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Abstract 
In health care organizations, the division of labor and a need for continuous, 24-
hour treatment subjects patients to multiple transitions in care. These transitions, 
or “handovers,” are potential points of failure that have seen very little study. We 
observed transitions of care in five hospital emergency departments as part of a 
larger study on safety in emergency care and found that in addition to many other 
differences in work patterns among the various hospitals, very different sorts of 
handovers occurred in different contexts, and these differences appeared to reflect 
a common structure. Using these observations, we have proposed a conceptual 
framework for characterizing handover events. The ability to characterize certain 
types of transitions may help to clarify future studies, while assisting in the 
development of interventions to better fit the context of clinical work.  

Introduction 
The need for 24-hour care and treatment requires health care workers to break 

each day into manageable shifts. This practice leads to transitions in the care of 
individual patients when the physicians or nurses who began a patient’s treatment 
transfer their charge to a new group of caregivers. Depending on the setting and 
the patient’s needs, these transitions may occur many times, once, or not at all. In 
addition, the complexity of health care requires a correspondingly complex 
division of labor, which leads to more transitions in care of a somewhat different 
kind, as patients move among different settings of care and professional 
specialties.  

Efforts to increase safety through a reduction in work hours tend to increase 
the number of transitions in care.1 This may affect safety in unexpected ways. 
Petersen reported that medication problems were more likely to occur when 
inpatients were being managed by a cross-covering physician, rather than their 
own doctor,2 and later reported that a structured handover program appeared to 
reduce the frequency of such events.3 Similarly, although it has not yet reached 
the general awareness of practitioners, our group and others have reported that 
handovers can actually be mechanisms for recovering from failure—rather than 
merely sources of vulnerability.4–8 These unexpected findings suggest that 
handovers are much more complex than previously assumed, and that this 
complexity is not yet understood. In effect, handovers are “implicit processes” 
(personal communication, David Musson, University of Texas) that are not an 
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explicit function of the way work is done, but are implicitly present and necessary 
for the work to be completed successfully. 

Shift change handovers in emergency departments provide a direct 
opportunity for studying transitions in care. These handovers are widely 
considered to be potential sources of failure.9, 10 Although the success of these 
transitions is critically important to the quality and safety of care,6 they have 
received little attention from the health care community. No prescriptive 
standards or guidelines exist for shift changes and, with rare exceptions, they have 
not been studied.11, 12 This is in sharp contrast to other high-hazard industries, 
where studies of shift change handovers are not uncommon.7, 13, 14 Although 
sporadic attempts have been made to improve handovers, they have been largely 
informal and unsuccessful (Croskerry, personal communication).  

The problem of understanding how transitions contribute to the success or 
failure of care is compounded by the fact that handovers are extremely 
heterogeneous. While commonly viewed as exercises in communication, they also 
serve other important needs, including training, increasing team cohesion, and 
socialization.15, 16, 17 Additionally, they are highly variable in form and content. 
This paper will present a proposed conceptual framework for better understanding 
the heterogeneity of shift change handovers and transitions in care.  

Methods 
We performed ethnographic observations of caregiver transitions in five 

emergency departments (EDs) throughout the United States and Canada. Three of 
the EDs were large, inner-city, quasi-public institutions; another was a large, 
private tertiary referral center; and the fifth setting was a medium-sized 
community ED. All had academic affiliations; four were routinely staffed by 
residents-in-training under faculty supervision, and one was staffed solely by 
faculty physicians. Institutional review board approval was obtained prior to the 
start of the study at all participating sites. 

Although the observations were directed primarily at shift changes involving 
physicians and nurses, there were opportunities to observe other transitions in care 
(e.g., from prehospital personnel to ED personnel, or from the ED to an inpatient 
service). The observations were supplemented by audiotaped transitions in four of 
the five institutions; these were later transcribed without personal or institutional 
identifiers. The observations were further supplemented by indepth investigations 
of selected accidents or incidents involving handovers (either as a contributor to 
the failure, or as a contributor to the incipient failure recovery). Notes and 
cognitive artifacts created by the workers to assist them in managing the handover 
also were reviewed. 

The data were reviewed qualitatively by domain experts and behavioral 
scientists using content analysis and a grounded theory approach, supplemented 
by the affinity diagram technique.18 A series of meetings was held with the entire 
research team to review the results and develop a conceptual framework for 
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explaining the observations. Finally, as the framework took shape, a review of the 
original data was conducted to ensure that the elements of the framework could be 
unambiguously attributed to the data. 

Results 
Handovers differed substantially in their external characteristics. Some were 

dyadic, one-to-one exchanges, for example, while others involved exchanges 
among two groups. Some occurred in the workplace, while other handovers took 
place what might be referred to as a “backstage” area; a separate area where the 
handover activity was not easily visible or audible from the main care areas. Some 
directly involved the patient, while others did not. Some, but not all, handovers 
made routine use of external cognitive artifacts (e.g., a chart or whiteboard). In 
most cases, the party coming on-shift made notes, but there was little structure or 
standardization among individuals in this practice. The external characteristics of 
the transitions differed to such a great extent among the study institutions, it was 
impossible to use identical observational protocols at all of the sites; instead, the 
study procedures were customized as necessary to fit the local environment and 
practices.  

Many of the aforementioned differences would appear to have implications 
for safety. There was acknowledgement at all of the sites of some potential safety 
problems with current handover practices, but these were viewed as tradeoffs (i.e., 
improving one aspect of the turnover, such as decreasing noise and interruptions 
by moving to a backstage area, would introduce new vulnerabilities because the 
oncoming workers would not see the patients being discussed). In addition, there 
had been very little history of experimentation with handovers at the various 
hospital sites, i.e., handovers were performed in a certain way because they had 
always been done that way. 

In contrast to the external differences, there were several attributes of ED 
handovers that were nearly universal in our observations. First, the handovers 
were never unidirectional “data dumps,” but were instead dialogues or 
conversations with the oncoming party actively eliciting information, asking for 
clarification, or pointing out omissions, contradictions, and inconsistencies. The 
transition of care did not simply involve the sharing of information, but also 
included expectations for the future, plans based on those expectations, and 
assessments of those areas for which the information was incomplete or poorly 
understood. Thus, handovers are, in effect, joint constructions involving the 
offgoing and oncoming parties. Second, they included both specific exchanges 
referencing individual patients, and global exchanges about the status of the entire 
work unit, including supporting services. Third, they covered the patients being 
transitioned in a “standard order” to guard against omissions; typically this 
involved always starting and ending at the same bed locations to ensure that so all 
patients were reviewed. Fourth, the discussions generally were initiated and 
terminated by the oncoming party. Finally, the handovers were “accordion-like,” 
in that they expanded and contracted in relation to a variety of factors, including 
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the number of patients to be transferred, emergencies or other pressing situations 
needing immediate attention, and the degree of confidence and credibility in both 
parties. 

In addition to the external difference in form, there were additional differences 
in the observed handovers that seemed to be related to deeper, underlying 
properties. These fundamental conditions form a conceptual framework with 
which handovers can be examined and compared, which may prove useful in 
explanation as well as the design of better processes. 

Conceptual framework 

The framework addresses four important attributes of a handover: (1) the type 
of process in which it occurs; (2) the primary content; (3) structural issues (e.g., 
the nature of the participants); and (4) dynamic issues (e.g., the position of a given 
case in a structuredness/continuity space).  

Type of process 

For our purposes, a process is defined as the means by which an organization 
transforms its inputs into higher-valued outputs. The ED care process, for 
example, can be viewed as transforming patients with undifferentiated emergent 
conditions into those who are sufficiently stable for discharge or transfer to an 
inpatient service for more specific care. The product–process matrix19 relates the 
characteristics of the item(s) being produced with the type of flow process the 
work presents (Figure 1). Different types of transitions are characterized by 
different positions in the matrix. In EDs, standardization is very low with respect 
to patient types and needs, since they are unpredictable and typically one-of-a-
kind. Furthermore, the patients flow in a “jumbled” fashion as they do not usually 
follow a predetermined or linear sequence of steps, and often interfere with one 
other.20 Thus the job shop model appears best suited to EDs.  

In job shop settings, resource utilizations cannot be maintained at 100 percent; 
workers have a wide range of skills, and each “product” or “job” moves through 
the production facility at a much slower rate than the actual number of hours 
required to complete the specific “job.” Flexibility is high in such settings, but so 
is unit cost. These characteristics fit the ED context well. Other types of 
handovers might occupy different positions in the matrix. Ward team signouts for 
cross-coverage involve less variability in the work and might be better viewed as 
batched processes, while some very tightly integrated services (e.g., 
cardiovascular surgery in some settings), might approach a production/assembly 
line model.  

In the ED setting, pressures of increased work volume and/or calls for greater 
economic efficiency tend to advance the batch or assembly/production line model. 
This is not likely to be an effective operational strategy, however, since the 
unique nature of the “product” does not change. The differences in production 
process may account at least in part for the success of a structured signout system  
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Figure 1. Process–product matrix with archetypical examples  

 
for cross-coverage on inpatient medical wards,3 and the failure of similar efforts 
in the ED. 
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expectations for the near future; nascent plans for managing potential deviations 
from the desired course of care; and an idea of where current knowledge is 
reliable and where it is imperfect. 

Structure  

There are three structural elements that characterize transitions. The first is the 
nature of the participants (the oncoming and offgoing parties, and the patients 
themselves). The second is the number of patients involved (typically one, but 
sometimes a few or many). And the third characteristic is the probability that the 
receiving party will have to interact with the same patients in the future. The 
participants can be like (ED physician to ED physician), or unlike (paramedic to 
ED nurse, or ED physician to surgeon). Transitions between like participants 
typically involve many patients (e.g., at shift changes), while handovers between 
unlike participants typically involve only one patient. Failures arising from 
interaction effects are more likely in the former, as are shared misunderstandings 
(i.e., where both parties fail together). Differential misunderstandings are more 
likely to occur in handovers involving unlike participants. Finally, the probability 
that the receiving party will have subsequent interaction with the patients being 
transferred can be either high or low. Transitions where the probability of future 
interaction is low (e.g., a ward team’s signout to a night coverage team) can be 
thought of as “just in case” information. This type of handover may be more 
amenable to structured, information technology interventions.3 

If we dichotomize each of the three structural dimensions into its extremes 
(like versus unlike, few versus many, high probability versus low), there are eight 
potential combinations of attributes (Table 1). In our observations, however, only 
three of the eight potential combinations occurred with any frequency. The first 
common combination was typified by ED shift changes or nursing shift changes 
(Table 1, first row). The participants were like (nurse-to-nurse or doctor-to-
doctor); many patients were handed over; and the likelihood of future interaction 
with the transitioned patients was high (typically 100 percent). The second most 
common combination was ward coverage handovers (Table 1, second row). Here 
the participants are like (doctor-to-doctor); many patients are transitioned; but the 
likelihood of future interaction with any one particular patient is low (since the 
covering physician may never be called about many of the transitioned patients). 
The third common combination is typified by transfers of patients between 
disparate services (e.g., from an ambulance to the ED, from the ED to the ICU, or 
from internal medicine to surgery [Table 1, row 7]). Here the participants are 
unlike in some way; either they are from different professions (e.g., paramedic-to-
doctor), or if not, they are from different specialties (e.g., emergency physician-
to-internist, or internist-to-surgeon). The number of patients involved is small 
(typically one), and the probability of future interaction is high (typically 
100 percent). 

One notable aspect of the participants’ nature pertained to joint handovers 
(i.e., involving both physicians and nurses), which almost never occurred in our 
observations. When they did occur, they were extremely limited; for example, a 
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charge nurse might take part in physician handovers. A variety of reasons were 
offered for this behavior. Physicians sometimes asserted that nursing handovers 
concerned “softer” social issues that were of less interest to the physicians, but 
our observations did not support that. The content of nursing handovers was 
largely related to technical work, as was the content of physician handovers. The 
nature of the technical work discussed did vary between the two groups, however, 
reflecting their different work content. Nurse-to-physician teams were not well 
established in some hospital settings, so different pairs of nurses and physicians 
were made responsible for different patients, making joint handovers somewhat 
more difficult. In the two settings that did use nurse-physician teams, however, 
handovers still occurred separately. A final reason offered for the separation was 
that handovers remove caregivers from direct patient contact for some period of 
time, so conducting them separately permits at least one set of caregivers to work, 
making them available to watch and care for the patients. Again, experience with 
alternative scenarios was scant. 

Table 1. Structural characteristics of handovers and prototypical examples*  

Participant Volume Probability Example 

Like Many High ED shift change, nursing shift change 

Like Many Low Ward team signout 

Like Few High  

Like Few Low  

Unlike Many High  

Unlike Many Low  

Unlike Few High Admission to ED from ambulance, admission from ED to 
hospital, transfer to another service 

Unlike Few Low  

*Only three of the eight possible combinations were commonly observed; examples of these 
three are listed. 

Dynamic  

The dynamic component of the framework refers to a contextually sensitive, 
“on the fly” adjustment of the volume, detail, and style of the conversation about 
a given patient. Handovers involving many patients typically were internally 
heterogeneous, with different sorts of discussions involving different patients—
even when their cases were nominally similar. Participants in the handovers 
appeared to switch fluidly between several communication modes, which we will 
call genres, with apparent ease.21, 22 Yates and Orlikowski define genres as 
“socially recognized types of communicative action habitually enacted by 
members of a community to realize particular communicative and collaborative 
purposes.”23 Obvious examples of communications genres include business 
letters, memos, face-to-face meetings, reports, and announcements. These genres 
are easily recognized because of their socially identifiable purpose and shared 
form. Yoshioka and Herman point out that communities use genres for 
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coordinating information.22 A genre is socially recognized by members of a 
community and invoked in typical situations, such as ED handovers. In our 
observations, communications genres were used to implicitly convey information 
regarding the nature of a specific patient’s handover.  

These handover genres can be characterized by their locations on a 2-
dimensional plane (Figure 2). The x-axis represents the amount of interaction 
required from the oncoming worker (which can be viewed as a need for 
continuity) from low to high, and the y-axis represents the degree of uncertainty 
or unstructuredness of the patient’s problem from well-structured, (high 
certainty), to ill-structured (high uncertainty). 

Figure 2. Relationships among handover genres 
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surgeon might be represented by Point A for physicians, but by Point B for 
nurses. Virtually all ED transitions occur beneath the angled line. Some 
transitions in other settings, however, could be characterized by Point E; for 
example, a ward team signout to a night coverage team. Here, the likely need for 
interaction continuity for any specific patient is low, but should the need arise, the 
problem is likely to be a new and ill-defined one. 

The choice of communication genre for the handover appears to be important 
in the co-construction of a mental model for the patient whose care is being 
transferred. Orlikowski has proposed that communication genres are used by 
workgroups to serve as an organizing structure for the social and professional 
interactions of the group.21 In the ED, a given genre conveys information 
implicitly about the state of knowledge for a patient, the certainty of that 
knowledge, and the likely future course. The importance of the genre to the 
handover is particularly notable when a mismatch is detected. If the selected 
genre did not sufficiently represent the picture being constructed by the oncoming 
party, there was always an attempt to renegotiate the choice. If the negotiation 
was successful, the handover proceeded—either using a new genre or with an 
agreement that the original choice of genre was suitable. The renegotiation effort, 
however, was quite brief. If it was not immediately successful, the oncoming 
party adopted a strategy of resignation, conceptually placing the patient in 
question at Point D, and, (in the oncoming party’s view) no further time was 
wasted in a futile attempt to achieve a better understanding. 

Most of the studied sites had coded language to express the genres being used, 
e.g. “work in progress” and “all wrapped up and tied with a bow.” This encoding 
allowed the oncoming party to efficiently grasp the state of knowledge, its 
certainty, and the expected course of action, while establishing clear expectations 
for the discussion that followed.  

Discussion 
Because it is never possible to transfer a complete picture of a patient’s 

condition from the mind of one caregiver to another and because the handover 
time is necessarily limited, clinicians must make judgments about the relevance 
and importance of what goes into the co-construction of the picture. Cook has 
used the “spinning up” metaphor to describe this phenomenon (personal 
communication, Richard Cook, University of Chicago). In his view, the goal of 
the handover is optimization. Given the limited co-presence of the participants, 
the handover provides just enough of the relevant picture so that the oncoming 
caregiver can “spin up” to operational speed quickly, should the need arise.24 
Thus, the shared expectation of this need guides the volume and detail of each 
handover conversation, and explains some of the postulated differences between, 
for example, ED handovers and ward team handovers. 

In her study of handovers in four different high-hazard industries, Patterson 
noted 21 strategies that workers employed in order to improve either the 
efficiency or the effectiveness of handoffs.7 In our observations, we found that 
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eight of these strategies were used consistently in ED handovers, another four 
strategies were used sometimes or in some institutions, and the remaining nine 
were used infrequently or never at all (Table 2). This work suggests several 
potential avenues for improving handovers. Some of the more promising 
strategies include: limiting interruptions during a handover; using “readback” 
practices to ensure both parties share the same mental model; including 
practitioners in the handover beyond the one being replaced; and cross-monitoring 
the handovers of others. 

Table 2. ED use of 21 strategies identified by Patterson, et al. 
7 to improve handovers 

Strategies used consistently Strategies used occasionally Strategies never used 

Face-to-face verbal update 
with interactive questioning 

Offgoing oversees 
oncoming’s work following 
update 

Limited interruptions during 
handover 

Delay handover when 
concerned about status or 
stability of process 

Unambiguous transfer of 
responsibility 

Offgoing writes summary 
before handover 

Topics initiated by oncoming 
as well as offgoing 

Overhear others’ updates Incoming scans historical 
data before handover 

Limit initiation of actions 
during update (with critical 
exceptions) 

Additional update from 
practitioners other than the 
offgoing 

Incoming reviews captured 
sensor-derived data before 
handover 

Incoming assesses current 
status 

 Intermittent monitoring of 
systems status while “off” 

Updates provided in 
consistent order every time 

 Incoming receives primary 
access to most up-to-date 
information 

Offgoing has knowledge of 
previous shift activities 

 Incoming receives paperwork 
including handwritten 
annotations 

Handover includes offgoing’s 
contingency plans, stance 
towards changes in plans 

 Readback to ensure 
understanding 

  Others are clear about which 
party is responsible for which 
duties at a given time 

 
Uncertainty in system input is a unique characteristic of EDs. In a study of the 

relationship among input uncertainty, means of coordination, and hospital ED 
organizational effectiveness,25 Argote noted two categories of coordination 
methods: programmed and non-programmed. Programmed means of coordination 
involve plans, specific policies, and relationships previously specified by the 
organization; non-programmed means involve general ED policies and the 
autonomy and flexibility of the workforce. Her results indicated that EDs are most 
effective when they use programmed means of coordination, when faced with low 
input uncertainty, and when they switch to non-programmed means of 
coordination in those situations involving high input uncertainty. It was 
interesting to note that there was little evidence to indicate that EDs actually use 
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the level of input uncertainty to choose their methods of coordination. This 
contrasts with other service industries, where input uncertainty is associated more 
strongly with the function and structure of production processes.26 

The current emphasis on information systems as solutions to safety problems, 
and the success of Petersen’s intervention for ward cross-coverage,3 makes 
technological solutions to handover-related failures at least superficially 
attractive. Technical solutions are mixed blessings, however, and their role (if 
any) in facilitating the effective transfer of information, authority, and 
responsibility in the ED setting is unclear. Ash, et al have pointed out studies 
showing that in a shared context, concise and informal, unstructured  
communication is most effective for coordinating work around a complex task,27–29 

and argued that attempts to impose structure upon such processes comes at a cost 
and can prove counterproductive. Lardner reviewed the literature on transitions in 
industry and concluded face-to-face, interactive, verbal handovers were preferable 
to more restricted modalities.14 Berg has raised similar, more generalized 
arguments, while Coiera has emphasized the immense size and complexity of the 
communication/interaction space in health care organizations.30, 31 Our results and 
these critiques all suggest that truly useful informational aids are more likely to be 
based upon a detailed understanding of the context, manner, and social setting of 
the way technical work is performed, than designs derived from formal 
information systems principles.  

Limitations 

This schematic framework arose from our efforts to better understand and 
manage the complexity and heterogeneity of our observations on transitions. It is 
limited by the lack of an underlying theoretical construct (such as the 
abstraction/decomposition framework), although it might be adapted to such a 
method.32 In addition, our intensive observational effort was focused on ED shift 
change handovers; other important transitions also were observed, but they were 
not the primary focus of our efforts. We feel it is both useful and informative, 
however, to relate the ED shift change transitions to other transitions in care via 
this framework. 

Conclusions 
Shift change handovers are much more than simple exercises in 

communication. Authority, responsibility, and information are transferred through 
a process of co-construction in which both the oncoming and offgoing parties are 
active participants; they are, in essence, exercises in building distributed 
cognition.11, 33 Handovers are highly heterogeneous in their external attributes and 
in their internal structure, and some of this heterogeneity may explain differences 
in the success of efforts to improve them. Participants in handovers use 
information genres21 as an efficient means of implicitly conveying contextual 
information about the handover. Attempts to improve handovers—at least in 
EDs—have generally failed. These failures may be due in part to the absence of a 
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deep understanding of the multidimensional nature of transitions, resulting in one-
size-fits-all interventions that do not support technical work.34 A better 
understanding of the nature of handovers in health care may prove key to better 
interventions in the future.  
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