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Background: Poor-quality handoffs have been associated with serious patient consequences. Researchers and educators
have answered the call with efforts to increase system safety and resilience by supporting handoffs using increased communication standardization. The focus on strategies for formalizing the content and delivery of patient handoffs has considerable
intuitive appeal; however, broader conceptual framing is required to both improve the process and develop and implement
effective measures of handoff quality.
Methods: Cognitive task interviews were conducted with internal medicine and surgery residents at three geographically
diverse US Department of Veterans Affairs medical centers. Thirty-five residents participated in semistructured interviews
using a recent handoff as a prompt for in-depth discussion of goals, strategies, and information needs. Transcribed interview data were analyzed using thematic analysis.
Results: Six cognitive tasks emerged during handoff preparation: (1) communicating status and care plan for each patient;
(2) specifying tasks for the incoming night shift; (3) anticipating questions and problems likely to arise during the night
shift; (4) streamlining patient care task load for the incoming resident; (5) prioritizing problems by acuity across the patient
census, and (6) ensuring accurate and current documentation.
Conclusion: Our study advances the understanding of the influence of the cognitive tasks residents engage in as they prepare
to hand off patients from day shift to night shift. Cognitive preparation for the handoff includes activities critical to effective coordination yet easily overlooked because they are not readily observable. The cognitive activities identified point to
strategies for cognitive support via improved technology, organizational interventions, and enhanced training.

P

oor-quality handoffs have been associated with serious
consequences, including increased hospital readmissions, complications, adverse events, unnecessary tests, and
diagnostic delays.1–3 The Joint Commission estimated that
80% of serious medical errors involve miscommunication
between caregivers during patient handoffs.4 The Accreditation Council for Graduate Medical Education mandated,
in response to this concern, common program requirements to “ensure and monitor effective, structured handover processes to facilitate both continuity of care and patient
safety.”5(p. 13)
Researchers and educators have answered the call with
efforts to increase system safety by supporting handoffs using
increased standardization.6 Generally, these attempts incorporate some form of a mnemonic (for example, I-PASS,
SBAR), checklist, or decision aid representing the classes of
information that should be included in the handoff and communication strategies. Indeed, a recent literature review
uncovered 57 articles offering 36 different mnemonics, with
the majority unvalidated.7,8 The I-PASS Handoff Curriculum is perhaps the most well-known and most comprehensive
such program, incorporating organizational planning and
support, as well as a culture change campaign.9,10 The I-PASS
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program has shown promise,9,10 but many others have failed
to make an impact on the effectiveness of handoffs. In fact,
a contemporaneous literature review concluded that little evidence indicates that standardization of handoffs leads to
sustainable patient improvements.11 A more recent metaanalysis suggests that introducing a standardized handoff
protocol may increase the information passed and improve
outcomes but also tends to increase the rates of omission errors
and time required to complete handoffs.12 The focus on strategies for formalizing the content and delivery of patient
handoffs has considerable intuitive appeal; however, broader
conceptual framing is required to both improve the process
and develop effective measures of handoff quality.13
In this study, we focused on preparation for the end-ofshift transition from the primary team (day shift) to the crosscover resident (night shift) (Figure 1). Residents on the day
shift are actively engaged in planning, making treatment decisions, monitoring, and adjusting care plans for each patient
on their panel. Night shift residents (cross cover), on the other
hand, are usually responsible for a larger number of patients and are generally charged with carrying out existing
care plans and addressing emergencies such as patient deterioration. Night shift residents are less actively engaged in
choosing new treatment options and creating care plans and
are not likely to have a deep familiarity with the patients
under their care.14 This fundamental difference in roles and
responsibilities shapes the way that the outgoing day shift
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Cognitive Preparation for the Handoff

Figure 1: This study uses qualitative methods to explore the
cognitive challenges outgoing day shift residents must manage
in order to conduct an effective handoff for the incoming night
shift resident.

residents prepare for and conduct the patient handoff with
incoming night shift residents.
METHODS

We conducted a qualitative study using cognitive task analysis (CTA) to explore how residents managed cognitive
demands associated with anticipating and developing expectations as they prepared for handoffs.15
Setting and Participants

Data were collected at three geographically diverse US Department of Veterans Affairs (VA) Medical Centers (VAMCs).
We relied on a convenience sample, using an adaptation of
key informant snowball sampling to identify participants.16–18
Working with the three site principal investigators, we used
four strategies for identifying key informants from the departments of medicine and surgery: (1) chief residents were
asked to nominate “residents who you believe give outstanding end-of-shift handoffs of care/sign-outs”; (2) residents were
asked to nominate peers during staff meetings using the same
selection criteria; (3) residents were approached after handoffs
for opportunistic interviews; and (4) each resident, after an
initial set of participants was recruited, was asked to recommend other residents using the same criteria. We set
recruiting goals at each site based on the pool of residents
available and continued until recruitment goals were met.
The notion of interviewing key informants was derived
originally from anthropology and includes typically “local
experts” who are particularly knowledgeable or insightful
about a phenomenon of interest.19 Our intent was to obtain
a diversity of “insider” perspectives of the handoff process.
Resident participants received a $100 gift card. Ethics approval was obtained from the Indiana University Institutional
Review Board and VAMC R&D Human Subjects Board.
Data Collection

One-hour semistructured individual interviews were conducted with residents working on medicine wards and surgical

services, consisting of a tailored CTA Task Diagram and cognitive probes.15 CTA has been used to explore complex
decision making in family practice medicine,20 endoscopic
surgery,21 neonatal intensive care nursing,22 and sepsis recognition in emergency departments.23 The interviews were
conducted in a quiet location in the hospital. Participants
were asked to recall the last patient handoff they conducted and describe the four to five major steps in how they
prepared for and conducted the handoff. Probes were used
to explore cues, goals, strategies, and information needs during
each step of the transfer as well as to explore the use of handoff
tools and their training/experience. The interview methods
were designed to elicit difficult-to-articulate cognitive strategies that guide the decisions of experienced practitioners.
Note that our intent was not to quantify or assess the cognitive load, but to qualitatively characterize the cognitive
challenges that residents must manage.24,25
Data collection occurred over a 15-month period, from
April 2015 through June 2016. Study participants were contacted and consented prior to participating in an interview.
The interviews were audiotaped, professionally transcribed, and checked for accuracy.
Data Analysis

The interview data were analyzed using a thematic analysis—a
qualitative research approach.26 Three coders [N.A.R., M.E.F.,
L.G.M.] independently reviewed a sample of interview transcripts. Each coder highlighted meaningful portions of the
text that were relevant to the project goals and assigned them
provisional code names using open coding.26 In building the
inventory of codes, portions of the text and provisional codes
were compared and differences reconciled in a series of iterative consensus-building meetings until thematic saturation
was reached (that is, when no new codes emerged).27 We also
conducted a confirmability audit by matching code definitions with transcript case examples and discussing each to
ensure alignment.
The interviews were entered into NVivo 10 (QSR International [Americas] Inc., Burlington, Massachusetts). For
this analysis, three analysts independently reviewed the data
within the preparation and handoff tool use categories by grouping related data excerpts, identifying themes and insights,
and arriving at a consensus on the key themes and findings.
RESULTS

A total of 35 physician interviews were analyzed, representing three participating sites. See Table 1 for a breakdown
of participants by site.
Our analysis revealed six key cognitive tasks, or “themes,”
that residents engaged in while preparing for end-of-shift
handoffs, as well as a description of external resources
used to support end-of-shift handoffs. Each is described in
turn.
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Table 1. Study Participants by Site
PGY-1
Site 1
Site 2
Site 3
Total

PGY-2

PGY-3

Medical

Surgical

Medical

Surgical

Medical

Surgical

Total

0
12
8
20

0
2
0
2

7
1
0
8

1
2
0
3

1
0
0
1

0
1
0
1

9
18
8
35

PGY, postgraduate year.

Theme 1: Communicating Status and Care Plan for
Each Patient

Residents emphasized that there was a balance between providing all the information the night shift resident might need
while making a deliberate effort to not overwhelm him or
her with too much information. One resident explained the
dilemma as follows: “We don’t want there to be a lot of information that is not relevant to the current patient course
because it can be easy to get bogged down.” Others used
phrases such as “complete and concise” or “pertinent positives and negatives.” One resident described taking the
perspective of the incoming resident: “I like to think about,
you know, ‘If I got called on this patient in the middle of
the night, what would I want to know about them?’” Many
residents described the importance of including a one-totwo-line narrative summary about each patient. They also
described selectively including historical information, current
status, anticipated care needs and problems, plans and goals
for the patient, and logistics (for example, contact information for providers involved in a patient’s care), depending
on context. In some cases, nonmedical information becomes
an important part of the handoff; in other cases less so. One
resident offered an example of a patient with a history of
substance abuse: “Let’s say someone has particular substance abuse issues and you’re trying limit the number of
narcotics they get [if they request more], telling the on-call
person if there is a plan.” Other relevant information about
patients may include family consent, religious beliefs that
influence care decisions, or relevant personality characteristics.
Theme 2: Specifying Tasks for the Incoming
Night Shift

Day shift residents typically create a “to-do” list containing
items to be completed by the overnight shift resident. Day
shift residents reported differentiating between “urgent” and
“deferred” actions on the list. One resident highlighted the
need to exclude problems that have a low clinical urgency.
Some referred to taking care not to “dilute” the list with unnecessary tasks; one emphasized that it is “not a list of what
would be ‘nice’ but what must be done.” Key details to incorporate included such things as indicating specific timing
for tasks (for example, “Look at troponins every 6 hours.”),
expected test results, and specific instructions (for example,
“Check their magnesium level and replace it if it’s low.”).

One resident remarked on the importance of writing “NTD”
or “nothing to do” next to the patient’s name to explicitly
account for each patient and allay the incoming resident’s
anxiety.
Theme 3: Anticipating Questions and Problems
Likely to Arise During the Night Shift

Residents placed emphasis on anticipating key problems that
could arise during the night shift. One resident noted, “When
I’m thinking about the active medical issue, it’s what kind
of box do I want to frame for the night float so . . . when
they get called . . . they know immediately to start thinking . . . about certain issues that are most active.” Based on
these possibilities, residents defined “contingency plans.” Contingency plans tended to take the form “If patient A
experiences X, then do Y” and were based on patient care
trajectories, such as the following: “If the sodium hits 135,
then start this fluid. If the potassium reaches over 6, then
give them this.” One resident stressed the importance of
making the treatment rationale explicit: “It’s always a good
thing to let the night float know if things do change and
our current plan fails, what were the next steps we were thinking about . . . so he or she has some guidance about decision
making at night.”
One resident described the challenge of anticipating potential problems in the following way: “It’s hard to make a
perfect sign-out because it’s hard to predict exactly what could
potentially happen. . ..” Another said that trainees early in
their internship learning process might struggle and cautioned that they “. . . may not yet know what to anticipate
and, therefore, can’t offer that guidance yet.”
Theme 4: Streamlining Patient Care Task Load for
the Incoming Resident

Residents, in preparing for the handoff, described a goal of
reducing the number of decisions that the night resident
would “inherit.” Day residents narrowed the scope of work
by completing patient care tasks (for example, checking test
results, ordering tests, completing chart documentation), and
“tucking in” patients by adjusting orders to reduce the number
of nursing calls and managing active patient issues. Residents aimed to ensure that orders for medications or tests
were complete and entered prior to the handoff. One resident described adjusting medication orders to reduce questions
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from nursing for the night resident: “I also go ahead and
make sure I have a couple of the basic medications that we
call prn or as needed . . . some medication that the nurse can
give if for some reason the pressure is elevated.”
Theme 5: Prioritizing Problems by Acuity Across
the Patient Census

Residents described identifying which patients might require
the most vigilance and active interventions overnight, and
providing a more detailed presentation of those patients to
the incoming resident. Residents used the terms sick and not
sick to signal more emphatically the acuity of a patient’s condition. The term sick referred to patients who could
decompensate during the next shift. One resident described a typical sick patient: “Sick patients are the ones that
are going to require more care and that I’m a little more
nervous about that I think could decompensate fairly quickly.
They’re the ones that actually do have more acutely going
on, or even if nothing acute is going on, they just have so
many chronic things going on that it wouldn’t take much
to tip them [over].” The idea of prioritizing was described
as helping a night or cross-cover resident triage patients and
manage his or her attention and time more effectively.
Theme 6: Ensuring Accurate and Current
Documentation

Participants reported making updates to patient records
throughout the day, but more intensely prior to the handoff.
These updates were described as important in preparing for
the handoff and maintaining the salience of critical patient
issues. During handoff preparation, residents described reviewing different portions of the electronic health record
(EHR) and other sources of information to ensure that all
documentation was current and accurate and represented the
latest decisions on patient care. These sources included consultants’ notes, nursing notes, “notes to self ” written for the
patient, vitals, medications, orders, test results, and treatment plans. Some residents reported verbal communication
checks with other providers to ensure that the patient information was current and accurate. One resident emphasized
that rapid changes in vital signs needed to be communicated to the incoming residents: “If . . . the last vitals 4 hours
ago look okay, but then 2 hours ago they looked not so great,
and now they look pretty bad, there is an obvious change
there that may not be directly documented.”
Additional External Resources Mentioned by
Residents to Aid Handoffs

Residents described the EHR and the CAIRO handoff 28 tool
as valuable resources in preparing for and conducting endof-shift handoffs. Both provide cognitive support. The CAIRO
handoff tool contains four fields for each patient: Patient
Identifiers and Allergies, Active Medications, Active Problems, and To Do List (Figure 2). These fields are either

automatically populated or include free-text boxes for residents to complete. Residents type in patient information or
copy and paste information from the patient’s EHR. One
resident described these text fields as a memory cue for what
to say during the verbal handoff. Residents reported that they
found the VA’s electronic-based handoff tool easy and quick
to generate when preparing to give a handoff. One resident suggested that the VA handoff communication is less
“cumbersome” as compared to non-VA facilities due to the
CAIRO tool. At other hospitals, the residents perceived
spending much more time creating a printed handoff form
because they did not have a structured electronic-based
handoff tool.
DISCUSSION AND RECOMMENDATIONS

Our findings suggest that resident physicians’ cognitive preparation for the handoff plays a critical role in promoting
system resilience. Residents attempt to reduce coordination errors and safely transfer responsibility for patients to
their colleagues while anticipating the complex exchanges
between individuals and across teams of clinical providers.
We identified six important cognitive activities that occur
during preparation for a day-to-night end-of-shift patient
handoff. Although there have been calls for translating the
concept of resilience to patient handoffs,29 these six activities have largely been unexplored in the burgeoning literature
on improving the reliability and quality of patient handoffs.
The six activities—(1) communicating status and care plan
for each patient; (2) specifying tasks for the incoming night
shift; (3) anticipating questions and problems likely to arise
during the night shift; (4) streamlining patient care task load
for the incoming resident; (5) prioritizing problems by acuity
across the patient census; and (6) ensuring accurate and
current documentation—are critical components of the
complex cognitive landscape residents must navigate in order
to ensure that their actions result in effective handoffs. The
preparation strategies described are part of explicit contingency planning and resilience in the face of unexpected events.
A critical component of this preparation is anticipating potential patient trajectories into the future. Outgoing residents
must structure their thinking in such a way as to identify
tasks yet to be completed and documented, have available
key information about each eventuality logically organized, and be prepared to communicate these elements of
the handoff in a succinct, coherent written and spoken narrative. Importantly, much of what transpires in the
communication process is based on implicit assumptions
about the nature and methods by which the information is
shared. For example, although residents in this study talked
about the cognitive strategy of handing off by acuity, direct
observations of multiple handoffs revealed a range of approaches residents actually deploy but do not explicitly describe
to the incoming resident (such as from handing off by room
number, alphabetically, and by acuity).30
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Figure 2: The CAIRO tool provides a structured template for residents in preparing for handoffs, and a clinical artifact to aid the incoming resident. The cognitive requirements identified in this study suggest strategies for improving cognitive support features of the CAIRO Handoff Form. VA, US Department of Veterans Affairs.
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Table 2. Examples of Strategies for Improving Information Technology to Support Cognitive Preparation for Handoffs
Cognitive Activities

Cognitive Requirements

1. Complete open tasks

1.1. Review status and plan for each patient
1.2. Note incomplete tasks (for example, labs and
tests not returned)
2. Ensure that documentation 2.1. Review note and update in EHR
is up to date
2.2. Remember things not yet documented
3. Organize information

4. Specify tasks

5. Anticipate questions and
problems

6. Prioritize across patient
census

IT Support
Provide visual cues for incomplete tasks in EHR

Improve auto-populate from EHR feature (for
example, include IV antibiotics, populate new
patients)
Improve formatting on handoff form (for example,
include meaningful column headers, provide
formatting tools)

3.1. Determine what to include on handoff form,
what to leave off—for each patient
3.2. Communicate status and plan succinctly and
clearly
4.1. Determine what must be done overnight; what Allow formatting of “To Do List” on handoff form
can wait
4.2. Create succinct and clear list
5.1. Assess current status and project into future
Provide field for contingency plans
for each patient
5.2. Articulate likely problems/events and
preferred actions
6.1. Identify patients that are at risk of
Provide standard notation for prioritizing patients
decompensating
6.2. Determine which patients warrant focused
attention during night shift
6.3. Communicate priorities

IT, information technology; EHR, electronic health record; IV, intravenous.

Our findings complement other research based on resilience engineering31–33 highlighting underlying tensions that
shape handoffs (for example, document everything vs. provide
timely care),29 invisible work required to maintain continuity across shifts,34 and requirements for effective collaborative
cross-checking during handoffs.35 The cognitive activities identified here may represent strategies that can aid residents in
making dynamic trade-offs as they flexibly adapt each handoff
based on the number and acuity of their patients, time available, the setting in which the handoff occurs, and the
recipient’s perceived competencies. In addition, the findings point to residents’ reliance on one another’s tacit
knowledge and on the communication tasks required to enact
effective handoffs.
One strategy to support adaptive solutions by residents
is the CAIRO handoff tool28 used by participants in this study
(Figure 2). The handoff form automatically populates key
fields based on the most recent EHR–based information to
ensure that relevant clinical information is accurate and current
(Theme 6). This reduces the likelihood of data entry errors
while simultaneously providing a list for both the outgoing
and the incoming residents to share and review. The open
text fields in the EHR form aid in organizing information
such as clinical status and the care plan for each patient
(Theme 1) and tasks and instructions for the night shift team
(Theme 2).
The handoff tool can provide improved cognitive support
by explicitly considering the cognitive requirements associated

with these activities (Table 2). Specific recommendations for
improving cognitive support using these technologies include
providing visual cues in the EHR for labs and tests that
have not been returned to reduce the memory load and
anxiety on the resident as he or she completes open tasks
and “tucks in” patients prior to handoff. Similarly, increasing the completeness of the data that are automatically
populated would likely reduce cognitive load. Although the
current system of auto-populated data is a step in the right
direction, gaps such as missing medications and newly admitted patients create unnecessary cognitive load, and residents
must notice which information is missing. Improving the
format of the handoff tool by making it easier to spot missing
information, to scan and locate key information, and to emphasize, de-emphasize, or group particular items could guide
the work efforts of the outgoing resident in clearly communicating key information during the handoff. Providing a
field for contingency plans would encourage both the outgoing and incoming residents to consider and discuss
contingencies during the handoff. Introducing conventions for highlighting priority information would relieve each
resident of having to improvise a strategy for communicating priorities about patients. These strategies focus on
improving cognitive support for the outgoing resident as he
or she prepares for the handoff.
Technology can support the cognitive requirements related
to handoff preparation but may not be sufficient. For example,
succinctly communicating the status and care plan for each
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patient, specifying tasks for the incoming night shift, and
anticipating questions and problems likely to arise during
the night shift, all require focused thought. Some participants reported that 15 minutes (or even less) is often enough
time to focus one’s thoughts and complete the handoff preparation. However, interruptions during this period of time
are routine, jeopardizing the quality of the enacted handoff.
One study of high-acuity settings found that physicians failed
to return to 18.5% of interrupted tasks.36 Our data during
this study (not reported) suggest that residents often do
not have the uninterrupted time needed to adequately prepare
for the handoff, resulting in poorly organized handoff communications. Strategies to increase resilience might include
creating a dedicated preparation time free from interruptions prior to the scheduled handoff time and encouraging
the incoming resident to begin each handoff with a scripted
text (“Are you ready for today’s handoff, or do you need a
little more time?”) thereby encouraging the outgoing resident to take a few more minutes to mentally prepare for
the handoff. Another possibility is to encourage the incoming resident to review patient records prior to the handoff
and to alert the outgoing resident that he or she has done
so.
Training represents another important intervention to
support handoff preparation. Training that explicitly addresses the cognitive load of handoff preparation may aid
new interns and residents in developing the skills they need
to become competent in both the outgoing and incoming
resident roles. Scenario-based simulation training that presents important challenges (for example, complex patients,
rapid changes in patient status, nonmedical issues that influence patient care) can help residents experience these
cognitive challenges in a safe environment where they can
practice the necessary cognitive and communication skills.37,38
Interruptions during handoff preparation are essentially unavoidable, and there may be value in developing practice
scenarios in which the time to prepare for a handoff is abbreviated or interrupted so that residents learn to master
adaptation techniques to minimize the impact of distractions/
disruptions during handoffs. Cognitive skills training may
help residents establish common ground about differing responsibilities for day vs. night shift as well as how to effectively
create the distributed cognition required for effective continuity of care.39,40
Our study has several limitations. It was conducted exclusively in medical and surgical units in the VA health care
system, which has its own distinct health care delivery system
and unique organizational characteristics, and thus the study
may have limited external generalizability. It is important to
note however that, because participants in this study were
residents who rotated through a series of hospital systems,
it is likely that our findings have relevance beyond the VA
health system. It is also worth noting that themes identified were consistent in all three sites despite the convenience
sample; however, it is possible that additional themes would
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emerge with a larger sample across a broader range of clinical contexts. A second limitation is that we did not observe
preparation activities and were not able to ask questions in
the moment. Although the majority of the interviews were
conducted within 24 hours after the previous shift, some residents interviewed had not completed handoffs in more than
a week. Future studies that incorporate observations with
opportunistic interviews would likely provide additional insights to our findings. A third limitation is that we focused
on handoffs from day shift to night shift, limiting
generalizability to other types of handoffs. In fact, we anticipate that preparation for handoffs from night shift to day
shift is less complex and qualitatively different, given the different roles and responsibilities associated with each shift.
A fourth limitation is that our convenience sample did not
provide an adequate distribution of experience levels to permit
analysis of differences between postgraduate year (PGY)-1,
PGY-2, and PGY-3 residents, or between medical and surgical specialties. A fifth limitation is that our focus was on
the perspective of the outgoing resident; additional insights might be revealed by exploring the perspective and
information needs of the incoming resident.
CONCLUSION

Our study advances the understanding of the influence of
the cognitive tasks residents engage in as they prepare to hand
off patients from day shift to night shift. Because handoffs
have been identified as a common point of failure in health
systems, they represent an important leverage point for improving patient safety and system resilience. In fact, care
coordination has been identified as an important juncture
for improving resilience in complex sociotechnical systems
in general, and in health care specifically.41–45 Our research
focuses on cognitive preparation for the handoff—activities
critical to effective coordination yet easily overlooked because
they are not readily observable. The cognitive activities identified point to strategies for cognitive support via improved
technology, organizational interventions, and enhanced training. Supporting underlying cognitive tasks will increase the
ability of residents to conduct effective handoffs under a wide
variety of conditions and clinical contexts, a key tenant of
resilience engineering.31 Our focus on system resilience provides a broader view on strategies to standardize handoff
content and provides a more realistic (naturalistic) approach to supporting residents in coping with the complexities
of day-to-night end-of-shift handoffs.
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