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areful risk adjustment is at the core of any

equitable payment model for the care of pop-

ulations. There is widespread agreement that
U.S. health care providers and payers who are re-

sponsible for the care of sicker
patients (and its cost) should be
compensated more generously
than those who are responsible
for the care of healthier patients,
to limit perverse incentives that
would encourage providers to se-
lectively care for healthier patients.
For years, Medicare has used rig-
orous risk-adjustment methods
that account for various clinical
characteristics to adjust popula-
tion-based payments for Medi-
care Advantage plans and for
health systems and clinicians par-
ticipating in risk-based arrange-
ments. Such methods are also
applied in value-based arrange-
ments, under which reimburse-
ment is altered on the basis of pa-
tient outcomes in defined areas.
The most common characteristics
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used for clinical risk adjustment
include age, sex, surgical history,
and conditions such as heart dis-
ease and diabetes.

With the growth of value-
based purchasing, there has been
increasing concern that clinical
risk-adjustment methods are in-
sufficient. A community’s resourc-
es — such as safe environments
for exercise and stores that sell
healthy and fresh food — and
patients’ access to those resources
substantively influence the out-
comes on which clinicians are
judged. Patients who are socially
isolated, experience housing in-
stability or food insecurity, and
have limited transportation op-
tions have been consistently shown
to have worse health outcomes
than other patients, even when
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appropriate health care interven-
tions are prescribed or recom-
mended.! Some evidence shows
that performance-based reim-
bursement programs penalize or
reduce payments to providers who
care for socially disadvantaged
people,>* which suggests that ex-
isting risk-adjustment methods
don’t sufficiently address social
context.

As a result, a number of clini-
cians, researchers, and policy-
makers have advocated for risk
adjustment that explicitly accounts
for social characteristics. The
goal is to level the playing field
by providing clinicians with the
necessary resources to care for
more vulnerable patient popula-
tions. Without question, there are
strong relationships between some
social characteristics, health out-
comes, and resulting health care
costs. Researchers have consis-
tently found that considerable
variation in health outcomes and
costs is accounted for when social
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factors are added to risk-adjust-
ment models that include clinical
characteristics.>* Incorporating
neighborhood characteristics and
other variables that capture social
context into risk-adjustment mod-
els has been shown to improve
cost estimation and can be fea-
sible; however, it creates a new
set of challenges, such as the
need for new data sources.>**

Yet there is considerable con-
troversy regarding this type of
risk adjustment. Consumer and
patient advocates and employers,
among others, have expressed
concern that social risk adjust-
ment may be perceived as lower-
ing the standard for quality of
care for socially disadvantaged
populations. By adjusting for pa-
tients’ social characteristics, the
risk-adjustment models would ap-
ply what amounts to a “credit” to
clinicians who care for the most
socially disadvantaged patients —
thereby obscuring these patients’
poorer outcomes. Some institu-
tions, including the Centers for
Medicare and Medicaid Services
(CMS), have struggled with the
optics of a payment model that
implicitly acknowledges any in-
equity in expected outcomes
based on social characteristics.
One compromise approach has
been to distinguish risk adjust-
ment of performance on quality
measures and processes of care
from risk adjustment of pay-
ments to clinicians. In keeping
with this compromise, the 21st
Century Cures Act requires CMS
to stratify readmission measures
by patients’ dual-eligibility status
but doesn’t include an associated
payment adjustment.

Despite differences in the ways
in which clinical and social risk
factors are managed in various
quality-assessment and payment
programs — and the health care
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system’s relative comfort with
clinical risk adjustment — we
question whether the distinction
is indeed so clear. Accumulating
evidence would suggest that clin-
ical and social risk factors over-
lap far more than has previously
been conceptualized. For exam-
ple, the diagnosis of a chronic
disease such as diabetes is com-
monly included in clinical risk-
adjustment methods, yet both
rates of diabetes and outcomes
in patients with diabetes have
been linked to social and neigh-
borhood characteristics such as
poverty and education.!

Even age is thought of as an
immutable predictor of risk and
is usually included in clinical risk-
adjustment methods. An analysis
of performance measures en-
dorsed by the National Quality
Forum (where one of us is presi-
dent and CEO) showed that of
193 measures for which a risk-
adjustment model was employed,
89% had models that used age as
a variable. Even safety measures
and measures specifically designed
for geriatric patients adjust for
age. Yet age most likely affects
health outcomes by means of
various biologic and nonbiologic
mechanisms, which include high-
er rates of poverty, social isola-
tion, and food insecurity among
older people.

Despite the accepted framing
of risk adjustment, in reality our
approach to accounting for clini-
cal risk probably embeds social
risk, owing in no small part to
an oversimplification of disease
processes and burden and an in-
sufficient understanding of the
ways in which social context af-
fects disease burden. We believe
the consternation that surrounds
accounting for social factors in
risk-adjustment models is too my-
opic; it should make us uncom-
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fortable with the integrity of the
concept of clinical risk and should
highlight the need to better char-
acterize differences between these
ideas. As we continue to prog-
ress toward population-based pay-
ment models, we hope and ex-
pect there will be even greater
emphasis on fostering early inter-
ventions for various disease pro-
cesses, with the goal of prevent-
ing disease and keeping patients
healthy. In this setting, the line
between clinical and social risk
will only blur further. Efforts to
reduce the incidence of diseases
such as diabetes and hyperten-
sion should account for social
context and disproportionately tar-
get people at greatest risk —
members of the population who
face social challenges to forestall-
ing or managing these conditions.

We believe it is time for a
meaningful reconsideration of the
goal of; and approach to, risk ad-
justment writ large in quality
measurement and payment sys-
tems. The discussion should no
longer be about the dichotomy of
clinical risk versus social risk. If
our goal is to align payment with
the outcomes we hope to pro-
duce, we should acknowledge the
interdependence of social, behav-
ioral, and physical domains in
constituting risk and producing
better health. Current risk-adjust-
ment models assume these fac-
tors exist in isolation, include
some factors while excluding
others, and fail to capture social
context explicitly and intention-
ally. The best approach may be to
discuss how to provide appropri-
ate resources to clinicians, taking
into account all types of risk in
the populations they serve. We
could also determine how per-
formance data can be presented
to stakeholders, including the pub-
lic, so that it genuinely acknowl-
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An audio interview
with Dr. Shrank
is available at NEJM.org

edges gains while being clear-
eyed about populations who don’t
benefit from those gains. Adopt-
ing methods that account for all
factors that influence risk, and
for the interdepen-
dence of those fac-
tors, could be an
important step in
creating a more equitable health
care payment system that better
serves patients, including the
most disadvantaged members of
society.
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and Clinical Application
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hen national lipid guide-

lines first incorporated a
model based on data from the
Framingham Heart Study — a
turning point for the role of risk
prediction in health care — that
Massachusetts city was an anom-
aly: a community with extensive,
available, longitudinal health data.
Today, U.S. health care systems
have amassed large, local data sets
through adoption of electronic
health records (EHRs) and the
standardization associated with
provider consolidation. More re-
cently, payers have moved toward
capitation and other value-based
models. This shift places a higher
premium on avoiding costly con-
ditions altogether. These trends
create greater demand for predic-
tion models, since prevention is dif-
ficult without accurate identifica-
tion of who specifically is at risk.
Prediction models’ newfound
importance and the emergence
of model development based on
machine learning raise questions
about how to ensure their safety
and efficacy, given their growing
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role in risk stratification, care
pathways, and clinical outcomes.
A systematic review comparing
clinical prediction models based
on regression with those based on
machine learning revealed trou-
bling weaknesses in model eval-
uation.! Given the number of
emerging prediction models and
their diverse applications, no sin-
gle regulatory agency can review
them all. This limitation, how-
ever, does not absolve models’
developers and users from apply-
ing the utmost scrutiny in dem-
onstrating effectiveness and safe-
ty. It also highlights the need for
accepted standards for develop-
ment, evaluation, and application
of prediction models.
Fortunately, foundational prin-
ciples for model creation and use
have emerged.>* These principles
will have to be adapted and aug-
mented for current conditions,
which include new sources of
data. We offer eight key consid-
erations for the introduction and
use of prediction models (see ta-
ble for illustrative examples).*”
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1. Population at risk: Correct
identification of persons at risk
and the time when the model
will be applied to inform inter-
vention strategies is critical. Such
identification requires a focus on
the demographic characteristics,
health status, and location of the
patient population as well as on
the clinical context in which a
model will be used. The pooled
cohort equations that drive cur-
rent cholesterol guidelines, for
example, are based on persons
without atherosclerotic cardio-
vascular disease (ASCVD) who
are 40 to 79 years of age and not
currently receiving lipid-lowering
treatment. Consequently, these
equations should not be applied to
people with a history of ASCVD,
people currently taking lipid-low-
ering treatment, or people under
40 or over 79. Including broad
swaths of the population who
are at very low risk (e.g., women
in obstetrics units) in a model
for determining sepsis risk can
make it harder to identify people
with genuinely high risk. The
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