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BACKGROUND: Failures in communication at the time of
patient handoff have been implicated as contributing fac-
tors to preventable adverse events.

OBJECTIVE: Examine the relationship between face-to-
face handoffs and the rate of patient outcomes, including
adverse events.

DESIGN: Retrospective cohort.

SETTING: A 1157-bed academic tertiary referral hospital.

PATIENTS: There were 805 adult patients admitted to gen-
eral internal medicine services.

INTERVENTION: Retrospective comparison of clinical out-
comes, including the rate of adverse events, of patients
whose care was transitioned with and without face-to-face
handoffs.

MEASUREMENTS: Rapid response team calls, code team
calls, transfers to a higher level of care, death in hospital,

30-day readmission rate, length of stay, and adverse events
(as identified using the Global Trigger Tool).

RESULTS: There was no significant difference with respect
to the frequency of rapid response team calls, code team
calls, transfers to a higher level of care, deaths in hospital,
length of stay, 30-day readmission rate, or adverse events
between patients whose care was transitioned with or with-
out a face-to-face handoff.

CONCLUSIONS: Face-to-face handoff of patients admitted
to general medical services at a large academic tertiary
referral hospital was not associated with a significant differ-
ence in measured patient outcomes, including the rate of
adverse events, compared to a non–face-to-face handoff.
Additional study is needed to determine the qualities of
patient handoff that optimize efficiency and safety. Journal
of Hospital Medicine 2015;10:137–141. VC 2015 Society of
Hospital Medicine

Handoffs are key events in the care of hospitalized
patients whereby vital information is relayed between
healthcare providers. Resident duty hour restrictions
and the popularity of shift-based work schedules have
increased the frequency of inpatient handoffs.1,2 Fail-
ures in communication at the time of patient handoff
have been implicated as contributing factors to prevent-
able adverse events.3–6 With patient safety in mind,
accreditation organizations and professional societies
have made the standardization of hospital handoff pro-
cedures a priority.7,8 A variety of strategies have been
utilized to standardize handoffs. Examples include the
use of mnemonics,9 electronic resources,10–12 prefor-
matted handoff sheets,13–16 and optimization of the
handoff environment.17 The primary outcomes for
many of these studies center on the provider by meas-
uring their retention of patient facts18,19 and comple-
tion of tasks14,16 after handoff, for example. Few
studies examined patient-centered outcomes such as

transfer to a higher level of care,20 length of stay,11

mortality,21 or readmission rate.22 A study in the pedi-
atric population found that implementation of a hand-
off bundle was associated with a decrease in medical
errors and preventable adverse events.23

The Society of Hospital Medicine recommends that
patient handoffs consist of both a written and verbal
component.8 Providers in our division work on 3
shifts: day, evening, and night. In 2009, we developed
a face-to-face morning handoff, during which night-
shift providers hand off patient care to day-shift pro-
viders incorporating an electronically generated serv-
ice information list.17 Given that the evening shift
ends well before the day shift begins, the evening-shift
providers do not participate in this face-to-face hand-
off of care for patients they admit to day providers.

We wished to compare the clinical outcomes and
adverse events of patients admitted by the night-shift
providers to those admitted by the evening-shift pro-
viders. We hypothesized that transfer of care using a
face-to-face handoff would be associated with fewer
adverse events and improved clinical outcomes.

METHODS
The study was deemed exempt by the Mayo Clinic
Institutional Review Board.

Study Population

Hospitalists at the study institution, a 1157-bed aca-
demic tertiary referral hospital, admit general medical
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patients from the emergency department, as transfers
from other institutions, and as direct admissions from
outpatient offices. Patients included in the study were
all adults admitted by evening- and night-shift hospi-
talists from August 1, 2011 through August 1, 2012
between 6:45 PM and midnight. Our institution pri-
marily uses 2 levels of care for adult inpatients on
internal medicine services, including a general care
floor for low-acuity patients and an intensive care unit
for high-acuity patients. All of the patients in this
study were triaged as low acuity at the time of admis-
sion and were initially admitted to general care units.

Setting

The division’s shift schedule during the study period is
depicted in Figure 1. Day-shift providers included a
physician and nurse practitioner (NP) or physician
assistant (PA) on each of 7 teams. Each service had an
average daily patient census between 10 and 15
patients with 3 to 4 new admissions every 24 hours,
with 1 to 2 of these admissions occurring during the
evening and night shifts, on average. The day shift
started at 7:45 AM and ended at 7:45 PM, at which
time the day teams transitioned care of their patients
to 1 of 2 overnight NP/PAs who provided cross-cover
for all teams through the night. The overnight NP/PAs
then transitioned care back to the day teams at 7:45
AM the following morning.

Two evening-shift providers, both physicians,
including a staff hospitalist and a hospital medicine
fellowship trainee, admitted patients without any
cross-cover responsibility. Their shifts had the same
start time, but staggered end times (2 PM210 PM and
2 PM–midnight). At the end of their shifts, the
evening-shift providers relayed concerns or items for
follow-up to the night cross-cover NP/PAs; however,

this handoff was nonstandardized and provider
dependent. The cross-cover providers could also
choose to pass on any relevant information to day-
shift providers if thought to be necessary, but this,
again, was not required or standardized. A printed
electronic handoff tool (including the patient’s prob-
lem list, medications, vital signs, laboratory results,
and “to do” list as determined by the admitting pro-
vider) as well as all clinical notes generated since
admission were made available to day-shift providers
who assumed care at 7:45 AM; however, there was no
face-to-face handoff between the evening- and day-
shift providers.

Two night-shift physicians, including a moonlighting
board-eligible internal medicine physician and staff
hospitalist, also started at staggered times, 6:45 PM and
10 PM, but their shifts both ended at 7:45 AM. These
physicians also admitted patients without cross-cover
responsibilities. At 7:45 AM, in a face-to-face meeting,
they transitioned care of patients admitted overnight to
day-shift providers. This handoff occurred at a predes-
ignated place with assigned start times for each team.
During the meeting, printed electronic documents,
including the aforementioned electronic handoff tool as
well as all clinical notes generated since admission,
were made available to the oncoming day-shift pro-
viders. The face-to-face interaction between night- and
day-shift providers lasted approximately 5 minutes and
allowed for a brief presentation of the patient, review
of the diagnostic testing and treatments performed so
far, as well as anticipatory guidance regarding potential
issues throughout the remainder of the hospitalization.
Although inclusion of the above components was
encouraged during the face-to-face handoff, the interac-
tion was not scripted and topics discussed were at the
providers’ discretion.

FIG. 1. Provider schedules. Abbreviations: NP, nurse practitioner; PA, physician assistant.
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Patients admitted during the evening and night
shifts were assigned to day-shift services primarily
based on the current census of each team, so as to dis-
tribute the workload evenly.

Chart Review

Patients included in the study were admitted by eve-
ning- or night-shift providers between 6:45 PM and
midnight. This time period accounts for when the eve-
ning shift and night shift overlap, allowing for direct
comparison of patients admitted during the same time
of day, so as to avoid confounding factors. Patients
were grouped by whether they were admitted by an
evening-shift provider or a night-shift provider. Each
study patient’s chart was retrospectively reviewed and
relevant demographic and clinical data were collected.
Demographic information included age, gender, and
race. Clinical information included medical comorbid-
ities, Charlson Comorbidity Index score, rapid
response team calls, code team calls, transfers to a
higher level of care, death in hospital, 30-day readmis-
sion rate, length of stay (LOS), and adverse events.
The Charlson Comorbidity Index score24 was deter-
mined from diagnoses in the institution’s medical
index database. The 30-day readmission rate included
observation stays and full hospital admissions that
occurred at our institution in the 30 days following
the patient’s hospital discharge from the index admis-
sion. LOS was determined based on the time of
admission and discharge, as reported in the hospital
billing system, and is reported as the median and
mean LOS in hours for all patients in each group.

The Global Trigger Tool (GTT) was used to iden-
tify adverse events, as defined within the GTT white-
paper to be “unintended physical injury resulting
from or contributed to by medical care that requires
additional monitoring, treatment or hospitalization, or
that results in death.”25 Developed by the Institute for
Healthcare Improvement, the GTT uses “triggers,”
clues in the medical record that suggest an adverse
event may have occurred, to cue a more detailed chart
review. Registered nurses trained in use of the GTT
reviewed all of the included patients’ electronic medi-
cal records. If a trigger was identified (such as a
patient fall suffered in the hospital), further chart
review was prompted to determine if patient harm
occurred. If there was evidence of harm, an adverse
event was determined to have occurred and was then
categorized using the National Coordinating Council
for Medication Error Reporting and Prevention Index
for Categorizing Errors.26 For example, in the case of
a patient fall whereby the patient was determined to
have fallen in the hospital and suffered a laceration
requiring wound care, but the hospital stay was not
prolonged, this adverse event was categorized as cate-
gory E (an adverse event that caused the patient tem-
porary harm necessitating intervention, without
prolongation of the hospital stay).

Outcomes including rapid response team calls, code
team calls, transfers to a higher level of care, death in
the hospital, and adverse events, as identified using
the GTT, were counted if they occurred between 7:45
AM on the first morning of admission until 12 hours
later at 7:45 PM, at the time of the first evening hand-
off of the admitted patients’ care.

Statistical Methods

Study data were collected and managed using RED-
Cap (Research Electronic Data Capture) electronic
data capture tools hosted at Mayo Clinic.27 When
comparing outcomes between the 2 groups, Fisher
exact test was used for categorical variables and Stu-
dent t test was used for continuous variables. Global
Trigger Tool data were analyzed using the SAS GEN-
MOD procedure, assuming a negative binomial distri-
bution. All the above analyses were performed using
SAS version 9.3 software (SAS Institute Inc., Cary,
NC). Rates of adverse events were compared using
MedCalc version 13 software (MedCalc Software,
Ostend, Belgium).28 A P value <0.05 was considered
significant.

RESULTS
Of 805 patients admitted between 6:45 PM and mid-
night during the study period, 305 (37.9%) patients
were handed off to day-shift providers without face-
to-face handoff, and 500 (62.1%) patients were trans-
ferred to the care of day-shift providers with the use
of a face-to-face handoff.

Baseline characteristics of both groups are depicted
in Table 1. Demographic characteristics, including age,
gender, and race, were not significantly different
between groups. The mean Charlson Comorbidity
Index score was not significantly different between the
groups without and with a face-to-face handoff. In
addition, the presence of medical comorbidities includ-
ing type 2 diabetes mellitus, hypertension, coronary
artery disease, hyperlipidemia, heart failure, body mass
index (BMI) <18, active cancer, and current cigarette
smoking were not significantly different between the 2
groups. There was a trend to a significantly increased
proportion of patients with a BMI >30 in the group
without face-to-face handoff (P 5 0.05).

Results for the outcomes of this study are depicted
in Table 2. The frequency of rapid response team
calls, code team calls, transfers to a higher level of
care, and death in the hospital in the 12 hours follow-
ing the first morning handoff of the admission were
not significantly different between the 2 groups. Both
30-day readmission rate and LOS (median and mean)
were not significantly different between groups.

There was no significant difference between the 2
groups in the frequency of adverse events resulting in
harm for any of the categories (categories E–I). Total
adverse events between groups were also compared.
Adverse events per 100 admissions were not
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significantly different between the group without face-
to-face handoff compared to the group with face-to-
face handoff. The percentage of admissions with an
adverse event was also similar between groups.

DISCUSSION
We found no significant difference in the rate of rapid
response team calls, code team calls, transfers to a
higher level of care, death in hospital, or adverse
events when comparing patients transitioned to the
care of day-shift providers with or without a face-to-
face handoff. We hypothesize that a reason adverse
events were no different between the 2 groups may be
that providers were more vigilant when they did not
receive a face-to-face handoff from the previous pro-
vider. As a result, providers may have dedicated addi-
tional time reviewing the medical record, speaking
with the patients, and communicating with other
healthcare providers to ensure a safe care transition.
Similarly, other studies found no significant reduction
in adverse events when using a standardized hand-
off.10,13,29 This may be because patient handoff is 1
of a multitude of factors that impact the rate of
adverse events, and a handoff may play a less vital
role in a system where documentation of care for a
given patient is readily accessible, uniform, and
detailed. A face-to-face interaction itself in a patient
handoff may be less pertinent if key information can
be communicated through other channels, such as an
electronic handoff tool, email, or phone.

Another potential explanation for the lack of a signif-
icant difference in patient outcomes with and without a
face-to-face handoff is related to the study design and
inherent rate of the events measured. With the excep-
tion of 30-day readmission rate and LOS, the outcomes
of the study were recorded only if they occurred in the
12 hours following the first morning handoff of the
admission. This was done in an attempt to isolate the
effect of the non–face-to-face versus face-to-face hand-
off on the first morning of the admission, and to avoid
confounding effects by subsequent transitions of care
later in the hospitalization. The frequency of hospital
admissions in which an adverse event occurred during
this relatively short 12-hour window was approxi-
mately 3% for all patients in the study. With 805 total
patients in the study, there may have been insufficient
statistical power to detect a difference in the rate of out-
comes, if a difference did exist, considering the event
rate for both groups and the sample size.

There are several additional limitations to our
study. First, the GTT was designed to be applied
across the entirety of a hospitalization. By screening
for adverse events over the span of only 12 hours for
each hospitalization, the sensitivity of the tool may
have been diminished, with a proportion of adverse
events not captured, even when the sequence of events
leading to patient harm began during the 12 hours in

TABLE 2. Patient Outcomes

Without

Face-to-Face

Handoff, N 5 305

With

Face-to-Face

Handoff, N 5 500 P Value

Rapid response team call, n (%) 4 (1%) 5 (1%) 0.68
Code team call, n (%) 0 (0%) 1 (0%) 0.43
Transfer to higher level

of care, n (%)
7 (2%) 11 (2%) 0.93

Patient death, n (%) 0 (0%) 0 (0%) 1.00
30-day readmission, n (%) 50 (16%) 67 (13%) 0.23
Hospital length of stay
Median, h (IQR) 66.5 (41.3–115.6) 70.3 (41.9–131.2) 0.30
Mean, h (6 SD) 102.0 (6 110.0) 102.9 (6 94.0) 0.90
Adverse events

(Global Trigger Tool)
Temporary harm and

required intervention (E)
4 7 0.92

Temporary harm and
required initial or
prolonged
hospitalization (F)

7 8 0.53

Permanent harm (G) 0 1 0.44
Intervention required

to sustain life (H)
0 6 0.14

Death (I) 0 0 1.00
Total adverse events

per 100 admissions
3.61 4.40 0.59

% of admissions with an
adverse event

2.6% 3.2% 0.64

NOTE: Abbreviations: IQR, interquartile range; SD, standard deviation.

Global Trigger Tool adverse events were categorized by the National Coordinating Council for Medication
Error Reporting and Prevention Index for Categorizing Medication Errors, using categories E through I.

TABLE 1. Baseline Patient Characteristics

Without Face-to-Face

Handoff, N 5 305

With Face-to-Face

Handoff, N 5 500 P Value

Age, y, mean (6SD) 65.8 (619.0) 64.2 (620.0) 0.25
Sex, n (%) 0.69
Female 166 (54%) 265 (53%)
Male 139 (46%) 235 (47%)
Race, n (%) 0.94
White 287 (95%) 466 (93%)
African American 5 (2%) 9 (2%)
Arab/Middle Eastern 3 (1%) 8 (2%)
Asian 1 (0%) 3 (1%)
Indian subcontinental 1 (0%) 1 (0%)
American Indian/Alaskan 1 (0%) 1 (0%)
Other 3 (1%) 8 (2%)
Unknown 1 (0%) 4 (1%)
Charlson Comorbidity Index,

mean (6 SD)
2.98 (6 3.73) 2.93 (6 3.72) 0.85

Comorbidities, n (%)
Type 2 diabetes 82 (27%) 143 (29%) 0.60
Hypertension 195 (64%) 303 (61%) 0.34
Coronary artery disease 76 (25%) 137 (27%) 0.44
Hyperlipidemia 122 (40%) 206 (41%) 0.74
Heart failure 30 (10%) 66 (13%) 0.15
BMI >30 109 (36%) 146 (29%) 0.05
BMI <18 7 (2%) 12 (2%) 0.92
Active cancer 29 (10%) 46 (9%) 0.88
Current smoker 49 (16%) 90 (18%) 0.48

NOTE: Abbreviations: BMI, body mass index; SD, standard deviation.
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question. Second, this is a retrospective study, and all
adverse events may not be documented in the medical
record. Third, although not formally structured and
infrequent, some evening-shift providers did send an
email or call the oncoming day-shift provider to dis-
cuss patients admitted. This process, however, was
provider dependent, unstructured, uncommon, and
erratic, and thus we were not able to capture it from
medical record review. Finally, the patients in this
study were deemed low acuity upon triage prior to
admission. A face-to-face handoff may be less impor-
tant in ensuring patient safety when caring for low-
acuity compared to high-acuity patients, considering
the rapidity at which the critically ill can deteriorate.

Handoffs of patient care in the hospital have cer-
tainly increased in recent years. Consequently, com-
munication among providers is undoubtedly
important, with patient safety being the primary goal.
Our work suggests that a face-to-face component of a
handoff is not vital to ensure a safe care transition.
Because of the increasing frequency of handoffs, pro-
viders’ ability to do so face-to-face will likely be chal-
lenged by time and logistical constraints. Future work
is needed to delineate the most effective components
of the handoff so that we can design information
transfer that promotes safe and efficient care, even
without a face-to-face interaction.
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