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ystems-based practice (SBP) is 1 of 6 core
competencies from the Accreditation Council
for Graduate Medical Education (ACGME).!
Residents demonstrating competency in SBP “under-
stand complex systems and the physician’s role in
them, navigate them for the benefit of patients, and
participate in continually improving them.”” The
definition, performance, training, and evaluation of
SBP is considered by many to be the most challenging
among the 6 competencies.’™
Despite the ACGME’s introduction of SBP as a core
competency more than 20 years ago, with the
requirement for SBP teaching and assessment, the
published literature suggests that program directors
continue to struggle with implementing curricula and
assessing residents’ competency in this domain.?
Teaching of the various subcompetencies of SBP is
inconsistent and variable across training programs.®=®
Many programs rely on passive learning approaches
and indirect observation without objective criteria for
demonstration of residents’ knowledge and skill.” As
a result, many residents graduate with a persistent
knowledge and skill gap in SBP. This outcome defines
both a gap and an opportunity within and across
institutions to develop and share feasible and gener-
alizable SBP curricula and assessment methodology.
An explicit focus on SBP subcompetencies during
training is foundational to professional accountabil-
ity; understanding both individual and team respon-
sibility helps ensure high-functioning, cost-effective,
quality-driven work environments that optimize
patient care delivery. Review of the current literature
identifies barriers to adoption of the SBP competency
in graduate medical education, SBP teaching and
assessment methods and tools available for use or
adaptation, as well as processes to guide programs in

DOI: http://dx.doi.org/10.4300/JGME-D-20-00839.1

Editor’s Note: The online version of this article contains a
comparison of specialty-specific systems-based practice Milestones
and a list of literature (2009-2020) on residency education in
systems-based practice.

the development of SBP curricula and assessment
methods.

Barriers to Adoption

Since implementation, residency programs have mod-
ified existing curricula to incorporate the ACGME
competencies. While most integrate nicely within
established models of medical education, incorpora-
tion of the SBP competency has been challenging and
not readily adopted.**'*!" The examination of
barriers is an important step in identifying solutions.
The reasons programs have failed to fully adopt this
“orphan” competency are multifactorial, including
but not limited to, conceptual difficulty, inadequate
faculty understanding of SBP, lack of formalized
curricula (eg, coding, insurance authorization), poor-
ly defined teaching and assessment methods, few
opportunities for direct observation of trainees, and
challenges finding room in a time-limited training
program.®'>7'* The conceptual problem is exempli-
fied by the broad variation in the SBP Milestone
subcompetencies defined across specialties (TABLE
provided as online supplementary data). “This vari-
ability may create differential expectations of resi-
dents across specialties, complicate faculty
development, and make sharing assessment tools
difficult.”

A significant obstacle to teaching and assessing SBP
is the fact that its foundational cornerstone, “systems
thinking,” is commonly absent from medical educa-
tion curricula.'®™" “Systems thinking is defined as the
ability to analyze systems as a whole, including the
recognition of essential interrelationships within the
system and between subsystems, and any changes and
patterns that arise out of the networks of relation-
ships and interactions,” reported Colbert and col-
leagues.'® Resident education has traditionally
focused on acquiring medical knowledge and individ-
ual patient care skills. Consequently, residents often
do not develop awareness of and integrate into care
the boundaries, functions, stakeholders, or critical
interfaces within the greater health care system.'®*°
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One survey of program directors and residents
documented their perception that SBP is the least
important resident competency.'* Physicians need to
be cognizant of the system around them and how
their actions can positively or negatively affect patient
care in the broadest sense. For example, a physician
working slowly in clinic can create a bottleneck in the
system with negative effects on other areas, including
other health care workers and patients; if the
physician works too quickly, the system (eg, nurses,
medical assistants, laboratory staff, and checkout
personnel) may not be able to accommodate the
patient flow.

In order for residents to develop and apply systems
thinking skills, their teachers must be versed in SBP
themselves. Many faculty find the concept of SBP
unclear and know little about how it applies to their
individual practices or about the interrelationships
within their own clinical systems; as a result,
residents’ cognitive and behavioral skill acquisition
in SBP is compromised.”’ Our complex and ever-
changing health care system is increasingly difficult to
navigate and understand. This complexity adds to
faculty reticence to serve as SBP educators and
assessors of resident knowledge and skills. In a study
of orthopedic educators, faculty reported frustration
with and poor understanding of SBP: “I never learned
this. How can I teach it?”® Despite their discomfort
with this competency domain, observation during
routine patient care is a method commonly used by
faculty for SBP assessment.®

The framework for assessing SBP Milestone levels
is lacking in specific tools and defined methods.
Because competence in SBP requires multidimen-
sional complex behaviors that are skills-based,
performance-based assessment is of critical value.
There is little published literature on SBP assessment,
especially for subcompetency areas other than
quality improvement (QI) and patient safety. Pub-
lished assessment methods include 360-degree eval-
uations from peers, allied health staff, and
patients® %2223, self-assessment''; performance
evaluations of the design, implementation, and
analysis of QI projects'>**%%; surveys''; objective
structured clinical examinations*®?”; simulated cas-
es with examinations®®; web-based tools?”; direct
observations with real time assessments and feed-
back?®; and participation in systems improvement.>!
There is limited validity evidence to support the
usefulness of these assessment methods; it is unclear
whether these methods predict performance in this
domain. Validated tools have not been developed for
the assessment of physician behavior within the
larger systems of health care.

Solutions From the Literature

Residents should routinely engage in systems thinking
as it relates to their role in the various health care
delivery settings and systems relevant to their special-
ty. However, this cannot be assured: Systems thinking
must be formally taught.'® Knowledge of systems
theory, tools, and techniques enables physicians to
advance their understanding of system attributes and
the environment within which each system exists, help
identify system structures and improvement processes,
and enable performance monitoring over time. Sys-
tems thinking can be viewed as a cognitive prerequisite
for SBP behaviors, and there is likely a level of
practical experience required before one can engage in
true systems thinking behavior. One approach is to
teach trainees how to ask relevant questions on
systems improvement and change, starting them on
the path to thinking and learning about SBP.

Beyond simple assessment of knowledge, demon-
stration of systems thinking is required. Ideally, there
should be agreement across programs defining the
essential knowledge, skills, and attitudes, and how
achievement can be measured. Comprehensive assess-
ment should be interprofessional, multimodal, and
include direct observation by expert clinicians in the
workplace. Assessment tools for systems thinking in
medicine are rare; interprofessional health models
and those that exist outside of the health professions
may also be applicable.®>*® Systems thinking is
routinely applied by the aviation industry for safety
and error reduction, natural resource allocation for
land management, and event analysis by the nuclear
power industry.>*-3¢

In 2018, in response to stakeholder dissatisfaction
with the lack of consistency in Milestones across
specialties in several competency domains, the
ACGME published the results of a “competency
crosswalk,” which identified common themes across
all specialty Milestones."® Using this information as a
starting point, the ACGME brought together an
interprofessional and interdisciplinary workgroup to
develop a set of SBP Harmonized Milestones.?” The
Harmonized Milestones were based on “common and
essential” themes and could be used by all specialties,
creating a more uniform basis for assessment and
faculty development, and potentially a foundation for
curriculum development. The 3 core themes defined
for the SBP Harmonized Milestones are patient safety
and QI, system navigation for patient-centered care,
and the physician role in health care systems.

Published research on teaching and assessing SBP in
residency and fellowship training has primarily
focused on the following: curriculum, assessment
methods, mapping assessments to Milestones,
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feedback, program improvement, systems change,
and clinical competency committee performance (list
provided as online supplementary data). Several
models of SBP teaching and assessment have been
proposed, ranging from self-directed study to com-
prehensive multidisciplinary and interprofessional
programs.'* Examples can be found in the published
literature which programs can use or adapt to meet
program needs (TABLE). There are published processes
that can guide development of SBP assessment
tools.'”*® Online education should generally not be
the sole method of teaching SBP, as it is an
individualized and often isolated approach to learning
a domain that is, at its core, team- and systems-based.
Competency requires engagement with a broad
variety of team members and administrative aspects
of a large and diverse system. Experiential learning is
critical; competence is achieved through active
participation with the system itself.®

SBP group projects, including those that identify
inefficiencies in the system and potential solutions,
can strengthen residents’ competency as members of
the interdisciplinary and interprofessional health care
team.”>>? Simulation and real world experiential
learning can provide opportunities to interact with
non-physician providers and other members of the
health care team leading to an increased appreciation
of non-physician members of the health care system,
awareness of care opportunities, and efficiency in
various patient care tasks.***!

Faculty Development

There is a dearth of literature regarding faculty
development via SBP knowledge, teaching, and
assessment. ®*! Faculty education on the basic tenets
of systems thinking and recognition of SBP elements
within daily practice is critically important. This will
enhance faculty’s ability to teach and assess SBP,
pointing out systems interactions relevant to routine
clinical care and providing guidance for residents’
self-reflection on interactions with the broader health
care system. Educators across disciplines and special-
ties can and should participate in faculty development
opportunities and resident education in SBP.

Already Doing It—Recognize and Document

Systems-based practice underlies everything we do as
medical providers. It is foundational to our daily
activities and work. SBP is also intrinsic to residents’
everyday activities but may not be appreciated. The
list of SBP learning activities already present in
residency training and physician practice is exhaus-
tive. Examples include continuous QI programs,
bedside cost/benefit patient management discussions,

PERSPECTIVES

preauthorization processes, prescribing using the
patient’s insurance list of preferred prescriptions,
multidisciplinary inpatient rounds, and root cause
analyses. The educational efficacy of these activities
may be enhanced by labeling them as SBP experienc-
es, thereby increasing awareness, acceptance, sustain-
ability, and dissemination.

Gaps and Future Needs

Systems-based practice is happening all around us; it
is critical that educators make residents aware and
incorporate SBP education into daily practice. Cur-
rent evidence regarding teaching and assessment of
SBP during training suggests that appropriate tools
and methods have not yet been identified and
disseminated.'” An educational framework that pro-
vides the tools for achieving competency in SBP is
critical to success. This should include knowledge and
skills in systems thinking, QI skills to implement
change, and progressive opportunities to engage in
systems change, starting at the clinical microsystem
level (eg, in their residency program). To help embed
systems thinking within residency curricula, the
ACGME should consider including language related
to systems thinking and the associated cognitive
behaviors into the SBP competency language and
SBP Milestones for all specialties.
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