldyied results found in the handoff literature [22-360,
428], lead naturally to a discussion of the kintikuather research that would most contribute teadeping
handoff procedures that would be more reliableeffettive. What do we need to know in order to do
handoffs better?

We have clustered the future research issues atbuee overlapping questions.

1. How can we be more precise in determining the lsigde consequences of handoff procedures?
2. How can we assess handoff quality at the operdtienal?
3. Which research methods and data sources are nowysiging for which research issues?

6.1 How can we be more precise in determining the large-scale consequences of
handing off?

As we noted above, there are actually rather feiss [36, 38, 429-432] that specifically link haffd or
similar communication to non-interview measurecdcoutes for either patient safety or quality of care.
Other studies, often using interview data, do adour understanding of how much handoffs may matter
They suggest, for example, that poor handoffs ease delays or repetitions for hospital staff drepés.
Horwitz et al [68] found in 503 patients signed &ytatients with delayed treatment (one resultmgn
ICU transfer). Ye et al [82] found patient delagported in five percent of 914 observed patienido#s.
One survey of surgical and medical house staff daimat 59% of residents reported believing thaatzept
had been harmed during their most recent clinmt@tion as a result of a problematic handoff [372].
Nonetheless, we lack solid, non-interview estimafamnagnitude of the effects on safety and qualitgare
that are traceable to handoff. As far as we aree@wm interview-based study of a population ofdwdfs
has attributed a preventable death to a handoitidety. It is not hard to understand that intemwie
respondents or researchers might be reluctant ke sizch an attribution without an extremely dethile
investigation.

Yet it is vital to have good estimates of the @izéhe effect improved handoff might have on magatient

outcomes. Without it, we cannot say with full calgince what magnitude of investment in handoff ckang
is merited. The review shows that some steps tigittrbe effective — for example, dramatically
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restructuring workflows to reduce handoff frequef2§4] — could possibly be quite disruptive andtlyos

If handoffs were among the largest sources of priame adverse events, such initiatives might be
warranted. If handoffs appear to have much moreastaale in determining patient safety, an improgatn
effort might still be merited, but a correspondingiore modest strategy might be in order.

It seems likely to us that research will isolatistically significant effects that justify widegad
interventions on some scale, but not clear thatea#ty know the orders of magnitude that are dtestdhe
chain of arguments that is found at the start afiyra the papers we have reviewed is not airtiiht.
typically argues that preventable adverse eveets@mmon [433], notes that analyses of JCAHO-cttec
sentinel events [434] frequently implicate breakdewn “communication”, and proceeds on the asswnpti
that handoffs are a major form of communicatiowimch patient-harming breakdowns are likely to accu
This chain is weak at a number of points. Amongrnth&ommunication” is too broad a designation and
runs the risk, as Patterson has noted [55, 123)eiofg a diagnostically unproductive catchall as ha
happened with “human error” in some other safetyaios. It is also a major leap to assume that the
handoff is the place where patient-harmful commaition breakdown is most likely to occur. A reanays
of the sentinel events data, or other similar daight establish this, but for the moment the agdion
needs to be flagged — not to stop research, klatdy which assumptions are still to be verified.

As mentioned, the most widely cited work on thigsfion is the 1994 study by Petersen et al. [36\vaig
an association of cross-coverage and preventablrselevents. This is augmented by a second study,
using the same techniques, showing that a declichances of adverse events during cross-coverage w
contemporary with the introduction of a computedizggn-out tool [38]. It would be valuable to have
additional studies that replicate and refine thtese both of which were done in a single hospital,
especially if a new research design could dirasthate the role of handoff as opposed to drawing
inferences about handoff from results on the comsg&rage condition, as has been the approach of the
earlier work [435].

Some additional work has begun to fill out the ieton the key question of handoff consequencereSo
studies have incorporated useful “hard” measuraisdb not measure outcomes directly, but are iholisa
of possible problems, such as transfers to the[lGU Working backward from cases of breakdown is
another strategy. The study by Singh et al [78hetlical malpractice cases showed that breakdowns in
handoff communication were involved in 129 of 883es sampled. This study did distinguish handoffs
from “other communication problems” and from “lagkclear lines of responsibility”. All could be jgdd
present simultaneously in a case. The latter twegoaies were present 116 and 87 times, respegtivel
The malpractice sample studied by Greenberg dt3d][also found many cases involving handoffs, and
highlighted especially the role of status asymmesrych studies make an important contribution by
demonstrating the frequent presence of handofflenadin malpractice cases. They cannot help us,
however, to estimate the frequency or consequearfdesndoff problems in normal hospital practice. It
seems especially likely that transfers of respalitsilor control will be implicated in the post-hoc
investigation of problematic cases. Nonethelessetistudies make use of novel data to contributieeto
overall picture of the substantial relation of haffidssues to cases with severe adverse consecgience

21n light of changes to resident hours that havedased handoffs, it is useful to note that “fatigwas identified as a factor in
only 18 of the 889 sampled cases with both harmearat, which occurred before the work hour refolere evidence on small
impact of duty hour reform is in [42, 436-439].
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6.2 How can we assess handoff quality at the operational level?

For hospitals to improve the way handoffs are cotetly it must be possible to distinguish good fitwad
handoffs — or, at a minimum, good or bad featufdsadoffs. This problem is related to, but distiftom
that in the previous section, assessing the rolantloff in determining patient outcomes. It isgioke to
show, by analyzing a large sample in retrospeat; tmnsequential handoffs are, without being able to
reliably assess within a managerial time frame @N handoffs in a hospital are being done. Big this
latter problem that must be faced by hospitalsvgiteng to improve the way their patients are hanoféd
Arora and her colleagues also make this point: diliee the creation and dissemination of tools for
education and assessment, we encourage educatioas@editation and certification bodies to invast
resources to sponsor initiatives designed to ys@ddardised educational programmes and a robust
assessment system for these critical skills torensafe patient care during times of discontinty.3]

To understand how to hand off more effectivelyesgsh has turned naturally to the many issueswede
above as the functions and challenges of handindnofontrast to the epidemiological researchestight is
appropriate to assessing the consequences of tignithef methodologies for studies of handoff qyaknd
to be questionnaires, case reports and field ohens. The overwhelming majority are reports frone
or a few services within one or a few hospitals tihesy frequently acknowledge, this raises somadyarr
for efforts at generalization.

The many research reports that have accumulatedtdmonverge on any simple characterization of@go
handoff. They highlight pitfalls, advantages aratigoffs associated with existing handoff methodsyith
experimentally implemented procedures, such asidedsirsing report, telephone callback, or computer
produced handoff documents. We have tried to orgatfie many studies in a way that will make them
accessible and useful to physicians, nurses aratt bt¥spital personnel as they investigate their own
handoff processes and consider innovations. A&iRatt [272] has noted, the literature provides ity
help with this higher order problem of assessimgdbmplex tradeoffs involved.

The literature we have found may suggest problenavoid, promising ideas for experiments, or pmd a
cons of novel practices that have to be weighaemimext. However, the studies do not, in our opinedd
up to a clear and universal characterization ad@dgor bad way of handing off. To consider just aspect
of handing off, it seems very unlikely that theseaaisingle best list of required handoff informatontent
Patients need to be unambiguously identified, ¥an&ple. That is more or less intrinsic to the caod
handing off a patient. But even for this featuhe most efficient practice can sensibly vary witbation
(bedside or team room) or with patient history (nemwell known to all parties). The Joint Commissi
requirement of an opportunity for questions maytdg a process element that should be deemed &aisen
But that necessity can be met in myriad ways, rapgiom having the receiving party lead the whaleet
to-face discussion [64, 139], to scheduling suligbshift overlaps. It would seem wise for thedeseship
of a hospital unit to ask whether code status shalways be covered in handoffs, but one can ingagin
circumstances in which the ensuing discussion caied that the best practice is only to report ctdtis
when the patient is new, for example, or only wtienpatient is not to be resuscitated in a settingre
that code status is rare.

Just as the literature establishes no best specifitent for all handoffs, neither does it estdibtjenerally

best solutions for participants, locations, duraiananner, or media for handing off. Given theetgrof
hospital contexts, it seems there cannot be a atdraf handing off that specifies the many featufes
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handoff in fine-grained detail and is still bestass an entire hospital, not to mention acrosyverse
population of hospitals. If this conclusion is guiesl, the scope of needed research expands.

There will continue to be a need for the lines ofkvalready undertaken, which reveal unappreciated
consequences of established practice or documenéxggerimental approaches to handoff. We surely do
not know everything we should about the functiohnsandoffs and design challenges they must meet. If
however, a handoff is good or bad largely in teaiisow well it provides the receiving party withuaeful
and yet highly-compressed representation of thieqtzg condition and foreseeable needs, then sawme n
kinds of research may be called for.

If a good handoff is one that engenders a sharedain@odel of the patient’s case, in part by delivg the
most important information in the currently unfaidicontext, then it can be valuable for a unifoora
frequently handing off pair of units, to study wiia participants believe about what is likely & b
important, how they form their impressions of thasast important aspects of patients, and how thighim
form more accurate expectations [191, 440-442].lfemature already contains examples of studias th
have moved in this direction. The study by Arorale{84] used a “critical incident” questionnaiceget at
the kinds of problems a unit was encountering wigim-outs during the previous shift and over th&t pa
year. Horwitz el al. [69] made a similar examinataf problems occurring between an Emergency
Department and inpatient care, and used group skgmu as well, in developing a sign-out curriculum
[147]. Wesorick et al [443] and Lurie et al [444pslowed cross-covering physicians and catalogued th
most common problems of their patients, and otf8rs445, 446] have collected similar data at the
conclusion of resident shifts.

Other work in this spirit has also emphasized namesy methodologies [63, 145]. Broekhuis and
Veldkamp [167] have used a structured sequencerafezsation processes to elicit needed changes. The
growth of this line of research is incomplete, hoere The studies so far develop and use researtiodse
to inform the design of handoff improvements, lith only a few exceptions [129, 167, 213, 447§\tllo
not explicitly evaluate the effectiveness of thaegthods. The problem of how to assess a procesgufy
aimed at improving handoffs in units, or betweeingpaf units, is only now coming into focus. Stuslief
comparable groups of medical professionals usifigrdint processes to understand and improve their
handoffs could be very valuable.

Some insight into effective inquiry methods migktderived from examining the procedures used by
software engineers, who often employ systematicagmhes to understand the workflow of their clients
This group is unfortunately a minority [448], bubwing [28, 198, 449]. Their work is relevant besawf
the underlying parallels between a unit analyzteglefinition of a good handoff and software design
need to determine what information should be alkelat various points in a complex workflow. Thare
many flavors of these software inquiry proceduréh warying labels, but one common label is
‘requirements elicitation’ [450]. Indeed, these tworlds meet when physicians or nurses become
intensively involved in design of computerized s@it tools, as is increasingly the case [38, 65, 221,
262, 266, 295, 340, 357, 445, 451-456]. It is enagung that many of these studies are distinguisiyeal
clear sense that handoff communication involvesentioan just transmission of information and thaidyo
IT design must support the additional functiong tlendoffs accomplish [170, 215, 277]. Continuing
collaborations among physicians, nurses and infoomaystem designers appears to have considerable
promise for producing both more useful software mmgiroved elicitation of unit level handoff
requirements.
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6.3 Which research methods and data sources are most promising for which
research issues?

In the preceding sections we have suggested twormagstions that research can help address: whts ¢
are justified in implementing improved handoff peeses?, and what kinds of improvements will prove
worth implementing?. For research to provide theasans we may need innovation in both data souncgs a
research designs. We mention briefly five posdibgithat may intrigue handoff researchers.

1. Questionnaires have been a workhorse of res@athis area, especially on the studies related to
defining good handoffs. But the possibilities fonovations in questionnaire instruments are nowheee
exhausted. This remaining potential is demonstrayeivo recent examples: the previously mentionssl u
of critical incident recall questions by Arora €{&4], and the scale of nursing communication deped

by Vogus and Sutcliffe [339, 457] which proved sews enough to predict differences in patient falies
and medication errors measured six months lategstiannaire data has also been used to perforralsoci
network analyses of handoff communication pattg2i8]. New instruments in survey studies may impgrov
our insights into handoff procedures and attitudes.

2. Intensive field observation, often using ethragdric methods, has already made useful contribsition
especially in revealing the flexible adaptatiorhahdoff activity to the variations in patients arwhtexts
[28, 100, 109, 161, 256]. It can sometimes uncpeatierns that questionnaires and interviews may not
[458]. This form of observation is expensive inligki investigator time and therefore does not gastiale
up to studying populations of organizations. Buiaih illuminate particular examples that prove high
instructive in combination with other methods, saslthe study by Reddy et al [459] showing thatptermal
rhythms of ICU work that can change the meaninghef same” handoff utterances when they occur at
different points in the day.

3. Simulation offers great potential for evaluatbagh handoff practices and training approache§,[380-
462], and simulated patients have already beenindeshdoff studies [333, 463, 464]. This technglag

rapidly increasing in realism and offers strikingspibilities for controlled experiments with thevadtage
that the experimenters know the correct diagnasistaeatment exactly [116, 465].

4. Video data on handoffs has been used as a neeatisulate reflection by practitioners [129, 348[d to
analyze interaction dynamics [175, 326, 332, 486Hio recordings also reveal important interaction
features [62, 179, 191, 252].Video of handoffs wiosgem to offer still more possibilities, espegiédir
analysis of handoff behavior that is not capturedl w surveys, interviews or even real-time obséions,
which cannot be replayed for examination of det&its example, actions that facilitate — or dise@er—
asking of questions are particularly of interedight of the Joint Commission stress on such engba.
Nemeth and colleagues are already applying rektadytic techniques to audio recordings [256]. Ehes
generated the surprising result that, in their PERyh-out sample [178], handoff length was uncettesd
with severity of illness, but was related to unaerty about patient condition. With video, non-vadrb
actions such as eye-rolls or shrugs can also logestdor the contributions they make to organizadio
learning as they convey feelings about those ogit$id group of handoff participants.

5. There have been some pioneering examples aj dsita from computerized handoff systems to measure
frequency of system use [38, 266, 314, 357, 46 fElAted technique uses a mixture of computer dscor

and observation to carry out random audits of ptanprocesses or mandated procedures [468]. As more
handoff information moving through hospital compatacreases, there will be interesting opportesitod
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match such usage data to other records, and it@@pssible also to analyze the content of the
computerized portion of handoff reports. Hospitadsv routinely catalog sentinel events (adverse Bven
and near misses) — though there still are undesrtieg problems [469]. As these files grow theylwifer
opportunities for matching with other computeritexgpital records [436, 470]. This approach was firs
demonstrated by Petersen et al [36], but the rqmdith of such collections should soon support yative
extensions.

7. Conclusions

Our aim in this review has not been to providemgfie prescriptions for how handoffs can be immgdv
Rather it has been to deepen and broaden the opedhiat are asked as the efforts to improve hésdof
forward. There is an inherent bias in the literatilvat favors the perspective of teaching hospikssmdoffs
and associated improvement efforts in non-teacimsigtutions may differ in important ways that aat
clearly identified or represented in the reseaftte literature reveals that handing off is a predest
could be quite significant for patient safety, a@nerefore one meriting substantial investment tbenstand
and improve it. At the same time it shows handotbé highly sensitive to variations in contextbtoan
activity that is essential for multiple importanittions within a hospital that range far beyontigpa
safety, and to be subject to difficult tensiond thecessarily attend efforts to standardize actithin a
highly differentiated setting. All these factorskedahe determination of the best handoff procedares
contextual — and likely effortful — process of i design, implementation, monitoring, and redasi
The research we have reviewed provides importaiagae for such efforts, and the research thatldhou
now be forthcoming can help even more.
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