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ABSTRACT

The Accreditation Council for Graduate Medical Education requires that residency programs teach residents about handoffs
and ensure their competence in this communication skill. Development of hand-off curricula for anesthesia residency programs
is hindered by the paucity of evidence regarding how to conduct, teach, and evaluate handoffs in the various settings where
anesthesia practitioners work. This narrative review draws from literature in anesthesia and other disciplines to provide recom-
mendations for anesthesia resident hand-off curriculum development and evaluation. (AnesTHESIOLOGY 20145 120:218-29)

ANDOFFS’ contribution to healthcare quality is

being increasingly recognized as evidence grows link-
ing communication defects to patient safety lapses.' The
Joint Commission, the body that accredits hospitals and
other healthcare organizations in the United States, recog-
nized that hand-off standardization could improve commu-
nication quality; it designated hand-off standardization as
a national patient safety goal in 2006.* The Accreditation
Council for Graduate Medical Education (ACGME) also
recognizes the importance of handoffs and requires that all
ACGME-accredited programs ensure that their residents
are competent in hand-off communications.t The purpose
of this article is to review the literature about handoffs in
anesthesia and related fields to develop curriculum develop-
ment and evaluation recommendations for anesthesiology
resident education leadership. These recommendations were

developed to assist in compliance with current ACGME
requirements for residency programs, including those in
anesthesiology.$

Hand-off communication is a high priority for regula-
tory and educational purposes; however, best practices with
respect to anesthesia handoffs have not been established.
Research addressing intraoperative handoffs is scant, with
only five studies published in the past 40 yr specifically
addressing these handoffs.*® A somewhat larger number of

studies examine handoffs to the postanesthesia care unit'*~2?

and intensive care unit.!223-34

One retrospective analysis
of recovery room incidents suggested that communication
faults contributed to 14% of postoperative adverse events.?
Other studies have shown that information omissions,
errors, and distractions are common in postoperative anes-

thesia handoffs.”!3 Published reviews have synthesized the
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limited body of literature about perioperative handoffs, but
they do not offer guidance on hand-off curriculum develop-
ment and evaluation.?¢-4

It is in the context of scant evidence that program directors
and other educational leaders in anesthesia are tasked with
developing curricula to teach hand-off communications and
with evaluating residents’ ability to conduct handoffs well.
Fortunately, other specialties have considered the questions of
what to teach residents about handoffs and how to effectively
deliver hand-off curricular content.“! We set out to conduct
a systematic review of the literature on handoffs in anesthe-
sia, but a paucity of evidence about intraoperative handoffs**
precluded this approach. We therefore conducted a narrative
review?? of the literature including articles published before
July 2013. This review synthesizes studies about anesthesia
handoffs and hand-off curriculum design, offering recom-
mendations for curriculum development and evaluation that
account for the different types of handoffs in which anesthe-
sia providers participate during the course of their practice.

Definition of a Handoff

The terms hand-off, handover, sign out, and transfer of care
are often used interchangeably in medical literature.** Most
commonly used definitions of hand-off include the transfer
of information and responsibility of care for a patient from
one healthcare professional to another.“*% Handoffs may
also provide a positive form of stress relief and emotional
support® and promote team building or group cohesion.?”
Ideally, each hand-off is a conversation rather than a one-
way communication.*® Studies on information transfer fidel-
ity consistently show that verbally transmitted information
is subject to degradation and loss, " so active engagement
by the “recipient” is necessary to ensure adequate handoff.’!

Connection between Handoffs and Harm

Cooper et al* noted that handoffs can provide an impor-
tant safety check that enables relieving providers to review

Table 1. Types of Handoffs Conducted in Anesthesia Practice

care and potentially correct mistakes. There is, however, a
strong connection between inadequate communication,
information loss, and adverse patient outcomes.’>3:5%53
There may be multiple mechanisms through which handoffs
lead to harm. Arora et al.>* presented a theoretical frame-
work grounded in social sciences to explain how handoffs
may negatively affect patient care. They discuss the possible
erosion of professionalism that may occur in settings of dis-
continuity, also known as “shift work mentality.” This may
lead to healthcare providers not taking responsibility for the
care of their patients.

Handoffs in Anesthesiology and
Critical Care

There are numerous handoffs that occur routinely in aca-
demic anesthesia practice, and these hand-off types can be
conceptualized as shift-to-shift handoffs, duty relief (breaks),
or as transitions in care (table 1). Most original research and
review articles about anesthesia handoffs focus on transitions
in care, specifically operating room (OR) to postanesthesia
care unit'??2%4% and OR to intensive care unit '>2325
343940 handoffs. Research focused on perioperative transi-
tions has demonstrated repeated communication errors that
are ameliorated with the institution of standardized hand-off
processes, tools, or protocols.!*?5-27:2

Intraoperative handoffs, a type of shift-to-shift or duty
relief, merit special mention because they have important
features distinguishing them from transitions of care. First,
intraoperative handoffs involve several dimensions of trans-
fer (table 2). Care may be transferred between different per-
sonnel types, providers with varying levels of training, for
various periods of time, and, in the case of attending physi-
cians, handoffs may occur distant to the site of care. In cases
with both a supervising attending and a resident or nonphy-
sician anesthetist, two handoffs may occur simultaneously.
Second, handoffs in the OR may encounter barriers to effec-
tive communication (table 3),%>°¢ including poor lighting,

Hand-off Type

Shift-to-shift

Duty Relief (Breaks) Transition of Care

Duty Relief by Providers with
Similar Training and

Short-term Transfer of
Patient Care, with Planned
Transfer Back to Original Care

Transfer of Patient Care,
with Patient Movement between
Locations or Change in

Anesthesia Setting Responsibilities Provider Level of Care
ICU v v To/from OR

OB v v To OR

OR v v From ED, to/from PACU
PACU v v To/from OR, ward

Pain v X To/from primary provider
Regional/block v v To OR

v indicates that hand-off type occurs in a given setting; X indicates that hand-off type does not occur in a given setting.
ED = emergency department; ICU = intensive care unit; OB = obstetric anesthesia; OR = operating room; PACU = postanesthesia care unit.
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Table 2. Dimensions (Categories) of Intraoperative Handoffs

Dimension Example

Personnel Resident — resident

CRNA/AA — CRNA/AA

Resident «» CRNA/AA

Attending — attending

Junior resident « senior resident
Resident < CRNA/AA

Resident « attending provider

Generalist attending <> subspecialty
attending

Level of training

Duration Short-term duty relief (breaks)
Definitive transfer of care
Location In the operating room

Outside the operating room (e.g.,
attending — attending)

AA = anesthesiologist assistant; CRNA = certified registered nurse anes-
thetist.

chaotic environment, too much noise, and multitasking.
Third, intraoperative handoffs may be prompted to occur
at predetermined times of shift change unrelated to or in
conflict with procedural milestones (e.g., incision, closing),
leading to shorter, hurried handoffs that lack vital patient
information.

Despite the special concerns around OR handofs, our
review of the literature yielded only five studies specifi-
cally focused on handoffs between anesthesia providers in
the OR (see Supplemental Digital Content 1, http://links.
Iww.com/ALN/B8, which is a table describing five stud-

),“8 none of which were

ies of intraoperative handoffs
designed or powered to determine best practices. Two
of the five publications reported the results of anesthe-
siologists who were surveyed about their intraoperative
hand-off practices.”® Development and implementation
of a standardized intraoperative hand-off checklist were
described in two of the studies.”® Only Cooper et al*
attempted to examine the association between patient
outcomes and the intraoperative exchange of information
between anesthesia personnel. Cooper® also published a
protocol for intraoperative duty relief, but this was not
based on empirical data.

§ Whalen T, Wendel G. New Supervision Standards: Discussion and
Justification. In: Philibert I, Amis S, eds. The ACGME 2011 Duty
Hour Standards: Enhancing Quality of Care, Supervision, and Resi-
dent Professional Development. Chicago, IL, Accreditation Council
for Graduate Medical Education; 2011:39-46. Available at: http://
www.acgme.org/acgmeweb/Portals/0/PDFs/jgme-monographl[1].
pdf. Accessed October 3, 2013.

| Spector N, Starner A, Allen A, Bale J, Bismilla Z, Calaman S, Cof-
fey M, Cole F, Destino L, Everhart J, Hepps J, Kahana M, Lopreiato J,
McGregor R, O'Toole J, Patel S, Rosenbluth G, Srivastava R, Steven-
son A, Tse L, Yu C, West D, Sectish T, Landrigan C: I-PASS Handoff
Curriculum: Core Resident Workshop. MedEdPORTAL; 2013. Avail-
able at: http://www.mededportal.org/publication/9311. Accessed
October 3, 2013.
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Why Hand-off Curriculum Is Needed

In addition to complying with ACGME requirements, it is
imperative to engage residents in conducting handoffs that
promote safe care because they are frontline providers. Ade-
quate handoffs represent fulfillment of providers’ obligation
to deliver safe and effective care. Implementation of a hand-
off curriculum represents an opportunity to both reinforce
institution-specific protocols (where they exist) and to teach
trainees fundamental patient safety principles that will apply
when specific protocols and checklists do not exist or when
they become outdated or irrelevant.

Hand-off Curriculum Requirements

In 1999, the ACGME specified six core competencies for
resident education: patient care, medical knowledge, prac-
tice-based learning and improvement, interpersonal and
communication skills, professionalism, and systems-based
practice.’® Each accredited residency program was charged
with demonstrating that its trainees had acquired these
competencies. More recently, the ACGME has added hand-
off requirements, stating that “sponsoring institutions and
programs must ensure and monitor effective, structured
hand-over processes to facilitate both continuity of care and
patient safety,” and “programs must ensure that residents are
competent in communicating with team members in the
hand-over process.”t Figure 1 relates handofs to each of the
core competencies.

Even though the ACGME has demonstrated an interest
in residents’ acquiring hand-off skills,§>*¢ individual pro-
grams must decide what hand-off curriculum to implement
and how to evaluate whether their residents have sufficiently
mastered the ability to hand-off patient care to another pro-
vider. The dearth of original research testing hand-off strat-
egies relevant to anesthesia makes it difficult to design an
evidence-based hand-off curriculum specific to our specialty.
Nevertheless, principles from other disciplines may help
anesthesia education leadership in designing hand-off cur-
ricula to meet ACGME requirements.

Hand-off Curriculum Development

Curriculum design should incorporate content selection,
content delivery, and evaluation of the curriculum and
assessment of trainees (fig. 2).°! Establishing broad educa-
tional goals and specific measurable objectives for hand-off
education is an important first step in developing a hand-off
curriculum. The lack of literature focused on developing and
delivering hand-off curriculum specific to anesthesia makes
it necessary to draw from other disciplines that have consid-
ered these curriculum development issues. We adapted goals
and objectives developed by a group that designed a com-
prehensive hand-off curriculum for pediatric residents.l The
group and its curriculum are both entitled I-PASS, which is a
mnemonic that stands for /llness severity, Patient summary,
Action list, Situation awareness and contingency planning,

Lane-Fall et al.
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Table 3. Barriers to Effective Anesthesia Hand-off Communication

Standardization

® Absent or insufficient hand-off training

e Lack of evidence-based research to guide hand-off best
practices

¢ Mnemonic difficulties: which one should be used and how should

it be taught?
e Staff resistant to changes in hand-off system
e [ ack of hand-off procedural protocols or tools
e Problems with the standardized protocols or tools
e Poor recognition and/or understanding of protocol or tool in use

General communication

e Lack of understanding of how to engage in an effective
hand-off dialogue

e Omissions, errors, or misunderstandings

e Language communication barriers (i.e., dialectic, accent,
vernacular barriers)

¢ Social interactions occurring during handoffs

¢ Incorrect information recall

¢ Disorganized report

e Hierarchical culture that discourages questions
¢ Differences in clinical knowledge

Systems factors
e Multitasking during report

e |nterruptions and distractions

e Lack of privacy

e Time constraints
e Too much noise
e Poor lighting

Clinical factors

e Patients with multiple complex, medical problems
e Too many patients (e.g., ICU, pain, OB)

e Rapid case turnover

e Change in patient status during hand-off

Human factors

e Fatigue or illness

e Stressful shifts

e Memory limitations

e High staff turnover

e Information and sensory overload

ICU = intensive care unit; OB = obstetrics.

and Synthesis by receiver.®? We condensed the published
I-PASS goals from eight to five and provided examples of
implementation in order to highlight their relevance to anes-
thesia practice (table 4).

Hand-off Curriculum Content
Curriculum content will be informed by the goals and
objectives selected (table 4). It can be helpful to contextu-
alize hand-off teaching by discussing how communication
failures relate to errors, and the importance of teamwork
(Goal 1), which will help underscore the importance of
conducting effective handoffs. Teaching principles of ver-
bal and written communication (Goal 2) can emphasize
the common features of the numerous hand-off types
encountered in anesthesia practice (table 1). Verbal hand-
off elements, textual hand-off components (printed, writ-
ten, or electronic documents), and contingency planning
(Goals 3 and 4) also apply to all types of anesthesia hand-
offs. Content such as perioperative hand-off tools and pro-
tocols®1315 could be taught to further reinforce curricular
objectives (Goal 5).

The cornerstone of the I-PASS hand-off curriculum is the
core resident workshop, which includes a didactic session
developed by the I-PASS study team. Peer-reviewed material

# Riesenberg LA: Shift-to-shift handoff research: Where do we
go from here? Journal of Graduate Medical Education 2012; 4:
4-8. Online supplement. Available at: http://www.jgme.org/doi/
suppl/10.4300/JGME-D-11-00308.1. Accessed October 3, 2013.
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(e.g., lecture slides and videos) for this curriculum has been
published on the Association of American Medical Colleges’
MedEdPORTAL Web site.|| The I-PASS curriculum was
originally designed for use by pediatric residents in the inpa-
tient setting, but anesthesiology residency educators with-
out an established hand-off curriculum may find the I-PASS
materials especially helpful because it offers a detailed, evi-
dence-based curriculum that can be tailored to fit the needs
of a specific residency program. The I-PASS curriculum is
currently undergoing a multicenter national study designed
to measure its impact on medical errors, verbal and written
miscommunications, and resident physician workflow and
satisfaction.

The I-PASS curriculum highlights one approach to
teaching handoffs: the use of a mnemonic. Mostly acronym-
based, hand-off mnemonics serve to standardize handoffs,
reinforcing principles of communication and ensuring that
important hand-off components are not forgotten.®® No sin-
gle mnemonic has been shown to be universally beneficial,
which may account for the proliferation of mnemonics in
the literature. A systematic review of hand-off mnemonics
yielded 46 articles using 24 mnemonics.®> A recent update
revealed an additional 11 articles and 12 more mnemon-
ics# for a total of 36 mnemonics. The I-PASS mnemonic
incorporates contingency planning (also called anticipatory
guidance), patient acuity, and synthesis of information by
the receiver of hand-off (time for clarification and confirma-
tion), which we believe are all essential components of an
effective anesthesia hand-off.

Lane-Fall et al.

#202 UdJelN 0 uo 1senb Aq ypd'8£000-0 0010¥L0Z/S26€92/812/1/0Z1/4Pd-81o1E/ABO|0ISaUISaUE/WOD JIBYIIBA|IS ZESE//:diY WOl papeojumoq


http://www.jgme.org/doi/suppl/10.4300/JGME-D-11-00308.1
http://www.jgme.org/doi/suppl/10.4300/JGME-D-11-00308.1

ACGME core
competencies*

How handoffs relate
to core competencies

Handoffs are opportunities for application of
knowledge of established and evolving
biomedical, clinical, epidemiological and
social-behavioral sciences to patient care

Medical
Knowledge

Interpersonal & Handoffs require effective communication

i i with physicians, other health professionals,
ommunication
Skills and health related agencies

Handoffs are an integral part of coordinating
patient care within the health care system and
advocating for quality patient care and optimal
patient care systems

Systems-based
Practice

Fig. 1. Relationship of handoffs to residency core competen-
cies. ACGME = Accreditation Council for Graduate Medical
Education. *Accreditation Council for Graduate Medical Edu-
cation. Common program requirements. Available at: http://
www.acgme.org/acgmeweb/Portals/0/PFAssets/ProgramRe-
quirements/CPRs2013.pdf. Accessed October 3, 2013.

Hand-off Curriculum Delivery

Once objectives and content are established, content
delivery approaches must be considered. A variety of
strategies for teaching hand-off skills have been pub-
lished, including didactics alone,® didactics sessions and

6570 simulation,”’”? and Web-based activi-

role-playing,
ties.”47¢ It is unclear which of these strategies will be most

effective in an anesthesia-specific hand-off curriculum,

Curriculum
Development

Curriculum
Planning

e Needs e Background
assessment » ® Basic

e Goals and principles

o Specific

objectives
e Cost, time
allocation

mnemonics

Curriculum
Delivery

Lectures
Self-directed
learning
Simulation
content, Peer-
teaching
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because educational strategies have differential effective-
ness depending on the chosen goals and objectives. Lip-
sett and Kern”” describe three types of learner objectives
and the methods used to achieve them. Methods that are
commonly used to achieve cognitive objectives include
readings, lectures, audiovisual materials, programmed
learning (e.g., practice tests with feedback), discussion,
and problem-based learning. Affective objectives may be
achieved with exposure (e.g., readings, discussions, and
experiences), facilitation of openness, introspection,
reflection, and use of role models. Psychomotor objectives
are achieved with supervised clinical experience, simula-
tions, artificial models, role-plays, standardized patients,
and audio or visual review of skills.

Gordon and Findley’® conducted a systematic review of
the literature that examined hand-off curriculum educa-
tional interventions that address all three domains of Lip-
sett and Kern”” (affective, cognitive, and psychomotor).
Nine of the 10 studies reported outcomes demonstrating
improved attitudes (affective objective) or knowledge and
skills (cognitive objective), and only one study demon-
strated transfer of skills to the workplace (psychomotor
objective).”® The most commonly used teaching method
was simulation or role-play. Other shared modalities were
the use of observation, evaluation, and feedback. Group
lectures and online materials were used in several of the
interventions.

Ultimately, curriculum developers must choose content
delivery approaches appropriate for the target audience,
accounting for institutional capability. It should be empha-
sized that conducting handoffs constitutes a skill requir-
ing a cognitive base and an appreciation of the importance
of communication. As with any other skills in anesthesia
practice (e.g., intubation, arterial line placement), didactic
programming alone is likely insufficient to teach effective

hand-off skills.

Evaluation of Curriculum, Educational
Outcomes

Once a curricular plan is implemented, evaluation of the
curriculum allows stakeholders to determine whether the

Evaluation of Curriculum

Resident Evaluation

o Feedback from peers, faculty
e Objective assessment
o Certification of proficiency

Curriculum Evaluation

e Balancing measures
e Resident, faculty, & staff satisfaction
e Patient outcomes

Fig. 2. Components of hand-off curriculum design and assessment. On the basis of studies by Wong®' and Gordon and Findley.®
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goals and objectives are being achieved. Evaluation guides
curriculum developers in the cycle of ongoing improve-
ment.”” Wong®! describes curriculum development as a
“cyclical iterative process which is informed and changed by
curriculum evaluation.”

In their chapter on “Evaluation and Feedback,” Lipsett
and Kern”” describe 10 tasks in a methodological approach
to designing curriculum evaluation: identify users, identify
uses (individual 5. program, formative vs. summative), iden-
tify resources, identify evaluation questions, choose evalua-
tion designs, choose measurement methods and construct
instruments, address ethical concerns, collect data, analyze
data, and report results. They suggest this approach will help
ensure an evaluation that meets the needs of its users and
that balances methodological rigor with feasibility.

Conceptualizing program evaluation through these tasks
can guide development of an anesthesia hand-off curricu-
lum. For example, evaluation questions are most effectively
framed in relation to the specific, measurable clinical objec-
tives of the curriculum: Who will do how much of what,
by when, and how well will they do it? Evaluation designs
ideally have internal validity, defined as accurately assessing
the impact of an intervention on subjects in a specific set-
ting.”” Lipsett and Kern”” write that the most commonly
used evaluation designs are posttest only, pretest—posttest,
nonrandomized controlled pretest—posttest, randomized
controlled posttest only, and randomized controlled pretest—
posttest. They note that as the designs increase in method-
ological rigor, they also increase in the amount of resources
required to execute them.””

Table 4. Sample Goals and Objectives* for Resident Hand-off Curriculum in Anesthesia (Adapted from |-PASS Pediatric Hand-off

Curriculumt)

Goals and Objectives

Instructional Strategy

Goal 11: Understand the context of medical errors associated with communication failures

and the importance of teamwork
Objectives:

¢ Explain the relationship between hand-off and communication failures and sentinel events

in U.S. hospitals

e |llustrate how situation monitoring and situation awareness create a shared mental model

to provide safe patient care

Goal 2: Learn the global elements of effective verbal handoffs and textual hand-off information§

Objectives:
e |ist the important elements in an effective hand-off process

e Didactic presentation

* Example video presentation and
discussion

e Role-play and/or simulation

e Faculty and/or senior resident
observations of verbal handoffs
with formative feedback

e Didactic presentation
* Example video presentation and
discussion

o Provide protected time and space (ICU, OB, pain), or optimize conditions (OR, PACU)

o Standardize format for relaying information to prevent omissions

o Include specific contingency plans in case of physiologic instability, change in planned
procedure

o Ensure unambiguous transfer of responsibility: identify primary surgical service and
responsible attendings (anesthesia and surgery)

o Agree upon a specific order for reviewing patients (ICU, OB, pain)

Goal 3: Know the elements of an effective verbal handoffs, textual hand-off information,§
and patient summaries
Objectives:
e Create an appropriate environment (as quiet as practicable, face-to-face) before starting
¢ Minimize unnecessary interruptions
o Notify others in advance to minimize unnecessary interruptions
o Ensure that hand-off is occurring at an appropriate time (OR, PACU)
o Handle interruptions professionally
o |dentify potential pitfalls (e.g., incomplete information, skipped steps, tangents, forgetting
to ask questions, tangential conversations)
e Use structured format to relay the information
o Begin with a high-level overview as a team summary (ICU, OB, pain)
o Describe the current situation of team (e.g., number of sick and unstable patients and
pending admissions or discharges)
o |dentify the attending-on-call or other medical backup
e Ensure optimal receiver communication
o Describe role of nonverbal communications such as “huh,” “hmm,” eye contact, nodding,
or frowning
o Solicit specific read back of salient points
o Provide time for clarifying questions
¢ Employ closed-loop communication, for example, read back, questions
¢ Discuss the use of patient summaries in clinical decision making
o Develop a shared mental model of the patient’s condition
o Ensure patient ownership
e List the components of an effective patient summary including: summary statement,
events leading up to admission or procedure, hospital course, ongoing assessment plan

e Role-play and/or simulation

e Faculty and/or senior resident
observations of verbal handoffs
with formative feedback

e Faculty and/or senior resident
review of textual hand-off
information§

® Didactic presentation

e Example video presentation and
discussion

¢ Role-play and/or simulation

e Faculty and/or senior resident
observations of verbal handoffs
with formative feedback

e Faculty and/or senior resident
review of textual hand-off informa-
tion§ and patient summaries
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Table 4. Continued

Goals and Objectives Instructional Strategy

Goal 4: Incorporate contingency planning in clinical care, including handoffs
Objectives:
¢ Discuss benefits of contingency planning in clinical care
e List the components of effective contingency planning
o What may go wrong and what to do about it
o What has or has not worked before
o Resources for help
o Difficult family or psychosocial situations
o Code status (recent changes, family discussions)
o Nursing concerns
e Describe methods to provide an effective contingency plan
Assess receiver’s level of experience with disease process or procedure (OR example: “Have
you done a craniotomy before?”)
Prioritize which problems (if any) need contingency planning

e Didactic presentation

e Example video presentation and
discussion

e Faculty and/or senior resident
observations of verbal handoffs and
textual hand-off information with
formative feedback

Goal 5: Adopt a single hand-off protocol

Objectives:

¢ Be able to describe each element of the protocol

e Populate the protocol with appropriate data for a mock patient

e Demonstrate usage of the protocol in a face-to-face handover, as giver and receiver, and
be rated as satisfactory by partner and observer

Use a single protocol to standardize
hand-off process

e Didactic presentation

e Example video presentation and
discussion

* Role-play and/or simulation

e Faculty and/or senior resident
observations of verbal handoffs
with formative feedback

* Goal: a statement that describes in broad terms what the learner (participant) will gain from the instruction. Objective: a statement that describes the
planned outcomes of a learning experience in specific, measurable terms. 1+ Spector N, Starner A, Allen A, Bale J, Bismilla Z, Calaman S, Coffey M, Cole
F, Destino L, Everhart J, Hepps J, Kahana M, Lopreiato J, McGregor R, O’Toole J, Patel S, Rosenbluth G, Srivastava R, Stevenson A, Tse L, Yu C, West D,
Sectish T, Landrigan C: I-PASS Handoff Curriculum: Core Resident Workshop. MedEdPORTAL; 2013. Available at: www.mededportal.org/publication/9311.
Accessed April 15, 2013. Adaptations are themselves works protected by copyright. So in order to publish this adaptation, authorization must be obtained
both from the owner of the copyright in the original work (I-PASS study team) and from the owner of copyright in the translation or adaptation. f Goals 1,
2, 3, and 4 correspond to original I-PASS goals 1, 3, 4, and 8, respectively. § “Textual hand-off information” refers to printed, handwritten, or electronic

hand-off information that can be used to reinforce and supplement verbally transmitted hand-off information.
ICU = intensive care unit; OB = obstetrics; OR = operating room; PACU = postanesthesia care unit.

Curriculum evaluators must also craft measurement
methods and create instruments. Lipsett and Kern”” rec-
ommend choosing an evaluation method that is congru-
ent with the evaluation question and has optimal accuracy
(reliability and wvalidity), credibility, and importance.
By “importance,” they write that, “[glenerally speaking
patient/healthcare outcomes are considered most impor-
tant, followed by behaviors/performance, skills, knowledge
or attitudes, and satisfaction or perceptions, in that order.
.. However, it is more important for what is measured
to be congruent with the program or learning objectives
than to aspire to measure the ‘highest’ level in the outcome
hierarchy.”””

The challenges of evaluation design and measurement
methods are apparent in the extant literature on hand-off
curriculum educational interventions. For example, in Gor-
don and Findley’s”® systematic review of hand-off curricu-
lum educational interventions, 9 of 10 studies used posttest
only or pretest—posttest designs. These designs are most fea-
sible in a busy residency program, but are the lowest on the
hierarchy of methodological rigor.

* Kirkpatrick Partners. Available at: http://www.kirkpatrickpart-
ners.com. Accessed October 3, 2013.

Anesthesiology 2014; 120:218-29

Gordon and Findley’® also analyzed measurement meth-
ods by grading the importance of the outcomes measured
according to Kirkpatrick’s hierarchy. Kirkpatrick describes
four levels of educational outcomes: level 1—learners’ reac-
tions; level 2—acquisition of knowledge, skills, and atti-
tudes; level 3—changes in behavior; and level 4—changes
in organizational practice.*™ Most studies included in Gor-
don and Findley’s review reported outcomes at level 2, one
at level 3, and no study showed that hand-off education
could improve patient outcomes.”® The article that reported
outcomes at level 3 of Kirkpatrick’s hierarchy detailed the
development of a curriculum to address both the individ-
ual- and system-level issues shown as needed at the insti-
tution by a formal preimplementation evaluation.®® Some
of the issues addressed included training and feedback
regarding proper hand-off, demonstrating the importance
of proper hand-off, implementation of an electronic hand-
off system, and improvement in communication skills for
both written and spoken hand-off. The results showed sta-
tistically significant changes in all seven measures of the
completeness of spoken hand-off, three of four measures of
accuracy of written hand-off, and the overall completeness
of written hand-off.

Of studies conducted to evaluate hand-off curriculum
effectiveness,®>717376.79-84 half have used surveys only as an

Lane-Fall et al.

#202 UdJelN 0 uo 1senb Aq ypd'8£000-0 0010¥L0Z/S26€92/812/1/0Z1/4Pd-81o1E/ABO|0ISaUISaUE/WOD JIBYIIBA|IS ZESE//:diY WOl papeojumoq


http://www.mededportal.org/publication/9311
http://www.kirkpatrickpartners.com
http://www.kirkpatrickpartners.com

EDUCATION

outcome measure.®>¢7:6870.79-82 These surveys are useful for
assessing levels 1 and 2 in Kirkpatrick’s hierarchy, but pro-
vide no real assessment of behavior, organizational practice,
or patient outcomes. Future directions of hand-off curricu-
lum education evaluation must address the challenges of
feasibility versus methodological rigor, and the challenges of
determining the most effective measurement methods and
outcomes.

Trainee Assessment

The ACGME now requires that residency programs assess the
competency of trainees in hand-off communication.t Edu-
cational interventions associated with hand-off improvement
incorporate ongoing formal feedback of resident handoffs.®>
Yet, the best way to assess resident hand-off communication
skills remains unclear. Trainee assessment should be linked to
educational goals and objectives (table 4). Assessment can be
accomplished using written tests or scoring of performance
(either subjective or objective) in actual clinical situations,
role-play situations, or during simulation. Assessment may
be performed by trained faculty or by senior residents who
have already demonstrated hand-off competency.

In 2007, the ACGME convened an advisory committee
to address the question of how to assess resident competen-
cies.?® The committee reviewed literature about curriculum
assessment and developed guidelines to be used in evaluating
the effectiveness of resident curricula. One of the products
of the committee’s work was the development of “Summary
Rules for Evidence-based Grading of Assessment Meth-
ods,”® similar to the Grading of Recommendations Assess-
ment, Development and Evaluation{¥ criteria for classifying
the strength of medical evidence. In the Summary Rules,
assessment methods are graded with class 1 (recommended),
2 (can be considered), or 3 (can be used provisionally),
corresponding to decreasing strength of recommendation
regarding the use of that assessment method. The ACGME
committee evaluated eight resident assessment methods. No
methods were graded as class 1; three methods were graded
as class 2; and five methods were graded as class 3.5

An assessment method specific to anesthesia was intro-
duced in 2003. The Anesthetists Non-Technical Skills, or
ANTS system, was designed to bring Crew Resource Man-
agement-type training to anesthesia education.®® ANTS is
based on assessment of behavioral markers, characterized as
“observable, nontechnical behaviors.” Specific behaviors are
identified in each of four categories: (1) task management,
(2) team working, (3) situation awareness, and (4) decision
making. These behaviors can be used to identify a learner’s
competency with regard to a skill of interest. Although
handoffs are not specifically addressed in the ANTS system,
other investigators have used the principles from ANTS in

T GRADE Working Group. Available at: http://www.gradeworking-
group.org/index.htm. Accessed October 3, 2013.
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studying handoffs.!"® In the ACGME’s Summary Rules,
ANTS was graded as class 3.%° A newer, hand-off-specific
assessment method has been developed and validated: the
Handoff Clinical Evaluation Exercise (CEX).?*! The Hand-
off CEX is based on the mini-CEX developed by Norcini ez
al”* The Handoff CEX is an easily administered instrument
that assesses both the hand-off “provider” and “recipient,”
which emphasizes the two-way communication that ideally
occurs during handoffs. Hand-off participants are assessed
by using a 9-point Likert scale in each of multiple domains.
The domains are slightly different for givers and receivers, and
include organization, communication skills, and setting. The
instrument can be administered by peers or by uninvolved
observers. In the ACGME’s Summary Rules, the mini-CEX
(the basis for the Handoff CEX) was graded as class 2.5

Regardless of the tool used, the ACGME suggests that
learners be assessed with a validated and reliable tool to mea-
sure the learner’s acquisition of knowledge, skills, attitudes,
and changes in behavior.3¢ The Handoff CEX is one such
tool that has been validated in internal medicine and can be
readily adapted for use in anesthesia education.

Discussion

Given the professional responsibility and hospital and
residency accreditation requirements, it is imperative that
anesthesiology residency programs develop and implement
hand-off curricula, evaluate these curricula, and assess their
residents’ ability to conduct effective handoffs. Despite the
lack of original research about how to teach anesthesia-
relevant handoffs, it is possible to draw from the existing
literature to develop goals and objectives (table 4) and to
identify the domains (affective, cognitive, and psychomo-
tor) that should be included in anesthesia resident hand-
off instruction. Lectures alone are probably insufficient to
teach hand-off skills. Achieving curricular objectives within
these domains likely will require use of multiple modalities,
including lectures, role-play or simulation, and direct obser-
vation with feedback. The assessment of residents’ com-
petency in handoffs may similarly employ multiple tactics
including objective assessment using validated tools such as
the Handoff-CEX?® and subjective assessment using direct
observation by faculty or peers, first in simulation and then
actual clinical settings.

Although we do not discuss the steps needed to imple-
ment curriculum, attention should be given to institutional
capabilities for the different content delivery approaches
considered. For instance, lecture space and audiovisual pro-
jecting systems would be needed for didactic programming.
For simulation, programs should consider whether to use
low-fidelity”® (inexpensive, with low or no resemblance to
actual clinical situations) or high-fidelity”® (more expensive,
very similar to actual clinical situations) simulation sce-
narios. Irrespective of the content delivery mode, adequate
nonclinical time should be provided for faculty to enable
development of curricular goals, objectives, and content.

Lane-Fall et al.

#202 UdJelN 0 uo 1senb Aq ypd'8£000-0 0010¥L0Z/S26€92/812/1/0Z1/4Pd-81o1E/ABO|0ISaUISaUE/WOD JIBYIIBA|IS ZESE//:diY WOl papeojumoq


http://www.gradeworkinggroup.org/index.htm
http://www.gradeworkinggroup.org/index.htm

Moving forward, there are at least three research priorities
regarding anesthesia hand-off training. First, original research
linking handoffs to clinical and patient-centered outcomes is
needed to contextualize and prioritize hand-off training. For
instance, if most anesthesia hand-off—related adverse events
occur on transfer from the OR to the intensive care unit, the
hand-off curriculum should prioritize these handoffs over the
other types conducted by anesthesia practitioners.

Second, best practices with regard to anesthesia handoffs
are yet to be defined, presenting a challenge for resident teach-
ing. Although some general hand-off principles such as cre-
ation of a “shared mental model,”* may apply to anesthesia,
others, such as the “sterile cockpit,””® may need to be altered to
apply to actual practice. The increasing adoption of electronic
medical records?® (including anesthesia information manage-
ment systems) offers opportunities to automate and standard-
ize some components of the hand-off process. Although these
information technology tools have the potential to streamline
hand-off processes, they are unlikely to replace the need to
teach practitioners about fundamental communication prin-
ciples such as anticipatory guidance and the value of synchro-
nous communication.”” We believe that residents should have
adeep understanding of the communication principles under-
lying the hand-off curriculum for at least three reasons: (1)
electronic tools have not been universally adopted, (2) elec-
tronic tools may vary between institutions, and (3) electronic
tools occasionally malfunction. Further research is needed to
identify effective methods of conducting handoffs in con-
temporary anesthesia practice and to determine the extent to
which electronic tools can facilitate the hand-off process.

Third, the effectiveness of hand-off curricula should be
evaluated to determine whether they are able to achieve
desired educational outcomes, specifically, the development
of competency in conducting handofs.

The ACGME hand-off curriculum requirement is emblem-
atic of a shift in graduate medical education, which transforms
the traditional six core competencies introduced in 1999 into
specific, demonstrable, and measurable outcomes-based mile-
stones. Specialty-specific milestones form one of the center-
pieces of the ACGME’s Next Accreditation System, which was
phased in for seven specialties (emergency medicine, internal
medicine, neurologic surgery, orthopedic surgery, pediatrics,
diagnostic radiology, and urology) in July 2013.8 The remain-
ing 19 specialties, including anesthesiology, will implement
the Next Accreditation System in July 2014. It is likely that
anesthesia residency education leadership will need to recon-
sider the entirety of the anesthesia curriculum, reframing goals
and objectives so that it addresses competencies, milestones,
and entrustable professional activities.”

This review has defined the numerous handoffs that occur
in anesthesia practice and outlined the development of cur-
ricular goals and objectives, content, delivery, and evalua-
tion. Despite the incomplete evidence base about handoffs
in anesthesia, lessons from other specialties can inform the
way that handoffs are taught to anesthesia residents. The

Anesthesiology 2014; 120:218-29
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curriculum approach described in this review may offer
guidance in teaching this vital communication skill to anes-
thesiologists in training.

Acknowledgments

The authors thank Imelda Vetter, M.L.S., University of Ala-
bama at Birmingham, Birmingham, Alabama; Amy Starmer,
M.D., M.P.H., Oregon Health and Science University, Port-
land, Oregon; Christopher Landrigan, M.D., M.P.H., Har-
vard Medical School, Boston, Massachusetts; Nancy Spector,
M.D., Drexel University College of Medicine, Philadelphia,
Pennsylvania.

Dr. Lane-Fall was supported by a grant from the Nation-
al Institutes of Health (Bethesda, Maryland; Grant number
5T32HL098054-03).

Competing Interests
The authors declare no competing interests.

Correspondence

Address correspondence to Dr. Lane-Fall: Department of
Anesthesiology and Critical Care, Perelman School of Med-
icine, University of Pennsylvania, 3400 Spruce Street, 680
Dulles, Philadelphia, Pennsylvania 19104. meghan.lane-
fall@uphs.upenn.edu. Information on purchasing reprints
may be found at www.anesthesiology.org or on the mast-
head page at the beginning of this issue. AnestHESIOLOGY'S ar-
ticles are made freely accessible to all readers, for personal
use only, 6 months from the cover date of the issue.

References

1. Nagpal K, Arora S, Vats A, Wong HW, Sevdalis N, Vincent
C, Moorthy K: Failures in communication and information
transfer across the surgical care pathway: Interview study.
BMJ Qual Saf 2012; 21:843-9

2. Institute of Medicine: Crossing the Quality Chasm: A New
Health System for the 21st Century. Washington, DC, The
National Academies Press, 2001

3. Sutcliffe KM, Lewton E, Rosenthal MM: Communication fail-
ures: An insidious contributor to medical mishaps. Acad Med
2004; 79:186-94

4. Cooper JB, Long CD, Newbower RS, Philip JH: Critical inci-
dents associated with intraoperative exchanges of anesthesia
personnel. ANESTHESIOLOGY 1982; 56:456-61

5. Horn J, Bell MD, Moss E: Handover of responsibility for the
anaesthetised patient—Opinion and practice. Anaesthesia
2004; 59:658-63

6. Jayaswal S, Berry L, Leopold R, Hart SR, Scuderi-Porter
H, Digiovanni N, Phillips A: Evaluating safety of hand-
offs between anesthesia care providers. Ochsner J 2011;
11:99-101

7. Tan JA, Helsten D: Intraoperative handoffs. Int Anesthesiol
Clin 2013; 51:31-42

8. Boat AC, Spaeth JP: Handoff checklists improve the reliabil-
ity of patient handoffs in the operating room and postanes-
thesia care unit. Paediatr Anaesth 2013; 23:647-54

9. Anwari JS: Quality of handover to the postanaesthesia care
unit nurse. Anaesthesia 2002; 57:488-93

10. Bittner EA, George E, Eikermann M, Schmidt U: Evaluation
of the association between quality of handover and length
of stay in the post anaesthesia care unit: A pilot study.
Anaesthesia 2012; 67:548-9

Lane-Fall et al.

#202 UdJelN 0 uo 1senb Aq ypd'8£000-0 0010¥L0Z/S26€92/812/1/0Z1/4Pd-81o1E/ABO|0ISaUISaUE/WOD JIBYIIBA|IS ZESE//:diY WOl papeojumoq


mailto:meghan.lane-fall@uphs.upenn.edu
mailto:meghan.lane-fall@uphs.upenn.edu

EDUCATION

11.
12.
13.
14.

15.
16.
17.

18.

19.
20.
21.

22.

23.
24.
25.
26.
27.

28.

29.

Manser T, Foster S, Gisin S, Jaeckel D, Ummenhofer W:
Assessing the quality of patient handoffs at care transitions.
Qual Saf Health Care 2010; 19:e44

Manser T, Foster S, Flin R, Patey R: Team communication
during patient handover from the operating room: More than
facts and figures. Hum Factors 2013; 55:138-56

Nagpal K, Arora S, Abboudi M, Vats A, Wong HW, Manchanda
C, Vincent C, Moorthy K: Postoperative handover: Problems,
pitfalls, and prevention of error. Ann Surg 2010; 252:171-6
Nagpal K, Vats A, Ahmed K, Vincent C, Moorthy K: An evalu-
ation of information transfer through the continuum of surgi-
cal care: A feasibility study. Ann Surg 2010; 252:402-7
Nagpal K, Abboudi M, Fischler L, Schmidt T, Vats A,
Manchanda C, Sevdalis N, Scheidegger D, Vincent C, Moorthy
K: Evaluation of postoperative handover using a tool to
assess information transfer and teamwork. Ann Surg 2011;
253:831-7

Smith AF, Pope C, Goodwin D, Mort M: Interprofessional hando-
ver and patient safety in anaesthesia: Observational study of
handovers in the recovery room. Br J Anaesth 2008; 101:332-7
Siddiqui N, Arzola C, Igbal M, Sritharan K, Guerina L, Chung
F, Friedman Z: Deficits in information transfer between anaes-
thesiologist and postanaesthesia care unit staff: An analysis
of patient handover. Eur J Anaesthesiol 2012; 29:438-45

van Rensen EL, Groen ES, Numan SC, Smit MJ, Cremer OL,
Tates K, Kalkman CJ: Multitasking during patient handover
in the recovery room. Anesth Analg 2012; 115:1183-7
Salzwedel C, Bartz HJ, Kithnelt I, Appel D, Haupt O, Maisch
S, Schmidt GN: The effect of a checklist on the quality of
post-anaesthesia patient handover: A randomized controlled
trial. Int J] Qual Health Care 2013; 25:176-81

Reda E, Peniche ADCG: Entry-instrument used in the
patient’s evaluation in a post-anaesthetic recovery room—A
matter of great concern: Care continuity. Acta Paul Enferm
2008; 21:24-31

Botti M, Bucknall T, Cameron P, Johnstone MJ, Redley B,
Evans S, Jeffcott S: Examining communication and team
performance during clinical handover in a complex environ-
ment: The private sector post-anaesthetic care unit. Med J
Aust 2009; 190(11 suppD):S157-60

Mazzocco K, Petitti DB, Fong KT, Bonacum D, Brookey J,
Graham S, Lasky RE, Sexton JB, Thomas EJ: Surgical team
behaviors and patient outcomes. Am J Surg 2009; 197:678-85

Catchpole KR, de Leval MR, McEwan A, Pigott N, Elliott MJ,
McQuillan A, MacDonald C, Goldman AJ: Patient handover
from surgery to intensive care: Using Formula 1 pit-stop
and aviation models to improve safety and quality. Paediatr
Anaesth 2007; 17:470-8

Chen JG, Mistry KP, Wright MC, Turner DA: Postoperative
handoff communication: A simulation-based training
method. Simul Healthc 2010; 5:242-7

Joy BF, Elliott E, Hardy C, Sullivan C, Backer CL, Kane JM:
Standardized multidisciplinary protocol improves handover
of cardiac surgery patients to the intensive care unit. Pediatr
Crit Care Med 2011; 12:304-8

Agarwal HS, Saville BR, Slayton JM, Donahue BS, Daves S,
Christian KG, Bichell DP, Harris ZL: Standardized postopera-
tive handover process improves outcomes in the intensive
care unit: A model for operational sustainability and improved
team performance®. Crit Care Med 2012; 40:2109-15

Craig R, Moxey L, Young D, Spenceley NS, Davidson MG:
Strengthening handover communication in pediatric cardiac
intensive care. Paediatr Anaesth 2012; 22:393-9

Petrovic MA, Martinez EA, Aboumatar H: Implementing a
perioperative handoff tool to improve postprocedural patient
transfers. Jt Comm J Qual Patient Saf 2012; 38:135-42
Zavalkoff SR, Razack SI, Lavoie J, Dancea AB: Handover after
pediatric heart surgery: A simple tool improves information
exchange. Pediatr Crit Care Med 2011; 12:309-13

Anesthesiology 2014; 120:218-29

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

Karakaya A, Moerman AT, Peperstraecte H, Francois K,
Wouters PF, de Hert SG: Implementation of a structured
information transfer checklist improves postoperative data
transfer after congenital cardiac surgery. Eur J Anaesthesiol
2013; 30:764-9

Chen JG, Wright MC, Smith PB, Jaggers J, Mistry KP:
Adaptation of a postoperative handoff communication pro-
cess for children with heart disease: A quantitative study. Am
J Med Qual 2011; 26:380-6

Mistry KP, Jaggers J, Lodge AJ, Alton M, Mericle JM, Frush
KS, Meliones JN: Using Six Sigma® methodology to improve
handoff communication in high-risk patients, Advances in
Patient Safety: New Directions and Alternative Approaches,
Vol 3. Edited by Henriksen K, Battles JB, Keyes MA, Grady
ML. Rockville, Agency for Healthcare Research and Quality,
2008

Petrovic MA, Aboumatar H, Baumgartner WA, Ulatowski
JA, Moyer J, Chang TY, Camp MS, Kowalski J, Senger
CM, Martinez EA: Pilot implementation of a periopera-
tive protocol to guide operating room-to-intensive care
unit patient handoffs. J Cardiothorac Vasc Anesth 2012;
26:11-6

Currey J, Browne J, Botti M: Haemodynamic instability after
cardiac surgery: Nurses’ perceptions of clinical decision-mak-
ing. J Clin Nurs 20006; 15:1081-90

Kluger MT, Bullock MF: Recovery room incidents: A review
of 419 reports from the Anaesthetic Incident Monitoring
Study (AIMS). Anaesthesia 2002; 57:1060-6

Nagpal K, Vats A, Lamb B, Ashrafian H, Sevdalis N, Vincent
C, Moorthy K: Information transfer and communication in
surgery: A systematic review. Ann Surg 2010; 252:225-39
Kalkman CJ: Handover in the perioperative care process.
Curr Opin Anaesthesiol 2010; 23:749-53

Manser T, Foster S: Effective handover communication: An
overview of research and improvement efforts. Best Pract
Res Clin Anaesthesiol 2011; 25:181-91

Segall N, Bonifacio AS, Schroeder RA, Barbeito A, Rogers
D, Thornlow DK, Emery J, Kellum S, Wright MC, Mark ]B;
Durham VA Patient Safety Center of Inquiry: Can we make
postoperative patient handovers safer? A systematic review
of the literature. Anesth Analg 2012; 115:102-15

Mogller TP, Madsen MD, Fuhrmann L, @stergaard D:
Postoperative handover: Characteristics and considerations
on improvement: A systematic review. Eur ] Anaesthesiol
2013; 30:229-42

Wohlauer MV, Arora VM, Horwitz LI, Bass EJ, Mahar SE,
Philibert I; Hand-off Education and Assessment for Residents
(HEAR) Computer Supported Cooperative Workgroup: The
patient hand-off: A comprehensive curricular blueprint for
resident education to improve continuity of care. Acad Med
2012; 87:411-8

Uman LS: Systematic reviews and meta-analyses. ] Can Acad
Child Adolesc Psychiatry 2011; 20:57-9

Riesenberg LA: Shift-to-shift handoff research: Where do we
go from here? J Grad Med Educ 2012; 4:4-8

Cohen MD, Hilligoss PB: The published literature on hand-
offs in hospitals: Deficiencies identified in an extensive
review. Qual Saf Health Care 2010; 19:493-7

Jeffcott SA, Evans SM, Cameron PA, Chin GS, Ibrahim JE:
Improving measurement in clinical handover. Qual Saf
Health Care 2009; 18:272-7

Kerr MP: A qualitative study of shift handover practice and
function from a socio-technical perspective. J Adv Nurs 2002;
37:125-34

Strange F: Handover: An ethnographic study of ritual in nurs-
ing practice. Intensive Crit Care Nurs 1996; 12:106-12
Cohen MD, Hilligoss B, Kajdacsy-Balla Amaral AC: A hand-
off is not a telegram: An understanding of the patient is co-
constructed. Crit Care 2012; 16:303

Lane-Fall et al.

#202 UdJelN 0 uo 1senb Aq ypd'8£000-0 0010¥L0Z/S26€92/812/1/0Z1/4Pd-81o1E/ABO|0ISaUISaUE/WOD JIBYIIBA|IS ZESE//:diY WOl papeojumoq



49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

Greenberg CC, Regenbogen SE, Studdert DM, Lipsitz SR,
Rogers SO, Zinner MJ, Gawande AA: Patterns of communica-
tion breakdowns resulting in injury to surgical patients. ] Am
Coll Surg 2007; 204:533-40

Williams RG, Silverman R, Schwind C, Fortune JB, Sutyak J,
Horvath KD, Van Eaton EG, Azzie G, Potts JR III, Boehler M,
Dunnington GL: Surgeon information transfer and commu-
nication: Factors affecting quality and efficiency of inpatient
care. Ann Surg 2007; 245:159-69

Foster S, Manser T: Receiving care providers’ role during
patient handover. Trends in Anaesthesia and Critical Care
2012; 2:156-60

Kitch BT, Cooper JB, Zapol WM, Marder JE, Karson A, Hutter
M, Campbell EG: Handoffs causing patient harm: A survey of
medical and surgical house staff. Jt Comm J Qual Patient Saf
2008; 34:563-70

Arora V, Johnson J, Lovinger D, Humphrey HJ, Meltzer DO:
Communication failures in patient sign-out and suggestions
for improvement: A critical incident analysis. Qual Saf Health
Care 2005; 14:401-7

Arora VM, Johnson JK, Meltzer DO, Humphrey HJ: A theoret-
ical framework and competency-based approach to improv-
ing handoffs. Qual Saf Health Care 2008; 17:11-4

Riesenberg LA, Leitzsch J, Cunningham JM: Nursing hand-
offs: A systematic review of the literature. Am J Nurs 2010;
110:24-34; quiz 35-6

Riesenberg LA, Leitzsch J, Massucci JL, Jaeger J, Rosenfeld JC,
Patow C, Padmore ]S, Karpovich KP: Residents’ and attend-
ing physicians’ handoffs: A systematic review of the litera-
ture. Acad Med 2009; 84:1775-87

Cooper JB: Do short breaks increase or decrease anesthetic
risk? J Clin Anesth 1989; 1:228-31

Batalden P, Leach D, Swing S, Dreyfus H, Dreyfus S: General
competencies and accreditation in graduate medical educa-
tion. Health Aff (Millwood) 2002; 21:103-11

Nasca TJ, Day SH, Amis ES Jr; ACGME Duty Hour Task Force:
The new recommendations on duty hours from the ACGME
Task Force. N Engl J Med 2010; 363:e3

Philibert I: Supervision, preoccupation with failure, and the
cultural shift in patient handover. J Grad Med Educ 2010;
2:144-5

Wong AK: Curriculum development in anesthesia: Basic the-
oretical principles. Can J Anaesth 2006; 53:950-60

Starmer AJ, Spector ND, Srivastava R, Allen AD, Landrigan
CP, Sectish TC; I-PASS Study Group: I-pass, a mnemonic to
standardize verbal handoffs. Pediatrics 2012; 129:201-4
Riesenberg LA, Leitzsch J, Little BW: Systematic review
of handoff mnemonics literature. Am J Med Qual 2009;
24:196-204

Thompson JE, Collett LW, Langbart M]J, Purcell NJ, Boyd SM,
Yuminaga Y, Ossolinski G, Susanto C, McCormack A: Using
the ISBAR handover tool in junior medical officer handover:
A study in an Australian tertiary hospital. Postgrad Med J
2011; 87:340-4

Horwitz LI, Moin T, Green ML: Development and implemen-
tation of an oral sign-out skills curriculum. J Gen Intern Med
2007; 22:1470-4

Gakhar B, Spencer AL: Using direct observation, formal eval-
uation, and an interactive curriculum to improve the sign-
out practices of internal medicine interns. Acad Med 2010;
85:1182-8

Darbyshire D, Gordon M, Baker P: Teaching handover of
care to medical students. Clin Teach 2013; 10:32-7

Chu ES, Reid M, Burden M, Mancini D, Schulz T, Keniston
A, Sarcone E, Albert RK: Effectiveness of a course designed
to teach handoffs to medical students. J] Hosp Med 2010;
5:344-8

Telem DA, Buch KE, Ellis S, Coakley B, Divino CM: Integration
of a formalized handoff system into the surgical curriculum:

Anesthesiology 2014; 120:218-29

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

Addressing the Mandate for Hand-off Education

Resident perspectives and early results. Arch Surg 2011,
146:89-93

Aylward M, Vawter L, Roth C: An interactive handoff work-
shop to improve intern readiness in patient care transitions.
J Grad Med Educ 2012; 4:68-71

Farnan JM, Paro JA, Rodriguez RM, Reddy ST, Horwitz LI,
Johnson JK, Arora VM: Hand-off education and evaluation:
Piloting the observed simulated hand-off experience (OSHE).
J Gen Intern Med 2010; 25:129-34

McQueen-Shadfar L, Taekman J: Say what you mean to
say: Improving patient handoffs in the operating room and
beyond. Simul Healthc 2010; 5:248-53

Klamen DL, Reynolds KL, Yale B, Aiello M: Students learning
handovers in a simulated in-patient unit. Med Educ 2009;
43:1097-8

Filichia L, Halan S, Blackwelder E, Rossen B, Lok B,
Korndorffer J, Cendan J: Description of web-enhanced vir-
tual character simulation system to standardize patient hand-
offs. J Surg Res 2011; 166:176-81

Drachsler H, Kicken W, van der Klink M, Stoyanov S,
Boshuizen HP, Barach P: The Handover Toolbox: A knowl-
edge exchange and training platform for improving patient
care. BMJ Qual Saf 2012; 21(suppl 1):i1114-20

Devoge JM, Bass EJ, Atia M, Bond M, Waggoner-Fountain
LA, Borowitz SM: The development of a Web-based resident
sign-out training program. Conf Proc IEEE Int Conf Syst Man
Cybern 2009; 2009:2509-14

Lipsett PA, Kern DE: Step 6: Evaluation and Feedback,
Curriculum Development for Medical Education: A Six-
Step Approach, 2nd edition. Edited by Kern DE, Thomas
PA, Hughes MT. Baltimore, Johns Hopkins University Press,
2009, pp 100-44

Gordon M, Findley R: Educational interventions to improve
handover in health care: A systematic review. Med Educ
2011; 45:1081-9

Chu ES, Reid M, Schulz T, Burden M, Mancini D, Ambardekar
AV, Keniston A, Albert RK: A structured handoff program for
interns. Acad Med 2009; 84:347-52

Clark E, Squire S, Heyme A, Mickle ME, Petrie E: The PACT
Project: Improving communication at handover. Med J Aust
2009; 190(11 suppD):S125-7

Malter L, Weinshel E: Improving handoff communication: A
gastroenterology fellowship performance improvement proj-
ect. Am J Gastroenterol 2010; 105:490-2

Nestel D, Kneebone R, Barnet A: Teaching communication
skills for handover: Perioperative specialist practitioners.
Med Educ 2005; 39:1157

Berkenstadt H, Haviv Y, Tuval A, Shemesh Y, Megrill A, Perry
A, Rubin O, Ziv A: Improving handoff communications in
critical care: Utilizing simulation-based training toward pro-
cess improvement in managing patient risk. Chest 2008;
134:158-62

Lyons MN, Standley TD, Gupta AK: Quality improvement of
doctors’ shift-change handover in neuro-critical care. Qual
Saf Health Care 2010; 19:e62

Bump GM, Bost JE, Buranosky R, Elnicki M: Faculty member
review and feedback using a sign-out checklist: Improving
intern written sign-out. Acad Med 2012; 87:1125-31

Swing SR, Clyman SG, Holmboe ES, Williams RG: Advancing
resident assessment in graduate medical education. J Grad
Med Educ 2009; 1:278-86

Guyatt G, Oxman AD, Akl EA, Kunz R, Vist G, Brozek ],
Norris S, Falck-Ytter Y, Glasziou P, DeBeer H, Jaeschke
R, Rind D, Meerpohl J, Dahm P, Schiinemann HJ: GRADE
guidelines: 1. Introduction-GRADE evidence profiles and
summary of findings tables. J Clin Epidemiol 2011; 64:
383-94

Lane-Fall et al.

#202 UdJelN 0 uo 1senb Aq ypd'8£000-0 0010¥L0Z/S26€92/812/1/0Z1/4Pd-81o1E/ABO|0ISaUISaUE/WOD JIBYIIBA|IS ZESE//:diY WOl papeojumoq



EDUCATION

88.

89.

90.

91.

92.

93.

94.

Fletcher G, Flin R, McGeorge P, Glavin R, Maran N, Patey R:
Anaesthetists’ Non-Technical Skills (ANTS): Evaluation of a
behavioural marker system. Br J Anaesth 2003; 90:580-8
Symons NRA, Wong HWL, Manser T, Sevdalis N, Vincent CA,
Moorthy K: An observational study of teamwork skills in
shift handover. Int J Surg 2012; 10:355-9

Horwitz LI, Rand D, Staisiunas P, Van Ness PH, Araujo KL,
Banerjee SS, Farnan JM, Arora VM: Development of a hand-
off evaluation tool for shift-to-shift physician handoffs: The
Handoff CEX. ] Hosp Med 2013; 8:191-200

Horwitz LI, Dombroski J, Murphy TE, Farnan JM, Johnson
JK, Arora VM: Validation of a handoff assessment tool: The
Handoff CEX. J Clin Nurs 2013; 22:1477-86

Norcini JJ, Blank LL, Duffy FD, Fortna GS: The mini-CEX: A
method for assessing clinical skills. Ann Intern Med 2003;
138:476-81

Maran NJ, Glavin RJ: Low- to high-fidelity simulation—A con-
tinuum of medical education? Med Educ 2003; 37:22-8

Westli HK, Johnsen BH, Eid J, Rasten I, Brattebo G: Teamwork
skills, shared mental models, and performance in simulated

Anesthesiology 2014; 120:218-29

229

95.

96.

97.

98.

99.

trauma teams: An independent group design. Scand J Trauma
Resusc Emerg Med 2010; 18:18-47

Broom MA, Capek AL, Carachi P, Akeroyd MA, Hilditch G:
Critical phase distractions in anaesthesia and the sterile
cockpit concept. Anaesthesia 2011; 66:175-9

Jamoom E, Beatty P, Bercovitz A, Woodwell D, Palso K,
Rechsteiner E: Physician Adoption of Electronic Health
Record Systems: United States, 2011. Hyattsville, National
Center for Health Statistics, 2012

Flemming D, Hubner U: How to improve change of shift
handovers and collaborative grounding and what role
does the electronic patient record system play? Results of
a systematic literature review. Int ] Med Inform 2013; 82:
580-92

Nasca TJ, Philibert I, Brigham T, Flynn TC: The next GME
accreditation system—Rationale and benefits. N Engl J] Med
2012; 366:1051-6

ten Cate O, Young JQ: The patient handover as an entrust-
able professional activity: Adding meaning in teaching and
practice. BMJ Qual Saf 2012; 21(suppl 1):i9-12

Lane-Fall et al.

#202 UdJelN 0 uo 1senb Aq ypd'8£000-0 0010¥L0Z/S26€92/812/1/0Z1/4Pd-81o1E/ABO|0ISaUISaUE/WOD JIBYIIBA|IS ZESE//:diY WOl papeojumoq



