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Medical Devices

I National medical device system
has been proposed

I Information to distinguish devices
not currently routinely collected,
nor available in medical claims
(as it is for prescription drugs)

Implantable medical devices represent high-risk treatments often
evaluated in the premarket setting on the basis of smaller trials, are likely
to change quickly over time, and have led to serious side e↵ects.
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Cardiac Stents

Stent logo: elmedicointeractivo.com



Cardiac Stents: Statistical Challenges

I Often dozens, hundreds, or even
thousands of potential variables

I Multiple unordered treatments

I Multilevel data (e.g., patients
clustered in hospitals)
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Cardiac Stents: Results

Rose and Normand (2018)



Cardiac Stents: Policy Implications

Implications for patients, hospitals, device manufacturers, and regulators.

I How can this information be incorporated into the patient’s
decision-making process?

I Will hospitals reconsider their complex contracting with
manufacturers to avoid poorer-performing devices?

I Should manufacturers consider pulling certain stents from the market?

I How should regulators respond to postmarket information that was
not available at the time of device approval?





Improving Mental Health Care, 1950-2000

...“substantial progress” made in access to care, financial protection, and
meeting basic needs of people with mental illnesses in the U.S.
(McGuire 2016)

I Changes in financing &
organization of mental health
care, not new treatment
technologies, made the di↵erence

I “Improvements...evolved
through...more money, greater
consumer choice, and the
increased competition among
technologies and providers that
these forces unleashed” )))



Risk Adjustment in Plan Payment

Over 50 million people in the United States currently enrolled in an
insurance program that uses risk adjustment.

I Redistributes funds
based on health

I Encourages
competition based on
e�ciency & quality

I Huge financial
implications

xerox.com

Ellis, Martins, Rose (2018)
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Mental Health and Substance Use Disorders

WhichMedical Conditions
Account For The Rise In Health
Care Spending?
The fifteen most costly medical conditions accounted for half of the
overall growth in health care spending between 1987 and 2000.

by Kenneth E. Thorpe, Curtis S. Florence, and Peter Joski

ABSTRACT: We calculate the level and growth in health care spending attributable to the
fifteen most expensive medical conditions in 1987 and 2000. Growth in spending by medi-
cal condition is decomposed into changes attributable to rising cost per treated case,
treated prevalence, and population growth. We find that a small number of conditions ac-
count for most of the growth in health care spending—the top five medical conditions ac-
counted for 31 percent. For four of the conditions, a rise in treated prevalence, rather than
rising treatment costs per case or population growth, accounted for most of the spending
growth.

The r i s ing cost of health care , and what to do about it, is perhaps
the most challenging health policy issue facing the United States. Health
care is projected to account for 15.2 percent of U.S. gross domestic product

(GDP) in 2004, compared with 11.1 percent fifteen years ago.1 During this period
health care spending increased at an average annual rate of 7.5 percent per year (in
nominal dollars) and 5.1 percent per year when adjusting for inflation (using the
GDP deflator).2 During the past three years, the cost of health insurance has in-
creased by an average of 12.5 percent per year.3

The most common factor cited as driving rising health costs has been the explo-
sion of new medical technologies, which can improve care but tend to cost more
than older modalities of treatment.4 However, total cost is also a function of how
many people are receiving treatment for a given condition. The rise in treated-case
prevalence may reflect improvements in medical technology that allow expanded
treatment of a particular condition. It could also reflect changes in the diagnosis
or reporting of disease. Finally, the rise could reflect factors such as the aging of
the population. Distinguishing among these scenarios—increasing cost per case
and increasing population-based use of treatments—could provide an important
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Mental Health and Substance Use Disorders

Profit-Maximizing Insurer:

I Design plan to attract profitable
enrollees and deter unprofitable

I Cannot discriminate based on
pre-existing conditions

I Raise/lower out of pocket costs
of drugs for some conditions

I Distortions make it di�cult for
unprofitable groups to find
acceptable coverage

Demonstrate drug formulary identifies unprofitable enrollees

Rose, Bergquist, Layton (2017)



Mental Health and Substance Use Disorders

(MHSUD)

I Risk adjustment recognizes
20% of MHSUD enrollees

and compensate plans
accordingly

I Individuals with MHSUD can be systematically discriminated

against in risk adjustment systems



Privately Insured MHSUD Enrollees

MHSUD sample: 59% female

(Full sample: 49% female)
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MHSUD sample average total spending $8K and MHSUD spending $740

Full sample average total spending $4K and MHSUD spending $130

Shrestha et al.(2017)



Privately Insured MHSUD Enrollees

Adjustment disorders Alcohol−related 
 disorders Anxiety disorders

Attention−deficit/ 
 conduct/ disruptive 

 behavior

Delirium/ dementia/ 
 amnestic/ other 

 cognitive disorders

Developmental disorders
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Personality disorders Schizophrenia and other 
 psychotic disorders
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 abuse codes
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Global Statistical Fit vs. Group Fairness

Statistical Learning: Reduced set of 10 variables 92% as e�cient.

Rose (2016)

; Bergquist, McGuire, Layton, Rose (2018)
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Global Statistical Fit vs. Group Fairness

Rose and McGuire (2018)



Bergquist, Layton, McGuire, Rose (2018)



Fairness Definitions and Penalized Regression
Methods for Continuous Outcomes in Health

Spending

Anna Zink
Harvard University

and
Sherri Rose

Harvard Medical School

October 20, 2018

Abstract

Risk adjustment formulas predict spending in health insurance markets in order to
provide fair benefits and health care coverage for all enrollees, regardless of their health
status. Unfortunately, current risk adjustment formulas are known to undercompen-
sate payments to health insurers for specific groups of enrollees (by underpredicting
their spending). In this article, we expand concepts from both the fairness and health
economics literature to develop definitions of fairness for continuous outcomes in health
plan payment risk adjustment formulas. We additionally propose new estimation meth-
ods in an e�ort to make risk adjustment fairer for undercompensated groups. Our data
application using the Truven MarketScan Commercial Claims and Encounters database
demonstrates that alternative methods improve risk adjustment formulas with respect
to an undercompensated group, and that a suite of metrics is necessary in order to
evaluate the formulas more fully.

Keywords: Constrained regression, Risk adjustment, Statistical fit
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