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Abstract

Introduction: Clinical departments at academic medical centers strive to deliver clini-
cal care, provide education and training, support faculty development, and promote
scholarship. These departments have experienced increasing demands to improve
the quality, safety, and value of care delivery. However, many academic departments
lack a sufficient number of clinical faculty members with expertise in improvement
science to lead initiatives, teach, and generate scholarship. In this article, we describe
the structure, activities, and early outcomes of a program within an academic depart-
ment of medicine to promote scholarly improvement work.

Methods: The Department of Medicine at the University of Vermont Medical Center
launched a Quality Program with three primary goals: (a) improve care delivery,
(b) provide education and training, and (c) promote scholarship in improvement sci-
ence. The program serves as a resource center for students, trainees and faculty,
offering education and training, analytic support, consultation in design and method-
ology, and project management. It strives to integrate education, research, and care
delivery to learn, apply evidence and improve health care.

Results: Over the first 3 years of full implementation, the Quality Program supported
an average of 123 projects annually, including prospective clinical quality improve-
ment initiatives, retrospective assessment of clinical programs and practices, and cur-
riculum development and evaluation. The projects have vyielded a total of
127 scholarly products, defined as peer-reviewed publications and abstracts, posters,
and oral presentations at local, regional, and national conferences.

Conclusions: The Quality Program may serve as a practical model for promoting care
delivery improvement, training, and scholarship in improvement science while advancing
the goals of a learning health system at the level of an academic clinical department.
Dedicated resources within such departments offer the potential to enhance care deliv-

ery while promoting academic success for faculty and trainees in improvement science.
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1 | INTRODUCTION

Academic clinical departments strive to fulfill multiple missions such as
delivering clinical care, providing education and training, supporting fac-
ulty development, and promoting scholarship. Increasingly, clinical depart-
ments within academic medical centers (AMCs) are expected to measure
and advance care quality.2? The number of clinical faculty engaged in
quality improvement (QI) and patient safety initiatives has grown as
demands have increased to improve care delivery, and improvement sci-
ence has been recognized as an emerging career pathway.> However,
many departments still lack an adequate number of clinical faculty with
this expertise to lead projects, teach, and generate scholarship.

Improvement science applies evidence-based methodologies to
improve the quality, safety, and value of healthcare.** Improvement
science incorporates cycles of planning, implementing, and measuring
the impact of changes in specific environments or contexts so that the
effectiveness of those changes can be evaluated and optimized. In its
ideal form, it yields rapid learning and adaptation of interventions and
results in meaningful and sustained improvements in care delivery.*

Faculty tracks traditionally have emphasized clinician investigators
and educators, yet few mechanisms exist to assist faculty engaged in
improvement science to build an academic record and achieve scholarly
success.> Many clinical faculty encounter quality, safety, and value issues
in clinical practice, but have limited opportunities for formal training in Ql,
and AMCs often lack the infrastructure and resources needed to conduct
rigorous and scholarly QL.2%7# Successful improvement efforts require
diligent design, effective methodology, ethical review, access to timely
and reliable data, clinical informatics and analytics, and inter-professional
teams It can be daunting for clinical faculty to navigate these require-
ments, coordinate teams, and produce scholarship while providing clinical
care. Without guidance and support, competing demands preclude many
faculty members from undertaking and sustaining these efforts.>¢?
Furthermore, administrative quality committees often focus on improving
processes of care but not on producing scholarship. Subsequently, faculty
members lose opportunities to build an academic portfolio in improve-
ment science to support their reappointment and promotion.

Recently, leaders in academic medicine proposed a framework for
developing clinical faculty to improve science and produce scholarship.®
They identified improvement science as a strategic priority and called
for the deployment of resources to enable initiatives and implement
training programs. However, there is a paucity of literature describing
implementation of programs to foster faculty development and scholar-
ship in improvement science. In this article, we describe the structure,
activities, and early outcomes of a program within an academic depart-

ment of medicine (DOM) to promote scholarly improvement work.

2 | METHODS

21 | Context

The University of Vermont (UVM) Medical Center is a 620-bed AMC
affiliated with the Robert Larner, MD College of Medicine (LCOM) at

UVM. The DOM is the largest department within our AMC and the
LCOM, consisting of 12 clinical and 2 research divisions, 224 faculty,
and 86 resident and fellow trainees. The DOM Quality Program
(Quality Program) was conceived as a resource center to support clini-
cal faculty and trainees in learning improvement science methodolo-
gies, applying them to clinical practice, and consequently producing
scholarship, defined as peer-reviewed publications and abstracts,
posters, and oral presentations at local, regional, and national

conferences.

2.2 | Program history and structure
The Quality Program was established in Spring 2017 under the direc-
tion of the DOM Chair and the Vice Chair for Quality. While recogniz-
ing that many improvement efforts require the engagement of
multiple departments and professions, we elected to develop a pro-
gram within the DOM for several practical reasons. Leadership in the
DOM had identified improvement science as a clinical and academic
priority and committed departmental funding to the program. A
majority of the QI efforts within the department involved local pro-
cesses and care delivery within specific inpatient medical services and
outpatient medical clinics. The departmental focus also allowed the
program to target the education and training needs of the depart-
ment's residency programs. Finally, the departmental structure permit-
ted the program to be readily implemented and assessed, compared
to a larger institutional or cross-departmental program, which might
require years of budgetary and organizational planning. Nonetheless,
the DOM Quality Program encouraged the engagement of inter-
professional and cross-departmental stakeholders in the projects it
supported, based on the specific needs and scope of each project.
The Quality Program is modeled on an infrastructure described in
the academic literature and includes analytic support, project manage-
ment, and consultation and training in design and methodology.®°
The Vice Chair for Quality serves as the program director, overseeing
improvement science-related work throughout the department.
Between 2017 and 2019, we hired: (a) a “Quality Scholar,” who is a
faculty member trained in the improvement science and health ser-
vices research and serves in a consultative role regarding project
design, methodological approaches, ethical considerations, and schol-
arship; (b) a Project Director to provide project management, Ql
coaching, and assistance with program operations; and (c) a full-time
data analyst to assist in data acquisition, analysis, and visualization.
Department funding was allocated to create and sustain the program,
with expenses partially offset by extramural funding. Annual salary
and fringe expenses related to the Quality Scholar (0.85 full-time
equivalent [FTE]), Project Director (1.0 FTE), and Analyst (1.0 FTE)
positions are approximately 400 000 USD annually, of which 60% is
supported by the DOM and 40% is supported by extramural grants.
We raised awareness of the Quality Program services through
department-wide communications, social media, and our website, and
deliberately attempted to minimize barriers to accessing Quality Pro-

gram services. Programmatic services are without financial cost to
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DOM faculty and trainees, as long as the project's primary faculty
member commits to advancing the project to scholarship. Requests
for assistance can be made in person, via e-mail, or through a short,
online application. We emphasized scholarship to promote the appli-
cation of rigorous and reproducible improvement methodology,
assessment of the impact of the initiatives, development and aca-
demic advancement of clinical faculty, and availability of the lessons

learned to an audience beyond our department and institution.

23 | Activities

The Quality Program is committed to enhancing the quality, safety,
and value of care delivery. Our mission statement and programmatic
goals enumerate three focus areas: (a) to improve care delivery, (b) to
provide education and training, and (c) to promote scholarship (see
Table 1). DOM faculty and trainees can request assistance with spe-
cific tasks or activities, such as developing project charters, formulat-
ing protocols and analytic plans, coordinating inter-professional
teams, applying methodologies, submitting institutional review board
applications, identifying scholarship opportunities (eg, peer-reviewed
journals and professional society meetings), and editing and submit-
ting manuscripts, abstracts, and posters. Through providing these
resources, the Quality Program supports faculty and trainees with
implementing improvement projects, assessing the impact of those

efforts, and disseminating the results.

24 | Improving care delivery

The Quality Program promotes care delivery improvement in several
ways. First, we assist with Ql initiatives advanced by clinical divisions.
These initiatives focus on clinical care and operational improvements
led by physician QI champions designated within each division. We
request that divisional initiatives align with departmental or institu-
tional priorities. The Vice Chair for Quality leads the DOM's Quality
Assurance and Improvement (QA&I) Committee that evaluates perfor-
mance standards, reviews divisional QI initiatives, and offers a forum

for sharing improvement activities across clinical divisions.

TABLE 1
goals

Department of medicine quality program mission and

Mission

We serve as a resource center and laboratory to support
improvement in care delivery, education and training, and
scholarship in quality, safety, and value in the Department of
Medicine at the University of Vermont Medical Center

Goals

1. Coordinate and support efforts to improve the quality, safety, and
value of care and assess the impact of those efforts

2. Enhance the knowledge, skills, and application of improvement
science for faculty and trainees

3. Promote scholarship in improvement science focusing on quality
improvement, patient safety, and high value care

Learning Health Systems Bk

Next, we support improvement initiatives conducted by individual
faculty, which are often single-clinic projects focusing on small tests
of change. We encourage front-line clinicians to identify gaps in qual-
ity or safety and opportunities to apply new evidence or guidelines
into practice. Project leaders, who are DOM physician faculty or
trainees, can request specific types of support—such as design, project
management, or analytics—from the Quality Program based on the
needs of the individual projects and teams. The project teams vary in
composition, depending on the scope and focus of the project—often
including physicians, trainees, students, nurses, pharmacists, or other
stakeholders within and outside of the DOM. Similarly, the Quality
Program resources requested by the project teams differ considerably,
reflecting the scale, goals, and team membership.

Additionally, we oversee a high-value care program, in which fac-
ulty and trainees identify opportunities within the DOM's clinical
scope to reduce unnecessary tests or treatments.*! Faculty and
trainees submit proposals for high-value care projects which are then
scored based on impact and feasibility. Selected projects receive close
support from the Quality Program to advance the project rapidly
through the planning, implementation, and measurement phases.

We also collaborate across departments to improve systems of
care. One example is a project focusing on pediatric-to-adult health
care transitions for patients with chronic illnesses. This project is
jointly managed between the Quality Program and the Vermont Child

Health Improvement Program in the Department of Pediatrics.?%12

25 |
science

Education and training in improvement

Our team provides education and training addressing the knowledge,
skills, and application of improvement science. We conduct a three-
year, longitudinal, active-learning improvement science curriculum for
all internal medicine residents. The curriculum includes modules
focused on QI, patient safety, population health, and high value care
and addresses Accreditation Council for Graduate Medical Education
milestones. We offer an active learning curriculum for faculty to
improve their knowledge and application of QI methodology. We
launched a “Scholarly QI Interest Group” for faculty based on previ-
ous calls for opportunities for faculty to engage with colleagues in
their work.®” Also, our program hosts an annual improvement science
speaker at the DOM Grand Rounds, and the Vice Chair for Quality
advises the Chief Medical Residents in the development of the
department's monthly morbidity and mortality conference, incorporat-

ing Ql and patient safety principles into conference discussions.

2.6 | Promoting scholarship

The Quality Program emphasizes and promotes scholarship through
collaborating with faculty and trainees on designing projects, ethics
review, data acquisition, data storage and stewardship, analyses, and

reporting results. We offer editorial support that includes reviewing



DeVOE ET AL

ualll | earning Health Systems

and editing manuscripts and abstracts in accordance with the Stan-
dards for QUality Improvement Reporting Excellence (SQUIRE)
guidelines,** as well as identifying target journals and conferences.
We established an annual “Department of Medicine Quality Show-
case” event consisting of platform presentations and a poster session
open to students, trainees, and faculty. Additionally, the DOM QA&
Committee selects a faculty recipient annually for the “Department of
Medicine Quality Scholarship Award” via a peer nomination process

to recognize sustained excellence in scholarly improvement science.

3 | RESULTS

The Quality Program has developed measures to evaluate the effec-
tiveness of our services which align with our program goals—care
delivery improvement, education and training, and scholarship in
improvement science—and are tracked through REDCap electronic
data capture tools hosted at UVM.'® We compile an annual summary
of these measures into a report submitted to the DOM Chair. Over
the past three fiscal years, we have observed increases in the total
number of projects supported by the Quality Program (Table 2).

3.1 | Improving care delivery

The Quality Program supports divisions, faculty or trainees in con-
ducting clinical QI projects based on their specific requests or needs.
Examples of completed initiatives to improve care delivery within divi-
sions include implementation of routine hepatitis C screening in hos-
pitalized adults (Division of Infectious Disease) and promoting
guideline-concordant use of basal-bolus insulin regimens in inpatients
with type 2 diabetes (Division of Hospital Medicine).®” Similarly,

individual faculty members or trainees in the department may

Number by fiscal year®

undertake efforts to improve care value, such as a resident-led effort
to promote appropriate utilization of laboratory tests for inflamma-
tion.*® A table summarizing the clinical Q! initiatives supported by the
Quality Program during fiscal years 2019 through 2021 are provided
in Supporting Information.

3.2 |
science

Education and training in improvement

We are currently in the fifth year of delivering the longitudinal
improvement science curriculum for internal medicine resident physi-
cians. As we evaluate components of the curriculum, we have pub-
lished our experiences to assist other programs interested in
implementing improvement science curricula.X®2°2?* Early career fac-
ulty with an interest in improvement science have assisted with cur-
ricular delivery, assessment and publication. Our goal is to encourage
these faculty to assume progressive leadership roles, support their
professional development, and create a cadre of role-models and
mentors for improvement science within the DOM. Outside of this
curriculum, the Quality Program has supported DOM faculty in devel-
oping and evaluating curricula to educate medical students and resi-
dent physicians about opioid prescribing and managing opioid use

disorder.2%3

3.3 | Promoting scholarship

In addition to the aforementioned efforts to improve care delivery
and provide training, the Quality Program supports faculty and
trainees who are interested in research related to quality, safety and
value of care. Examples include an assessment of the impact of a nurs-

ing strike on diabetes care in the hospital and an investigation of the

TABLE 2 Department of medicine
quality program measures

Measures 2019
Number of supported projects® 78

By role of project lead

Faculty 37
Fellow 9
Resident 28
Medical student 4
Number of scholarly products® 36
Peer-reviewed publications 6
National and regional abstracts/posters/platform 7

presentations

Local abstracts/posters/platform presentations 23

Fiscal year defined as 1 October-30 September.

2020 2021
120 170
53 75
14 18
43 63
10 14
51 40
7 17
18 8
26 15

bSupported projects include any projects that used Quality Program Services (eg, Analytic Support,

Consultation, Project Management) during the fiscal year.
“Products by publication/presentation date.
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association of COVID-19 policies on patients' experiences on a hos-
pital oncology service.2*?> To date, Quality Program-supported
projects have resulted in 30 peer-reviewed publications, 33 posters
at regional or national meetings, and 64 other scholarly products. A
list of peer-reviewed publications from fiscal year 2019 through fis-
cal year 2021 is provided in the Supporting Information. Over the
past several years, we have observed a transition in scholarly prod-
ucts from abstracts and posters to peer-reviewed publications
(Table 2). As of January 2022, we are supporting 99 open projects,
ranging from periodic consultations to full project management and

coaching.

4 | DISCUSSION

The Quality Program offers a feasible model for promoting care deliv-
ery improvement, training, and scholarship in improvement science at
the level of an academic clinical department. Results indicate substan-
tial demand for the Quality Program services and scholarly output.
We believe dedicated resources within such departments can
enhance care delivery while promoting academic success for faculty
and trainees in improvement science.

The Quality Program evolved from recommendations that clinical
departments develop the capacity to assist faculty working in QI and
patient safety.>1° Many key elements proposed in the literature were
incorporated in the Quality Program structure'®2: training opportuni-
ties in improvement science methodology and scholarship?; involve-
ment of leadership®; analytic support, consultation on project design
and methodology, and project management”?; QI coaching utilizing
relevant methods and tools?’; and use of planning and reporting
tools.” We have integrated these elements into a resource center that
empowers clinical faculty and trainees to complete projects that
improve the quality, safety, and value of care delivery.

We developed the Quality Program within the DOM because
departmental leadership identified improvement science as a clinical
and academic priority. The departmental focus has afforded a number
of benefits. It allowed ready implementation, growth, and assessment
of the program, compared to a larger institutional or cross-
departmental program. The clinical improvement and educational ini-
tiatives supported by the Quality Program address specific needs and
requirements of medicine specialties and their training programs. By
design the Quality Program emphasizes scholarship, an element that
may be overlooked in hospital-based quality committees and improve-
ment projects, allowing the dissemination of information so that
others outside the DOM may benefit. Fortunately, the departmental
structure does not seem to impede inter-disciplinary and inter-
professional collaboration. Improvement initiatives supported by the
Quality Program have engaged stakeholders from multiple professions
or departments, who often welcome the opportunity to participate
and the Quality Program services. We have been able to develop rela-
tionships and processes to collaborate efficiently with existing institu-
tional services, such as the data management office and informatics.

While it promotes agility and local improvement efforts, the departmental

Learning Health SystemsBlEL

focus and relatively small size of the Quality Program limits the scope of
the improvement projects supported by the program.

There are few published descriptions of similar programs in aca-
demic clinical departments. Mathews et al?> described an organiza-
tional structure within one DOM, including administrative leadership
and committee functions to advance quality and safety. In addition to
leadership, our program focuses on peer-to-peer mentoring, project
management, and analytic support to effect meaningful QI and pro-
duce scholarships. Boudreaux and Vetter®® reported on the creation
of a section on quality and patient safety in an academic department
of anesthesia, with a focus on clinical improvement work, but did not
report on specific scholarship goals or outcomes. Scholarship out-
comes are an explicit goal of our Quality Program.

McKinney et al?® described the integration of an Academic
Research Coach into a Division of General Internal Medicine at an
AMC with a similar goal of engaging clinical faculty in meaningful
scholarly work and increasing scholarly productivity. Like the Quality
Scholar in our program, the Academic Research Coach consulted with
faculty physicians and supported the development of publications and
abstracts. While the Academic Research Coach focused on a single
division within an academic DOM, the Quality Program supports all
the divisions within our DOM. The Quality Program not only pro-
motes scholarship, it also supports clinical Ql efforts, helps to coordi-
nate QI efforts across the department, leads educational efforts
in improvement science, and engages trainees and students as well
as faculty. The Quality Program promotes inter-divisional, inter-
departmental, and inter-professional teams whenever possible, and,
similar to the Academic Research Coach model described by
McKinney et al, inter-professional team members often contribute to
resulting scholarly work.

The Quality Program embraces the core principles of a learning
health system. A learning health system, as envisioned by the Institute
of Medicine, generates “evidence by driving the process of discovery
as a natural outgrowth and product of care.”?? A learning health sys-
tem integrates education, research, and care delivery to learn, apply
evidence, and improve health and health care.*° Aspiring to achieve
the virtuous cycles articulated by Magill and Baxley,®! the Quality
Program attempts to align education in improvement science, care
delivery improvement, and scholarship in improvement science.
Returning to examples of completed initiatives, the effort to promote
appropriate utilization of laboratory tests for inflammation was led by
a resident physician who had received training in the fundamentals of
improvement science. The project progressed through an initial study
of local laboratory ordering practices to educational and health record
interventions to provide clinical decision support at the time of order-
ing. Further study led to modifications of the interventions to opti-
mize effectiveness and sustainability, and ultimately, dissemination of
the learning beyond our institution through peer-reviewed publica-
tion.?® In contrast, we learned that routine hepatitis C screening
in hospitalized adults was a low-value practice, prompting disconti-
nuation of the initiative.?® Publication of a description of the
hepatitis C screening initiative may help other institutions avoid

applying resources to similar efforts.*®
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Since the inception of the Quality Program, our team has faced
several challenges. Despite developing processes to obtain electronic
health record data more efficiently, we have frequently encountered
delays in obtaining electronic health record data due to high institu-
tional demand and limited resources for data reporting, occasionally
slowing improvement work and resulting scholarship. To address this
issue, the Quality Program data analyst is undergoing training to fulfill
data requests and generate reports directly from our electronic health
record system. Also, the relatively short timeframe for the completion
of trainee-led projects has presented challenges to manuscript publi-
cation. In some cases, residents or fellows have continued to collaborate
with the Quality Program on projects after completing their training pro-
grams, while in other cases faculty mentors have assumed responsibility
for advancing the work to scholarship. Also, publication fees associated
with reputable, open-access journals have created a barrier for some fac-
ulty, although all faculty are provided with continuing medical education
funds that can be used to offset these expenses. The improvement science
curriculum for residents have been successful in part due to dedicated aca-
demic time for residents every week, which allows consistent participation.
Conversely, engaging clinical fellows have been more difficult, as there are
few structured opportunities to implement a common curriculum. We
anticipate the demand for Quality Program services will continue to grow
due to increasing awareness of the services and the expansion of our
multi-hospital health network with an evolving, network-wide DOM. This
prospect offers the opportunity to optimize care delivery across network
sites and extend the scope of scholarship in improvement science.

41 | Adapting during the coronavirus disease
2019 pandemic

Since the beginning of this pandemic, program operations transitioned
to a hybrid format. To our surprise, we experienced an increase in
requests for our services. We utilize video-conferencing platforms to
conduct meetings, conferences, and curricular sessions. The annual
Quality Showcase was converted to a virtual format that utilized a web-
based interactive site with voice-over poster presentations, which has
been well received by attendees. Anecdotally, we have observed
increased participation in virtual meetings from faculty and trainees
located in different clinical sites. Most key programmatic activities have
continued remotely, including institutional review board applications,
data acquisition and analysis, project management tasks, and editorial
support. In contrast, the Scholarly QI Interest Group was suspended
during the pandemic and has not yet reconvened. The Quality Program
team has held twice-weekly program meetings and encouraged
unscheduled conversations with faculty and trainees via phone, video-

conference, and e-mail to facilitate communication during the pandemic.

5 | CONCLUSION

The Quality Program offers a practical model for promoting care deliv-

ery improvement, training, and scholarship in improvement science

within an academic medicine department. Results suggest effective-
ness, as evidenced by scholarship products and demand for Quality
Program services. Continued program evaluation, including assess-
ment of its impact on care delivery and health outcomes, is needed to
understand the impact of the Quality Program as a learning health
system.
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