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Abstract

Introduction: In recent years, there has been a national push to incorporate high-fidelity quality improvement and patient safety (QIPS)
education into physician training programs. In fact, integration of robust patient safety education became an Accreditation Council for
Graduate Medical Education (ACGME) Common Program Requirement for residency programs in 2017. We developed a curriculum to not
only fulfill the ACGME’s requirement but also provide PGY 1 internal medicine residents with the skills needed to become active
participants in ongoing patient safety work throughout their training and careers. Methods: Our patient safety curriculum was woven into
residents’ existing protected educational time and supported by a standardized facilitator guide and participant workbook. It combined
didactic prework with the review of recent near-miss or low-harm patient safety events, empowering residents to identify root causes and
propose interventions. Results: We successfully delivered our patient safety curriculum to 80 PGY 1 residents over the course of 2
academic years. Residents rated the curriculum as a valuable educational experience, and the event reviews they completed met most of
the criteria for high-quality patient safety reviews according to the Strong String Assessment. Discussion: Implementation of this
standardized curriculum has allowed us to reliably and consistently incorporate experiential patient safety education into the first year of
training for internal medicine residents. Unlike purely didactic sessions, our curriculum encourages active learning, building muscle
memory for event reviews that enables future engagement in patient safety activities.
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Educational Objectives

By the end of this activity, learners will be able to work in
interprofessional teams to:

1. Describe the chronology of a safety event using a cause-
and-effect diagram.

2. Perform a root cause analysis establishing connection
between causes, effects, and events.

3. Write causal statements that adhere to the five rules of
causation.

4. Propose potential action plans with a range of intervention
strengths and methods.

5. Deliver a structured presentation of findings to an
institutional quality or safety committee.
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Introduction

Despite the 2017 Accreditation Council for Graduate Medical
Education (ACGME) updates to the Common Program
Requirements mandating that residents participate in
interprofessional patient safety activities, the 2021 ACGME
Clinical Learning Environment Review (CLER) report outlined
widespread gaps in patient safety education.1-3 In a nationwide
sample, physician trainees demonstrated poor understanding of
the scope of reportable patient safety events, did not appreciate
the importance of reporting low-harm or near-miss events, and
were not aware of the ways that reporting such events could
lead to improvements in systems of care delivery. Beyond that,
the number of trainees who participated in event review was
limited, with only 41% of interviewed PGY 3 residents reporting
event review experience during their training.2 This pervasive
educational quality gap is concerning, especially given that
effective resident quality improvement and patient safety (QIPS)
education has the potential to foster development of future QIPS
leaders and improve institutional safety outcomes.4,5
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To accelerate change, the ACGME launched the Pursuing
Excellence Initiative: Pathway Leaders Patient Safety
Collaborative (PEI PSC) with the goal of developing,
implementing, and evaluating new ways to integrate patient
safety education into physician training programs.6 PEI PSC
utilized the framework for new clinician engagement in patient
safety developed by the National Collaborative for Improving the
Clinical Learning Environment (NCICLE), involving four domains:
Align With Safety Culture, Recognize and Report, Participate
and Analyze, and Translate and Act.7 With the postulation that
early experience in the Participate and Analyze domain would
fuel future investment in the safety process as a whole, the
shared aim of PEI PSC was that “all new clinicians participate in
a systematic interprofessional analysis of a real, recent safety
event during their first year in graduate medical training.”6 Our
institution participated in the second cohort of the PEI PSC, which
involved a needs assessment, mentored curriculum design, and
progressive implementation across residency programs in various
specialties.

Here, we report on the implementation of our patient safety
curriculum in Thomas Jefferson University Hospital’s internal
medicine residency program. Our goal was to develop and
execute a standardized curriculum accomplishing PEI PSC’s
stated aim that would be sustainable with existing resources,
be acceptable to learners, and result in high-quality systematic
event analyses according to the Strong String Assessment, the
standard used by the ACGME to assess learner-derived event
reviews.6,8-10 To accomplish this, we needed to integrate the
learning experience into our program’s existing clinical and
educational schedule, standardize the approach to case selection
and review, and align our curriculum with our institution’s safety
event review process.

We reviewed existing and published patient safety programming
as part of our curricular development. Many curricula use online
modules to teach key concepts, though this type of didactic-only
education does not always translate to real-world implementation
of principles.11-13 To address this, some other curricula
employ active learning by including interactive simulated
cases in their modules.14-16 Yet other programs conduct
patient safety education by fostering resident involvement in
morbidity, mortality, and improvement case conferences17-19 or
departmental peer review committees.20,21 These educational
methods are certainly valuable components of patient safety
education; however, they are not sufficient in addressing the
deficiencies outlined in the 2021 CLER report given that they
typically do not emphasize the importance of reviewing low-
harm or near-miss events and do not necessarily engage all

residents in event review processes.2 They additionally are not
sufficient in fulfilling the goals of the PEI PSC given that they
do not describe active participation in event review for PGY 1
learners.6

To improve patient safety engagement and education at our
institution, bridge the gaps identified in the 2021 CLER report,
and achieve the aims of the PEI PSC, we identified several key
components of successful patient safety education that had not
yet, to our knowledge, been combined in a single curriculum.
First, our residents would perform independent reviews—they
would not duplicate the work done by departmental peer reviews
or institutional patient safety committees but rather report their
findings to those committees, thus increasing authenticity and
learner investment. Next, our curriculum would focus on first-
year clinician learners (PGY 1 residents) so that they could
utilize the concepts learned throughout their training to advance
both their education and our institutional culture of safety.
Additionally, to maintain an environment of psychological safety
despite the sensitive nature of the event review process and to
demonstrate the importance of reporting and analyzing a variety
of events, the cases reviewed would all be near-miss or low-
harm events. Finally, it was important that our curriculum include
multidisciplinary interprofessional perspectives to help expand
the residents’ knowledge of patient safety concepts outside the
physician viewpoint. This aspect was especially crucial given
the rich experience of the nursing profession in the realm of
QIPS.22 We developed a curriculum based on the above and
have iteratively improved it over the past 2 years using feedback
from participants, educators, and institutional patient safety
leadership.

Methods

Setting
This curriculum was designed and delivered in the internal
medicine residency program at Thomas Jefferson University
Hospital in Philadelphia, Pennsylvania, an urban academic
medical center. Our PGY 1 internal medicine class consisted of
37 residents in 2020 and 43 residents in 2021. Our residents
were supported in their QIPS education by an associate program
director specializing in QIPS as well as one or two of the four
chief residents designated as QIPS chief residents. All residents
in our program were scheduled for clinical rotations on a 4+2
basis, whereby following every 4 weeks of core inpatient
rotations they had 2 weeks of ambulatory or elective time.
During these 2-week ambulatory blocks, they had 3 hours of
protected educational time each Friday, which we identified as
the opportune time to deliver this curriculum.
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Development
A working group with expertise in QIPS and curriculum
development, including our hospital patient safety manager,
associate designated institutional official for quality and safety
education, internal medicine associate program director, internal
medicine chief resident for QIPS, and senior associate vice dean
for graduate medical education, participated in the ACGME PEI
PSC. Benefits of the PEI PSC included access to national expert
faculty and a peer learning community that shared experience
and insight into the design of similar curricula nationwide. The
working group developed the curriculum in an iterative fashion
beginning in September 2019.

Materials
We developed standardized curricular materials to serve as a
scaffolding to the learning experience and ensure reproducibility.
These materials included designated prework in the form of
an online module (Appendix A), an electronic event review
workbook (Appendix B), and a detailed guide to assist faculty
facilitators with session structure and time management
(Appendix C). All review materials were stored in a secure online
drive approved for storage of protected health information and
accessible to all team members.

Personnel
Given the size of our residency program and competing
clinical, educational, and administrative demands, it was clear
that involving every PGY 1 in an event review could only be
achieved in a group format. We established six groups of
learners per academic year aligning with our 4+2 schedule
blocks, as described below. Each group was mentored by a
physician faculty facilitator; we selected facilitators based on
interest and experience in QIPS and medical education, and
facilitation was linked to annual division incentives to motivate
and reward involvement. Each group was also joined by at least
one interprofessional team member from pharmacy, nursing,
nutrition, or other allied health professions based on the specific
case to be discussed. Recruitment of these members relied on
existing relationships with interprofessional managers, such as
unit nurse managers, who were invested in learner engagement
in the safety process.

Implementation
With support from residency program leadership, we scheduled
the curriculum to take place over a given 2-week ambulatory
block. Three hours over 2 weeks were protected for group work,
with several days of ambulatory time available before the first
session for independent prework, which was estimated to take
approximately 30 minutes, and 1 week between sessions for

independent intersession work, which was estimated to take
approximately 1 hour (Figure). Group work time occurred in
a virtual videoconference or in-person setting, depending on
COVID-19-related institutional restrictions on gathering at the
time. The schedule allowed all groups to complete the curriculum
over a 12-week period.

We selected a case for each group’s review from cases referred
to the Hospital Medicine Patient Safety Committee or reported
through our institution’s online event reporting system. All cases
constituted near-miss or low-harm events that had occurred on
our inpatient hospital medicine services within 45 days preceding
the start of the review.

Prior to the start of each 2-week curricular block, we emailed
the group (residents, faculty facilitator, and multidisciplinary
team members) with expectations for their participation in the
curriculum. This email included information guiding access to
the secure online drive containing the review materials, the
medical record number and a brief description of the case
they would review, and the prework online module providing
background on core patient safety concepts (Appendix A).
Residents were expected to complete this prework prior to
their first scheduled group session, but completion was not
tracked. The online module remained available as a reference for
just-in-time learning, so that participants could check specific
definitions, methods, and tasks as questions arose during their
reviews.

During the first session (1 hour in duration), each group of
residents met with their faculty facilitator and interprofessional
team member(s). Under the guidance of the faculty facilitator
(Appendix C, page 2), the team collaborated in the electronic
event review workbook (Appendix B, slides 1-7) to document the
steps leading to the assigned near-miss or low-harm adverse
event. They discussed potential contributing causes and
identified gaps in their understanding of the event that would
need to be clarified via in-depth chart review or stakeholder
interviews. To conclude the session, the faculty facilitator
delegated stakeholder interviews and chart review tasks to group
members to be completed as intersession work.

Using nonclinical time during the following week (intersession
work), members of the team each carried out different
components of a multisource review, incorporating stakeholder
interviews, chart review, and analysis of literature, guidelines, or
hospital policy, as appropriate. During the second group session
(2 hours), the residents again met with their faculty facilitator and
interprofessional team. With facilitator guidance (Appendix C,
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Group 1

Group 2
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Group 4

Group 5
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Key

Core inpa�ent 
week
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elec�ve week

REPORT-OUT
One 1-hour report-out (30 
minutes allo�ed to each 
group) to the Hospital 
Medicine Pa�ent Safety
Commi�ee scheduled 
during these 2 weeks

CURRICULUM DELIVERY

M T W Th F M T W Th F

Complete prework in free �me 
(~30 minutes)

Session 1 
(1 hour)

Complete intersession work in free �me 
(~1 hour)

Session 2 
(2 hours)

Figure. Schedule for curriculum delivery and report-out sessions.

page 3), the group finalized the timeline of the event and created
a flow diagram in the event review workbook (Appendix B,
slides 8-12) using information gathered from the intersession
multisource review. Residents then pooled the information
obtained from chart review and stakeholder interviews with their
existing knowledge of the case to identify contributing causes
to the event in the form of causal statements. To conclude the
meeting, the group developed proposed action plans of varying
modalities and strengths based on their causal statements.

Following their review, each group presented a structured
summary of their investigation and proposed action plans to the
Hospital Medicine Patient Safety Committee (Appendix B, slides 8
and 10-12). Thirty minutes were allocated to each group, allowing
all six groups to present over the course of three meetings.
The Hospital Medicine Patient Safety Committee then took on
responsibility for implementing or escalating aspects of the
suggested action plans and later followed up with each group
to inform them of changes implemented based on their event
reviews.

Assessment and Evaluation
We followed Moore’s seven levels of continuing medical
education outcomes in early evaluation of our curriculum,
specifically focusing on level 1, participation; level 2, satisfaction;
and level 5, performance.23 We tracked learner attendance
with the aim that all PGY 1 internal medicine residents would
complete the entire learning experience. Additionally, each
resident who participated in the curriculum completed a
survey to assess satisfaction with various key elements of the
educational experience (Appendix D). Finally, to measure the
performance of each team in generating high-quality event

reviews and to assess successful achievement of the educational
objectives, a third-party safety expert evaluated each group’s
review using the Strong String Assessment (Appendix E), a
standardized tool used by the ACGME for safety event reviews
that considered the timeliness of the review, fidelity of the causal
analysis, involvement of an interprofessional team, strength
of proposed interventions, and handoff of action items to the
organization.6,8-10

Results

At the time of writing, all 80 eligible PGY 1 residents in two
subsequent cohorts of our internal medicine residency program
have completed our patient safety curriculum, supported by eight
faculty facilitators and 16 multidisciplinary team members in 12
separate event review groups.

The survey-based assessment of learner satisfaction (Table)
illustrates that learners felt the patient safety curriculum was
manageable in terms of workload, the curricular materials
supported their review process, and the curriculum was
a valuable learning experience overall. Notably, resident
participants indicated that the curriculum provided an
environment of psychological safety, and they responded most
positively with regard to the involvement of interprofessional
team members being a key part of the process.

In terms of the quality of the event reviews that were completed,
the average Strong String Assessment score for the 12 reviews
performed over our first 2 years of the curriculum was 9.4 out
of a possible 10 points, with a range of 8.5 to 10. All 12 groups
achieved the maximum possible points in six of the nine Strong
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Table. Learner Satisfaction Scores From Postcurriculum Assessment

Statementa M SD

The workload required to complete the safety event review was manageable. 3.2 0.5
Review of the online module improved my understanding of basic patient safety concepts. 3.0 0.7
The safety event review workbook provided structure to help me complete the event review efficiently. 3.0 0.6
Involving an interprofessional team member in the event review improved my understanding of a care process at Jefferson. 3.5 0.5
I felt comfortable talking to people involved in the patient safety event about the details of the event. 3.2 0.6
Overall, I believe the safety event review curriculum was a valuable learning experience. 3.1 0.5

aRated on a 4-point scale (1 = strongly disagree, 2 = disagree, 3 = agree, 4 = strongly agree).

String Assessment domains. Areas where a perfect score was
not achieved for all groups were the number of professional
roles participating in the review (nine of 12 teams scored less
than maximum for the domain, though all teams included at least
one interprofessional team member); inclusion of cause, effect,
and event in every causal statement (four of 12 teams scored
less than maximum for the domain, though all teams created
at least one causal statement that included cause, effect, and
event); and adherence to all five rules of causation in every causal
statement (one of 12 teams scored less than maximum for the
domain, though all teams created at least one causal statement
that adhered to all five rules of causation).

Discussion

Over the first 2 years of the curriculum, all 80 eligible first-
year internal medicine residents completed systematic
interprofessional reviews of actual recent near-miss or low-
harm safety events. On average, learners were satisfied with
the process, felt that the workload was manageable, viewed the
educational infrastructure as having supported their learning,
reported benefits from interprofessional involvement, and
expressed that the review environment was psychologically
safe. The 12 reviews performed via our process met most of
the criteria for high-quality safety reviews as defined by the
Strong String Assessment. Thus, the curriculum met our goals
for participation, satisfaction, and performance.

Resident evaluations of our curriculum emphasize the importance
of interprofessional collaboration throughout the learning
experience. To quote one resident’s comments in the survey,
“The safety event review curriculum was fabulous. I think any
additional involvement of other members of the interprofessional
team would be a benefit.” Another resident noted that the
interdisciplinary team’s importance “came out when our nursing
colleagues were able to provide insights about how things
really work behind the scenes. We learned more about the
hospital—things we can’t see in our day to day.” To achieve
maximal credit for interprofessional involvement on the Strong
String Assessment, one more interprofessional role could have

been added to several of our groups. The addition of more
roles might enhance the event review experience and would
be an opportunity for further growth in our curriculum, but our
experience to date demonstrates that the addition of even a
single nonphysician professional to the review team can have
a profound impact on learners.

This curriculum is generalizable to large core residency programs
in either a virtual or in-person setting and can be adapted to
smaller programs by modifying group size and ratios. Successful
completion of this learning experience in other environments will
depend on many external factors, including institutional safety
culture, organizational approach to risk management, levels
of burnout/engagement, and integration between residency
and patient safety processes. Our residency program has a few
specific advantages that facilitated the success of this curriculum,
but these could be addressed for effective implementation
elsewhere. We operate on a 4+2 schedule, which provides built-
in protected educational time for patient safety education in a
sequence to allow for the natural cadence of a review. Programs
that do not operate on a similar cyclical schedule would need to
ensure that their residents have sufficient protected educational
time to hold comprehensive meetings with facilitators and
multidisciplinary team members as well as time for completion
of work between sessions; this is feasible, as evidenced by the
successful implementation of a version of this curriculum in the
pathology residency program at our institution.24 Additionally,
we are fortunate to have multiple dedicated faculty mentors
with both interest and expertise in QIPS. Residency programs
earlier in the process of QIPS education implementation would
first need to concentrate on faculty development to ensure an
optimal learning experience.

Over the course of our curricular development, we made several
key changes in response to feedback. In addition to formal
survey-based evaluations, we also collected feedback about
the curriculum in separate debrief sessions with the faculty
facilitators, a small cohort of participating PGY 1 residents, and
interprofessional team members and their managers, all with the
goal of continuous curricular improvement. Using the plus/delta
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format for small-group feedback, we solicited strengths of our
curriculum and potential areas for change, which guided iterative
change between years. In the first year of our curriculum, each
weekly session was only 1 hour in duration, which faculty and
residents did not feel was sufficient time to complete the event
review workbook. In response, we expanded the second session
to 2 hours in the second year of implementation, which improved
time management, as reported by all team members in debrief
sessions. Next, we adjusted the timeline of the report-out at the
Hospital Medicine Patient Safety Committee meetings based
on first-year feedback that the meetings were too remote from
the time of the review and/or conflicted with residents’ clinical
schedule. In the second year of the curriculum, we scheduled all
report-out meetings during the next ambulatory block following
the 2-week curriculum to minimize these issues. Finally, in the
second year of the curriculum, we added PGY 2 peer facilitators
to some groups in addition to the faculty facilitators. As residents
who had completed the curriculum the year prior and wanted to
continue engaging with patient safety education, peer facilitators
added a level of relatability and provided senior residents with an
outlet to continue engagement with patient safety activities after
completing the curriculum. PGY 2 engagement did occasionally
come with challenges, such as faculty facilitators needing to
simultaneously manage multiple levels of learners.

We continue to evaluate this curriculum in multiple ways. We
evaluated Moore’s levels 1, 2, and 5, though we did not directly
assess the learning and competence of individual participants
(levels 3 and 4).23 We are thus able to state that the curriculum
is satisfactory to learners and reliably produces high-quality
team reviews that meet our educational objectives. Ongoing
evaluation will focus on individual learning and behavior
change resulting from the curriculum, including downstream
impacts such as event reporting rates. We also continue to
improve the integration of the curriculum with institutional safety
infrastructure. Specifically, we are exploring including hospital
safety managers in the final report-out, integrating reviews
into unit-based leadership structures to grow interprofessional
involvement, and archiving causal statements and action plans
with our patient safety office for future follow-up. Finally, we are
leading an effort to disseminate this curriculum across graduate
medical education training programs at our institution, which is
providing us an opportunity to learn more about the numerous
ways it might be modified to fit the structure and resources of
varied programs.

We suggest that groups planning to implement a curriculum
similar to ours consider how they might provide exposure

to all four key NCICLE domains to ensure a comprehensive
educational experience. Ideal implementation of this type of
curriculum relies on some prior experience in the Align With
Safety Culture and Recognize and Report domains, as well
as future education in the Translate and Act domain later in
training.7 Long-term investment in patient safety by physicians
is crucial and comprises workplace culture as well as a variety
of curricula focused on knowledge, skills, and practice; while
this curriculum does not address all these aspects, it introduces
early postgraduate learners to patient safety event reviews and
produces high-quality event reviews, offering structure for a key
component of the lifelong QIPS learning experience.

Appendices

A. Safety Event Review Prework.docx

B. Safety Event Review Workbook.pptx

C. Facilitator Guide.docx

D. Curriculum Evaluation.docx

E. Strong String Assessment.docx

All appendices are peer reviewed as integral parts of the Original
Publication.
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