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ABSTRACT

lack of structure, mentorship, and time.

evaluate its effectiveness.

feedback.

and 71% of alumni found it useful after residency.

Background Quality improvement (Ql) is essential in clinical practice, requiring effective teaching in residency. Barriers include

Objective To develop a longitudinal QI curriculum for an internal medicine residency program with limited faculty resources and

Methods All medicine residents were provided with dedicated research time every 8 weeks during their ambulatory blocks.
Groups of 3 to 5 residents across all postgraduate year levels were formed. Two faculty members and 1 chief resident advised all
groups, meeting with each group every 8 weeks, with concrete expectations for each meeting. Residents were required to
complete didactic modules from the Institute for Healthcare Improvement. Current residents and alumni were surveyed for

Results Over 3 years, all eligible residents (92 residents per year in 2012-2014, 102 in 2014-2015) participated in the curriculum.
Residents worked on 54 quality assessment and 18 QI projects, with 6 QI projects showing statistically significant indicator
improvements. About 50 mentoring hours per year were contributed by 2 faculty advisors and a chief resident. No other staff or IT
support was needed. A total of 69 posters/abstracts were produced, with 13 projects presented at national or regional
conferences. Survey respondents found the program useful; most (75% residents, 63% alumni) reported it changed their practice,

Conclusions Our longitudinal QI curriculum requires minimal faculty time and resulted in increased Ql-related publications and
measurable improvements in quality indicators. Alumni reported a positive effect on practice after graduation.

Introduction

Continuous practice assessment and improvement are
essential for optimal and cost-effective patient care.
Quality assessment is mandatory for maintenance of
certification, and quality indicators are tied to
Medicare and Medicaid reimbursements. Practice-
based learning and improvement is a core competency
in graduate medical education.'” Practice can be
improved through participation in quality improve-
ment (QI) initiatives using Plan-Do-Study-Act (PDSA)
cycles.> A formal QI curriculum fulfills multiple
Accreditation Council for Graduate Medical Educa-
tion (ACGME) requirements: effective practice-based
learning/self-reflection, advocacy for quality patient
care and optimal patient care systems, education
regarding basic principles of research and their
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Editor’s Note: The online version of this article contains the survey
tools, quality improvement project abstracts, a figure of the
usefulness of quality improvement program components and
attitudes toward participating, and survey data and comments.

application to patient care, and resident participation
in scholarly activity.? Barriers to implementing
successful resident QI programs, based on our
experience and existing literature, include lack of
defined structure, unavailability of appropriate men-
torship, and lack of protected resident/faculty time.**

Existing publications often describe resident QI
activities offered through dedicated electives,™'* some
limited to 1 postgraduate (PGY) level,'® with only a
few describing longitudinal QI curricula.'*"*'¢ Most
studies report on hospital-based QI, with relatively few
emphasizing ambulatory care,”'*'” and only a minor-
ity report on patient care improvement.”!>!51718 A
study of family medicine graduates found that some
reported doing QI without formal training, while
others were not engaged in improvement activities
even after didactic QI exposure.'”

We hypothesized that a longitudinal, 3-year QI
immersion model, integrated into an ambulatory
block schedule, with didactic and experiential com-
ponents, spanning outpatient and inpatient sites,
could be used to teach QI to internal medicine
residents. This model could result in completed
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(Snapshot of 10 (2-week) blocks out of 26 blocks per academic year)

Schedule of the 2-Week Ambulatory Block

Monday Tuesday Wednesday Thursday Friday
AM: Independent AM: Clinic AM: Independent ~ AM: Clinic ~ AM: Academic Half Day
QA/QI Work PM: Clinic QA/QI Work PM: Clinic  PM: Clinic
PM: Clinic PM: Clinic
Monday Tuesday Wednesday Thursday  Friday
AM: QA/QI Meeting  AM: Clinic AM: Independent ~ AM: Clinic ~ AM: Academic Half Day
PM: Clinic PM: Clinic QA/QI Work PM: Clinic  PM: Clinic
PM: Clinic
FIGURE

Ambulatory Block Schedules

Abbreviations: QA, quality assessment; Ql, quality improvement.

improvement projects and presentations and im-
proved processes of care, while being acceptable to
residents and feasible in terms of resident and faculty
total time, thus making it more likely to carry over
into future practice.

Methods

The internal medicine residency at Rutgers New
Jersey Medical School has 92 categorical and 10
preliminary residents rotating through 3 affiliated
hospitals. Over the last 5 years, an average of 35%
(SD =6.1%) of residents went into primary care, with
an average of 62.6% (SD = 6.0%) going into
fellowships. The QI curriculum launched in July
2012, at the same time as the new 8+2 ambulatory
block schedule. All medicine residents participate in
the program each year. In the schedule, each 8-week
period (inpatient/outpatient rotations, electives, vaca-
tion, etc) is followed by 2 dedicated continuity clinic
weeks. This allows for 5 to 6 ambulatory blocks per
resident, per year. Ambulatory blocks contain 7
continuity clinic sessions per week (2 mornings and
5 afternoons). Two mornings per week are dedicated

Box Progress Goals for Each Quality Improvement Meeting

Meeting 1: Literature search, formulate study question,
complete IRB training

Meeting 2: Complete the protocol, submit IRB
Meeting 3: Data collection, preliminary analysis
Meeting 4: Data review and statistical analysis

Meeting 5: Abstract/poster ready for review

Abbreviation: IRB, Institutional Review Board.
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What was known and gap

Quality improvement (Ql) skills are essential for physicians,
yet optimal teaching approaches that facilitate hands-on
involvement in projects are lacking.

What is new
A longitudinal QI curriculum for an internal medicine
residency program is feasible with limited faculty resources.

Limitations
Single site study; absence of a control group; survey lacks
validity evidence.

Bottom line

The curriculum resulted in increased QI publications,
measurable improvements in quality indicators, and alumni
reported a positive effect on practice after graduation.

to self-directed learning, research, and QI work, with
1 morning dedicated to ambulatory medicine educa-
tion (FIGURE). The number of protected mornings was
determined based on the residents’ clinic require-
ments. This was to ensure that, although they
replaced potential clinic time, the overall exposure
to outpatient care was increased due to the introduc-
tion of the ambulatory blocks, compared to the once-
weekly continuity clinic.

In 2012 to 2013, 25 QI teams were formed with
members from different ambulatory blocks and were
based on specialty interest. In August, residents
received a lecture describing PDSA, goals of Q],
advice on selecting projects, the Institutional Review
Board (IRB) application process, and data analysis
tips. Each team met approximately once a month with
1 faculty mentor with extensive Ql-related experience
and publications (who mentored all the groups) and a
chief resident (trained by the faculty mentor). No
other staff or IT support was needed. At that time,
there were no progress goals set in advance, and we
noted suboptimal communication and collaboration
within groups due to residents’ schedule variability.

In 2013 to 2014, modifications were made based
on feedback received. A total of 22 teams (each with 3
to 5 members from same ambulatory block) were
formed to facilitate meetings and improve collabora-
tion. A second faculty mentor was added to provide
additional support. To establish a more defined
structure, meetings with mentors were scheduled for
20 minutes per group every second Monday of each
ambulatory block. The chief resident was also
present, coordinating the meetings and providing
feedback. Progress goals for each meeting were
outlined at the start of the academic year (Box).

Project ideas were developed by residents based on
their own reflections about practice patterns and
subspecialty interests, with the approach of “Are we
adhering to guidelines on X?” Other non—guideline-
based QI initiatives were also considered. Once the



group had a proposal, they discussed it with the
mentors to ensure feasibility and developed a
protocol. Since the same faculty mentors and chief
resident oversaw all the projects, duplicate projects
were prevented.

With 8 weeks between ambulatory blocks, each
group had sufficient time to accomplish their assigned
tasks. Having 3 to 5 members per group allowed
spacing out of work, so while some members were on
time-intensive rotations, those on lighter ones worked
on the project, handing off to their colleagues when
the roles were reversed. In between QI meetings,
mentors remained available for consultations.

Most projects were IRB-exempt retrospective chart
reviews. Data were collected from random samples or
full sets of patients within a time frame (usually a
year). For QI projects, random samples or full sets of
preintervention and postintervention patients over a
time frame were compared to assess efficacy.

Dedicated faculty time was limited to approxi-
mately 50 hours per year for 2 faculty mentors, who
contributed the time as part of their academic
responsibilities (2 hours every 2 weeks), in addition
to the occasional correspondence with the groups in
between meetings. The chief resident managed the
coordination of group meetings and the sending of
reminders, and kept a record of each group’s progress.

Initially, each group completed a quality assessment
(QA) project over 1 year, to assess whether certain
guidelines were followed and to obtain adherence
data. If the QA results suggested potential for
improvement, the group created a related QI project
during the following year, implementing an interven-
tion to improve the quality of care. If no potential for
improvement was seen, the group designed another
QA project to pursue. From 2014 to 2015, the
program expanded from having only the categorical
residents to include preliminary year residents as well.

As a minimum deliverable, each group had to
complete 1 project per year and present their results
during the internal medicine department’s research
day. Each resident was required to complete Institute
for Healthcare Improvement QI didactic modules,
covering improvement capability, patient safety,
leadership, patient- and family-centered care, and
triple aim for populations in quality, cost, and value.
Residents had to turn in completion certificates for
the program director to monitor compliance. Resi-
dents were encouraged to pursue publication of their
work, but this was not a requirement.

A survey of residents and recent graduates assessed
satisfaction with the program, perceived usefulness of
the skills learned, and applicability of skills learned to
their current practice (for alumni). The survey was
developed by the authors without obtaining addition-
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al evidence of validity (provided as online supple-
mental material); it was sent out by the program
director to all current residents and all alumni from
the prior 3 years who had participated in the QI
curriculum.

This study was evaluated by the Rutgers IRB and
found to be exempt from review.

Results

Between 2012 and 20135, all eligible residents (92
residents per year in 2012-2014, 102 in 2014-2015)
participated in the curriculum. The residents worked
on 54 QA projects and 18 QI projects. Fifteen of the
QI projects were completed, and to date, 6 have
resulted in statistically significant improvements in
practice quality indicators (provided as online sup-
plemental material). To date, the program has
produced 69 poster presentations for the department’s
research day, with 2 being chosen for oral presenta-
tions.2%%?

Thirteen QI projects were presented at national or
regional conferences. One received the “Best Oral
Presentation Award” at the New Jersey American
College of Physicians scientific meeting.

The resident survey had a 58% response rate (53 of
92 residents), split evenly across the 3 PGY levels. The
alumni survey had a response rate of 41% (36 of 88
residents).

For most respondents (83% [44 of 53] of residents,
94% [34 of 36] of alumni), participation in this
program was their first exposure to QI. The majority
of survey respondents found various aspects of the
program useful (provided as online supplemental
material).

Most respondents agreed that participating in the
curriculum changed their understanding of quality in
health care (87% [46 of 53] residents, 86% [31 of 36]
alumni), and consequently, they modified their behav-
ior as a physician (75% [40 of 53] residents, 61% [22
of 36] alumni). Most enjoyed working on the projects
(79% residents [42 of 53], 75% alumni [27 of 36]);
would recommend this way of learning QI to other
programs (85% [45 of 53] residents, 83% [30 of 36]
alumni); used the information to teach others (75%
[40 of 53] residents, 72% [26 of 36] alumni); and
learned skills that are useful in their practice (72% [26
of 36| alumni). Survey data and comments are
provided as online supplemental material.

Discussion

We found that a longitudinal, 3-year QI immersion
model, integrated into an 842 block schedule, resulted
in increased resident scholarly productivity, with
multiple completed improvement projects and pre-
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sentations. It was perceived as useful and practice
changing by residents and alumni, and required a
feasible resident and faculty time commitment, even
in a large program with limited resources. As the
curriculum evolved, we assigned protected time for
QI, such as prescheduling mentor meetings, and
setting clear goals improved collaboration and
productivity. Of note to other programs who wish
to institute a QI curriculum, our intervention can
function with fewer mentors and more residents, thus
requiring fewer resources. Qur innovative approach
enabled more than 20 ongoing projects to be
supervised by just 2 faculty mentors, who spent about
50 hours per year on mentoring more than 100
residents. The chief resident who assisted was able to
perform this function in addition to his or her other
duties. Thus, the curriculum is feasible for large or
resource-constrained programs.

Limitations of our intervention include the fact that
it was conducted at a single institution and lacked a
control group, making it impossible to differentiate
between the effects of the didactic versus experiential
components of the curriculum. Additionally, the
survey lacks validity evidence, and respondents may
not have interpreted the questions as were intended.

To better assess the effect of the curriculum, we
plan to use the Revised Quality Improvement
Knowledge Application Tool** to collect precurricu-
lum and postcurriculum data about resident QI
knowledge. Although in practice many graduates
may not have a dedicated half-day to work on
improvement projects, we hope that exposure to this
curriculum will spur them to find alternative ways to
maintain QI practice, which could be assessed in
future surveys.

Conclusion

Our longitudinal QI curriculum requires minimal
faculty time and has resulted in increased QI
publications and measurable improvements in prac-
tice quality indicators. We also found a positive effect
on practice suggested by the alumni survey.
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