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ABSTRACT
Background: The patient handoff process can be a highly
variable and unstructured period at risk for communication
errors. The morning sign-in process used by resident
physicians at teaching hospitals typically involves less rigorous
handoff protocols than the resident evening sign-out process.
Little research has been conducted on best practices for
handoffs during morning sign-in exchanges between resident
physicians. Research must evaluate optimal protocols for the
resident morning sign-in process.

Methods: Three morning handoff protocols consisting of
written, electronic, and face-to-face methods were implement-
ed over 3 study phases during an academic year. Study
participants included all interns covering the internal medicine
inpatient teaching service at a tertiary hospital. Study measures
entailed intern survey-based interviews analyzed for failures in
handoff protocols with or without missed pertinent information.
Descriptive and comparative analyses examined study phase
differences.

Results: A scheduled face-to-face handoff process had the
fewest protocol deviations and demonstrated best communi-
cation of essential patient care information between cross-

covering teams compared to written and electronic sign-in
protocols.
Conclusion: Intern patient handoffs were more reliable when
the sign-in protocol included scheduled face-to-face meetings.
This method provided the best communication of patient care
information and allowed for open exchanges of information.

INTRODUCTION
The Accreditation Council for Graduate Medical

Education (ACGME) initiated resident duty-hour re-
strictions in 20031 and made them more stringent in
2011.2 Since the implementation of resident duty-hour
limits, many residency programs have struggled to
optimize coverage for inpatient teaching services and
have had to deal with an increased number of patient
handoffs. These additional exchanges of information
can increase the opportunities for breakdowns in the
communication of patient information.3 As many as 15
handoffs per patient may occur over a 5-day
hospitalization,4 and approximately 18 million patients
are discharged from teaching hospitals each year.5

Studies have confirmed that the patient handoff
process can be a highly variable and unstructured
period at high risk for communication errors6-10 that
result in documented adverse patient outcomes,
prolonged hospitalizations, and increased medical
costs from unnecessary tests and procedures.7

Although some of the studies predate duty-hour
restrictions, others were conducted after the change,
providing a source of continued concern regarding
errors in teaching hospitals.

The risk of inadequate exchange of patient
information during resident coverage requires an
examination of patient handoff methods. In particular,
the morning sign-in process has historically been a
period of less rigorous protocols. Little research has
been conducted on best handoff methods during this
time period.11-13 Poor patient exchanges in the
morning may leave resident physicians ill informed
and unprepared, thus potentially affecting patient care
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and outcomes. Our study evaluated morning handoff
methods to determine which resulted in the most
consistent and effective exchange of patient informa-
tion between on-call and primary team interns.

METHODS
Study Design

We conducted a longitudinal study at a medium-
sized tertiary hospital. This university-affiliated hospi-
tal has a teaching service that employs a primary
team of interns who provide patient care during the
day and a single on-call intern who covers all teaching
service patients overnight. These interns are appro-
priately supervised by senior residents and staff
physicians. The hospital had developed a standard-
ized patient handoff form to be used by all primary
interns during evening patient handoffs. In response
to the lack of a formal morning sign-in protocol at the
institution, we designed, implemented, and examined
study interventions to determine the best method of
information exchange from the on-call intern to the
primary team interns in the morning.

We implemented 3 morning handoff methods and
individually evaluated them during 3 respective
phases of gradually increasing duration (Figure). We
hypothesized that fewer protocol deviations for
morning sign-ins would occur during the adoption of
the more rigorous patient handoff methods. We
conducted the study during the academic year
starting July 1, 2010, and ending June 30, 2011.
The hospital’s institutional review board granted the
study exempt status.

Study Participants
We invited all interns working on the inpatient

internal medicine teaching service during the 12-
month period to participate in the study. Eligible
interns included all first-year residents from the
internal medicine, family medicine, and transitional-
year residency programs.

Study Intervention
During Phase I (months 1-3), the on-call intern

recorded handwritten notes summarizing any over-
night patient concerns or changes on a printed

patient handoff form. The on-call intern was instructed
to return the handoff form to a designated area so the
primary interns could access the completed form
when they returned to the hospital in the morning. The
on-call intern was not required to provide face-to-face
exchange of information.

In Phase II (months 4-7), the on-call intern used an
electronic version of the standardized handoff form
located on a secure intranet site. The on-call intern
was required to type notes about overnight patient
concerns or changes into the electronic patient
handoff form instead of hand writing notes. The
primary interns could then access this information
electronically from the intranet site when they re-
turned to the hospital in the morning. The on-call
intern was not required to provide face-to-face
exchange of information.

For phase III (months 8-12), formal sign-in rounds
were scheduled each morning for a face-to-face
handoff of information about overnight patient con-
cerns or changes given by the on-call intern to the
primary interns. The on-call intern was no longer
required to complete handwritten or electronic ver-
sions of the patient handoff form.

During these 3 phases, interns did not change the
standard protocol during evening sign-out rounds.
Required sign-out information included patient demo-
graphics, room location, code status, principal diag-
noses, key medications/active treatment inter-
ventions, follow-up to-do items for the on-call intern
to complete, and potential issues the on-call intern
might encounter. Subsequent morning sign-in
processes during the study period had interns
report information on any changes in the items
reported during the prior evening sign-out rounds
plus any overnight patient concerns or changes
addressed by the on-call intern.

Standardized Questionnaire and Study Data
At the end of each month, the principal investiga-

tor (SRC) conducted structured interviews using a
standardized questionnaire with each of the on-call
interns and primary interns working on the inpatient
internal medicine teaching service that month. Partic-
ipation in monthly interviews was voluntary, with
implied consent acquired at the time of interview.

Figure. Illustration of morning handoff processes per study phase.
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The principal investigator used the standardized
questionnaire to guide the interviews, individually and
confidentially asking participants to recall patient
handoffs during the prior month. The interviewer
asked interns if any protocol failures by the on-call
intern during morning handoffs occurred over the
prior month. If the intern answered yes to the
question, we asked the intern to elaborate on the
communication issues involved and then recorded
this information on the questionnaire in free-text
format. The interviewer then asked interns if the on-
call intern had not shared any patient changes or
concerns. Again, if the intern answered yes, he or she
was asked to elaborate on the concerns. This
information was also recorded on the questionnaire
in free-text format.

Two independent study team members (SRC,
AMD) dually entered the deidentified standardized
questionnaire data into a study database, converting
free-text responses into categorical data based on
key themes and study team consensus. Breakdowns
in communication and/or deviations in handoffs
reported in the free text were identified as protocol
failures. These failures were further classified as either
a deviation from protocol without an event or a
deviation from protocol with an event. An intern could
have responded yes for the presence of both types of
protocol failures during the prior month.

Deviation from protocol included any recalled
incident where sign-in did not occur in a manner
consistent with the study phase. In Phase I, any
occurrence where sign-in information was not made
available (ie, handwritten notes were not on the
printed patient handoff form) or was provided verbally
was considered a deviation in protocol. Phase II
deviations included any occurrences where sign-in
information was not made available (ie, notes were
not recorded in the electronic patient handoff form on
the secure intranet site) or was provided verbally. In
Phase III, any failure to provide information at formal
face-to-face morning sign-in rounds or a sign-in that
occurred outside of the scheduled sign-in rounds was
considered a deviation in protocol.

Events were defined as any changes in patient
status or treatment not properly reported to the
primary interns by the on-call intern per the study
protocol for the phase. Examples of events were
problems with current treatment or the initiation of
new medications, as well as admissions, discharges,
or transfers of patients.

Statistical Analysis
We conducted descriptive statistical analyses for

facility- and resident-level characteristics and survey-
based interview data. Data were reported in counts

and means. Interrater agreements for dually entered
and categorized survey data were examined using
kappa coefficients, with discrepancies remediated by
consensus of study team members during a final data
review session. Categorical interview data were
examined using a one-sided Cochran-Armitage trend
test for negative trends in the number of deviations
with or without an event over the 3 study phases. A 1-
sided Fisher exact test and relative risks with 95%
confidence intervals (CIs) were also calculated for
these data. Based on the study design, there was a
possibility that interns could have been interviewed in
multiple months during a study phase or during
multiple study phases. Because interns were strictly
asked to recall the past study month, each intern
interview was treated as an independent observation.
Study tests were based on a 0.05 significance level,
and study analyses were conducted with SAS,
version 9.2 (SAS Institute, Cary, NC).

RESULTS
Hospital and Intern Characteristics

The study was conducted at a 370-bed hospital
serving the central third of Iowa. Two handoffs per
patient occurred in every 24-hour period. The 26
participants in the study included internal medicine,
family medicine, and transitional-year interns who
rotated through the inpatient internal medicine teach-
ing service during the study period. Additional
hospital and participating intern characteristics are
presented in Table 1.

Study Data
We conducted a total of 47 structured intern

interviews: Phase I, 12 interns (3 on-call and 9 primary
team interns); Phase II, 17 interns (4 on-call and 13
primary team interns); Phase III, 18 interns (5 on-call
and 13 primary team interns). All eligible interns
participated in the study, and differences in the
numbers of interns interviewed per study phase
resulted from normal variations in the number of
patients on the teaching service and the increasing
lengths of the 3 study phases.

Table 1. Hospital and Intern Program Characteristicsa

Population catchment for study hospital 550,000
Beds in hospital 370
Mean daily census, teaching serviceb 38
Interns participating in study n¼26

Internal medicine interns 10
Family medicine interns 8
Transitional-year interns 8

aData from the 12-month study period.
bInternal medicine inpatient teaching service.
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Protocol Failures
Primary and on-call intern responses during

interviews about the patient sign-in process for the
prior month revealed 43 failures out of a possible 94
opportunities for protocol failures with or without an
event (Table 2). Of these failures, 16 occurred in
Phase I, 17 in Phase II, and 10 in Phase III.

In Phase I, 10 out of 12 interns reported protocol
failures without events, in which the on-call intern did
not complete the handwritten patient handoff form
and/or had not placed it in its proper location by the
next morning. Six of these 12 interns also reported
protocol failures with events during Phase I. Table 3
summarizes communication failures with events for
each study phase.

In Phase II, 10 of the 17 interns reported protocol
failures without events, in which the on-call intern did
not complete the electronic patient handoff form for
the primary interns to access the next morning. Seven

of these 17 interns also reported protocol failures with
events during Phase II.

In Phase III, 9 of the 18 interns reported protocol
failures without events, in which the on-call intern did
not share patient handoff information during the
formal face-to-face meeting in the morning. One of
these 18 interns also reported a protocol failure with
an event.

Over the study phases, the proportion of interns
who reported protocol failures without an event had a
significant negative trend of�0.2562 (95% CI:�0.519,
0.007; P¼0.037, based on a 1-sided test). No
significant risks of protocol failure without an event
between phases were revealed. Meanwhile, the
proportion of interns who reported protocol failures
with an event over the study year had a significant
negative trend of �0.4076 (95% CI: �0.639, �0.177;
P¼0.003, based on a 1-sided test). Interns in Phase I
had a 9 (95% CI: 1.2, 65.6; P¼0.009) times greater risk
of reporting protocol failure with an event compared
to interns in Phase III. Interns in Phase II had a 7.4
(95% CI: 1.1-54.1; P¼0.016) times greater risk of
reporting protocol failure with an event compared to
Phase III. No significant risk of protocol failures
without events was revealed between Phases I and II.

DISCUSSION
Patient handoffs should entail clear and concise

exchanges of pertinent medical information between
team members, but problems can be encountered as
one team member assumes responsibility for the care
of a patient from another team member. This study is
one of the first published to focus on the morning sign-in
process that occurs daily in teaching hospitals across
the country. Multiple prior studies have evaluated the
evening sign-out process.4,13-21 These prior studies
confirmed the importance of using a standardized
handoff instrument and the need to include face-to-face
communication as a part of the sign-out process.4,13,16-

18,20-22 The present study examined 3 patient handoff
methods for the morning sign-in process to identify the
most effective method interns used. No known prior

Table 3. Protocol Deviation Events per Study Phase

Phase I: Months 1-3
Patient transferred to service from ICU not

communicated (1)
Patient admission to service not communicated (2)
Antibiotic started not communicated (1)
Abnormal reaction to blood transfusion not

communicated (1)
Minor patient concerns addressed not communicated (1)a

Phase II: Months 4-7
Death of patient not communicated (1)
Patient transferred to service from ICU not

communicated (1)
Minor patient concerns addressed not communicated (5)a

Phase III: Months 8-12
Minor patient concerns addressed not communicated (1)a

a Minor patient concerns included the addition of minor analgesics,
sleeping medication, and stool softeners/laxatives and changes in diet.
Parentheses represent the number of times an event occurred.
ICU, intensive care unit.

Table 2. Number of Interns Reporting Patient Handoff Protocol Deviations Without an Event and/or With an Event per Study
Phase

Protocol Failure Type
Phase I: Months 1-3

(n¼12)
Phase II: Months 4-7

(n¼17)
Phase III: Months 8-12

(n¼18)

Protocol deviation without event (yes/no)a 10 (83%) 10 (59%) 9 (50%)
Protocol deviation with event (yes/no)a 6 (50%) 7 (41%) 1 (6%)
Totalb 16 (67%) 17 (50%) 10 (28%)

aStatistically significant negative trends in the number of interns reporting a deviation from protocol without an event and with an event occurred over the 3
study phases (P¼0.037 and 0.003, respectively).
bThe total row percentages were calculated by summing column deviations and dividing by the number of interns per phase multiplied by 2, representing
the number of intern-reportable protocol deviations with or without an event.
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studies on resident sign-outs or sign-ins compared the
effectiveness of paper, electronic, and scheduled face-
to-face patient handoff methods.

During Phase I, on-call interns recorded handwrit-
ten notes on a printed patient handoff form summa-
rizing any overnight patient concerns or changes.
Results demonstrated that on-call interns did not
consistently complete the sign-in sheets or return
them to the designated area prior to the arrival of the
primary interns. This phase held the greatest risk for a
protocol failure with an event.

During Phase II, the on-call intern typed notes
about overnight patient concerns or changes into an
electronic handoff form located on a secure intranet
site. Intern interviews demonstrated that the overnight
notes were sometimes absent or missing important
information. In Phase II, a lower percentage of failures
in the handoff process occurred than in Phase I, with
reported events resulting from missing information.
This method appeared more efficient, but still pre-
sented a level of risk to patient care.

In Phase III, the primary team interns met face-to-
face with the on-call intern for rounds each morning.
Results from this phase demonstrated imperfect
intern attendance at morning sign-in rounds. Howev-
er, when data from this phase were compared to the
other 2 phases, Phase III had the fewest events from
unreported patient information. Improvements in the
sign-in process were significant when reviewing the
number of interns reporting events during face-to-face
sign-ins compared to the other phases.

Of the few published studies that have addressed
the morning sign-in process, data have shown sign-
ins to be less organized than sign-outs. Sign-in often
involves only exchanges of handoff forms or haphaz-
ard verbal exchanges of information.11,12,22 This study
demonstrated that the best method for ensuring that
the on-call intern adequately transfers patient infor-
mation to primary interns returning to the hospital in
the morning is a formal face-to-face meeting.

Medical errors are frequently caused by poor
communication between healthcare profession-
als.3,23 Content omissions in communicating infor-
mation can potentially impact patient care.7

Scheduled face-to-face sign-ins can add an extra
layer of security for preventing poor exchanges of
information that occur during the handoff process.
These face-to-face meetings also allow residents to
ask questions of the on-call intern to clarify any
events that may have occurred overnight. Emphasis
must be placed on 100% intern attendance at face-
to-face sign-in meetings to ensure that no commu-
nication failures occur.

Most published literature on patient handoffs at
teaching institutions confirms that the methods for

conducting face-to-face sign-in and sign-out rounds
require examination. Studies have shown the bene-
fits from active participation by senior residents13,14

and supervising faculty.17,22 However, a survey of
internal medicine residency programs confirmed that
attending physician involvement in the patient
handoff process may be minimal at best.24 Current
ACGME Common Program Requirements specify
‘‘(s)ponsoring institutions and programs must en-
sure and monitor effective, structured hand-over
processes to facilitate both continuity of care and
patient safety. Programs must ensure that residents
are competent in communicating with team mem-
bers in the hand-over process.’’2 Studies such as
ours provide additional support for institutions to
develop formal sign-out and sign-in processes for
residents. These processes should include active
participation of supervising faculty who can help
residents develop competence in the patient handoff
process. With changes in resident duty-hour limits,
the examination of patient handoffs remains a fertile
ground for educational research.

Limitations
The present study was conducted in an internal

medicine residency program at a single teaching
hospital. All interns on the internal medicine teaching
service participated in the study, providing a repre-
sentative sample. Data were taken from structured
interviews conducted at the end of each month. The
validity of intern-reported protocol failures and
events depended on the accuracy of recalled
information. The use of identical data collection
methods throughout the 3 study phases minimized
the risk of differentially missing information between
phases. No changes at the institution during the
study period that would have altered the patient
handoff process were known, but intern progression
through training may have affected the quality of
handoffs. However, during the study period, resi-
dency program leadership stressed to interns at
orientation and at the beginning of each rotation
block the importance of thorough exchanges of
patient information during evening sign-out and
morning sign-in processes. These actions provided
consistent and continual reinforcements to the
interns. Lastly, the present study solely focused on
the patient handoff process and did not evaluate
subsequent patient outcomes.

CONCLUSION
This study demonstrated that a scheduled face-to-

face handoff process improved the communication of
essential patient care information between cross-
covering teams of interns. This process is a low-cost
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method that residency programs can easily use to
promote effective patient handoffs. Other teaching
hospitals and different types of inpatient teaching
services should replicate and test the implementation
of this handoff method to examine its overall utility.
Future research may also examine the generalizability
of these results to the resident sign-out process. This
study is important because teaching hospitals must
ensure the best exchange of patient information while
adhering to work-hour restrictions and an increased
number of patient handoffs.
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Epitoma

With the advent of resident duty hours, transitions of care between physicians have become more frequent
and present potential risk for patient safety. The Accreditation Council for Graduate Medical Education has
recognized this risk and mandated that programs ensure and monitor effective structured hand-over
processes. This study from the University of Iowa–Des Moines is one of the first to demonstrate that face-to-
face transfer of care was more likely to ensure a consistent structured transfer of care compared to a paper
or electronic handoff in the morning. More of these types of studies are needed to ensure that we are using
and teaching the best practices for patient safety.

—Guest Editor Leonardo Seoane, MD

This article meets the Accreditation Council for Graduate Medical Education and the American Board of
Medical Specialties competencies for Patient Care, Medical Knowledge, Interpersonal and Communication
Skills, and Systems-Based Practice.
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