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The concept of a learning health system was established nearly
20 years ago by the Institute of Medicine, now the National Academy
of Medicine (NAM), as part of the charter for the Roundtable on Sci-
ence and Value and Science-Driven Health Care.! It was envisioned
as a unifying commitment to speed the generation and use of evi-
dence by leveraging rapid advances in data and technologies, resulting
in optimized care for each patient. The NAM's definition is intention-
ally broad, encompassing the foundational importance of science,
informatics, incentives, and culture as necessary elements for learning;
the central role of patients and families as active participants in their
care; and a cycle of continuous improvement as the unwavering
imperative. This broad conceptualization has provided useful ground-
ing for those who aspire to build learning health systems, and it is not
prescriptive as to how a system actualizes this definition in real-world
settings. Thus, in the ensuing decades, vanguard adopters of the LHS
who have sought to move the LHS from conceptual to concrete have
done so in ways that fit with and reflect their organizational structure,
mission, and culture—as well as their personal values and experiences.

The concept of a learning health system (LHS) was established nearly 20 years ago as
a unifying commitment to speed the generation and use of evidence primarily by
leveraging rapid advances in data and technologies, resulting in optimized care for
each patient. In the ensuing decades, vanguard adopters of the LHS who have sought
to move the LHS from conceptual to operational have done so in ways that fit with
and reflect their organizational structure, mission, and culture—as well as their per-
sonal values and experiences. They have also extended the focus from health care to
include individual and population health more broadly. This commentary describes
four distinctive models that have evolved as learning health system activities have
matured. Viewing this diversity as a strength, the features, commonalities, and unique

differences of these models are described.

learning health systems, learning health system models, model characteristics

Given the well-established challenges of ensuring better health
outcomes and lower health care costs, interest in alternatives to the
status quo remains high.2 The LHS—with its emphasis on leveraging
evidence and data in a rigorous and rapid fashion—has been held out
as a promising antidote to the current state. Proponents have shown
that integrating evidence at the point of care—a key pillar of the
LHS—is possible.®>* Many systems that have adopted the LHS as a
cornerstone to their improvement efforts have published organizing
frameworks®~® and common principles,”° and the growth of the field
has also yielded beneficial scoping reviews about various facets of the
LHS. 11-14

The proliferative literature—and, indeed, the existence of this
journal as a venue for publications on the growth and maturation of
the LHS—is encouraging. To support continued growth of the LHS
and respond to the need for more tactical descriptions to complement
conceptual frameworks and experience reports, this commentary
describes four distinctive models that have emerged as learning health
system activities have matured. Features, commonalities, and unique
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real-world data comparing the success of intervention options.®
Improvement is achieved by widely implementing the option that
demonstrates greater success, and a pragmatic trial-focused LHS
grows as the number and diversity of pragmatic trials increase.
Notable examples include mature efforts at Vanderbilt University”
and NYU Langone Health System.'®

4. The programmatic model seeks to promote LHS through the initia-
tion of publicly funded programs, each of which supports data-
driven health improvement and/or the development of widely
shared infrastructure. Governmental payers, such as the Center for
Medicare and Medicaid Services, have taken interest in promoting
LHS methods to improve care and care outcomes.®* Large-scale
employment of LHS discovery and implementation activities
emerges through the aggregation of these funded programs on a
national or provincial scale.>>=3” Other notable examples include
PCORnet® % programs of the VA Health System,® as well as
NIH-funded LHS programs such as the Genomics-Enabled-LHS*°
and EPInet.*!

2 | DIFFERENTIATING THE FOUR MODELS
To promote a clearer comparison and contrast of the four models,
Table 1 offers characteristics that differentiate them. We define each
of these characteristics, comprising the column headers in Table 1, as
follows:

Home discipline(s): The methods employed in each model rest on
the theories, literature, and methods associated with specific and dif-
fering scientific disciplines. The disciplines called out in each cell can
be thought of as identifying the literature one would consult to appre-
ciate the origin of the model and learn in detail about the methods
employed in it.

Change strategy: All LHS models seek to improve individual and
population health with data-driven interventions. Fundamental
and unique to each model is a distinctive strategy for effecting
changes targeted at health improvement.

Morphology: LHSs can take on different shapes and forms. This
characteristic relates to what one would look for if one were trying to
verify the existence of an LHS that is based on a particular model.

Scale and visibility: Tied closely to a model's morphology is a scale
at which it typically operates and its consequent visibility. At micro-
scale, LHS activity exists within projects and is not readily visible. At
meso-scale, LHS activities, either within a single organization or
through a network of organizations, have a scope and identity that
makes them visible. At macro-scale, LHS activities are highly visible
through the descriptions of funded projects and initiatives.

Time urgency: Built into the culture of each model is a sense of
the importance of producing rapid changes. Some models give high
priority to rapidity, whereas others are willing to sacrifice speed for
the potential to effect more systemic changes.

What determines the intervention: As noted above, all models

employ data-driven interventions to improve health. The models differ
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in the strategies and criteria used to decide the shape and focus of
the intervention(s).

Patients' role: The models vary in how patients are perceived, and
the role patients play in the improvement process.

Required Infrastructure: All systems, in varying ways and to varying
extents, require technical and social infrastructure in order to function
efficiently. Infrastructures provide centralized services that all facets
of the system may use. The four LHS models vary in the infrastruc-
tural services that they require.

Organizational penetration potential: The LHS models vary, by vir-
tue of their values and structure, in the extent to which they can per-
vade the environment in which they are based. The ability to
influence and penetrate the organization is also tied to scale and
visibility.

Determination of what gets addressed: Since virtually any health
problem can be addressed by an LHS, the problems that make it “to
the table” determine what is going to be achieved. The four models
vary with respect to how these determinations are made.

3 | DISCUSSION

It is beyond the scope and intent of this Commentary to take a deep
excursion into each cell of Table 1. We recognize that the content of
each cell is open to debate, and we would welcome these discussions.
Nonetheless, we believe that the variability in the cells within each
column of the table confirms our thesis that the four models of LHS
propounded here differ significantly along multiple axes. We hope
that our analysis will promote useful discussion among and across
proponents of each model. Ideally, in our view, when the future devel-
opers and supporters of LHS describe their efforts, they will identify
which model or models they are following. This will support ongoing
efforts to build the field and the collective ability to solve complex
challenges in health and health care.

While Table 1 illuminates differences across the models, it is
important to be mindful of their similarities. Principally, all models
share the end goal of improved individual and population health, and
all undertake improvement through rigorous methods of discovery
leading directly to the implementation of what is discovered. All seek
to shorten the “17-year” latency between discovery and implementa-
tion*? and all seek to abide by the LHS Core Values® and Shared Com-
mitments'® that have been advanced in the literature. While the
models differ in how teams are constituted and how decisions are
made about priority interventions, interdisciplinary teamwork is fun-
damental to all four.

At this point in the evolution of Learning Health Systems, we
believe the existence of distinctive models is a strength. Proponents
and practitioners of different models can—and should, in our view—
learn from each other and build bridges between them rather than
silos or walls around them. While programs*3~#° that train future
“LHS scientists” might emphasize a particular model and/or area of
specialization, such programs should prepare their graduates to apply

their training across the range of models, such that they may adapt
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and contribute—with fluency and fluidity—to participatory research

initiatives, embedded research institutes, academic health systems, or

policy roles.
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