
Large-scale implementation of the
I-PASS handover system at an
academic medical centre

David M Shahian,1,2 Kayla McEachern,3 Laura Rossi,3 Roger Gino Chisari,4

Elizabeth Mort5,6

▸ Additional material is
published online only. To view
please visit the journal online
(http://dx.doi.org/10.1136/bmjqs-
2016-006195).

For numbered affiliations see
end of article.

Correspondence to
Dr David M Shahian,
Massachusetts General Hospital
and Massachusetts General
Physicians Organization, Center
for Quality and Safety and
Department of Surgery,
Boston, MA 02114, USA;
dshahian@partners.org

Received 11 October 2016
Revised 30 December 2016
Accepted 16 February 2017

To cite: Shahian DM,
McEachern K, Rossi L, et al.
BMJ Qual Saf Published
Online First: [please include
Day Month Year]
doi:10.1136/bmjqs-2016-
006195

ABSTRACT
Background Healthcare has become increasingly
complex and care delivery models have changed
dramatically (eg, team-based care, duty-hour
restrictions). However, approaches to critical
communications among providers have not
evolved to meet these new challenges. Evidence
from safety culture surveys, academic studies and
malpractice claims suggests that healthcare
handover quality is problematic, leading to
preventable errors and adverse outcomes. To
address this concern, from 2013 to 2016
Massachusetts General Hospital completed phase
I of a multifaceted programme to implement
standardised, structured handovers across all
departments, units and direct care providers.
Methods A multidisciplinary Handovers
Committee selected the I-PASS handover system.
Phase I implementation focused on large-scale
training and shift-to-shift handovers. Important
features included administrative and clinical
leadership support; EHR templates for I-PASS;
hospital handover policy revision; varied
educational modalities, venues and durations;
concomitant TeamSTEPPS training; unit-level I-
PASS champions; handover observations; and
solicitation of caregiver feedback and
suggestions.
Results More than 6000 doctors, nurses and
therapists have been trained. Trended
observation scores demonstrate progressive but
non-uniform adoption of I-PASS, with significant
improvements in the correct sequencing and
percentage of I-PASS elements included in
handovers. Adoption of Synthesis (readback) has
been challenging, with lower scores.
Conclusions Comprehensive I-PASS
implementation in a large academic medical
centre necessitated major cultural change. I-PASS
education is straightforward, whereas assuring
consistent and sustained adoption across all
services is more challenging, requiring adaptation
of the basic I-PASS structure to local needs and
workflows. EHR I-PASS templates facilitated

caregiver acceptance. Initial phase I results are
encouraging and the lessons learned should be
helpful to other programmes planning handover
initiatives. Phase II is ongoing, focusing on more
uniform and consistent adoption, spread and
sustainability.

INTRODUCTION
Problem description
In 2012, Massachusetts General Hospital
(MGH) safety culture survey scores for
handovers and transitions of care, though
similar to the national median, were the
lowest among all domains. Furthermore,
based on safety reports and resident
surveys, deficient handovers were not infre-
quently associated with preventable errors
and adverse events. Although virtually all
departments and divisions had some hand-
over policy, there was no systematic, stan-
dardised, institution-wide approach.
These findings were also concerning

given the educational mission of MGH, as
there are Accreditation Council for
Graduate Medical Education (ACGME)
Common Program Requirements (VI.B.2
and VI.B.3) for resident competency in
‘effective, structured handover pro-
cesses’.1 A previous study of MGH resi-
dents demonstrated that handovers often
lacked important elements, and 59.4% of
respondents reported that problematic
handovers had contributed to major or
minor patient harm.2

These considerations were the proxim-
ate stimulus for the MGH Center for
Quality and Safety (CQS) to implement a
comprehensive handover initiative using
the I-PASS system.3–5

Available knowledge
The handover problem
Handovers of patient care responsibility
are ubiquitous in healthcare, affecting all
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practitioners in a myriad of different scenarios: nurses,
residents, attending physicians and therapists; shift
change, weekend coverage, night floats, off-service
transitions, cross-service or cross-venue transfers; and
inpatient–outpatient transitions.6 7 However, despite
their central role in assuring safe and high-quality
care, evidence from multiple sources demonstrates
that healthcare handovers are often flawed or inad-
equate. Handoffs and transitions of care are typically
among the lowest scoring domains in national sum-
maries of Agency for Healthcare Research and Quality
(AHRQ) safety culture survey scores (47% positive in
2014),8 and communication failures are a common
cause of Joint Commission Sentinel Events9 and mal-
practice claims.10–12

Handovers have not evolved to meet the needs of contemporary
practice
Healthcare handovers have always been suboptimal.
However, their inadequacy has become more apparent
and consequential in recent years, and the attention
focused on them has commensurately increased,13–15

because they have not evolved to meet the new para-
digms and challenges of modern healthcare.
Medicine and surgery have become increasingly

complex—more diagnoses and treatments, more prac-
titioners involved in a patient’s care, team-based care
and new care delivery venues. A decade ago, estimates
suggested that an average patient hospitalisation was
associated with 24 physician and nurse handovers and
the number is undoubtedly larger now,13 14 providing
even more opportunities for error.16

The highly variable, inconsistently effective practice
of healthcare handovers stands in stark contrast to the
systematic teaching, implementation and monitoring
of communication strategies that characterises truly
high reliability professions such as aviation, space
exploration (National Aeronautics and Space
Administration), nuclear power, railroad and ambu-
lance dispatch and Formula One racing.7 17–20 Health
policy, regulatory and accreditation organisations all
now recognise the need to improve and standardise
healthcare handovers to achieve comparable levels of
reliability.1 21 22

Handovers at teaching hospitals
Teaching hospitals are particularly vulnerable to
handover-related adverse events and patient harm
because of their complex case mix, size, frequent resi-
dent handovers and constantly changing trainee rota-
tions.2 23–28 Resident duty-hour restrictions have
further exacerbated the handover problem, as cross
coverage and night floats are increasingly used.
Residents are often less knowledgeable about their
patients; there are more delays, in-hospital complica-
tions and preventable adverse events; continuity of
care has decreased; and the overall quality of medical
and surgical care is potentially compromised.29–37

Lack of systematic handover education
Despite the availability of various handover educa-
tional strategies,38 39 most medical students and resi-
dents still receive little or no formal education in
structured, standardised handover and communication
techniques, nor are there widely accepted standards or
expectations.19 26 38–45 Handover techniques are typ-
ically learned by apprenticeship and imitation of local
practice and vary substantially by unit and service.

Assuring care continuity in the new paradigm
Clearly, the optimal balance of trainee fatigue mitiga-
tion, continuity of care and patient safety has not yet
been achieved, and better handovers are critically
needed. In the new paradigm, optimal team communi-
cations and continuity of care will assume greater
importance as individual practitioner continuity
diminishes.27 46

Rationale for the I-PASS system
I-PASS contains all optimal handover features
Considerable research, including studies from
consistently high-reliability industries and professions,
has identified features that characterise optimal
handover practice (table 1, left column).6 7 12 14–16

19 21 26–28 47–50

I-PASS handovers incorporate all the optimal hand-
over features in table 1, and this system has been
rigorously studied, validated and published in the
peer-reviewed literature.3–5 52 We found I-PASS to be
simple and intuitive; it was specifically designed for
healthcare and can accommodate numerous complex
patients and problems; and robust educational
resources are available, including relevant aspects of
TeamSTEPPS.
The first three I-PASS elements are familiar to most

clinicians—illness severity (how sick is the patient),
patient summary (events leading up to the hospitalisa-
tion; diagnostic work up; hospital course; treatments;
overall plan) and action list (what needs to be accom-
plished by the handover receiver; time frame; consul-
tations and test results; indication of completion).
I-PASS also incorporates two elements which are

not as familiar to clinicians and much less consistently
used in current handover practice —situational aware-
ness/contingency planning and synthesis by receiver.
The former emphasises situations that might arise
given a patient’s hospital course or disease process,
and the suggested actions or treatments. This is antici-
patory problem solving, similar to an emergency
checklist for airline pilots, which makes the incoming
provider better prepared for all eventualities.
Synthesis by receiver, a communication standard in

most other high-reliability professions, is the concise
checkback or readback of the information which has
been conveyed, followed by an opportunity for bidir-
ectional, interactive discussion and questions between
handover giver and receiver (rather than one-way,
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telegraphic communication). This assures accurate and
complete information transfer and enhances under-
standing of the patient.53–55

Systematic curricular development
Among handover systems we evaluated, a uniquely
desirable feature of I-PASS was its systematic, formal
curricular development,4 including detailed concep-
tual and logic models.

Evidence-based practice
Results of a pilot study using an I-PASS precursor, and
a subsequent multicentre I-PASS study, have shown
dramatic reductions in errors and adverse events,5 52

which greatly facilitates provider acceptance.

Compatibility with MGH culture and organisational needs
Core attributes of the I-PASS system are fully consistent
with MGH organisational culture and context,56

including evidence-based practice and a commitment
to quality and safety, and only a manageable number of
new skills and organisational changes were required.

Understanding and mitigating potential implementation barriers
Even evidence-based programmes that have been suc-
cessful in pilot studies may not achieve similar results
when more broadly applied in real-life healthcare

settings.57 This may reflect failure to understand and
address theoretical and contextual barriers to
implementation.56 58 59

The MGH I-PASS initiative illustrated potential
challenges that were similar to those described by
Grol and Grimshaw56 in the context of a hand
hygiene programme. These included lack of practi-
tioner understanding of the impact of non-compliance
on patient outcomes, and resulting unwarranted
comfort with current approaches (cognitive theory);
lack of external stimuli for change, such as feedback
on current performance, incentives and modelling of
new practices (behavioural theory); lack of social or
group norms, opinion leaders or local consensus (eg,
senior residents and attendings were generally satisfied
with existing practices and reluctant to change (social
influence theories)); lack of existing institutional
policy promoting the expected behaviour (organisa-
tional theory); and the need for clear, appealing mes-
sages about the importance of the initiative
(marketing theory).
Finally, a number of practical organisational factors

also posed potential barriers to successful I-PASS
implementation. These include patient coverage and
workload concerns (eg, perceived insufficient time to

Table 1 Optimal handover features and corresponding MGH implementation tactics

Achieving optimal handovers MGH implementation tactics

Senior leadership support All hospital administrative and clinical leadership engaged, and actively and
publicly supported implementation

Formal education and training for all care providers Function and venue-specific, multimodality training programme developed for
all direct caregivers, departments and units

Make evidence-based case for handover improvement All training sessions and presentations begin with discussion of current
handover deficiencies and their consequences

Handover recognised as transfer of patient information and responsibility Training programme explicitly discusses handovers as transfer of patient
responsibility, not just information

Cultural expectation of concise, complete, accurate handovers Strategic goal is to advance MGH safety culture, creating an expectation for
optimal, structured handovers

Complete critical diagnostic (test results) and treatment activities before
handovers; adequate handover time, quiet space, ‘sterile cockpit’ with
limited interruptions

Training programme emphasises handover context—critical test results and
other tasks completed, appropriate time and space, limited interruptions

Concomitant team training, such as TeamSTEPPS and Crew Resource
Management

Training programme includes introduction to TeamSTEPPS

Standardised content, structure, sequence (facilitate with mnemonics) Standardised I-PASS structure is simple, intuitive, easy to remember and use

Adapt to local workflows Basic I-PASS handover structure and content adapted to specific services,
units and workflows; suggestions elicited from front-line staff, including
residents

Direct, interactive, face-to-face communication with opportunity for
questions

Training programme emphasises in-person verbal handovers with interactive
dialogue whenever possible

Written or electronic handover document supplements verbal
communication; integration with IT systems (including templates and
prompts); facilitates but does not replace face-to-face communication

I-PASS implementation overlapped with installation of new EHR, which was
modified to include I-PASS formatted handover templates with some
autopopulation functionality

Explicit contingency planning for active and anticipated problems Situational awareness and contingency planning are the fourth element of
an I-PASS handover

Verification—‘readback’ or ‘checkback’ Synthesis (read back and interactive discussion) is fifth element of I-PASS
handover

Observations Observations strongly encouraged for each department; results recorded,
tabulated; transparent feedback provided

Assess outcomes Kirkpatrick51 training effectiveness levels 1–3 evaluated, level 4 pending

MGH, Massachusetts General Hospital.
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do an I-PASS handover on each patient); and challen-
ging current workflows on some services, such as
asynchronous handovers using secure email, which is
contrary to the I-PASS emphasis on in-person, syn-
chronous, interactive dialogue. Understanding these
theoretical, practical and contextual barriers to com-
pliance assisted us in designing customised interven-
tion approaches.

Specific aim
The project aim was to implement I-PASS across all
MGH disciplines, venues and caregivers, thereby
improving handover communications and ultimately
reducing medical errors and adverse events.

METHODS
Context
Hospital statistics
MGH is a 999 bed tertiary/quaternary academic
medical centre located in Boston, Massachusetts. It
serves local patients from metropolitan Boston and
adjacent suburbs and is a national and international
referral centre for complex or critically ill patients.
MGH has approximately 51 000 annual admissions,
106 000 emergency department visits, 21 000
inpatient surgical operations and 16 000 outpatient
surgical procedures. The Massachusetts General
Physicians Organization (MGPO) is a multispecialty
group practice employing roughly 2500 physicians.
MGH has approximately 880 residents and interns,
4800 registered nurses and nearly 25 000 full or part-
time personnel.

Complex case mix and teaching mission
MGH’s often complex patient population requires the
involvement of many different providers and services,
and accurate information exchange among them is
critical. As a major teaching institution, residents are
involved in the care of most patients, and they con-
stantly convey important end of shift and end of rota-
tion information.

Senior leadership support and the Lawrence CQS
MGH and MGPO Board of Trustees and senior lead-
ership are committed to quality and patient safety; in
2007, they established the Lawrence CQS to acceler-
ate progress in these areas. CQS coordinates all
quality and safety activities within the institution,
aided by a network of departmental and Patient Care
Services (Nursing) quality chairs, and it was well posi-
tioned to direct I-PASS implementation. This initiative
was led by three CQS staff as part of their institutional
responsibilities. Except for initial startup costs,
ongoing costs of education and programme manage-
ment consisted mainly of staff time and were consid-
ered part of the Center’s annual goals.

Interventions
The right column of table 1 summarises MGH imple-
mentation approaches, which reflect the optimal
handover principles in the left column6 7 12 14–16

19–21 26–28 38 40 47–50 60–64 and the contextual features
described previously. Important components include
the following.

MGH Handovers Committee
In 2013, MGH formed a multidisciplinary Handovers
Committee consisting of representatives from CQS,
physician and nurse leaders from across the institu-
tion, therapists, educators and trainees. This commit-
tee evaluated various handover systems and selected
I-PASS. It subsequently provided high-level strategic
direction and served as the link to other stakeholder
groups.

Senior leadership advocacy
The support of senior hospital leadership, board
members, department chairs and senior physicians
and nurses was critical to effect major behavioural
and cultural changes.65 Considerable effort was
devoted to educating these groups and assuring their
engagement in I-PASS implementation. The Hospital
President communicated his support for I-PASS in
global emails, and I-PASS leaders presented to the
MGH Board of Trustees and department chairs.
Physician education was usually conducted by a
Hospital Vice President, which sends an important
message regarding institutional commitment.

Universal training
In contrast to the more limited approach in some pre-
vious I-PASS publications, we trained all direct care-
givers (eg, attending physicians and residents, nurses,
therapists), with education tailored to specific role
groups, venues and specialties. This broader scope of
implementation demonstrated that I-PASS was an
institutional priority, and it also facilitated use of
I-PASS in communications across role groups and
settings.

Housestaff Quality and Safety Committee
Most physician handovers occur among residents. As
a source of frontline feedback regarding implementa-
tion barriers and suggested changes, the Housestaff
Quality and Safety Committee provided valuable
input and leadership, facilitating iterative improve-
ments in implementation strategies and tactics.

Timeline
Ideally, all caregivers would be educated simultan-
eously, and implementation would progress in parallel
across the institution. However, the realities of clinical
care, hospital operations, fiscal constraints and com-
peting priorities made this impossible at MGH, as it
likely would be at many other hospitals. For example,
it was necessary to train nearly 4000 nurses without
taking them offline (which would have required
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expensive backfilling), and staggered training was
necessary. Also, during phase I of I-PASS implementa-
tion (2013–2016), MGH had numerous other major
competing priorities including Joint Commission
preparation, Ebola planning and installation of a new
Electronic health record (EHR). Phase II (adoption,
spread and sustainability) is expected to take several
more years.

Communicating the evidence base
When MGH began its I-PASS initiative, most clini-
cians were satisfied with their current handovers and
unenthusiastic about changing their practices without
a compelling motivation. Thus, our I-PASS training
programmes emphasised the empirical evidence
linking structured, standardised handovers and higher
quality patient care. All I-PASS training presentations
began with a review of the evidence supporting the
urgent need to improve patient handovers; the antici-
pated improvements in patient safety that would likely
result; and the demonstrated effectiveness of I-PASS in
peer-reviewed publications.

Varied, flexible training opportunities
Training sessions varied from brief I-PASS introduc-
tions (20–30 min) to 1.5–2 hours, full training ses-
sions. Presentations were developed for all potential
training opportunities, and they were offered at a
variety of times to accommodate different schedules.
These included 25 open training sessions with hand-
over simulations (631 individuals trained); presenta-
tions to 20 individual departments or units, either at
Grand Rounds or departmental meetings (1091 indi-
viduals trained); and orientation sessions for new
house officers in June. In order to train 4000 nurses
without disrupting their patient care responsibilities,
a comprehensive, multimodality educational initiative
was developed and implemented by the MGH
Knight Center for Clinical and Professional
Development.
All these training opportunities were also made

available on an ongoing basis for new trainees, attend-
ing staff, nurses, therapists and other staff involved in
direct patient care.

Multimodal educational techniques
A variety of adult learning modalities were either
created internally or adapted from the I-PASS develo-
pers (http://ipassstudygroup.com/), including didactic
lectures, web modules, teaching manuals, slide presen-
tations, videos, workshops, simulations, role playing
and an introduction to TeamSTEPPS. I-PASS hand-
overs were imbedded within a number of scenarios in
the MGH Simulation Unit. We also implemented peri-
odic hospital-wide public relation campaigns including
hospital newsletters and emails, posters featuring hos-
pital leaders, badge cards and buttons.

MGH handover policy revision
The hospital’s policy on handovers and transitions of
care was due for its periodic revision as I-PASS was
being introduced. At the request of the Handover
Committee, this policy was amended to explicitly rec-
ommend (but not mandate) the use of I-PASS.

Appropriate sequencing
I-PASS implementation began with shift-to-shift hand-
overs, as these are the most frequent and universal.
Individual services and units were encouraged to
adapt the basic I-PASS structure to their particular
workflows, which were mapped, and numerous tem-
plates and unit-specific demonstration projects were
developed. During phase II, currently underway,
cross-departmental and cross-venue handovers will be
implemented.

EHR handover templates
I-PASS implementation overlapped with introduction
of a new EHR into the hospital. We included
members of our EHR and IT leadership in the
Handover Committee, and they developed and
adapted EHR I-PASS templates with some convenient
autopopulation capabilities. A manual was developed
which summarised the use of I-PASS templates for
specific handover applications.
Integration with the hospital EHR has been a valu-

able adjunct to foster I-PASS implementation. It pro-
vides detailed, I-PASS formatted, computer-accessible
or typed summaries of patient information that
reinforce and supplement verbal handovers, thereby
increasing both their efficiency and accuracy.

Local resource leaders
Similar to the experience with surgical checklists,57

we realised that simply teaching I-PASS without an
explicit plan to encourage and monitor local imple-
mentation was likely to fail. We also recognised the
need to transition responsibility for adopting and sus-
taining I-PASS from a few CQS project leaders to a
larger group of local operational leads.
One important tactic was identification of 15

department and unit-level resource leaders to serve as
local champions and educational resources; they
assumed progressively greater responsibility for coord-
inating local I-PASS implementation on their service
or unit.

Observers
Resource leaders recruited additional residents, faculty
and senior nurses and technicians on their services to
serve as handover observers. Ideally, these observers
understood the I-PASS system and were also familiar
with the individual patients being discussed. They
could therefore assess both I-PASS adherence and clin-
ical content. Additional I-PASS education and supple-
mental training in observation and grading were
provided for these individuals.
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Observations provide empirical data regarding
I-PASS compliance; they reinforce the commitment of
the institution to this process; and they provide an
opportunity for immediate feedback and education. A
form was developed and vetted through our
Handover Committee for use in observing and
grading handovers, and this was also made available as
a smartphone application (see online supplementary
file 1).

Workflow mapping, focus groups and demonstration projects
Handover workflows were mapped in a number of
departments, and focus groups were held with various
constituencies, including the Housestaff Quality and
Safety Committee, to expose barriers to I-PASS imple-
mentation and discuss mitigation strategies. I-PASS
leaders worked with selected services and departments
to develop demonstration projects that addressed imple-
mentation barriers or expanded I-PASS into new areas
(eg, cross-departmental and cross-venue handovers).

Study of the intervention
Evaluation of implementation effectiveness was
guided by the four-stage Kirkpatrick model.51

Measures
Measures included Kirpatrick level 1—reaction (do
trainees feel it was a valuable experience) and level 2
—learning evaluations (did you impart the desired
knowledge and achieve the educational objectives),
which were ascertained using structured, post-training
surveys; and Kirpatrick level 3—behaviour (are the
trainees actually applying the new knowledge chan-
ging behaviour), determined using monthly depart-
mental or service-level handover observations.
Kirpatrick level 4—results (impact on patient quality
and safety) data were not obtained, as discussed in the
Limitations section.

Analysis
Descriptive survey and observation results were ana-
lysed by department and service, and over time. Results
were displayed in both tabular and graphic formats.

Ethical considerations
This is an institution-wide, operational implementa-
tion rather than a research project, and Institutional
Review Board review was not sought.

RESULTS
Physician results
Post-training surveys (see online supplementary file 2)
have generally shown 80%–100% positive responses
to Kirkpatrick level 1 (eg, content, pace, length, edu-
cational tools) and Kirkpatrick level 2 (acquisition of
the desired knowledge, skills and attitudes, including
I-PASS elements and characteristics of optimal hand-
overs) evaluations. Trainee feedback did result in a
reduction of full training programme length from 2–3
to 1–2 hours.
Online supplementary file 1 shows an observation

form, available as a printed document or smartphone
application, which is used to track I-PASS compliance
(Kirkpatrick level 3) across units and longitudinally.
Online supplementary file 3 is an example of
1 month’s Kirkpatrick level 3 outcomes from a single
department, during which nine handovers were
observed.
After collection from each department, physician

handover observation data are aggregated and
updated by CQS for each I-PASS question and obser-
vation period (table 2) and the total number of
monthly observations by each department is also tabu-
lated (table 3). There is wide variability across depart-
ments in the number of monthly and total handover
observations, indicating we have not yet achieved the
desired level of institutional adoption and consistency.
Figure 1 shows hospital-wide Kirkpatrick level 3

physician observation results from table 2, plotted
over time. Subsequent to our October 2015 pilot, the

Table 2 Monthly summary of physician observation results

Oct 2015
pilot

April
2016

May
2016

June
2016

July
2016

August
2016

September
2016

November
2016

Observations (n) 96 175 88 114 87 81 85 97

Included or positive (%)

Illness severity 28 68 73 67 91 77 77 83

Patient summary 98 94 97 99 95 100 100 98

Action list 81 88 84 90 90 90 89 90

Situational awareness/contingency
planning

44 67 83 86 83 90 86 89

Synthesis 54 67 69 62 74 77 75 70

Correct sequence 46 75 70 84 81 75 82 80

Giver prepared 93 90 94 94 98 98 99 97

Receiver engaged 82 97 95 98 98 95 99 96
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formal observation programme began in April 2016
and has been conducted monthly thereafter (except
October 2016 due to technical issues). Scores are pro-
vided for inclusion of each of the five I-PASS ele-
ments, correct sequence, giver preparedness and
receiver engagement. Initially low scoring areas
(illness severity, situational awareness and contingency
planning, synthesis and correct sequence) all improved
substantially, while patient summary, action list, and
giver and receiver performance were high initially and

remained so. Scores for synthesis were consistently
among the lowest.

Patient Care Services (Nursing) results
Figure 2 shows observation results for selected nursing
units as compiled by MGH Patient Care Services.
Similar to the departmental results, which focused
more on physicians, nursing results show initially high
and relatively stable scores for patient summary and
action list, as they have historically been included in

Table 3 Observations by department: 2016

Department April May June July August September November Total

A 11 11 8 10 10 10 11 71

B 11 10 10 10 10 0 0 51

C 16 10 28 0 0 0 0 54

D 16 0 8 18 0 15 0 57

E 9 4 7 7 7 0 6 40

F 25 21 9 20 9 14 38 136

G 10 0 10 0 0 0 10 30

H 0 8 10 7 7 7 0 39

I 0 0 0 0 0 0 0 0

J 5 0 0 0 0 0 0 5

K 48 8 14 10 10 23 7 120

L 0 0 0 0 13 11 10 34

M 8 11 8 0 10 0 10 47

N 11 0 0 0 0 0 0 11

O 5 5 11 5 5 5 5 41

Total 175 88 123 87 81 85 97 736

Figure 1 Physician I-PASS Handover Observation Results (October 2015 pilot; April through November 2016 observations).
Hospital-wide Kirkpatrick level 3 results of physician handover observations at the department or service level, including data from the
October 2015 pilot and subsequent April through November 2016 (except October 2016) observation cycles. Scores are plotted for
inclusion of each of the five I-PASS elements, correct sequence, giver preparedness and receiver engagement. Initially low scoring
areas (illness severity, situational awareness and contingency planning, synthesis and correct sequence) all improved substantially,
while patient summary, action list and giver and receiver performance were high initially and remained so.
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most handovers. Illness severity, situational awareness/
contingency planning and synthesis were incorporated
less frequently in the pre-implementation period but
rapidly increased postimplementation.

DISCUSSION
Summary and interpretation
The MGH I-PASS initiative represents, to our knowl-
edge, the largest single institution implementation of
this handover system in a tertiary general hospital
with a predominantly adult population. Our initiative
is also unique in breadth, encompassing all caregivers,
services and units.
We have demonstrated that successful training of

large numbers of caregivers can be achieved by a rela-
tively small team of committed project leaders, with
modest direct costs and without sacrificing operational
effectiveness. Centralised leadership and decentralised
local champions have complementary roles and value.
Availability of I-PASS functionality within our EHR
was particularly valuable when used to its maximum
potential. We strongly advise the early involvement of
resident leaders in I-PASS initiatives, as they can
provide critical insights on implementation barriers
such as workflow and systems issues.
Our goal of more expansive I-PASS implementation

also exposed challenges that are likely not unique to
MGH. Unlike early initiatives that focused primarily
on doctors in paediatric units, our population of care-
givers, services and locations was much more diverse.

Rather than imposing a single model, we emphasised
adaptation of the basic I-PASS structure to service-
specific needs. For example, essential details within
the patient summary may be much different on an
obstetrics and gynaecology service than a medical
oncology unit. Notably, there is no prescribed amount
of information detail or time for an I-PASS handover,
and it may be quite short for a stable patient about to
be discharged.
Adoption of I-PASS on surgical services has been

less consistent than on medical and paediatric units.
In focus groups, surgical staff and residents noted that
they often covered a large number of patients, many
of them postoperative and completely stable, and
there was insufficient time to do a formal I-PASS
handover on every one. We encouraged surgical ser-
vices to appropriately adapt the basic I-PASS structure,
especially for straightforward patients.
In our experience, synthesis or readback was the

most challenging feature of I-PASS for clinicians.
Although ubiquitous in other high-reliability profes-
sions such as military or commercial aviation, it has
until now been rare in healthcare, and many clinicians
find it awkward. Also, some services routinely con-
ducted handovers using secure email or other types of
asynchronous, one-way communication rather than
direct face-to-face or telephonic methods. Adding
I-PASS synthesis (readback) would require substantial
workflow changes which were not always acceptable
to the clinicians.

Figure 2 Patient Care Services (Nursing) Pre and PostImplementation Observation Results. Observation results for selected nursing
units. Similar to the departmental results, which focused more on physicians, nursing data show initially high and relatively stable
scores for patient summary and action list, both of which have been included historically in most handovers. Illness severity,
situational awareness/contingency planning and synthesis were incorporated less frequently in the pre-implementation period but
rapidly increased postimplementation.
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Complaints about I-PASS sometimes noted ‘insuffi-
cient time’ to do structured handovers on every
patient being covered. We believe this is not an I-PASS
issue per se, but rather reflects the challenges of cover-
ing large numbers of patients, especially in the era of
duty-hour restrictions. In fact, I-PASS should facilitate
efficient and effective handovers because it is struc-
tured and standardised.
Ultimately, for I-PASS to be sustained within an

institution, cultural change is required. Education is
the easiest aspect of an I-PASS initiative. Assuring
widespread, consistent adoption and sustaining this
over time requires that it be imbedded within the
organisational culture.66

Limitations
Because of the scope and scale of our implementation,
as well as competing initiatives, it was necessary to roll
out I-PASS over a period of several years. This created
challenges when attempting to incorporate I-PASS into
cross-departmental or cross-venue handovers if one of
the areas had not yet fully adopted I-PASS. Another
consequence of this asynchronous roll-out was that
observational data were not available from every
department and unit for every time period.
MGH is a large, metropolitan, academic medical

centre where resident handovers predominate. While
this could potentially limit generalisability, we believe
that the basic principles described could be easily
extrapolated to other types of institutions.
Without active surveillance by trained nurses and

physicians,5 Kirkpatrick level 4 results (eg, reduction
in handover-related adverse events and medical
errors) are challenging and costly to acquire in a non-
investigational, operational setting. Also, it can be dif-
ficult to specifically link improved outcomes to
I-PASS, because most institutions conduct multiple
process improvement activities at any time. As a less
resource-intensive proxy for active surveillance, in
phase II we plan to use surveys similar to those of
Kitch and associates,2 in which caregivers are expli-
citly asked about handover-related adverse events in
their recent experience.
We are also cataloguing safety reports citing inad-

equate handovers as a causative factor. However, such
results are difficult to interpret as we are simultan-
eously encouraging more safety reporting in general.
Finally, in 1–2 years we will be conducting our peri-
odic safety culture survey update and will specifically
assess the impact of I-PASS implementation on the
handovers and transitions of care domain.

CONCLUSIONS
From 2013 to 2016, we initiated large-scale, multidis-
ciplinary I-PASS training and implementation at a
major academic medical centre, with promising early
results and actionable lessons for ongoing refinement.
Although a major institutional effort, this was

conducted with little cost beyond the time of the lead
staff. Phase II will include further adoption strategies:
customising the tool for specific disciplines and work-
flows, expanding to other types of handovers and
measuring Kirkpatrick level 4 outcomes or their
proxies. We believe that, once embedded in hospital
culture, this approach has the potential to dramatically
improve patient care.
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