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The Risk of
Hospitalization Models
Emerging analytics for population
health and care management
The Risk of Hospitalization
Models are designed to help:
–– Provide information that is
useful at both a population and
patient level
–– Predict those at risk for costly
hospitalizations
–– Focus the efforts of care
management staff on those
patients who are at the highest
risk for potentially avoidable
admissions, based on the Agency
for Healthcare Research and
Quality’s ambulatory-sensitive
admission criteria, in addition
to providing estimated risk for
related and all-cause admissions
–– Provide care management staff
with insights regarding the
factors that are the greatest
contributors to a patient’s risk
score (such as disease severity,
patient age and emergency room
visits), which can help shape
specific intervention strategies

Introduction
As the healthcare industry enters the new era of
value-based care, there is an increasing focus
on the importance of identifying and mitigating
various patient risks as a cost-reduction strategy1.
Patients who are high-risk for certain events and
are chronically sick or injured are typically high-cost
patients. The top 1 percent of this population drives
more than 20 percent of total healthcare costs in
the US2.
Predictive models that forecast the overall likelihood
of hospitalization or total patient costs can be
useful for financial planning, demand estimation
and actuarial purposes, but they do not provide
the clinical specificity that care managers need for
targeted outreach3. But a new breed of targeted
risk models that evaluate and interpret risk for each
individual patient is emerging to meet this need.
The IBM Watson Health™ Risk of Hospitalization
(ROH) Models are designed to help identify patients
at high risk for acute inpatient hospitalization. By
highlighting hospitalizations that are potentially
avoidable through appropriate outpatient care, the
models can assist care managers in prioritizing
patients for potential intervention.

A proactive, predictive strategy
For high-prevalence chronic conditions, the IBM Watson Health Risk of Hospitalization Models
help identify potentially avoidable admissions before they occur.
Conditionspecific insights
on likelihood of
patient being
hospitalized

Patient’s risk of
hospitalization
one, three and
six months into
the future

Risk of allcause, related
and potentially
avoidable
admissions

Highestimpact factors
contributing to
patient’s risk
score

Applications and insights
–– Risk of all-cause, related and potentially
avoidable admissions

The Watson Health ROH Models are specifically
tailored to patients with four common chronic
conditions: asthma, diabetes, congestive heart
failure (CHF) and chronic obstructive pulmonary
disease (COPD)*.

–– Estimates of the patient’s risk of hospitalization
within one, three and six months in the future
–– Model variables which have the greatest impact
on the patient’s risk score

In addition to providing an estimate of the likelihood
of hospitalization for these conditions, the models
provide additional information that enhances their
utility, including:

Taken together, the model outputs provide a broad view of patient risk information. This insight can be
used by care management staff to make critical patient stratification and intervention decisions in a more
informed fashion.

Most significant risk drivers

Value

Average count of ER visits over
enrolled months

1.18

Maximum disease stage for
target disease

3.06
0.82

Month 3 score: 0.648

Average count of inpatient
medical stays over enrolled
months

Month 6 score: 0.776

Average inpatient days over
enrolled months

3.18

Patient A – diabetes admission
type 1 – potentially avoidable
Month 1 score: 0.486

Sample output of the Watson Health ROH Models for a diabetes patient.

* The COPD models are limited to patients ages 40 and above.

Source data and feature variables
The ROH Models use data from a year of patient
claims history, including prescription drug history
(where available) as well as historical inpatient
and outpatient service utilization. Additionally, the
models use the Watson Health Disease Staging
patient classification system as a method of
identifying disease severity.
Variables may include the following types of patient
information:
Demographic and insurance enrollment
characteristics
–– Age, gender, number of months enrolled, mental
health/substance coverage, availability of
prescription drug information** in claims, and
community sociodemographics***
Inpatient stay characteristics
–– Inpatient stay counts, types, recency, duration
and payment amounts, with breakouts for
medical and surgical stays
Outpatient and emergency room visit
characteristics
–– Visit counts, recency and payment amounts,
with breakouts for visit types; distinct counts
of procedure groups; and information on
procedure group recency for disease-specific
lists of procedure groups

Prescription drug characteristics
–– Medication possession ratios, recency and
payment amounts, with breakouts for chronic
and acute drugs; distinct counts of therapeutic
classes; and information on claim recency for
disease-specific lists of therapeutic classes
Disease history information
–– Counts of distinct Watson Health Disease
Staging categories (DxCats), with breakouts
by disease stage (severity level); maximum
disease stage for specific DxCats for each
model condition; and presence of other disease
conditions
Conclusion
In today’s value-based healthcare environment,
costs and revenues often depend on how fast
and how effectively you can identify and engage atrisk patients.
By focusing on new and expanded data sources,
emphasizing actionability and integrating the
advanced technologies of artificial intelligence,
Watson Health predictive models are designed
to help healthcare payers make more informed
decisions about how to improve patient outcomes
and lower the cost of healthcare.
Learn more
Email watsonh@us.ibm.com.

The ROH Models are based on claims from the
MarketScan® Commercial Database and from the
CMS Medicare Standard Analytic Files, 5% Sample.
** The models incorporate the Watson Health Community Needs Index (CNI) scores for the patient’s ZIP code among the
predictor variables. The CNI for a ZIP code is based on socio-demographic statistics related to income, education, insurance,
housing and cultural factors. CNI overall barrier scores, education barrier socres, housing barrier scores and/or income barrier
scores are considered by the models.
*** Prescription drug information is only used in the under 65 population.
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About IBM Watson Health
Each day, professionals throughout the health
ecosystem make powerful progress toward a
healthier future. At IBM Watson Health, we help
them remove obstacles, optimize efforts and reveal
new insights to support the people they serve.
Working across the landscape, from payers and
providers to governments and life sciences, we bring
together deep health expertise; proven innovation;
and the power of artificial intelligence to enable
our customers to uncover, connect and act — as
they work to solve health challenges for people
everywhere.
For more information on IBM Watson Health,
visit ibm.com/watsonhealth.

trademarks of IBM or other companies.
A current list of IBM trademarks is

No IT system or product should be

available on the web at “Copyright
and trademark information” at

considered completely secure and no
single product or security measure can

ibm.com/legal/copytrade.shtml.

be completely effective in preventing
improper access. IBM systems and

This document is current as of the initial
date of publication and may be changed
by IBM at any time. Not all offerings are
available in every country in which IBM
operates.

products are designed to be part of
a comprehensive security approach,
which will necessarily involve additional
operational procedures, and may require
other systems, products or services to
be most effective. IBM does not warrant
that systems and products are immune
from the malicious or illegal conduct of
any party.

The information in this document is
provided “as is” without any warranty,
express or implied, including without any
warranties of merchantability, fitness for
a particular purpose and any warranty or
condition of non-infringement.

PAY 19076 0518 49015749USEN-00

Notes

