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ABSTRACT

Background Resident participation in quality improvement and patient safety (QIPS) programs is an essential training experience and
Accreditation Council for Graduate Medical Education requirement. However, the most effective approach to achieve this is unclear.
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Objective We developed an experiential Quality Improvement and Patient Safety Curriculum and Resident Experience (QIPS CURE)
program, which provides internal medicine (IM) residents with foundational QIPS knowledge, and evaluated its effectiveness.

Methods After reviewing IM residency QIPS curricula and obtaining input from institutional stakeholders in 2013-2014, we launched
a longitudinal QIPS curriculum for all 66 postgraduate year 1-3 IM residents in July 2014. The QIPS CURE included 2 major elements:
didactics, delivered through a variety of sources, including online modules and workshops, and hands-on projects. We delivered this
curriculum annually from 2014 to 2018. We used project completion and an attitude survey of participants to evaluate it.

Results Six projects were completed in 2014-2015, and 10 projects completed yearly for the next 3 academic years. Residents
presented all projects at regional meetings. Surveyed residents reported improvement in understanding (M =5.71, SD = 1.07 pre- to M
= 6.38, SD = 0.49 post-curriculum, P =.013) and competence (M = 3.31, SD = 1.18 pre- to M = 6.08, SD = 0.77, post-curriculum, P <
.001) when comparing graduates of the curriculum with incoming interns. Qualitative analysis revealed perceived acquisition of skills
needed to carry out successful QIPS projects.

Conclusions This QIPS program was sustainable over 4 years and generally well-received by residents, with many projects completed
each year.

Introduction However, the optimal way to meet these expecta-
tions is not clear. Recently, QI leaders have identified
that most resident QIPS projects are not aligned with

clinical sites’ priorities and fail to utilize an interpro-

Development of quality improvement and patient
safety (QIPS) skills has become a key competency in

medical education since the Institute of Medicine
underscored the prevalence of medical errors and the
need to improve the quality of care in the US health
care system.'™ To achieve this goal, the Accreditation
Council for Graduate Medical Education (ACGME)
outlines expectations of programs and trainees.’
Trainees are expected to actively participate in patient
safety systems and advocate for system improvement,
recognize and report system errors, analyze and
improve the quality of their practice, and participate
in interprofessional QI activities.”™’

DOI: http://dx.doi.org/10.4300/JGME-D-19-00612.1
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Editor’s Note: The online version of this article contains the results of
reviewing the status of quality improvement and patient safety
(QIPS) curricula in other ACGME residency programs, QIPS curricular
goals, methods of achievement, and advantages and challenges,
the project proposal worksheet, the QIPS Curriculum Survey, a
summary of completed residents’ QIPS projects, and complete
results of the qualitative analysis of resident comments.

fessional team.® Barriers include lack of dedicated
time, lack of faculty expertise, and challenges to
promoting interprofessional activities.” "'

In response to these barriers, we developed the
Quality Improvement and Patient Safety Curriculum
and Resident Experience (QIPS CURE) program, a
longitudinal QIPS curriculum combining foundation-
al QIPS knowledge with project-based experiences.
We evaluated this program via resident surveys and
completion of projects.

Methods
Setting and Participants

The University of Missouri-Kansas City (UMKC)
internal medicine (IM) residency program is a
university-based program affiliated with an urban
safety net hospital and a tertiary referral center. The
program has a total of 57 categorical and 9
preliminary residents.
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We introduced this curriculum to coincide with the
launch of an ambulatory block scheduling system, in
which residents are divided into 5 cohorts. Each
cohort rotates through a staggered 4-week cycle
followed by a 1-week outpatient block (4+1). We
protected a 2.25-hour block of time during each
cohort’s outpatient (+1) week for the QIPS CURE. An
overview of the composition of these groups, along
with faculty and resident time commitments, can be
found in the FIGURE.

Intervention

In 2013-2014, prior to launching the QIPS CURE at
UMKC, the IM residency program director and the
program’s QI curriculum director, hereafter referred
to as “lead faculty,” solicited support from multiple
stakeholders—the designated institutional official;
leadership from the hospitals’ quality, safety, and
information technology (IT) departments; residency
leadership; residents; potential faculty mentors; and
the chair of the department. We also sought insight
and direction by reviewing the status of QIPS
curricula in other ACGME IM residency programs
in the United States. Results of the review are
provided as online supplemental material. We
launched our required longitudinal QIPS curriculum
for all 66 postgraduate year (PGY) 1-3 IM residents
in July 2014, and delivered it annually. We are
reporting the results of the first 4 years (2014-2018),
though the program is still ongoing.

QIPS CURE Curriculum

Didactic Component: To give residents the practical
skillset and basic QIPS knowledge needed to engage
in projects, we used a variety of didactic methods. We
employed a flipped classroom model, with residents
completing Institute for Healthcare Improvement
(IHI) Open School modules'" prior to meeting as a
group. In-person time also included discussion of the
modules and project development. Residents com-
pleted all modules necessary to earn the IHI’s Basic
Certificate in Quality and Safety. We invited members
of the hospital’s patient safety team to facilitate in-
person sessions, including a simulated root cause
analysis and a revamped monthly morbidity and
mortality conference. The team members also dem-
onstrated how to log a patient safety event. Each
resident showed competency by logging an event
themselves. Additional resources were employed to
help with specific QIPS topics. An outline of the
curriculum structure and specific sessions can be
found in TaBLE 1. Finally, residents reviewed and
reflected on their own personal outpatient and
inpatient quality metrics. An overview of our
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What was known and gap

Resident participation in quality improvement and patient
safety (QIPS) programs is an essential training experience
and an Accreditation Council for Graduate Medical Education
requirement. However, the optimal way to meet these
expectations is not clear.

What is new

A longitudinal, experiential Quality Improvement and Patient
Safety Curriculum and Resident Experience (QIPS CURE)
program that provides internal medicine residents with
foundational QIPS knowledge.

Limitations
Single specialty and single institution limits generalizability;
evaluation survey was not tested for validity.

Bottom line

A longitudinal QIPS curriculum in a GME program was
sustained over multiple years and was well-received by
residents.

curricular goals and specifics of how they were
achieved within the curriculum is provided as online
supplemental material. We also reviewed the advan-
tages and challenges of our approach.

Leadership Roles: To maintain momentum between
sessions, residents took detailed minutes during each
meeting and posted them to a shared project folder.
PGY-2 and PGY-3 leads were appointed for each
group and assigned tasks to members with clear
deadlines. Additionally, we required resident leads to
send email updates during the weeks between
sessions. Categorical residents completed 3 separate
projects over the course of their residency with
increasing levels of responsibility each year.

Project Selection: To promote buy-in, residents de-
signed their own projects. Each group discussed all
proposals and agreed on one project based on
feasibility, alignment with institutional priorities, and
the availability of specific, measurable, attainable,
realistic, and timely outcome data. Each resident group
then formalized a proposal using the Model for
Improvement as a framework,'? with assistance from
members of the hospital’s quality resources department.
A performance improvement project proposal work-
sheet (provided as online supplemental material) was
completed and published on the hospital website. This
process assisted coordination with hospital-wide initia-
tives, avoided duplication of effort, and facilitated
collaboration with other involved departments. Each
project was submitted to the Institutional Review
Board (IRB) for review to ensure it did not meet the
definition of human subjects research. All projects were
completed within a 9-month time frame, culminating in
submission for presentation at the UMKC School of
Medicine’s annual Quality and Patient Safety Day.
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Sessions
® 2.25 hours dedicated time once every 5 weeks during residents’ “+1 week”
® Groups met together; attendance required
" ® All 57 categorical and 9 preliminary residents participated each year (2014-2018)
o
g ® Residents divided into small groups of 6 to 7 for QIPS projects
S
(G)
w
o
8 Project Group Composition Time Commitment/Academic Year
2 1 experienced faculty member 3 hours/week
o 1 volunteer faculty mentee (2-3 per year) 2 hours every 5 weeks
1 PGY-3 resident lead 22.5 hours classroom time
1 PGY-2 resident lead 3 hours study time
4-5 additional residents (PGY-1-PGY-3) ~10 hours project work outside of class
1 representative from QI department (attending some sessions as 2 hours/year (total of 20 hours for 10
needed) groups)
Other project-specific support: IT, pharmacy, nursing, etc Variable
FIGURE

Quality Improvement and Patient Safety Curriculum and Resident Experience (QIPS CURE) Group Composition

Faculty Support: In addition to support from the
department of quality resources, 2 faculty members
worked with each cohort—one had prior QIPS
experience. While some faculty attend only on
designated weeks to mentor a specific project, at least
1 faculty member must attend consistently to provide
curricular oversight and avoid duplication in projects.
Like many programs, we have limited faculty with
QIPS experience.'” Therefore, we utilized a co-
learning environment as described by Wong et al'?
and designed QIPS CURE to allow faculty to learn
alongside residents with varying levels of commitment
(mentor versus co-mentor, multiple projects versus
one project)."* Two to 3 faculty mentees voluntarily
participated each year, expanding our pool of faculty
with a QIPS skillset by more than 10 since 2014.
Through participation in QIPS, faculty also earned
credit toward maintenance of specialty certification.

Outcomes

We evaluated QIPS CURE at different intervals from
2014 through 2018 with a semistructured anonymous
survey of residents, similar to the one used by the
University of Pennsylvania (provided as supplemental
online material). The survey was administered to
incoming interns before exposure to QIPS CURE (July
2017) and to graduating PGY-3 residents after partic-
ipation in QIPS CURE (June 2017 and June 2018).
The survey included 3 demographic questions, 11
questions on a 7-point Likert scale (strongly disagree
to strongly agree), and 5 open-ended questions,
including reporting the number of patient safety

events logged over the past year. The number of
completed projects was tracked each year.

This study was deemed exempt from review by the
UMKC IRB.

Analysis

We performed a ¢ test to compare residents’ survey
responses before and after participating in QIPS
CURE. We also evaluated responses on our annual
ACGME Resident/Fellow Survey.

We performed conventional content data analysis
using a data coding system that corresponds to the
data collection, because the goal of our study was
descriptive, and there is little existing theory to guide
our analysis."> We used a deductive coding process
for the open-ended questions on the survey. Respons-
es to open-ended questions were compiled and then
read in their entirety. One author (K.G.) completed all
data coding independently, then 2 other authors
(R.M. and D.W.) reviewed the coding and confirmed
the findings. Disagreement was resolved by discussion
among the 3 investigators. After reading through the
responses, codes were derived that captured key
concepts from reading the data word for word.'®
We started our analysis with codes already in mind,
based on work published by Weigel et al'”; however,
we modified the codes iteratively as we completed the
qualitative content analysis.'”

To ensure rigor and trustworthiness, we enhanced
credibility through several strategies. Peer debriefing
was used in the form of ongoing discussions with
members of the QIPS faculty, which allowed for
testing of new ideas and insights throughout the
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TABLE 1
Didactic Content of Quality Improvement and Patient Safety Curriculum and Resident Experience (QIPS CURE)
q q . Guests/
Session Outline of Session IHI Modules stakeholders
July session | Didactics session None Invite IT
= None (second and third years only) representative
Ql coaching session (speak to
= Brainstorm potential projects feasibility)
Work in progress
= Assignment: develop SMART aim to present at next session
Session 1 Didactics session: Intro to QI PGY-1 Invite IT
= Orientation for interns (review CITI training, IHI sign up, etc) Ql 101 & 102 representative
QI coaching session: PGY-2 (speak to
= Finalize project selection L 101 feasibility)
= Elect team leads and review expectations
Work in progress
= Homework investigation, get to know the process surrounding the
project idea
= Need draft of SMART aim for next session
= Review YouTube videos for flowcharts: https://www.youtube.com/
watch?v=RQSh2CyxdiA
Session 2 Didactics session: Ql tools PGY-1 Invite members of
= Review process map/flowchart PS 104 hospital QI
= |HI essentials toolkit/flow chart: http://www.ihi.org/resources/Pages/ PGY-2 team to help
Tools/Quality-Improvement-Essentials-Toolkit.aspx Ql 105 coach
Ql coaching session Note: (very busy
= Review project idea and work to-date session, allow
= Work on project proposal worksheet (faculty can provide good extra time if
proposal examples) possible)
= Work on SMART Aim
= Groups evaluate one another’'s SMART aims
Work in progress
= Process map (current state and future state)
= SMART aim
= Project proposal worksheet due at end of QI week (submitted to
Dropbox and e-mail faculty)
= IRB submission due before next session
Session 3 Didactics session: defining metrics PGY-1 Optional: Invite
= Play game “How to measure a banana”: http://www.ihi.org/education/ | QI 103 members of
IHIOpenSchool/resources/Pages/AudioandVideo/Ql-Games-How-Do- PGY-2 hospital QI
You-Measure-the-Banana.aspx PS 103 Team to help
Ql coaching session coach
= Review project data QI metrics Note: Helpful to
= Objectives: define metrics relevant to their QI projects review [HI QI
= ldentify methods for collecting and tracking relevant metrics essentials
= Do you have baseline data and what is the goal for improvement? toolkit
Work in progress
= IRB should be submitted; begin PDSA cycles
= Project proposal worksheet should be completed
Session 4 Didactics session: PDSA cycles PGY-1 None
= PDSA ping-pong exercise: https://cdn.ymaws.com/www.traumacenters. | PS 101
org/resource/collection/E27F1C25-D68F-4BFD-9B18-352A3AE3CE2F/ PGY-2
6%20RAPID%20CYCLE%20PDSA%20WITH%20PING- TA 101
PONG%20BALL%20HANDOFF.pdf
QI coaching session/work in progress:
= Working on project
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Didactic Content of Quality Improvement and Patient Safety Curriculum and Resident Experience (QIPS CURE)

(continued)

. 5 . Guests/
Session Outline of Session IHI Modules Stakeholders
Session 5 | Didactics session: reviewing data PGY-1 Optional: Invite
= Compiling, analyzing, and interpreting QI data PS 102 members of
= How do we know that change results in improvement: http://www.ihi. PGY-2 hospital QI team
org/resources/Pages/Tools/Quality-Improvement-Essentials-Toolkit.aspx PS 105 to help coach
Ql coaching session/work in progress
= Working on project
Session 6 | Didactics session: patient safety® PGY-1 Invite members of
= Mock RCA Ql 104 hospital patient
Ql coaching session/work in progress PGY-2 safety team
= Working on project No module
assigned
Session 7 | Didactics: patient safety PGY-1 Invite members of
= Review how to log a patient safety event in report system PFC 101 hospital patient
= Have resident simulate/practice submitting a patient safety event PGY-2 safety team
QI coaching session/work in progress No module
= Working on project assigned
Session 8 | Didactics: aim statements No modules
= Review and critique example SMART aim exercises (led by third years) assigned
Ql coaching session/work in progress
= Working on project
= Practice poster and oral presentations
Session 9 | Didactics: feedback No modules
= Reflections on lessons learned and opportunities for improvement assigned
Ql coaching session
= Discuss next steps and avenues for publication
= Review SQUIRE guidelines: http://www.squire-statement.org/
Work in progress
= Brainstorm future projects

Abbreviations: IHI, Institute for Healthcare Improvement; Ql, quality improvement; IT, information technology; CITI, Collaborative Institutional Training
Initiative; PGY, postgraduate year; IRB, Institutional Review Board; PDSA, plan-do-study-act.
@ In March/April faculty meet with QI leaders/stakeholders to identify priorities and potential projects for upcoming year; review individual quality

metrics with residents.

curriculum evaluation process. We provided a written
synthesis of the overall results with resident represen-
tatives and asked them to comment on the accuracy of
the findings. Finally, we included representative
quotes from participants.'®

Results
Group Projects and QIPS Participation

Project completion and ACGME survey results are
summarized in TABLE 2, and details of the QIPS
projects from 2014 to 2018 are provided as online
supplemental material. Prior to curriculum imple-
mentation in 2014, no residents submitted QIPS
posters to regional or national scientific meetings.
Since then, each project was presented at a minimum
of one regional meeting: between 2014 and 2018, 8
were recognized with awards as one of the top 2

abstract submissions (invited for oral presentation) or
top poster presentation.

Curriculum Evaluation

We surveyed incoming residents before their exposure
to the QIPS curriculum in 2017 (response rate: 14 of
26 [54%]), as well as graduating residents after QIPS
participation in 2017 and 2018 (response rates: 20 of
20 [100%] and 12 of 19 [63%], respectively). TABLE 3
summarizes the results, showing residents perceived
they improved in a wide variety of QIPS skills, and by
graduation, most believed they would be able to
independently lead a QIPS project. When graduating
residents were asked how many patient safety events
they logged in the past year, 58% (11 of 19) reported
at least one, and 42% (8 of 19) responded “zero” or
did not respond to the question. Before launching
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TABLE 2
QIPS Project Completion/ACGME Survey Results

No. (%) of Residents
LB Reporting QI
Year Projects p 'g
Completed Participation on
Annual ACGME Survey
2013-2014° 0 34 (57)°
2014-2015 6 57 (93)°
2015-2016 10 60 (100)
2016-2017 10 60 (100)
2017-2018 10 62 (100)

Abbreviations: QIPS, Quality Improvement and Patient Safety; ACGME,
Accreditation Council for Graduate Medical Education.

@ Pre-QIPS CURE implementation.

N = 60.

“N=61.

QIPS CURE, only one resident reported ever com-
pleting a PS report.

TaBLE 4 summarizes themes that emerged from the
qualitative analysis of residents’ survey comments
(full comments provided as online supplemental
material). Review of the data demonstrated under-
standing of skills critical to project development,
including systems-based thinking, QI principles,
teamwork, and challenges of QI work.

The main resources required for curricular imple-
mentation were faculty expertise and faculty and
resident time, summarized in the FIGURE. The QIPS
CURE lead faculty was a core faculty member in the
residency program, with QI education as the chief
non-clinical responsibility. One residency program
coordinator was responsible for room scheduling and
spent approximately 15 minutes per week tracking
resident completion of IHI modules. Materials costs
were minimal, and access to the IHI modules was
free.

Discussion

This longitudinal didactic and experiential QIPS
curriculum for IM residents—QIPS CURE—was
sustained over 4 years and appeared highly acceptable
to residents who perceived increases in QIPS knowl-
edge and skills. Many projects were completed each
year of the program.

This work contributes to the emerging body of
evidence across graduate medical education (GME)
specialties supporting the effectiveness of curricula
pairing didactic and experiential learning with an
interdepartmental approach.®'%2° Several other pro-
grams reported increases in QIPS participation and
scholarly activity by embedding protected time into
an ambulatory block curriculum.”'® Lack of appro-
priate mentors is a commonly reported barrier, and
our curriculum appears to facilitate capacity building
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among faculty with limited QIPS expertise. An
alternative to reduce the need for faculty hours may
be utilization of chief residents for mentorship.” An
approach different from our curriculum that has been
reported is a QIPS curriculum that pools resources
across departments and is inclusive of multiple GME
specialties. This demonstrated an increase in knowl-
edge scores and adverse event reporting by residents,
but the overall curriculum appears more limited in
scope than QIPS CURE and lacks a project compo-
nent.”® While some studies report results of their
curricular experience after just 1 year, this study is
notable for demonstrating 4 years of sustainabili-
ty,10:1

Throughout curricular implementation, we ad-
dressed several challenges. Multi-stakeholder involve-
ment was a key element to the success of the residents’
experience. However, many resident groups underes-
timated the time needed by the IT department to
make changes. To minimize this barrier, we incorpo-
rated IT staff in the planning stages of our sessions to
help ensure timeline feasibility.

Programs not utilizing an ambulatory block sched-
ule may have challenges in finding alternative ways to
dedicate protected time for group meetings. However,
the importance of these topics and the limited
opportunities for QIPS learning in other arenas might
justify displacement of traditional learning time, such
as passive lectures. Finding available faculty may be a
commonly identified barrier to implementing QIPS
curricula.'®?! Including faculty as co-mentors is an
innovative way to overcome barriers for faculty
participation and build capacity in this area among
faculty, many of whom have not had any formal
training or education in QIPS.

This was a single program and a single site study,
which could limit generalizability. Implementation
required significant commitment of residency and
hospital leadership, resources for coordination, and
faculty expertise and development. Prioritization as a
centerpiece of the overall residency curriculum may
be necessary for success. Without institutional sup-
port, the time and resources committed to this
curriculum may not be feasible for all programs.
Aligning with institutional priorities can leverage
requests for support. The survey was not tested for
validity evidence prior to use, and we recognize the
potential for a social desirability bias that may have
influenced residents’ survey responses.

Next steps include external analysis of residents’
acquisition of QIPS skills, as well as formal evaluation
of the faculty experience. We will also evaluate long-
term outcomes of our curriculum on practice patterns
of graduates, namely quantifying their participation
in QIPS projects.
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TABLE 4

Selected Results of the Qualitative Analysis of Resident Comments

Themes

Examples of Resident Comments

What Part of the Curriculum Experience Was the Most Useful?

Teamwork

“Ability to see QI on a grand scale and interact with people outside of the
immediate residency program.”

Systems-based learning and systems thinking

“Improved patient care involves changes in the system and not mere
individuals.”

“How to identify issues within our system and create a project to address
these issues.”

“Learned to identify system inadequacies and create a safe plan to address
them through implementing safe alternatives.”

“The other stakeholders [and] other clinical staff are as important in-
patient care.”

Ql principles and knowledge

“Basics behind the QI project, why we do it, how it is different from
research.”

“A practical education of quality improvement was valuable to me. The QI
curriculum taught residents not only the theoretic aspects of Ql, but a
hands-on education on how one may go about a QI project.”

Mentorship

“Presence of faculty mentors at every meeting to add critical thinking and
valuable input at important decision-making points.”

Firsthand experience

“Organizing and completing a project, including IRB approval, etc.”
“Running the project and doing hands-on work.”

Project?

What Would You Change About the Curriculum? What Challenges Did You Identify While Working on Your QI

Team management

“| feel we have too many projects going on at same time. It gets
confusing for the other non-participating staff members to comply to all
the changes within the short period of time.”

Curriculum implementation

“Didactic vs time on projects needs to be worked on without increasing
the time outside of the QI sessions.”

“Getting early feedback regarding the feasibility of projects.”

“Working on Ql in between sessions due to busy rotations.”

Stakeholder engagement

“More clearly identify and involve the administrative staff/stakeholders that
we generally have no communication with/knowledge of. | think their
involvement really helped to strengthen some of the projects.”

Abbreviations: Ql, quality improvement; IRB, Institutional Review Board.
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