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l. Overview

Congress mandated the Independence at Home (IAH) demonstration to test a payment incentive and
service delivery model for home-based primary care. Under the IAH demonstration, physicians and nurse
practitioners (NPs) direct home-based primary care teams. These teams aim to reduce expenditures and
improve the health outcomes of Medicare beneficiaries with multiple chronic conditions and substantial
functional limitations. As we discussed in Chapter I, the IAH demonstration introduced an incentive to
reduce Medicare expenditures (incentive payments) and a service delivery model (home-based primary
care led by physicians or NPs). As we described in Chapter II, the Mathematica study team estimated a
difference-in-differences model to determine whether the demonstration payment incentive affected
Medicare expenditures, hospital use, and quality of care (measured as potentially avoidable hospital use
and readmission). We also examined whether the demonstration payment incentive affected health
outcomes (that is, mortality or entry into institutional long-term care). In this appendix, we present the
sample, data, and methods we used for the analyses in Chapter II.

The quantitative evaluation design of the demonstration was a difference-in-differences analysis using
repeated cross-sections of eligible beneficiaries within demonstration practices (which we also refer to as
sites) with a propensity score-matched comparison group that did not receive home-based primary care.
We had two years of pre-demonstration data and six years of post-demonstration data (that is, the first six
years of the demonstration). We observed beneficiaries analyzed by the evaluation for the number of
months they were eligible for IAH for each demonstration year. We used three key pieces of information
to determine the effect of the demonstration on expenditures, hospital use, quality of care, and health
outcomes in a given year. To determine the effect of the demonstration on expenditures (and other
outcomes) in a given year, such as Year 6, we did the following:

e Estimated the difference in Medicare expenditures per beneficiary per month (PBPM) between the
year before the demonstration (the baseline year) and Year 6 for IAH beneficiaries. We restricted
claims to those occurring between the date of eligibility for the demonstration in a given year and the
end of that year (and date of death). We controlled for beneficiaries’ characteristics, such as time
since most recent hospital admission; demographic characteristics; activities of daily living (ADLs);
and several measures of health status, including the Centers for Medicare & Medicaid Services
(CMS) Hierarchical Condition Categories (HCC) risk score. We provide a complete list of control
variables later in this appendix.

e Estimated the difference in Medicare expenditures during the same period for comparison
beneficiaries. As with the IAH group, we restricted claims to those that occurred between the date of
eligibility and the end of the year, controlling for beneficiary characteristics.

e Obtained the estimated effect of the demonstration by calculating the difference between the change
in expenditures for [AH beneficiaries and the change in expenditures for comparison beneficiaries.

We refer to this model as a difference-in-differences model because it measured the change between two
differences (the pre- and post-demonstration differences). This method isolated the effect of the
demonstration by accounting for two factors. First, it accounted for the difference in expenditures
between IAH and comparison beneficiaries before the demonstration. Second, it accounted for changes in
expenditures during the demonstration caused by factors unrelated to the demonstration that affected [AH
and comparison beneficiaries. The difference-in-differences design provides a strong assessment of the
demonstration’s effect, assuming that the difference in expenditures between IAH and comparison
beneficiaries was stable before the demonstration. As we describe later, we tested this assumption. The
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difference-in-differences model, however, was not without limitations; we address our evaluation’s
limitations at the end of this appendix.

Our total sample for estimating the impact of the demonstration in Years 1 to 5 consisted of 14 practices,
and our total sample for estimating the impact of the demonstration in Year 6 consisted of 12 practices; in
both cases, we treated the consortium in Richmond as one practice (Exhibit A.1). In all years, our
quantitative analyses excluded three practices (Atlanta, Chicago, and Stuart) that withdrew from the
demonstration before Year 3 and one practice (Louisville) that CMS terminated for cause after
completing the first three years. In Year 6, we excluded the two practices that left the demonstration after
Year 5 (Austin and Cleveland).

In this appendix, we begin by describing how the IAH practices operate and the characteristics of their
patients. Next, we describe how we identified the IAH and comparison groups to evaluate the effect of the
demonstration, which is designed to have IAH sites assess and enroll participants. We could not use data
from the IAH sites to identify our sample, however, because we needed to use the same source of data to
identify the IAH and comparison groups. As a result, the sample of beneficiaries enrolled by the practices
in the demonstration differed from the beneficiaries in the IAH group we used for the evaluation. For
example, about 34 percent of the [AH group we used for the evaluation in Year 6 was enrolled in the
demonstration in Year 6. As we describe in the next chapter, the IAH group for the evaluation consisted
of beneficiaries who Mathematica identified as eligible for the demonstration and attributed to an [AH
site. Next, we describe how we selected the comparison group. We then present the sources of data and
measures for our quantitative analyses. We then describe the estimation of demonstration effects. Next,
we present the methods and sources of data for our qualitative analysis. Finally, we discuss differences
between incentive payments and evaluation results.
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Exhibit A.1. IAH demonstration practices and number of beneficiaries by year
IAH Year 1 1AH Year 2 IAH Year 3 IAH Year 4 IAH Year 5 IAH Year 6
Demonstration practice  Jun2012- Jun2013- Jun2014- Oct2015- Oct2016— Jan 2019-

location May 2013 May 2014 May 2015 Sept 2016 Sept2017 Dec 2019
Practices that participated in Years 1 to 6

Boston, Massachusetts? 183 166 157 149 136 107
Brooklyn, New York 371 410 505 1,055 991 491
Dallas, Texas® 1,373 993 994 1,344 1,264 1,290
Durham, North Carolina 828 1,066 1,267 1,705 1,974 1,979
Flint, Michigan® 1,542 969 991 1,607 1,641 1,415
Jacksonville, FloridaP® 780 654 497 504 874 621
Lansing, Michigan® 524 526 702 652 611 608
Long Island, New York? 246 220 220 235 288 331
Milwaukee, Wisconsin® 514 553 634 575 489 450
Portland, Oregon 161 144 138 171 180 159
Richmond, Virginia 290 311 280 277 323 310
(3 practices)?cd

Wilmington, Delaware? 225 254 241 213 235 232
Total IAH beneficiaries in 7,037 6,266 6,626 8,487 9,006 7,993
Year 6 analyses in this

report

Austin, Texas® 911 684 601 686 574 n.a.
Cleveland, Ohio@® 268 316 337 331 378 n.a.
Total IAH beneficiaries in 8,216 7,266 7,564 9,504 9,958 n.a.
Years 1 to 5 analyses in this

report

Atlanta, Georgia (2 practices)® 60 n.a. n.a. n.a. n.a. n.a.
Chicago, lllinois 202 n.a. n.a. n.a. n.a. n.a.

(7 practices)®d

Louisville, Kentucky 1,698 2,264 2,647 n.a. n.a. n.a.
Stuart, Florida (2 practices)®¢ 356 n.a. n.a. n.a. n.a. n.a.

Source: Mathematica’s analysis of data from the IAH implementation contractor and 2011-2019 Medicare claims
and enroliment data from the Chronic Conditions Warehouse.

@ These practices participated in health systems affiliated with a university or medical school.
b These practices participated as part of the Visiting Physicians Association.

¢ Practices located in Richmond, Philadelphia and Washington DC participated as consortia.
4 Richmond, Chicago, and Stuart started Years 1 to 3 on September 1.

¢ We exclude practices that left the demonstration after Year 5 because they could no longer meet the demonstration
requirements from analyses of Year 6 in this report.

fWe exclude practices that left the demonstration before Year 5 because they could no longer meet the
demonstration requirements from all analyses in this report. Atlanta, Chicago, and Stuart left the demonstration
during Year 2. Louisville left the demonstration after Year 3.

n.a. = not applicable.
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Il. Description of IAH practices and beneficiaries

To understand the features of the IAH practices and identify the changes they made to improve care, we
collected and analyzed interview data from the practices and analyzed their claims data. Every IAH site
had substantial experience providing home-based primary care before the demonstration. The sites
differed substantially, however, in their approaches to care, such as who was included on the care team;
whether they were notified automatically of patients’ hospital admissions or emergency department (ED)
visits; whether they focused on serving in private homes or assisted living facilities; and whether they
used a formal risk-stratification system, which groups the beneficiaries into high- and low-risk groups to
aid in care planning. In this chapter, we summarize care delivery patterns according to each of the three
types of practices: (1) Visiting Physicians Association (VPA) practices, (2) academic medical center
practices, and (3) independent practices. We obtained information about the settings from which the
practices provided care from claims data in Years 2 and 4 of the demonstration. We obtained other
information from the IAH practices.! Exhibits A.2, A.3, and A.4 provide site-by-site information on
practices’ structural and operational characteristics and care delivery for practices that participated in
Year 6 of the demonstration.?

A. VPA practices

The five VPA practices (Dallas, Flint, Jacksonville, Lansing, and Milwaukee) had similar structural and
operational characteristics. VPA is a for-profit corporation with multiple home-based primary care
practices operating in several states; five of those practices participated in the demonstration. In each of
these practices, most clinicians were physicians, and three of the practices employed NPs. None
employed a social worker.

Historically, each practice had a patient care coordinator who was the main point of contact for patients
and had access to the VPA corporate infrastructure for finance, human resources, data analytics, and data
support. In Year 6, the VPA practices renamed the patient care coordinator position to nurse navigator.
The nurse navigator role encompassed all patient care coordinator responsibilities and included managing
care for patients with the highest hospital and ED use. On rare occasions when a clinician perceived a
patient as needing extra support after discharge from the hospital or ED, a nurse navigator made a home
visit.

Patients (both IAH beneficiaries and others) were assigned to a mobile care team consisting of one
physician and one medical assistant.> VPA nurse navigators often visited the homes of their patients,
although those visits were not billable. In four of the VPA sites, about two-thirds of visits occurred in
private homes. In Milwaukee, about two-thirds of visits occurred in assisted living or other group living
facilities.

In Year 6, the VPA practices reported continuing to foster relationships with skilled nursing facilities
(SNFs) and nursing homes to help coordinate care. In addition, to continue to strengthen existing

! Information in this chapter comes from site visits we conducted from February to May 2013 and February to July
2014. In January and February 2017 and in November 2019 to February 2020, we interviewed practices by
telephone to confirm and update information.

2 Information about the two practices that left the demonstration after Year 5, Austin and Cleveland, is available in
the evaluation report which covered Years 1 to 4 of the IAH demonstration and the evaluation report which covered
Years 1 to 5 of the TAH demonstration.

3 The term patients in this chapter refers to all patients treated by the practice regardless of [AH enrollment status or
whether the beneficiary was in Medicare fee for service.
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relationships, clinicians frequently reached out to these care partners to remind them to coordinate with
the practice when caring for their IAH patients.

Each VPA practice risk-stratified patients on the basis of their history of hospital admission and ED visits
to determine the needed level of care and the frequency of proactive phone calls to patients and
caregivers. Two practices developed relationships with hospitals and their staff; those staff notified the
practice directly when one of its patients was hospitalized or visited the ED, whereas the remaining three
received automated notices from hospitals.

B. Academic medical center practices

In Year 6, six IAH practices (Boston, Long Island, Philadelphia, Richmond, Washington, and
Wilmington) were part of nonprofit academic medical centers or health systems with academic missions.*
This status gave them access to institutional resources and information technology systems and support.
Clinicians in these settings were typically responsible for training and education in addition to clinical
care, SO many saw patients only part time.

In Boston and Long Island, physicians conducted most visits; in Philadelphia, Richmond, and
Washington, NPs conducted most of the visits. In Wilmington, NPs and physicians conducted most of the
visits. Social workers were key members of the care team for many academic medical center practices
because they coordinated home health services and referred patients to social services and supports. All
but one academic medical center provided nonbillable visits, such as those conducted by social workers or
nurses not acting under a physician’s direction or as part of a home health episode. All academic medical
center practices conducted most visits in private home settings; three (Long Island, Philadelphia, and
Washington) conducted no visits in assisted living facilities. In Year 6, Wilmington reported working to
strengthen relationships with local assisted living facilities via proactive outreach to ensure more
coordinated care for their beneficiaries.

In Year 6, the Long Island and Washington practices reported testing e-consults with specialists to help
manage patients’ conditions and reduce Medicare expenditures. Clinicians sent questions and received
advice by email from a specialist (for example, cardiologists or pulmonologists) to help manage
homebound patients who could not travel to a specialist for an office visit. These two practices also used
psychiatry consult services for clinicians to ask questions about managing patients’ psychiatric
conditions.

Academic medical centers varied in their use of technologies to facilitate care delivery and planning.
Most relied on clinical judgment to determine the level of care rather than using a formal risk-
stratification system. Nearly all were notified automatically of patients’ hospital admissions or ED visits
from at least some hospitals with which they built relationships.

C. Independent practices

In Year 6, the demonstration included three practices that began the demonstration as independent
practices; these practices differed in size, structure, and operations. The practice in Durham dropped out
of the demonstration late in the year (fall 2019). In Year 6, the Brooklyn and Portland practices
experienced the following changes related to ownership arrangements and partnerships, respectively:

4 Three practices (Philadelphia, Richmond, and Washington) participated as one consortium, which the
demonstration considers as one site for the purpose of calculating incentive payments.
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e The administrator of the Durham practice reported that the practice did not change care delivery after
leaving the demonstration. Yet as a result of no longer needing to meet performance requirements for
demonstration quality measures, the practice stopped calling assisted and independent senior living
facilities daily to check whether any residents were sent to the hospital or ED in the past day, and it
no longer visited homes within 48 hours of hospital discharge or ED visit when not medically
necessary.

e During Year 6, the independent practice in Brooklyn was acquired by Heal, a home-visiting service
company that newly entered the Brooklyn market. In Year 6, the practice continued to participate in
IAH with minimal modifications to the way it delivered care before being acquired by Heal;
respondents from Heal reported treating all patients, regardless of IAH status, the same.

e Finally, HouseCall Providers in Portland signed a partnership agreement with CareOregon, a
nonprofit health plan that provides care to Medicaid and Medicare beneficiaries, in May 2017 (during
Year 5). Through this partnership, the practice aimed to increase access to home-based medicine
across the Portland area and increase the share of their [AH-eligible patients who were dually eligible.
Indeed, the percentage of IAH beneficiaries who were dually eligible increased from 19 percent in
Year 5 to 27 percent in Year 6.

Although two of the three independent practices experienced organizational changes since we last
collected qualitative data in April 2017, all three practices reported during Year 6 that their care delivery
for IAH beneficiaries remained stable. These practices had staff dedicated to coordinating care for
patients, but the type of staff used to coordinate care varied across the sites. For example, some used
nurse care managers, and others trained medical assistants or similar staff as patient care coordinators. In
Brooklyn and Durham, physicians continued to provide most of the visits, whereas in Portland, NPs
provided most of those visits. The sites of care for independent practices varied; Brooklyn conducted
most visits in private home settings, and Durham and Portland conducted most visits in assisted living or
other group living facilities. Some of the independent practices provided nonbillable visits by social
workers and nurse care managers. One independent practice reported risk-stratifying patients as a way to
determine the intensity of care the practice would provide, and the remaining three reported relying on
clinicians’ judgment for these determinations. These practices reported using different methods for
learning about patient hospital admissions and ED visits; one relied on patients and caregivers to notify
the practice, and others received notice through health information exchanges.’

5 Health information exchanges allow the electronic sharing of health care information. They can be implemented at
different levels, including a region (such as the greater Washington, DC, area), community, or hospital system.
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Exhibit A.2. IAH practices’ structural characteristics, as of 2019

_ Acclzept Clinicians making home visits Other staff involved in care team
Participate Medicare
in ACO  Advantage Care
Affiliation Ownership (\CELS)) plans Physicians PAs coordinators® RNs MAs SWs Others
VPA practices
Dallas, TX U.S. Medical For profit Yes (3) No 13FT - TFT 1 2 31 -
Management
Flint, Ml U.S. Medical For profit Yes (3) Yes 23 FT® - - 1 - 24 -
Management
Jacksonville, FL U.S. Medical For profit Yes (3) No 3FT - 1FT 4 1 9 -
Management 2 PT 3PT
Lansing/Ann Arbor, Ml | U.S. Medical For profit Yes (3) Yes 9FT 1FT - 1 - 11 -
Management
Milwaukee, WI U.S. Medical For profit Yes (3) Yes 8FT - 2FT 4 1 11 -
Management

Academic medical centers

Boston, MA Boston Medical ~ Nonprofit Yes (5) Yes 6 PT - 2FT - 5 - -
Center
Long Island, NY Northwell Nonprofit No Yes 4 FT - 3FT - 5 - 5
Health 4 PT
Philadelphia, PA University of Nonprofit No Yes 2PT - 1FT 1 - - 1 -
Pennsylvania 1PT
Richmond, VA Virginia Nonprofit No Yes 2FT - 3FT - 2 - 3 1 consulting
Commonwealth 6 PT pharmacist
University
Washington, DC MedStar Health ~ Nonprofit Yes (3) Yes 6 FT - 5FT 5 1 - 5 1LPN
Wilmington, DE Christiana Care  Nonprofit Yes (5) Yes 2FT 3FT 4FT - 5 3 4
Health 4 PT 1PT 3PT
Systems

Independent practices

Brooklyn, NY Heal® For profit Yes (5) Yes 3FT TFT 21FT - - - - 1 quality
assurance
nurse
Durham, NC None For profit No Yes 35FT 55 FT¢ - - - 12 6 podiatrists, 2
psychologists
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Exhibit A.2 (continued)

Accept

L. X Clinicians making home visits Other staff involved in care team
Participate Medicare
in ACO Advantage Care
Affiliation Ownership (years) plans Physicians PAs NPs coordinators® RNs MAs SWs Others
Portland, OR None Nonprofit No Yes 3PT 2 PT 5FT 6 5 - 4 1LPN, 1
11 PT pharmacist

Source: Information gathered from structured data collection before interviews with practice staff conducted from November 2019 to February 2020 (late in Year
6 of the demonstration to the beginning of Year 7).

Notes:  For information on the two practices that left the demonstration after Year 5 (Austin and Cleveland), refer to the evaluation report which covered Years 1
to 5 of the IAH demonstration.

a Care coordinators are health professionals that help to manage a patient's care by monitoring and coordinating patients’ care plans, connecting them with health
care providers, and making telephone check-in calls. IAH sites use differing titles for this category of care, including nurse navigators, patient care coordinators,
and care managers. For |IAH practices, these staff generally are MAs, RNs, or LPNs.

b The Flint site did not provide a breakdown of physicians, PAs, or NPs.
¢ The Brooklyn site began the demonstration as an independent practice and was acquired by Heal during Year 6 (2019).
4 The Durham site did not provide a breakdown on the number of PAs and NPs; instead, it classified them together under the count of 55.

ACO = accountable care organization; DME = durable medical equipment; FT = full-time; LPN = licensed practical nurse; MA = medical assistant; NP = nurse
practitioner; PA = physician assistant; PT = part-time; RN = registered nurse; SW = social worker; VPA = Visiting Physicians Association.
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Exhibit A.3. IAH practice care delivery: Operational characteristics, as of 2019

Visits per After- Visits
clinician per Clinicians’ Weekend hours outside
day panel size Nonbillable visits visits visits?® of home®

VPA practices

Dallas, TX 910 10 175 Yes: nurse navigator visits Occasionally® No No

Flint, Ml 8to 9 175 Yes: nurse navigator Yes No No
Jacksonville, FL 8t09 175 Yes: nurse navigator visits Occasionally® No No
Lansing/ 8t09 175 Yes: nurse navigator and Occasionally® No No

Ann Arbor, Ml home health company

visits
Milwaukee, WI 8to 9 175 Yes: nurse navigator visits Yes No No

Academic medical centers

Boston, MA 4 90 Yes: nurse care manager No Yes: for Yes
visits urgent
visits only;
uncommon
Long Island, NY 6 200 Yes: community No No No
paramedicine, RN, and
SW visits
Philadelphia, PA 6 140 No Yes Yes: for Yes
urgent
visits only;
uncommon
Richmond, VA 3to4 40 Yes: nurse visits No No Yes
Washington, DC 6 150 Yes: nurse visits Yes Yes: for Yes
regular
visits;
uncommon
Wilmington, DE 6 90to 120 Yes: RN or SW visits No No Yes

Independent medical practices

Brooklyn, NY 8to 10 120 to 130 Yes: visits to uninsured Yes Yes: for No
patients urgent and
regular
visits;
common
Durham, NC 10to 15 150 to 200 No Yes No No
Portland, OR 44 122 Yes: RN, social worker, or Yes No No

chaplain visits

Source: Information gathered from structured data collection before interviews with practice staff conducted from
November 2019 to February 2020 (late in Year 6 of the demonstration to the beginning of Year 7).

Notes:

For information on the two practices that left the demonstration after Year 5 (Austin and Cleveland), refer to
the evaluation report which covered Years 1 to 5 of the IAH demonstration.

a After-hour visits are those done outside of the practice’s normal business hours. This can vary from practice to

practice.

b Visits outside of the home refers to those in nonhome settings such as an office, outpatient clinic, inpatient hospital,
or skilled nursing facility.
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Exhibit A.3 (continued)

¢ The term occasionally regarding weekend visits varies from practice to practice. The Dallas site defines it as
“Saturdays occasionally.” The Jacksonville site defines it as “a case-by-case basis up to 6/7 times a year.” The
Lansing/Ann Arbor site defines it as “up to the providers’ discretion.”

4 The Portland site provided an average of visits per clinician per day rather than a range.
RN = registered nurse; SW = social worker; VPA = Visiting Physicians Association.

Exhibit A.4. IAH practices’ care delivery processes, as of 2019

Remote access to
patient’s record,

Notification of Proactive

remote data collection, hospital outreach to
Formal risk-stratification remote submission of admission or patients or
Site classification orders ED visit caregivers
VPA practices
Dallas, TX Yes. It is based on hospital or ED Yes Rely on hospital Yes. Call as
admissions: if patient has two or staff to notify needed
more visits in 60-day period, the practice based on
patient is enrolled in an intensive acuity of
care management program patient
Flint, Ml Yes. It is based on hospital or ED Yes Automated Yes. Call as
admissions: if patient has two or notice from all needed
more visits in 60-day period, the sites within the  based on
patient is enrolled in an intensive state through acuity of
care management program HIE patient
Jacksonville, FL Yes. It is based on hospital or ED Yes Automated Yes. Call as
admissions: if patient has two or notice from all needed
more visits in 60-day period, the sites within the  based on
patient is enrolled in an intensive state through acuity of
care management program HIE patient
Lansing/Ann Arbor,|Yes. It is based on hospital or ED Yes Automated Yes. Call as
Mi admissions: if patient has two or notice from all needed
more visits in 60-day period, the sites within the  based on
patient is enrolled in an intensive state through acuity of
care management program HIE patient
Milwaukee, WI Yes. It is based on hospital or ED Yes Rely on hospital Yes. Call as
admissions: if patient has two or staff to notify needed
more visits in 60-day period, the practice based on
patient is enrolled in an intensive acuity of
care management program patient
Boston, MA No. Clinical judgment only Yes Automated Yes. Call as
notices from needed
some sites based on
through EHR care plan
Long Island, NY  |Yes. Determines level of proactive No Automated Yes. Call as
outreach and care team involved notices from needed
some sites based on
through EHR acuity of
patient
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Exhibit A.4 (continued)

Remote access to
patient’s record,

Proactive
outreach to
patients or
caregivers

Notification of
hospital
admission or
ED visit

remote data collection,
remote submission of
orders

Formal risk-stratification
classification

Philadelphia, PA¢ |No. Clinical judgment Yes From within the Yes. Call as
health system, needed
but not from based on
other systems clinician’s
judgment
Richmond, VA® No. Clinical judgment only Yes Automated No
notice from
practice’s own
hospital
Washington, DC® |No. Clinical judgment only Yes Automated Yes. Monthly
notices from call
some sites
through EHR
Wilmington, DE Yes. Software assesses patients and Yes Automated Yes. Call as
assigns level of acuity score, which notice from all needed

determines level of proactive
outreach and care team involvement

sites within the
state through
HIE

based on the
acuity of the
patient

Independent practices

Brooklyn, NY No. Clinical judgment only Yes Automated Yes.
notice from some Proactive
sites through outreach
EHR regarding
vaccines in
partnership
with Merck
Durham, NC No. Clinical judgment only Yes Automated Yes. No
notice from some formal
sites through schedule, call
EHR as needed
Portland, OR Yes. Not fully rolled out, but it Yes Automated Yes. Call as
covered about three-quarters of notice from all needed
patients in late 2019 sites within the  based on
state through acuity of
HIE patient and if
patient was
recently
hospitalized
Source: Information gathered from structured data collection before interviews with practice staff conducted from

November 2019 to February 2020 (late in Year 6 of the demonstration to the beginning of Year 7).

Notes:  For information on the two practices that left the demonstration after Year 5 (Austin and Cleveland), refer to

the evaluation report which covered Years 1 to 5 of the IAH demonstration.

ED = emergency department; EHR = electronic health record; HIE = health information exchange; VPA = Visiting
Physicians Association.
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Evaluation of Independence at Home: Years 1 to 6 - Appendices

lll. Identifying the IAH beneficiaries

To comply with the legislation that established the IAH demonstration, the demonstration used a site-
based enrollment process. Sites were responsible for ensuring that enrollees met health status and other
clinical and programmatic requirements such as providing consent. The implementation contractor used
administrative data and information provided by the sites to construct the list of enrolled beneficiaries as
part of its work to calculate spending by IAH beneficiaries in each practice.

Although the implementation contractor used Medicare claims data, other administrative data, and
information provided by the sites to construct the list of enrollees, Mathematica used only Medicare
claims and other administrative data to identify the IAH group for the evaluation. (See Chapter V of this
appendix for more information about the data sources we used to determine eligibility.) To measure the
effect of the demonstration, we had to use the same data sources and approach to identify the [AH and
comparison groups across all pre-demonstration and demonstration years. Information provided by the
sites to construct the list of IAH enrollees was available for the demonstration years only, not the pre-
demonstration years. In addition, no information other than administrative data was available for the
comparison group. As a result, we used only administrative data to define the IAH group in each pre-
demonstration and demonstration year rather than using the information the sites provided to the
implementation contractor. We describe our process for defining the IAH group in this chapter. We
describe our process for identifying the comparison group in Chapter III of this appendix.

The approaches of Mathematica and the implementation contractor to identifying eligible beneficiaries
yielded different counts of IAH practices’ beneficiaries in Years 1 to 6. After explaining these approaches
in Chapters III.A and III.B, we provide details about reasons for differences in the counts of IAH
practices’ eligible beneficiaries in Chapter I11.C.

A. |1AH implementation contractor’s process for determining the sample of enrolled
beneficiaries

The IAH sites identified beneficiaries they thought were eligible to participate in the demonstration; we
list the eligibility requirements in Chapter 1. After providing these beneficiaries with information about
the demonstration and visiting homes to explain it, the IAH sites enrolled willing participants and
uploaded a list of potential enrollees to a reporting system created for the demonstration using a process
established by the implementation contractor. The contractor then used administrative data to verify that
each enrolled beneficiary had a qualifying hospital admission and used rehabilitation services in the
previous 12 months, was covered by Medicare Parts A and B, and was not enrolled in a Medicare
Advantage plan as of the date of IAH enrollment.

In addition to verifying whether the beneficiaries enrolled by the practices had a qualifying hospital
admission and used rehabilitation services, the implementation contractor also helped IAH sites identify
potential beneficiaries for enrollment into the demonstration based on the eligibility criteria. The
contractor identified beneficiaries who received at least one home visit by the demonstration practice and
had qualifying hospital admission and rehabilitation service events but whom the sites had not yet
enrolled in the reporting systems; these beneficiaries were called potential enrollees. The contractor
provided the sites with information on the potential enrollees, and the sites then reviewed their records
and assessed additional information about the beneficiaries’ eligibility (such as whether they met the ADL
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and chronic condition criteria). Clinicians followed up with potential enrollees who met all demonstration
criteria and enrolled them in the demonstration.

The implementation contractor set the enrollment date as the first day of the month after the beneficiary
had a qualifying hospital admission, used rehabilitation services, and received a home visit by the IAH
practice within the previous 12 months. The home visit by the practice might have occurred before or
after the qualifying hospital admission and rehabilitation services as long as all three occurred within 12
months before the enrollment date.

If the beneficiary did not meet the demonstration eligibility criteria, the sites provided the implementation
contractor with the reason for the beneficiary’s ineligibility. Reasons sites reported for not enrolling
beneficiaries whom the contractor identified as potential enrollees included the following: (1) the
beneficiary did not meet the ADL or chronic condition criteria; (2) the beneficiary received primary care
from another practice and the IAH practice was not considered the beneficiary’s primary practice; (3) the
beneficiary began receiving hospice care, moved into a nursing home, or died before receiving
notification of his or her eligibility for the demonstration; and (4) the beneficiary refused to participate in
the demonstration. If the IAH practice did not provide any reasons for ineligibility for a potential enrollee,
the implementation contractor assumed that the beneficiary was eligible and added that person to the
official demonstration enrollment records.

We refer to all beneficiaries confirmed as IAH participants in the implementation contractor’s records as
enrolled beneficiaries. Unless an IAH practice disenrolled a beneficiary—or a beneficiary died or was no
longer enrolled in Medicare fee for service (FFS)—CMS allowed beneficiaries who enrolled in the
demonstration in a given year to continue in the demonstration whether or not they requalified in
subsequent years as IAH eligible or had a home visit from the IAH practice in subsequent years.

B. Mathematica’s process for identifying the sample of eligible and attributed
beneficiaries for the evaluation

To identify beneficiaries eligible for the demonstration and attributed to a demonstration practice,
Mathematica used different processes and data sources than those used by the implementation contractor
and the IAH sites. As we explained earlier, our method for measuring the effect of the demonstration
required us to use the same data sources and approach to identify the IAH and comparison groups across
all pre-demonstration and demonstration years. We could not use enrollment in the demonstration as part
of determining who would be in our sample because enrollment was based in part on information from
the IAH practices. Therefore, the IAH group consisted of all beneficiaries eligible for the demonstration
in that year according to our analysis of Medicare enrollment, claims, and assessment data.

We used the following criteria to identify beneficiaries for the IAH group:

e Enrollment in FFS Medicare
e Two or more ADLs that required human assistance
e Two or more chronic conditions

e Inpatient hospital admission or observation stay in the previous 12 months®

¢ This includes acute care, critical access, and psychiatric hospitals.
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e Use of acute or subacute rehabilitation services in the previous 12 months’

e Not in hospice or long-term care for the entire time they were eligible for the demonstration in a
given year and not on hospice on the first day of demonstration eligibility

For beneficiaries enrolled in the demonstration, the eligibility date determined by Mathematica based on
administrative data sometimes differed from the enrollment date determined by the implementation
contractor. Mathematica set the eligibility date as the first day of the month following the last service use
required to qualify for the demonstration. For example, if a beneficiary had a hospital admission in July
2019 and home health care in October 2019, that person would be eligible for demonstration Year 6 as of
November 1, 2019.

In the following section, we explain why we identified the IAH group separately for each study year
rather than retaining IAH beneficiaries in the sample until the demonstration ended. Then, we explain
why we removed from the sample IAH practices that did not participate in the demonstration in a given
year. Next, we describe how we used assessment data to measure limitations in ADLs. Finally, we explain
how we used Medicare claims to attribute eligible beneficiaries to the IAH group.

1. Rationale for identifying the IAH group separately for each study year

An alternative to identifying the IAH group separately for each study year, which is called a repeated
cross-sectional design, would be to retain beneficiaries in the IAH (and comparison) group until the
demonstration ended as long as the beneficiary remained enrolled in Medicare FFS. This approach is
sometimes referred to as intent to treat, and it requires following all beneficiaries ever attributed to the
IAH group during the demonstration, including those who did not requalify as eligible for IAH or stopped
receiving care from the IAH practice.® This type of study design would have enabled us to evaluate
outcomes for beneficiaries over a longer period, including for beneficiaries who did not requalify as
eligible for IAH because they did not have another hospital admission or observation stay.

We did not use this type of study design for two primary reasons: (1) this approach can attenuate (that is,
underestimate) true effects because it requires retaining beneficiaries in the intervention group who are no
longer served by IAH practices, and (2) this approach would have required changing the length of the pre-
demonstration period each time the demonstration was extended. First, unless one expected the
intervention to affect outcomes for several years after receipt of the intervention ended, the risk of
underestimating true effects is high if a substantial minority of intervention group beneficiaries stopped
receiving care from the IAH practice. This is the case with the IAH demonstration; among the
beneficiaries from the Year 1 IAH group who remained alive and enrolled in FFS in Year 2, 38 percent
were not attributed to the IAH practice in Year 2. In other words, 38 percent of beneficiaries from Year 1
did not receive care from an IAH practice in Year 2. We discuss attribution criteria in detail later in this
section, but in general, attribution would have required the following: (1) at least one home visit from the
IAH practice in Year 2, and (2) for a beneficiary who was alive more than 3 months in Year 2, a second

7 This includes discharge from inpatient rehabilitation hospitals and rehabilitation units or SNFs and use of home
health (but not necessarily discharge). We did not include long-term care hospitals.

8 The reason that an intent to treat design retains beneficiaries in the analysis even if they stop receiving care from
the IAH practice is to avoid introducing bias related to attrition. That is, the intent to treat design considers attrition
as part of the estimated population-level effect that should be included in the estimate. For example, if beneficiaries
who continue to receive care from an IAH practice have lower expenditures than those who stop receiving care from
an IAH practice, failing to include beneficiaries who no longer receive care from IAH practices could overstate the
reduction in total expenditures for the full population compared to what might be expected, were the demonstration
to be rolled out in another setting.
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visit from the IAH practice. The percentage of the intervention group who were no longer served by IAH
practices would have increased over time as we retained beneficiaries in the sample for the entire
demonstration (or at least for several years), diluting any actual effect of the IAH payment incentive on
expenditures and other outcomes. Second, a study design that retains beneficiaries in the sample for
several years after they no longer meet IAH eligibility criteria carries a substantial risk of bias due to
changes in health status (and resulting expenditures) that could have been associated with unobservable
factors that led to [AH beneficiaries receiving care from IAH practices. For example, it is possible that
declining cognitive status is what led some beneficiaries to start receiving home-based primary care from
an [AH practice, and that (1) similar declines did not happen for the comparison group and (2) declining
cognitive status tends to lead to higher (or lower) Medicare expenditures. If these unmeasured changes in
cognitive status occurred over several years during the demonstration period—and not in the shorter pre-
demonstration period—then retaining beneficiaries in the IAH sample for the entire demonstration could
result in biased estimates of the effects of the payment incentive. The way to reduce this risk would be to
have a pre-demonstration period equal to the length of the demonstration period, since both periods would
offer the same amount of time for beneficiaries to experience unmeasured changes. However, since the
demonstration was extended four times by Congress, this would have required updating the pre-
demonstration period multiple times—including generating new estimated effects for earlier
demonstration years.

2. Rationale for removing from the sample IAH practices that did not participate in the
demonstration in a given year

In all, 18 practices began the demonstration in 2020. Our estimates for Years 1 to 5 are based on data for
the 14 practices that completed Year 5 of the demonstration, and our estimates for Year 6 are based on
data for the 12 practices that completed Year 6. An alternative to removing IAH practices from the
sample if they did not participate in the demonstration in a given year would be to retain practices until
the demonstration ended. This type of study design may have enhanced external generalizability of the
impact estimates because the practices that left the demonstration may have been different from—and
possibly less successful at reducing expenditures than—the practices that remained in the demonstration.
We did not use this approach for the evaluation of the IAH demonstration for two reasons.

First, for a variety of reasons, we could not have included data from subsequent demonstration years for
several of the practices that left the demonstration. For example, one practice that left the demonstration
in Year 2 did not have enough home-based primary care patients in the pre-demonstration period to be
included in our sample in any year. In other words, we could not include this practice in our analyses of
the effect of the demonstration regardless of whether it continued participating. Another practice was
terminated from the demonstration by CMS for violating the Federal False Claims Act and subsequently
closed. Including this practice in our analysis when it was in operation would have caused bias in our
results when comparing expenditures for the IAH beneficiaries with those of a comparison group. A third
practice—the practice that had a substantial influence on the estimated results for Year 5— stopped
providing home-based primary care after it left the demonstration.” Even if we had wanted to include this
practice until the demonstration ended, we could not have done so because we could not identify IAH
beneficiaries for this practice after it stopped providing home-based primary care. We examined the
relative influence of individual practices (see Chapter VI.B), however, and we considered this information
when interpreting results.

° For more information, refer to the evaluation report which covered Years 1 to 5 of the IAH demonstration.
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Second, this demonstration was not designed to draw conclusions about the broad Medicare FFS
population. The IAH practices were not selected to represent the national population of practices
providing home-based primary care to Medicare beneficiaries with multiple chronic conditions and
substantial functional limitations. Rather, among the pool of home-based primary care practices that
volunteered for the demonstration, CMS selected 18 sites to represent different types of practices and
geographic areas. Thus, even if we were to retain all [AH practices in the sample until the demonstration
ended, we could not generalize the results of this study to Medicare FFS beneficiaries who received
home-based primary care from practices other than those in the demonstration.

3. Eligibility and assessment data

We measured ADL limitations in accordance with the guidelines the IAH implementation contractor gave
to IAH practices. Those guidelines stated that beneficiaries qualify as having an ADL limitation if they
require any type of human assistance with the activity. The exception to this general guideline was for
wheelchair use: use of a wheelchair as the primary mode of mobility with or without human assistance
qualified as an ADL limitation for enrollment in the [AH demonstration.

To measure limitations in ADLs for the evaluation sample, we used assessment data from the given pre-
demonstration or demonstration year. We used three sources of assessment data: (1) the Outcome and
Assessment Information Set (OASIS), collected when beneficiaries receive home health care; (2) the
Minimum Data Set (MDS), collected when beneficiaries receive SNF care; and (3) the Inpatient
Rehabilitation Facility Patient Assessment Instrument (IRF-PAI), collected when beneficiaries receive
inpatient rehabilitation facility care. All three data sets provided information about the extent to which
beneficiaries could complete the six standard ADLs: dressing, bathing, toileting, transferring, ambulating,
and feeding. Transferring includes transfer between bed and chair and excludes transferring to or from the
bath or toilet. Each assessment instrument has one or more data elements that indicate the extent of
limitations, if any, for each of the six ADLs. If beneficiaries did not have any assessment data in a given
year, they were ineligible for the demonstration in that year, and we did not include them in our sample.

We faced three challenges when measuring limitations with the six ADLs. First, each ADL is coded
differently in each of the three data sets. Second, different providers collect ADL data at different points
in time. Third, beneficiaries can have multiple assessments in a given year. Next, we discuss how we
handled each of those three challenges.

a. Each ADL is coded differently in each data set

Each ADL limitation is coded differently in each data set, and the codes do not always clearly define
someone’s need for human assistance to do the activity. We reviewed all of the values of each variable
that measured ADL functioning. If the value for beneficiaries indicated that they required human
assistance to do the activity safely, we classified them as requiring human assistance with that ADL; we
had to measure the need for human assistance as best we could.

In cases in which the level of functioning did not make clear that beneficiaries required human assistance
to complete the activity, we erred on the side of not including patients. For example, one of the possible
values for the transferring data element in an OASIS assessment was “able to transfer with minimal
human assistance or with use of an assistive device,” such as a walker. If beneficiaries had an OASIS
assessment with that value for the transferring data element, we did not consider them to have a limitation
that required human assistance for transferring based on that particular assessment. This conservative
approach excluded from our sample beneficiaries who required a device but not human assistance, such as
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beneficiaries who could get out of bed alone when using a walker. It may also have excluded some
people, however, who required human assistance and therefore could be IAH eligible.

Although we usually did not score beneficiaries as having a limitation if they required human assistance
or an assistive device, we applied one exception to that rule. In accordance with the guidelines given to
IAH practices by the implementation contractor, use of a wheelchair as the primary mode of mobility
with or without human assistance qualified as an ADL limitation.

b.  Different providers collect ADL data at different points in time

CMS requires that health care providers conduct OASIS, MDS, and IRF-PAI assessments at specific
points in time. For example, beneficiaries who received skilled nursing services for a 60-day period may
have had MDS data from assessments at admission, at discharge, and at the time of any significant
changes in status. Because providers conduct each of these assessments at multiple points in time, we had
to determine which assessments we would use in measuring ADL limitations to determine IAH eligibility.
We used discharge assessments from all three data sets as well as interim assessments from the OASIS
data set. We did not use admission or interim assessments from the MDS and IRF-PAI because
beneficiaries must be discharged from a SNF or inpatient rehabilitation facility before becoming eligible
for IAH. Unlike with skilled nursing and inpatient rehabilitation services, beneficiaries can receive
Medicare-funded home health care on the date they become eligible for IAH. Therefore, we included
interim OASIS assessments in addition to discharge assessments to ensure we had the latest information
in the study year.'”

¢.  Beneficiaries can have multiple assessments in a given year

Beneficiaries could have had more than one assessment in a given year. For example, in one
demonstration year, beneficiaries could have had three sets of assessment data: an interim OASIS
assessment from home health care, a discharge OASIS assessment from home health care, and a
discharge MDS assessment from skilled nursing care. When beneficiaries had more than one assessment
in a given year, we kept the most recent assessment in which beneficiaries had at least two ADL
limitations. We selected the most recent ADL assessment in which beneficiaries had at least two ADL
limitations because we sought to identify beneficiaries who were least likely to recover from the ADL
limitation. If beneficiaries had assessment data during a given year but not at least two ADL limitations in
any of those assessments, they were ineligible for the demonstration in that year, and we did not include
them in our sample. In addition, if beneficiaries did not have any assessment data in a given year, they
were ineligible in that year, and we did not include then in our sample.

4. Attribution and enrollment data

In addition to determining eligibility for the demonstration, in each year we applied the following criteria
for attributing a patient to a demonstration site (we used Medicare claims data for visits to the [AH
practice that occurred between the date of eligibility for the demonstration and the end of the
demonstration year):

e Residence in the same state as the demonstration practice

19 Interim home health (OASIS) assessments do not include scoring on one activity: feeding. Because this item’s
effect on overall eligibility determination is small, we did not apply any adjustments to interim assessments.
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e At least one evaluation and management or non—evaluation and management home visit from the
demonstration practice; home included private homes, assisted living facilities, group homes, and
custodial care facilities!!

e For beneficiaries eligible for the demonstration for more than three months, at least one additional
visit from the demonstration practice in the home, an assisted living facility, or an office

The demonstration rules required that all patients of the IAH practice eligible for the demonstration be
enrolled in the demonstration. Therefore, we required only one home visit for attribution to the IAH
practice for beneficiaries eligible for the demonstration for three months or less. Some beneficiaries
eligible for the demonstration for many months in a given year may have had only one visit with the IAH
practice before returning to office-based primary care. To reduce the chance that the analysis sample
would include beneficiaries who received only a single visit from the IAH practice, we required at least
one additional visit from the practice for beneficiaries eligible for the demonstration for more than three
months.

In each of the eight pre-demonstration and demonstration years, we refer to the beneficiaries who met
eligibility criteria for IAH in administrative data and were attributed to a demonstration site as
Mathematica-eligible IAH beneficiaries (or simply IAH beneficiaries). IAH beneficiaries were the
treatment group for the evaluation. For beneficiaries to be in the IAH group for the evaluation, they had to
meet the eligibility and attribution criteria outlined above according to Mathematica’s analysis of
Medicare enrollment, claims, and assessment data.

A beneficiary’s enrollment (or non-enrollment) in the demonstration did not affect whether that person
was in the IAH group for the evaluation. As we described, demonstration enrollment was based in part on
data from the IAH practices, such as ADL limitations, chronic conditions, and residence in a long-term
nursing home. In contrast, we excluded beneficiaries from the evaluation IAH group who were not
eligible for the IAH demonstration and attributed to the IAH site according to administrative data (in
Appendix A.6, this is the part of Circle A excluding Circle B, or the blue crescent). We excluded those
beneficiaries from the IAH group for two reasons: (1) we needed to identify the IAH group consistently in
all study years, but demonstration enrollment data existed for the demonstration years only, not the pre-
demonstration years; and (2) we could not replicate the enrollment process for comparison group
members. In other words, we had no practice-reported data for identifying IAH beneficiaries in the pre-
demonstration years, nor did we have such data for comparison group members in any year. Because our
study design required that we use the same data sources to identify IAH and comparison beneficiaries in
all years, we could not use practice-reported data to identify IAH beneficiaries in the demonstration years.

As shown in Exhibit A.5 and in the rest of this appendix, we use the term green oval to refer to
beneficiaries who were enrolled in the demonstration and met its eligibility and attribution criteria in
administrative data according to Mathematica’s analysis of those data. We use yellow circle to refer to
beneficiaries who met the eligibility and attribution criteria for the demonstration regardless of whether
they were enrolled in the demonstration. The yellow circle is the group we refer to as IAH beneficiaries
(the treatment group for the evaluation). Enrollees who were not in the evaluation IAH group (the blue
crescent) were those who were enrolled but not confirmed as eligible for the demonstration or attributed
to the IAH site according to administrative data.

! Evaluation and management visit refers to a patient—provider encounter during which the provider assesses the
patient’s medical history, evaluates the patient, and engages in medical decision making.
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Exhibit A.5. Groups of IAH beneficiaries based on different identification processes

Circle A

N

Note: Figure not drawn to scale.

Circle B

"4

Key:

Circle A (blue circle) = beneficiaries who
were on the implementation contractor's
list of IAH enrollees (IAH enrollees)

Circle B (yellow circle) = beneficiaries
who Mathematica identified as eligible
and attributed to an |AH practice (IAH
beneficiaries used for the evaluation)

Intersection of Circle A and Circle B
(green oval) = |AH enrollees
Mathematica identified as eligible and
attributed to an IAH practice

Circle A without Circle B overlap (blue
crescent) = |IAH enrollees Mathematica
did not identify as eligible and attributed
to an IAH practice

Circle B without Circle A overlap (yellow
crescent) = beneficiaries Mathematica
identified as eligible and attributed to an
IAH practice but who were not enrolled
in IAH

After we identified an [AH beneficiary, that beneficiary remained in the sample for the rest of the
demonstration or pre-demonstration year unless the person died or left Medicare FFS. For example, if an
IAH beneficiary became eligible for the demonstration in February 2019 (Month 2 of Year 6) and moved
out of the IAH practice’s geographic area or entered long-term care in April 2019, we continued to follow
that beneficiary through the end of the study year (December 31, 2019, for all practices in Year 6).

Demonstration Year 1 (June 2012 to May 2013).'2 Mathematica identified 8,216 beneficiaries who met
the demonstration eligibility criteria and were attributed to the demonstration practice during the first year
(Exhibit A.6). This group represented the [AH group in the first year of the demonstration. It included
4,530 beneficiaries who were enrolled in the IAH demonstration according to the implementation
contractor (in Exhibit A.5, the intersection of Circles A and B, the green oval) and 3,686 beneficiaries not
enrolled in the IAH demonstration in Year 1 (in Exhibit A.5, Circle B excluding Circle A, the yellow
crescent). The analysis sample did not include the 2,405 beneficiaries whom the implementation
contractor identified as enrollees but whom we did not find eligible for the demonstration using
administrative data (in Exhibit A.5, Circle A excluding Circle B, the blue crescent).

12 For sites that began the demonstration in June 2012, Month 1 was June. For sites that began the demonstration in

September 2012, Month 1 was September.
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Exhibit A.6. Numbers of beneficiaries based on different identification processes

Mathematica-eligible IAH beneficiaries?

Mathematica- Total IAH group IAH-enrolled
eligible and IAH- Mathematica- (all Mathematica-eligible only
Demonstration enrolled eligible only regardless of enroliment, (blue
year (green oval) (yellow crescent) yellow circle) crescent)
1 4,530 3,686 8,216 2,405
2 4,564 2,702 7,266 4,059
3 4,498 3,066 7,564 4,718
4 6,019 3,485 9,504 5,663
5 5,950 4,008 9,958 6,407
6 2,692 5,301 7,993 3,696

Source: Mathematica’s analysis of data from the IAH implementation contractor and 2009—2019 Medicare claims
and enroliment data from the Chronic Conditions Warehouse for IAH and matched comparison group
beneficiaries. Data for Years 1 to 5 reflect the 14 IAH practices that participated in Year 5. Data for Year 6
reflect the 12 IAH practices that participated in Year 6.

@ This corresponds to the yellow circle in Exhibit A.5, which encompasses all Mathematica-eligible IAH beneficiaries
(that is, those who met the demonstration eligibility criteria and were attributed to the demonstration practice).

® The withdrawal of Durham in Month 10 of Year 6 was the largest contributor to the decrease in the number of
Mathematica-eligible and IAH-enrolled beneficiaries from Year 5 to Year 6. As a result of this early withdrawal, the
implementation contractor did not identify any Durham patients as IAH enrollees. We retained Durham in the
evaluation for Year 6 because it participated in the demonstration for most of the year.

Demonstration Year 2 (June 2013 to May 2014)." In Year 2, Mathematica identified 7,266
beneficiaries who met the demonstration eligibility criteria and were attributed to the demonstration
practice. This group represented the IAH group in the second year of the demonstration. Of these 7,266
IAH beneficiaries, 4,564 were enrolled in the IAH demonstration in Year 2 (in Exhibit A.5, the green
oval), and 2,702 beneficiaries were not enrolled (the yellow crescent). As in Year 1, the analysis sample
for the evaluation did not include the 4,059 beneficiaries who were enrolled in the demonstration in Year
2 but whom we did not find eligible for the demonstration using administrative data (the blue crescent).

Beneficiaries enrolled but not eligible or attributed according to Mathematica in Year 2 (in Exhibit A.5,
the blue crescent in Year 2) included people who enrolled for the first time in Year 2. They also included
two groups of beneficiaries who initially enrolled in Year 1 and continued to be enrolled in Year 2: those
who were eligible and attributed according to administrative data in Year 1 (that is, those included in the
yellow circle in Year 1) and those not eligible according to administrative data in Year 1 (the blue
crescent in Year 1). The enrollment process did not require someone who was enrolled in Year 1 to meet
the qualifications for enrollment in Year 2.

The IAH group for the Year 2 analysis sample consisted of the 7,266 beneficiaries identified as eligible
and attributed by Mathematica (in Exhibit A.5, the yellow circle). As we explained, our method for
measuring the effect of the demonstration required us to use the same data sources and approach to
identify the IAH and comparison groups across all pre-demonstration and demonstration years. When we
identified the Year 2 IAH beneficiaries, we did not consider whether a beneficiary was in the IAH group,
comparison group, or neither group in Year 1. Therefore, the Year 2 IAH group included beneficiaries
who were in the analysis sample in Year 1 and requalified in Year 2 by meeting eligibility and attribution

13 For sites that began the demonstration in June 2012, Month 1 was June. For sites that began the demonstration in
September 2012, Month 1 was September.
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requirements as well as people not in the analysis sample in Year 1. It did not include beneficiaries who
were in the [AH group in Year 1 but did not requalify for the IAH group in Year 2 because they failed to
meet eligibility or attribution requirements. Including beneficiaries who qualified for the IAH group in
Year 1 but did not requalify in Year 2 would potentially bias our estimates of the effect of the
demonstration in Year 2 because non-requalifying beneficiaries in Year 2 could differ from the [AH
beneficiaries in Year 1 and the pre-demonstration years, all of whom were selected without regard to
which beneficiaries were in the IAH group in the prior year.

Demonstration Year 3 (June 2014 to May 2015).'* In Year 3, Mathematica identified 7,564
beneficiaries who met the demonstration eligibility criteria and were attributed to the demonstration
practices. This group represented the IAH group in the third year of the demonstration. Of these 7,564
IAH beneficiaries, 4,498 were enrolled in the IAH demonstration in Year 3 (in Exhibit A.5, the
intersection of Circle A and Circle B, or green oval), and 3,066 were not enrolled (the yellow crescent).
These 7,564 beneficiaries included people in the analysis sample in Years 1 or 2 and who requalified in
Year 3 by meeting eligibility and attribution requirements as well as people not in the analysis sample in
either of the first two years. These beneficiaries could be new patients who met the eligibility criteria or
patients who previously received care from the IAH practice and did not meet the eligibility criteria for
the demonstration until Year 3.

As in demonstration Year 1, the analysis sample for the evaluation did not include the 4,718 beneficiaries
who were on the implementation contractor’s enrollment list in Year 3 but whom we did not find eligible
for the demonstration using administrative data (in Exhibit A.5, the blue crescent). Beneficiaries enrolled
but not eligible according to Mathematica in Year 3 included those who enrolled for the first time in Year
3. Beneficiaries enrolled but not eligible according to Mathematica in Year 3 also included beneficiaries
who initially enrolled in Years 1 or 2, continued to be enrolled in Year 3, but did not requalify for the
demonstration in Year 3 because they failed to meet eligibility or attribution requirements.

Demonstration Year 4 (October 2015 to September 2016). In Year 4, Mathematica identified 9,504
beneficiaries who met the demonstration eligibility criteria and were attributed to the demonstration
practices. This group represented the IAH group in the fourth year of the demonstration. Of these 9,504
IAH beneficiaries, 6,019 were enrolled in the demonstration (in Exhibit A.5, the green oval), and 3,485
were not (the yellow crescent). These 9,504 beneficiaries included people who were in the analysis
sample in Years 1, 2, or 3 and requalified in Year 4 by meeting eligibility and attribution requirements as
well as people not in the analysis sample in any of the first three years.

As in Years 1 to 3, the analysis sample for the evaluation did not include the 5,663 beneficiaries enrolled
in the IAH demonstration in Year 4 but who we found ineligible for or attributed to the demonstration
using administrative data (the blue crescent). The Year 4 IAH group also did not include beneficiaries
who initially enrolled in Years 1, 2, or 3, continued to be enrolled in Year 4, but did not requalify for the
demonstration in Year 4 because they failed to meet eligibility or attribution requirements.

The IAH group was substantially larger in Year 4 than in previous demonstration years. For all sites
combined, this group increased 26 percent from Year 3 to Year 4. Five sites had increases of more than
20 percent from Year 3 to Year 4: Brooklyn, Durham, Dallas, Flint, and Portland. This increase could
reflect the expansion of existing IAH practices. Brooklyn merged with another home-based primary care
practice, and the Durham practice has expanded throughout North Carolina since the demonstration

14 For sites that began the demonstration in June 2012, Month 1 was June. For sites that began the demonstration in
September 2012, Month 1 was September.

Mathematica A.22



Evaluation of Independence at Home: Years 1 to 6 — Appendices

began. In Year 4, Dallas expanded into a new geographic area, and Flint added clinicians in its existing
geographic area. Finally, Portland’s sample size in Year 4 was larger than in Year 3 but was about the
same size as in Year 1. The increase from Year 3 to Year 4 also could have been caused in part by some
IAH practices participating in accountable care organizations (ACOs) in Year 4. Several practices did so
in Year 4, including three of the five practices with the largest increases in sample sizes: Brooklyn,
Dallas, and Flint. Other providers in the ACO may have referred some patients to the IAH practice. We
discuss the implications of ACO participation in the limitations chapter of this appendix, Chapter VII.

Demonstration Year 5 (October 2016 to September 2017). In Year 5, Mathematica identified 9,958
beneficiaries who met the demonstration eligibility criteria and were attributed to the demonstration
practices. Of these 9,958 IAH beneficiaries, 5,950 were enrolled in the demonstration (in Exhibit A.5, the
green oval), and 4,008 were not (the yellow crescent). These 9,958 beneficiaries included people in the
analysis sample in Years 1 to 4 who requalified in Year 5 by meeting eligibility and attribution
requirements as well as those not in the analysis sample in any of the first four years.

As in Years 1 to 4, the analysis sample for the evaluation did not include the 6,407 beneficiaries who
were enrolled in the IAH demonstration in Year 5 but whom we found ineligible for or attributed to the
demonstration using administrative data (in Exhibit A.5, the blue crescent). The Year 5 IAH group also
did not include beneficiaries who initially enrolled in Years 1 to 4, continued to be enrolled in Year 5, but
did not requalify for the demonstration in Year 5 because they failed to meet eligibility or attribution
requirements.

The noticeable increase in size from Year 3 to Year 4, in which the IAH group increased by 26 percent,
did not repeat in Year 5. Rather, the sample size increased by only 5 percent, consistent with the observed
increase from Years 2 to 3 (4 percent). This stability suggests that the observed increase in the overall size
of the IAH sample in Year 4 was likely the result of events that may not reoccur in subsequent years, such
as Brooklyn merging with another home-based primary care practice. This finding would be consistent
with the proposed reasons for sample size increases outlined in the Year 4 summary above.

Demonstration Year 6 (January to December 2019). In Year 6, Mathematica identified 7,993
beneficiaries who met the demonstration eligibility criteria and were attributed to the demonstration
practices. Of these 7,993 IAH beneficiaries, 2,692 were enrolled in the demonstration (In Exhibit A.5, the
green oval), and 5,301 were not (the yellow crescent). These 7,993 beneficiaries included people in the
analysis sample in Years 1 to 5 who requalified in Year 6 by meeting eligibility and attribution
requirements as well as those not in the analysis sample in any of the first five years.

As in Years 1 to 5, the analysis sample for the evaluation did not include the 3,696 beneficiaries who
were enrolled in the [AH demonstration in Year 6 but whom we found ineligible for or attributed to the
demonstration using administrative data (in Exhibit A.5, the blue crescent).'® The Year 6 IAH group also
did not include beneficiaries who initially enrolled in Years 1 to 5, continued to be enrolled in Year 6, but

15 When reviewing claims data for IAH enrollees at Brooklyn in Year 6, we found a large increase in the number of
beneficiaries who were IAH-eligible and received care from a Brooklyn clinician but who were not included in the
evaluation sample because their claims did not have the necessary procedure code(s) for attribution to the IAH
practice. There were 55 such beneficiaries in Year 5 and 280 such beneficiaries in Year 6. Most of the reviewed
claims for these 280 beneficiaries were for home health recertification with patient not present, suggesting that the
observed changes may have been the result of changes in coding processes coinciding with a change in ownership
from Years 5 to 6.
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did not requalify for the demonstration in Year 6 because they failed to meet eligibility or attribution
requirements.

The number of beneficiaries in the IAH group according to our analysis of administrative data (in Exhibit
A.5, the yellow circle) decreased by 20 percent from Year 5 to Year 6. This decrease was a departure
from the increases seen in previous years. Nearly all of this decrease can be attributed to three factors: (1)
Cleveland and Austin leaving the demonstration after Year 5, (2) a substantial decrease in the number of
IAH beneficiaries identified for Brooklyn, and (3) a drop in clinicians treating patients at the Jacksonville
practice. If we were to exclude those four practices in both years, the number of IAH beneficiaries was
nearly as large in Year 6 as in Year 5.

The number of beneficiaries who were in the IAH group according to our analysis of administrative data
but not enrolled in the demonstration (in Exhibit A.5, the yellow crescent) increased by 32 percent from
Year 5 to Year 6, a departure from the trend in previous years (13 to 15 percent year-over-year increases
from Year 3 to Year 5). Some of this change was a result of the withdrawal of Durham toward the end of
Year 6. The implementation contractor finalizes its list of enrollees after each demonstration year,
reflecting practices that completed participation in that year. Beneficiaries from Durham were not
identified as enrollees because of the midyear withdrawal, which means that no beneficiaries from
Durham were included in the green oval.

In addition to site-level variation from Year 5 to Year 6, there were two data artifacts that may have
contributed to the year-over-year sample variability. First, at the time we identified our Year 6 sample,
some of the assessment data we use to measure assistance with ADLs were unavailable. OASIS data were
available for assessments administered from January 2019 to November 2019 but not for those
administered in December 2019. IRF-PAI data were available for assessments administered from January
2019 to September 2019 but not for those administered from October 2019 to December 2019.

Second, the IRF-PAI underwent a major revision between Year 5 and Year 6, and most IRF-PAI variables
we used for ADL identification in previous study years were not available in Year 6. The two versions of
the IRF-PAI administered in 2019 contained other items that evaluated ADLs. Using these other
variables, we constructed new measures of ADLs requiring human assistance that are as similar as
possible to the original measures. Changes in the IRF-PAI assessment, however, may have led to slight
differences in ADL measures in Year 6 compared with earlier years.

Neither of these issues—missing data for OASIS and IRF-PAI and the change in the ADL measures in
the IRF-PAI—poses a substantial risk of bias to the estimated impacts of the demonstration in Year 6,
primarily because these issues affect both the IAH and comparison groups. A secondary factor that limits
concern is that only a small share of the sample in each year is identified as IAH-eligible based on IRF-
PAI data.

C. Reasons for the differences between demonstration enrollment and evaluation
analysis cohorts

The evaluation analysis group identified by Mathematica and the enrolled group identified by the
implementation contractor differed for two overarching reasons: (1) the use of different data sources and
(2) the use of different analytic techniques. The primary reason Mathematica used different data sources
and analytic techniques was that the implementation contractor had to identify only an IAH group,
whereas Mathematica had to identify both an IAH group and a comparison group. Because Mathematica
had to use the same procedures to identify both groups, and we could not obtain clinical data from the
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comparison group’s primary care providers, we relied on administrative data alone when identifying the
IAH group for the evaluation. This approach was in contrast to that of the implementation contractor,
which used administrative data and data from IAH practices to identify IAH enrollees. This difference
resulted in Mathematica excluding some beneficiaries identified as enrollees by the implementation
contractor and including some beneficiaries in the IAH group for the evaluation who were excluded by
the implementation contractor. We presented a detailed discussion regarding the differences in the
samples for the evaluation versus enrollment in a prior report; we highlight key findings in this chapter.'¢

1. Reasons some IAH enrollees did not meet Mathematica’s eligibility or attribution criteria

The use of different data sources was the primary reason Mathematica excluded some beneficiaries from
the TAH group that the implementation contractor identified as enrollees. In each demonstration year,
most [AH enrollees not identified by Mathematica did not meet the ADL criterion because they had
missing or insufficient ADL information in the assessment data. In contrast, the contractor used
information provided by the IAH practices to determine whether a beneficiary required human assistance
with at least two ADLs. In addition, the number of enrollees that Mathematica did not find eligible for the
demonstration increased over time because beneficiaries remained on the IAH enrollment list from one
year to the next regardless of whether they met IAH eligibility criteria again.

2. Reasons some beneficiaries found eligible and attributed by Mathematica were not enrolled

Among those who were in the IAH group for the evaluation but were not IAH enrollees, Mathematica
identified three groups of beneficiaries:

¢ Beneficiaries not found to be eligible by the implementation contractor based on administrative
data. As part of determining eligibility for enrolling in the demonstration, the contractor considered
the dates that the beneficiary had a hospital admission, used rehabilitation services, and had a home
visit from the IAH practice. Mathematica, however, considered only the dates of the qualifying
hospital admission and rehabilitation services stay. Mathematica did not rely on the date of a home
visit when measuring the 12-month period and setting the demonstration eligibility date because we
could not replicate that requirement for the comparison group, who did not receive home-based
primary care and therefore received no home visit.

o Beneficiaries excluded from enrollment based on information from IAH practices. The reason
sites offered most frequently for excluding a beneficiary from enrollment was that the beneficiary did
not meet the ADL criterion. The implementation contractor used information provided by the IAH
practices to determine whether a given ADL required human assistance, which provided a more
nuanced picture of ADL severity. Mathematica used only administrative data when identifying ADLs
that required human assistance because information from clinicians was not available for the
comparison group.

e Beneficiaries who disenrolled from the demonstration. Enrollees may voluntarily disenroll from
the demonstration when they change clinicians within the practice service area, are discharged by the
practice, decline home care, or elect hospice and change clinicians. If the beneficiary voluntarily
disenrolled within six months of enrollment in the demonstration, the implementation contractor did
not identify that beneficiary as an enrollee in the final enrollment list for a given year. Mathematica

16 For more information, refer to the evaluation report which covered Years 1 to 4 of the IAH demonstration.
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did not exclude a beneficiary who voluntarily disenrolled within six months because we could apply
no such restriction to the comparison group.

D. Characteristics of IAH beneficiaries

To understand how characteristics of IAH-eligible beneficiaries differed from the average Medicare
beneficiary at the start of the IAH demonstration, we used Medicare administrative data to identify
beneficiaries who met IAH eligibility criteria and were treated by IAH practices in the year before the
demonstration. In the year before the demonstration, more than half of beneficiaries who met the JAH
eligibility criteria data were age 80 or older, and 40 percent were dually eligible for Medicare and
Medicaid (Exhibit A.7). The demonstration eligibility criteria focused on Medicare beneficiaries who
were chronically ill and disabled. As a result, about 43 percent of IAH eligible beneficiaries had 10 or
more chronic conditions, and 55 percent required human assistance with at least five ADLs. On average,
IAH eligible beneficiaries incurred nearly $4,400 in Medicare expenditures PBPM in the year before the
demonstration. They had an average of 1.8 hospital admissions and 2.9 ED visits per year.

IAH eligible beneficiaries were more likely to be dually eligible, to be older, to have more chronic
conditions, and to have a higher mortality rate than the average Medicare beneficiary. Among the IAH
states, the average percentage of Medicare beneficiaries who were dually eligible in 2013 was 19 percent
(Kaiser Family Foundation). In 2012, 36 percent of beneficiaries who resided in the community (not a
facility) were older than age 75, 26 percent had five or more chronic conditions, and 3 percent died over
the course of the survey year (CMS 2012). IAH eligible beneficiaries also struggled with daily activities
at a higher rate than the average Medicare beneficiary. Only 12 percent of Medicare beneficiaries who
resided in the community reported difficulties in performing three or more ADLs without human
assistance or special equipment, such as a walker or grab bar (CMS 2012).

Exhibit A.7. Demographic characteristics and health status, Medicare expenditures, and service
use of beneficiaries who were eligible for IAH and treated by IAH practices in the year before the
demonstration

Value for beneficiaries
eligible for IAH in the year

Variable name before the demonstration
Demographic characteristics and health status

Percentage age 80 or older 51.7
Percentage dually eligible for Medicare and Medicaid 401
Average HCC score 3.5
Percentage with 10 or more chronic conditions 42.7
Percentage requiring human assistance with at least five activities of daily living 55.0
12-month mortality (percentage) 18.1
Total $4,397
Inpatient hospital services $1,741
Skilled nursing facility services $605
Home health (Parts A and B) $781
Hospice services $153
Outpatient services $253
Clinician/supplier services $715
Durable medical equipment $150
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Exhibit A.7 (continued)

Value for beneficiaries
eligible for IAH in the year

Variable name before the demonstration
Average numbers of key health service use events per beneficiary per year

Number of hospital admissions? 1.8

Number of potentially avoidable hospital admissions® 0.5

Number of ED visits 29

Probability (as a percentage) of having a qualifying hospital discharge and 19.6

unplanned readmission within 30 days of discharge

Source: Mathematica’s analysis of data from the IAH implementation contractor and 2010-2012 Medicare claims
and enroliment data from the Chronic Conditions Warehouse for IAH and matched comparison group
beneficiaries in all IAH practices that participated in Year 6.

aThe number of hospital admissions includes observation stays.

® The number of potentially avoidable hospital admissions includes observation stays. A potentially avoidable hospital

admission is one in which appropriate primary and specialty care may prevent or reduce the need for a hospital

admission.

ED = emergency department; HCC = Hierarchical Condition Category.

IV. Identifying the comparison group

In this chapter, we begin by describing how we used Medicare administrative data to identify a potential
comparison group of beneficiaries who were eligible for the demonstration, lived in the same area as the
IAH beneficiaries, and did not receive home-based primary care. Next, we present the methods and
results of propensity score matching. Finally, we present the number of IAH and comparison beneficiaries
and eligible months in the evaluation sample.

A. Identifying the potential comparison group

To identify the potential comparison group beneficiaries, we relied on administrative data. We identified a
set of potential comparison beneficiaries from each state in each year. We based our analyses on data for
two pre-demonstration years and six demonstration years. Beneficiaries who had no visits to any of the
demonstration practices in the study year and met all demonstration eligibility criteria were eligible to be
in the potential comparison group for all sites in that state in that year. For example, a beneficiary who
lived in Michigan, had no visits from any IAH practice, and met all demonstration eligibility criteria in
Year 2 was in the potential comparison group for Flint and Lansing. We refer to these comparison groups
as potential because we identified the final comparison groups using propensity score matching
(described later in Chapter II1.B). Because we sought to compare beneficiaries who primarily received in-
home physician care with those who did not receive such care, we excluded from the potential
comparison group all beneficiaries who had two or more home visits from any clinician during or after
their first month of eligibility through the end of the study year. In addition, we excluded all beneficiaries
who had any visit from an IAH practice in the study year. As with the IAH beneficiaries, we did not
assess whether potential comparison beneficiaries had home visits before the first month of eligibility.

In addition, to control for possible geographic variation in practice styles, access to services, and costs, we
restricted our comparison groups to beneficiaries who lived in the ZIP codes served by the demonstration
practices. The list of ZIP codes served by a demonstration practice in a given year reflected all ZIP codes
in which the practice’s IAH beneficiaries lived in that year according to beneficiary address information
in Medicare administrative data. For example, if a site operated in one state and had at least one IAH
beneficiary who lived in each of 57 ZIP codes in that state during demonstration Year 1, the potential
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comparison group for that site in Year 1 included all beneficiaries who met demonstration eligibility
requirements, had no visits to any demonstration practice in that year, had no more than one home-based
primary care visit in that year, and lived in one of those ZIP codes. We used this ZIP code—based
restriction for all practices in all years.

For the six practices located in states that had two demonstration practices (Brooklyn and Long Island in
New York as well as Flint and Lansing in Michigan in Years 1 to 6; Austin and Dallas in Texas in Years
1 to 5), some ZIP codes contained IAH beneficiaries for two practices. We could not simply restrict
potential comparison beneficiaries only to those living in the ZIP codes represented by beneficiaries
served by the IAH practice in a given year because it would have allowed a single potential comparison
beneficiary to be selected as a matched comparison for two IAH beneficiaries in different practices. In
those cases, we identified the potential comparison group by conducting a preliminary propensity score
matching (using the same model to predict treatment status we describe below) to split the comparison
sample into two potential comparison groups.'” For each pair of sites located in the same state, we
included in the preliminary model all of the IAH beneficiaries in those two sites as well as all
beneficiaries in the comparison pool for both sites after applying the ZIP code restriction. Each
comparison beneficiary was matched to an IAH beneficiary in one of the two sites; this process
determined the site potential comparison pool to which the beneficiary was assigned. After using
preliminary matching to split the overlapping comparison sample into two potential comparison groups
(one group per practice), we matched IAH beneficiaries to the potential comparison group for each
practice using the same approach as for other sites.

As with IAH beneficiaries, we again identified beneficiaries in the matched comparison group in
demonstration Years 1, 2, 3, 4, or 5 as potential comparison beneficiaries if they met all [AH eligibility
requirements in Year 6.

B. Propensity score matching methods

For each analysis year before and after the demonstration began, we used propensity score matching to
create a comparison group of nonparticipants similar in observable characteristics to IAH beneficiaries
but who did not receive home-based primary care. The goals of matching were twofold. First, we sought
to minimize nonrandom selection of people in the IAH group by constructing a matched comparison
group that appeared similar to the treatment group on key observable characteristics that affect treatment
status (such as receipt of home-based primary care from an IAH practice) and outcomes. Subject to that
constraint, we then sought to maximize the size of the comparison group to increase statistical efficiency.
For the IAH demonstration, key characteristics for matching included those that determined eligibility for
the demonstration and measures of health status, health trajectory, and other personal characteristics
observable in administrative data that predict health care expenditures. Limiting the comparison group to
Medicare beneficiaries who closely matched the observed characteristics of the IAH group may also have
reduced differences between the two groups on unobserved characteristics if those characteristics were
correlated with matching variables.

We conducted matching for the entire IAH group, which consisted of beneficiaries who met the eligibility
and attribution criteria based on administrative data (in Exhibit A.5, the yellow circle). For Year 6, for
example, we matched 7,993 IAH beneficiaries on observable characteristics with beneficiaries who were

17 Conducting a preliminary match typically provides a better match in both sites than using a random split because
it ensures that the covariate distribution for the pool of eligible comparison beneficiaries is closely aligned with the
covariate distribution for the treatment beneficiaries at each of the two practices.
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similar and lived in the same geographic area but did not receive home-based primary care. We matched
each site separately, including each member of the Mid-Atlantic Consortium. We created a comparison
group for each practice by estimating a propensity score equation using data for the IAH group and the
potential comparison group, and then using the results to find the best matches for each IAH beneficiary.

We used demographic and health-related variables to match beneficiaries in the IAH group with
comparison beneficiaries. We used only one measure for exact matching: the number of months since the
beneficiary’s last hospital admission (one, two or three, or four or more months). Exact matching means
that an IAH beneficiary could be matched only to potential comparison beneficiaries who had the same
value of that variable. We chose this measure for exact matching because expenditures and use—our key
outcomes of interest—tend to be substantially higher in the months after a hospital admission.
Preliminary data analyses indicated that adding other exact matching variables would likely result in
dissimilarities on other key characteristics, such as disability. Therefore, we chose not to add other exact
matching variables. We used two other measures related to eligibility for the demonstration as ordinary
matching variables: (1) because a beneficiary can enter the sample at any time in a given year, we used a
categorical measure of the month the beneficiary met eligibility criteria (Months 1, 2 to 6, or 7 to 12); and
(2) because beneficiaries who had an observation stay may have been less acutely ill than those with a
hospital admission, we used whether the beneficiary had an observation stay but not a hospital admission
in the prior year (Exhibit A.8). We included the following demographic variables in the matching model
but did not seek exact matches for them: age (younger than 65, 65 to 79, or 80 or older), gender, race,
whether the beneficiary was dually eligible for Medicare and Medicaid, original reason for Medicare
eligibility, and number of ADLs (two, three or four, or five or six). We used an indicator variable to
identify beneficiaries with missing information for feeding assistance.

We used various measures of health status. We measured individual HCCs using each beneficiary’s
claims history for the 12 months before the date of eligibility for the demonstration in a given year.
Beneficiaries who meet IAH eligibility criteria are at much higher risk of mortality in a given year than
the average Medicare FFS beneficiary, and mortality can substantially affect expenditures in the year
before death. To increase the likelihood that the comparison group was as similar as possible to the IAH
beneficiaries in health status measures that predict mortality, we matched the IAH and comparison
beneficiaries on risk factors for mortality. After reviewing the literature on mortality among Medicare
beneficiaries, we selected chronic conditions or diagnoses that were significant predictors of mortality for
use in matching. We included an HCC in the matching equation if Gagne et al. (2011) had identified a
diagnosis code as predicting mortality among elderly Medicare beneficiaries with low income. We
collapsed several of the individual HCCs based on the type of condition, frequency in the IAH group, and
a relative factor, the last of which represents the contribution of that HCC to the overall HCC risk

score. 81920 We also used the risk score itself as a matching variable. Additional details about how we
calculated the HCC score and HCC indicators are available in Chapter V of this appendix.

18 For example, we combined cirrhosis of the liver (HCC 28) and chronic hepatitis (HCC 29) into a single indicator
for matching but did not combine them with end-stage liver disease (HCC 27). Less than 2 percent of the treatment
group had cirrhosis of the liver or chronic hepatitis; the relative factor for those conditions was less than half of the
relative factor for end-stage liver disease.

19 Table 9 of the Announcement of Calendar Year (CY) 2012 Medicare Advantage Capitation Rates and Medicare
Advantage and Part D Payment Policies and Final Call Letter lists the relative factor for each HCC. Available at
https://www.cms.gov/Medicare/Health-Plans/Medicare AdvtgSpecRateStats/Downloads/Announcement2012.pdf.

20 We used software version V2119 to calculate HCC scores for beneficiaries in Year 6, which incorporated version
10 of the International Classification of Diseases.
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Exhibit A.8. Variables used in propensity score matching equation

Variable

Eligibility and use
Number of months since most recent hospital admission (1, 2 or 3, 4 or more)

Month of the demonstration year beneficiary met eligibility criteria (1, 2 to 6, 7 to 12)?
Whether beneficiary had an observation stay and no hospital admission in prior 12 months

Demographic characteristics

Age: younger than 65, 65 to 79, 80 or older

Gender

Race: White, Black, other, or unknown

Dually eligible for Medicare and Medicaid

Original reason for Medicare entitlement: old age, ESRD or ESRD and disability, disability only
ADLs

Number of ADLs for which beneficiary requires human assistance (2, 3 to 4, 5 to 6)

Whether information about the feeding ADL was missing®

HCC risk score

Specific HCCs

HCC 8, metastatic cancer and acute leukemia®

HCC 9-10, lung and other severe cancers; lymphoma and other cancers

HCC 11-12, colorectal, bladder, and other cancers; breast, prostate, and other cancers and tumors
HCC 18, diabetes with chronic complications

HCC 21, protein-calorie malnutrition

HCC 27, end-stage liver disease

HCC 28-29, cirrhosis of liver; chronic hepatitis

HCC 46, severe hematological disorders

HCC 48, coagulation defects and other specified hematological disorders

HCC 51, dementia with complications®

HCC 52, dementia without complications®

HCC 54-55, drug/alcohol psychosis; drug/alcohol dependence

HCC 57-58, schizophrenia; major depressive, bipolar, and paranoid disorders
HCC 70-71, quadriplegia; paraplegia

HCC 72, spinal cord disorders/injuries

HCC 85, congestive heart failure®

HCC 96, specified heart arrhythmias

HCC 103-104, hemiplegia/hemiparesis, monoplegia, other paralytic syndromes
HCC 106, atherosclerosis of the extremities with ulceration or gangrene

HCC 107-108, vascular disease with complications; vascular disease

HCC 111, chronic obstructive pulmonary disease

HCC 134, dialysis status®

HCC 136-138, chronic kidney disease, stages 3-5°

HCC 139-140, chronic kidney disease, stages 1-2 or unspecified; unspecified renal failure

HCC 157-159, pressure ulcer of skin with necrosis through to muscle, tendon, or bone; or with full or partial
thickness skin loss
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Exhibit A.8 (continued)

Variable

Depressiond

Anemia

Fluid and electrolyte disorders

Number of chronic conditions (2 to 5, 6 to 9, 10 or more)?

Whether beneficiary had a complicating condition or major complicating condition during the most recent hospital
admission

Chronically critically ill or medically complex diagnosis

Note: Exact matching means that an IAH beneficiary can be matched only to a potential comparison beneficiary
with the same characteristic. An ordinary matching variable is one used as an independent variable in the
matching regression equation.

aFor pre-demonstration years and Years 1 to 3, Month 1 was June or September. For sites that began the
demonstration in June 2012, Month 1 was June. For sites that began the demonstration in September 2012, Month 1
was September. All sites began Years 4 and 5 in October 2015 and October 2016, respectively. Month 1 was
January 2019 for Year 6.

b Feeding assessments were not available with home health assessment data at the time of recertification. If the
beneficiary had a previous assessment during the study year that was recorded at the time of discharge from home
health care, we used the feeding values from that assessment, but sometimes there was no previous discharge
assessment.

¢Gagne et al. (2011) identified these measures as key predictors of mortality; they are the measures of health status
we prioritized most highly when determining which of several alternative matched comparison groups was most
appropriate for a particular site in a particular year.

dThese are chronic condition categories measured by the Chronic Conditions Warehouse.
ADL = activity of daily living; ESRD = end-stage renal disease; HCC = Hierarchical Condition Category.

In addition to the HCCs included in the matching equation based on Gagne et al. (2011), we included an
HCC indicator of pressure ulcers because a large share of the IAH population has poor functional status
and could be at higher-than-average risk for a pressure ulcer. We included three other conditions not
measured by HCCs: anemia, depression, and electrolyte disorders. Gagne et al. (2011) identified anemia
and electrolyte disorders as predictive of mortality.

We included two other measures of health status using diagnosis codes from the beneficiary’s most recent
hospital admission in the past year. The first measure indicated whether the Medicare Severity Diagnosis
Related Group included a complicating condition or major complicating condition. The second measure
indicated whether, according to the diagnosis in the claim, the beneficiary was chronically critically ill or
medically complex (Kandilov et al. 2014).

C. Results of propensity score matching

The standardized difference in means is a standard statistic used to assess similarities between the
treatment group and the final matched comparison group (Stuart 2010). The literature suggests that a
standardized difference of less than 0.25 is an appropriate threshold for determining that the treatment and
comparison groups are well matched on a particular variable (Rubin 2001). We applied a more stringent
standard of 0.10 for our matching. We examined the matching results for both of the variables used in the
matching algorithm and the variables that could be important to control for but could not be included,
such as individual HCCs aggregated with other HCCs in the matching equation (for example, cirrhosis of
the liver and chronic hepatitis), and individual chronic conditions measured by the Chronic Conditions
Warehouse.
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Across all 12 sites together (treating the three Mid-Atlantic Consortium sites as one), the absolute value
of the standardized difference in the sixth demonstration year was less than 0.10 on all matching variables
and less than 0.10 on all but one nonmatching variable (Exhibit A.9). All 12 sites individually had
standardized differences of less than 0.25 on all of the matching variables; for 11 of those sites, the
standardized differences were also less than 0.10 on all of the matching variables (data not shown).

Furthermore, 8 of the sites had standardized differences of less than 0.25 on all of the nonmatching
variables.
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Exhibit A.9. Characteristics of potential comparison beneficiaries, matched comparison
beneficiaries, and IAH beneficiaries, Year 6

Potential Matched
comparison comparison IAH Standardized

Variable group group beneficiaries difference
Eligibility for the demonstration

Number of months since most recent hospital admission, percentage?

One 58.0 38.4 38.4 0.000
Two or three 15.5 16.8 16.8 0.000
Four or more 26.5 44.8 44.8 0.000
Month of the demonstration year that beneficiary met eligibility criteria, percentage®

Month 1 43.2 67.0 65.5 -0.032
Months 2 to 6 31.7 215 22.6 0.026
Months 7 to 12 25.0 11.5 11.9 0.012
Observation stay and no hospital admission 54 10.4 9.6 -0.026

in previous 12 months
Demographic characteristics

Female 60.6 65.4 65.7 0.007
Dually eligible for Medicare and Medicaid 25.8 38.5 39.2 0.014
Age, percentage

Younger than 65 10.8 13.9 14.3 0.013
65to 79 41.7 33.3 33.5 0.005
80 or older 47.5 52.8 52.2 -0.014
Race and ethnicity, percentage

White 75.3 72.3 72.3 0.000
Black 18.2 223 223 0.000
Other 6.5 5.4 05.4 -0.001
Original reason for Medicare entitlement, percentage

Age 73.4 66.6 66.0 -0.012
Disability 24.5 32.1 32.7 0.012
ESRD or ESRD and disability 2.2 1.3 1.3 0.001
Two 11.0 6.6 6.6 0.000
Three or four 28.8 30.3 30.0 -0.006
Five or six 60.2 63.1 63.4 0.005
Missing information about feeding ADL 7.8 15.9 16.5 0.019
Heathstats |
HCC risk score 3.82 4.22 4.26 0.021
HCC 8, metastatic cancer 5.1 1.7 1.7 -0.002
HCC 9-10, lung, lymphoma, and other 6.1 3.5 34 -0.005
cancers

HCC 11-12, colorectal, bladder, breast, 11.2 8.2 7.9 -0.011
prostate, and other cancers

HCC 18, diabetes with chronic 37.9 39.9 39.2 -0.015

complications
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Exhibit A.9 (continued)

Potential Matched

comparison comparison IAH Standardized
Variable group group beneficiaries difference
HCC 21, protein-calorie malnutrition 15.0 21.7 22.9 0.029
HCC 27, end-stage liver disease 1.9 1.0 1.0 -0.003
HCC 28-29, cirrhosis of liver and chronic 3.0 24 2.3 -0.002
hepatitis
HCC 46, severe hematological disorders 1.8 1.0 1.1 0.008
HCC 48, coagulation defects and other 18.2 14.5 14.5 0.001
specified hematological disorders
HCC 51, dementia with complications 7.2 16.2 17.5 0.037
HCC 52, dementia without complications 18.7 30.5 29.5 -0.023
HCC 54-55, drug/alcohol psychosis and 7.7 8.8 8.7 -0.002
drug/alcohol dependence
HCC 57-58, schizophrenia, major 22.9 35.0 35.7 0.016
depressive, bipolar, and paranoid disorders
HCC 70-71, quadriplegia, paraplegia 29 6.9 7.7 0.033
HCC 72, spinal cord disorders/injuries 2.7 21 21 0.002
HCC 85, congestive heart failure 46.7 52.7 52.0 -0.014
HCC 96, specified heart arrhythmias 40.4 37.2 36.4 -0.016
HCC 103-104, hemiplegia/hemiparesis, 10.6 151 15.5 0.012
monoplegia, other paralytic syndromes
HCC 106, atherosclerosis of the extremities 49.0 4.6 4.4 -0.007
with ulceration or gangrene
HCC 107-108, vascular disease with or 44 4 52.0 51.8 -0.004
without complications
HCC 111, chronic obstructive pulmonary 32.4 37.0 36.3 -0.015
disease
HCC 134, dialysis status 6.3 41 4.0 -0.006
HCC 136-138, chronic kidney disease, 9.7 13.0 12.7 -0.009
stages 3-5
HCC 139-140, chronic kidney disease 4.5 5.8 6.0 0.007
stages 1-2, unspecified renal failure
HCC 157-159, pressure ulcer of skin with 8.8 17.4 18.5 0.031

necrosis or skin loss

Number of chronic conditions measured by Chronic Conditions Warehouse

Fewer than six 13.8 9.7 10.5 0.026
Six to nine 48.4 45.4 45.7 0.005
More than nine 37.8 44.8 43.8 -0.021
Anemia® 17.8 18.0 17.9 -0.003
Depression 48.0 58.5 58.6 0.003
Fluid and electrolyte disorders® 40.7 43.6 43.4 -0.004
Diagnosis of chronically critically ill or 37.2 38.0 38.6 0.013
medically complex®

Complicating condition or major 60.5 59.2 59.3 0.001

complicating condition during the most
recent hospital admission
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Exhibit A.9 (continued)

Source: Medicare claims and enrollment data for 2018—2019 obtained from the Chronic Conditions Warehouse for
IAH and matched comparison group beneficiaries in all IAH practices that participated in demonstration
Year 6.

Notes:  The final sample sizes in Year 6 were 7,993 |AH beneficiaries and 32,496 matched comparison
beneficiaries. The number of weighted matched comparison beneficiaries equaled the number of IAH
beneficiaries.

a Variable used for exact matching.

b Month refers to the first month in the demonstration year after the beneficiary met eligibility criteria. For example, if a
beneficiary had a qualifying admission and rehabilitation services in one or more months before the demonstration,
the Month 1 group included that person. For all sites in Year 6, Month 1 was January.

¢Measured using claims from the most recent hospital admission or observation stay in the year before the
demonstration eligibility date. We drew diagnosis codes for these conditions from Gagne et al. (2011).

dMeasured using diagnoses from the most recent hospital admission in the year before the demonstration eligibility
date. We drew diagnoses from Kandilov et al. (2014).

ADLs = activities of daily living; ESRD = end-stage renal disease; HCC = Hierarchical Condition Category.

As in Year 6, the IAH and matched comparison groups were very similar in each of the first five
demonstration years. Across all sites together in each of the first five years, the absolute value of the
standardized difference was less than 0.10 on all matching variables and less than 0.25 on all variables not
included in matching. At an individual site level, all 12 sites in Years 1 to 5 had standardized differences
of less than 0.25 on all of the matching variables; most of the 12 sites had standardized differences of less
than 0.10 on all of the matching variables.

D. Number of beneficiaries and eligible months

Beneficiaries in both the IAH group and comparison group were analyzed from the month they became
eligible for the demonstration and observed for the remaining months in a given demonstration year. Over
the six years of the demonstration, the number of IAH beneficiaries varied; for each IAH beneficiary, we
matched up to five comparison beneficiaries. On average, each IAH beneficiary matched to four
comparison beneficiaries. Across the demonstration years, the average number of eligible months for the
comparison beneficiaries was slightly smaller than among the IAH beneficiaries (Exhibits A.10 and
A.11). This difference arose because the comparison beneficiaries were more likely to die during the
demonstration year than the IAH beneficiaries (as shown in Exhibit B.11a, regression-adjusted mortality
in Year 6 was 15.2 percent for IAH beneficiaries and 21.1 percent for comparison beneficiaries), and the
IAH beneficiaries were more likely to qualify for the demonstration earlier in the 12-month period than
the comparison beneficiaries. To address any possible concerns that this difference might cause, we
incorporated an eligibility fraction into the weighting design for regressions, in which the eligibility
weight reflected the number of months eligible for the demonstration in a given year. For example, a
beneficiary eligible for the demonstration for 6 months in Year 6 had half the weight of a beneficiary
eligible for the demonstration for 12 months in Year 6. Using an eligibility fraction in the weight ensured
that each beneficiary’s contribution to the estimation was proportionate to how long we observed that
person during a given year. In addition, we added two control variables: number of months since most
recent hospital admission and month of the demonstration year that the beneficiary met the eligibility
criteria. In this way, we controlled for differences in the time between when beneficiaries met the service
use criteria required for demonstration eligibility and their eligibility date. Those who qualified in the first
month may have met both the service use criteria up to one year before the demonstration year began, and
those who qualified in later months met at least one of the two service use criteria in the month
immediately before the eligibility date. Chapter VI of this appendix provides additional details about
weights and control variables.
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Exhibit A.10. Analysis sample, by years, practices that participated in Years 1 to 5

Two years before

One year before

the demonstration the demonstration Year2 Year3 Year4 Year5
Number of IAH beneficiaries 6,837 7,367 8,216 7,266 7,564 9,504 9,958
Total number of eligible months for IAH beneficiaries 65,781 70,591 79,396 69,768 72,215 90,223 95,003
Average number of eligible months per IAH 9.6 9.6 9.7 9.6 9.5 9.5 9.5
beneficiary
Number of comparison beneficiaries 29,517 31,888 33,916 32,248 31,259 38,365 41,387
Total number of eligible months for comparison 264,558 286,314 303,770 293,081 278,015 335,250 363,251
beneficiaries
Average number of eligible months per comparison 9.0 9.0 9.0 9.1 8.9 8.7 8.8
beneficiary
Source: Medicare claims and enrollment data for 2009-2017 obtained from the Chronic Conditions Warehouse for IAH and matched comparison group

beneficiaries in all IAH practices that participated in demonstration Year 5.
Note:

Exhibit A.11. Analysis sample, by years, practices that participated in Year 6

One year before the
demonstration

Two years before

the demonstration Year 1

This table reflects the sample we used to estimate the effects of the IAH payment incentive in Years 1 to 5.

Year 2 Year 3 Year4 Year5 Year6

Number of IAH beneficiaries 5,524 5,826 7,037 6,266 6,626 8,487 9,006 7,993
Total number of eligible months for IAH 53,071 55,802 67,596 59,993 63,068 80,595 85,611 77,224
beneficiaries

Average number of eligible months per 9.6 9.6 9.6 9.6 9.5 9.5 9.5 9.7
IAH beneficiary

Number of comparison beneficiaries 23,839 25,089 28,325 27,315 26,630 33,348 36,707 32,496
Total number of eligible months for 212,510 225,531 251,398 247,050 235,762 291,711 320,428 291,352
comparison beneficiaries

Average number of eligible months per 8.9 9.0 8.9 9.0 8.9 8.7 8.7 9.0
comparison beneficiary

Source: Medicare claims and enrollment data for 2009-2019 obtained from the Chronic Conditions Warehouse for IAH and matched comparison group
beneficiaries in all IAH practices that participated in demonstration Year 6.
Note: This table reflects the sample we used to estimate the effects of the IAH payment incentive in Year 6.
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V. Medicare data and measures

In this chapter, we describe the data sources and measures we used in our analyses of the effect of the
demonstration.

We constructed our yearly analytic files with observations at the beneficiary year level. We drew data for
determining demonstration eligibility and measuring outcomes in the analytic files from several sources
(Exhibit A.12). We accessed all data through the Chronic Conditions Warehouse Data Enclave.

Exhibit A.12. Data sources

Service
Activities Service use: use:

Demographic Chronic of daily = Demonstration Outcome Health
characteristics conditions living eligibility measures outcomes
Medicare v v

enroliment
database

Master v
beneficiary
summary file

<
AN

Inpatient claims

Outpatient v v
claims

Clinician/supplier v v
claims

Home health v v
agency claims

Skilled nursing v v
facility claims

<

Hospice claims v

Durable medical v
equipment
claims

Inpatient v
rehabilitation
facility—patient
assessment
instrument?

Minimum data v v
set

Outcome and v
assessment
information set

Timeline fileP v

Source: Medicare claims and enrollment data for 2009-2019
aThis instrument includes inpatient rehabilitation hospitals and rehabilitation units and excludes long-term care hospitals.
b This file is used to measure whether a beneficiary entered institutional long-term care.
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A. HCC score and indicators

To account for differences in health status and the differential risks of incurring high Medicare expenditures,
we used the CMS-HCC risk-adjustment model to create HCC scores and indicators (Exhibit A.9). To
estimate the HCC scores, we used a 12-month look-back period for Medicare claims to obtain diagnosis
information. Because the claims-based eligibility dates for IAH and comparison beneficiaries can vary for a
specific pre-demonstration or demonstration year, the 12-month look-back period also varied depending on
the beneficiaries’ eligibility dates. For each beneficiary in the IAH and comparison groups, we estimated the
HCC score by using the publicly available HCC software (CMS 2019c¢) and information on demographics,
Medicare eligibility, and dual eligibility status as well as Medicare claims for the 12 months before the
person’s claims-based eligibility date. We used fewer than 12 months of Medicare claims if a beneficiary
was not enrolled in Medicare for all 12 months. We used Version 21 of the HCC model, which was
developed and calibrated for the Program of All-Inclusive Care for the Elderly population, because that
population resembles the IAH-eligible population in being sicker and frailer than the average Medicare
beneficiary.

CMS has separate HCC models for beneficiaries residing in the community and those residing in an
institution. We used the HCC score estimated by the community model for all beneficiaries in our sample.
Beneficiaries cannot reside in an institution when they become eligible for the demonstration, so we did not
use scores predicted by the institutional model for any beneficiary. We also did not use the demographics-
only model for new enrollees. Because of the service use requirements for the demonstration, all IAH-
eligible beneficiaries had some claims history during the previous 12 months. Using any available diagnosis
information in the HCC model should have provided a score that captured health status better than a
demographics-only model. The specific scale of the HCC score should not have affected propensity score
matching if the score was estimated similarly for both IAH and potential comparison beneficiaries; thus, we
did not normalize or rescale HCC scores. We did not apply any frailty factors to the HCC scores because (1)
we did not have survey-based ADL measures that calculate plan-level frailty factors for the Program of All-
Inclusive Care for the Elderly population and (2) we could not apply plan- or practice-specific frailty factors
to the comparison group in this case. We did include, however, indicators for the number of ADLs with
which the beneficiary required human assistance as control variables in all regressions.

B. Dual eligibility

When we did propensity score matching for the full sample in all demonstration and pre-demonstration
years, we measured dual eligibility using the monthly Part A and Part B state buy-in variables on Medicare
enrollment data because Medicaid enrollment data were not available promptly enough for us to define dual
eligibility using those data. If a beneficiary had state buy-in for Part A, Part B, or both in any month in a pre-
demonstration or demonstration year, we identified that person as being dually eligible in that year. We used
the same measure of dual eligibility as a control variable in the regression models for Medicare expenditures
and other Medicare claims-based outcomes.

C. Outcome variables

We used four groups of measures for the regression analysis of outcomes in the demonstration based on
Medicare Part A and Part B claims as well as the Medicare enrollment database: (1) Medicare expenditures,
(2) hospital care use, (3) quality of care, and (4) health outcomes (Exhibit A.13). We measured these
outcomes for the number of months a beneficiary was observed in a study year starting with the first day of
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the first month after the beneficiary met all eligibility criteria in each year based on our analysis of Medicare
enrollment and administrative data.

We measured all claims-based outcomes at the beneficiary level in that particular study year. For
expenditures, we measured each outcome PBPM. For example, if a beneficiary was alive and in Medicare
FFS for four months from the demonstration eligibility date through the end of the year, we divided
expenditures during those four months by four to measure expenditures PBPM. We annualized claims-based
outcomes other than expenditures and binary measures (such as the likelihood of unplanned readmission or
mortality). For example, if beneficiaries had four hospital admissions and an eligibility weight of 0.5
(because they were eligible for the demonstration for 6 of 12 months in the demonstration year), the
annualized number of hospital admissions would be eight.

Exhibit A.13. Measures of Medicare expenditures, hospital use, quality of care, and health outcomes
used in regressions

Measure

Medicare expenditures per beneficiary per month

Total

Inpatient

Home health service?
Outpatient

Skilled nursing facility
Clinician/supplier

Hospice

Durable medical equipment
Hospital use

Number of hospital admissions per beneficiary per year®
Number of ED visits per beneficiary per year®

Quality of care
Number of potentially avoidable hospital admissions per beneficiary per year (AHRQ PQI)°
Number of potentially avoidable outpatient ED visits per beneficiary per year (AHRQ PQI)°

Probability (as a percentage) of having a qualifying hospital discharge and unplanned readmission within 30 days of
discharge®

Health outcomes
Death within the study year
Entry into institutional long-term care within the study year

Notes:  We constructed measures using data from the date the beneficiary became eligible in the demonstration year
through the end of that demonstration year. Following the CMMI Priority Measures for Monitoring and
Evaluation, we did not truncate expenditure measures. Instead, we risk-adjusted, annualized, and weighted
them to reflect partial year observations. We did not price standardize the expenditure measures.

@ Total home health expenditures include all care provided under the home health benefit. Claims for therapy appear only
in the outpatient file.

b This includes hospital admissions and observation stays.
¢ We measured this as specified in the CMMI Priority Measures for Monitoring and Evaluation.

4 Qualifying hospital discharges include discharges for patients who were enrolled in Medicare FFS, discharged from
nonfederal acute care hospitals, alive at the time of discharge, and not transferred to another acute care facility. Home-
based primary care and the demonstration may affect whether a beneficiary has a qualifying hospital discharge in a
particular year. Such an effect could lead to estimating biased rates of readmission for the IAH and comparison groups if
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Exhibit A.13 (continued)

readmission is defined only for beneficiaries who had a qualifying hospital discharge, as recommended by the CMMI
Priority Measures for Monitoring and Evaluation. Thus, we defined the readmission measure using all beneficiaries in the
denominator rather than limiting it to beneficiaries with a qualifying discharge. For example, if home-based primary care
or the demonstration reduces the likelihood of having a qualifying hospital discharge, IAH beneficiaries who have such a
discharge may be sicker on average than comparison beneficiaries who have such a discharge. Being sicker could lead
to an increased risk of readmission.

AHRQ = Agency for Healthcare Research and Quality; CMMI = Center for Medicare & Medicaid Innovation; ED =
emergency department; FFS = fee for service; PQI = Prevention Quality Indicator.

Potentially avoidable hospital admissions and outpatient ED visits. Potentially avoidable hospital use
occurs when ambulatory care may have prevented or reduced the need for a hospital admission or ED visit.
We measured a beneficiary as having a potentially avoidable hospital admission or ED visit if the principal
diagnosis for the hospital admission or ED visit was an ambulatory care-sensitive condition. We based our
definition of ambulatory care-sensitive conditions on the Agency for Healthcare Research and Quality’s
Prevention Quality Indicator 90, which includes the following conditions for 2019: diabetes short-term
complications, diabetes long-term complications, uncontrolled diabetes, lower-extremity amputation among
diabetics, chronic obstructive pulmonary disease or asthma in older adults, hypertension, heart failure, angina
without procedure, bacterial pneumonia, and urinary tract infection. The measure of potentially avoidable ED
visits included only outpatient ED visits (that is, ED visits not accompanied by an admission). We excluded
ED visits that led to a hospital admission because the principal diagnosis on the inpatient claim would not
necessarily be the ambulatory care-sensitive condition leading to the ED visit.?!

ED visits. Our primary measure of emergency care was total number of ED visits. To better understand the
results of the effect of the demonstration on total ED visits, however, we used two other measures of such
visits: (1) those that led to a hospital admission and (2) outpatient ED visits (including those visits that led to
an observation stay). We used these measures because the demonstration could have different effects on the
two types of ED visits. One that led to an admission may suggest that the beneficiary was more seriously ill
than when such a visit did not lead to an admission. The measure of outpatient ED visits included cases in
which a beneficiary was transferred to a different hospital for admission and may have included some cases
in which a hospital billed ED and inpatient services separately.

Unplanned readmission within 30 days of discharge. The unplanned readmission measure indicated
whether the beneficiary had at least one unplanned readmission within 30 days of a qualifying hospital
discharge. Qualifying hospital discharges for the readmission measure included discharges from nonfederal
acute care hospitals for patients who were enrolled in Medicare FFS, alive at the time of discharge, and not
transferred to another acute care facility. The qualifying discharges included patients discharged to nonacute
care settings. Index discharges did not include admissions to Prospective Payment System—exempt cancer
hospitals or admissions for patients without at least 30 days of post-discharge enrollment in FFS Medicare
Parts A and B (unless a patient was enrolled in FFS but died within 30 days), patients discharged against
medical advice, primary psychiatric diagnoses, rehabilitation, and medical treatment of cancer.

21 ED visits appear in Medicare inpatient and outpatient claims. A beneficiary whose ED visit led to a hospital
admission would not have a separate claim in the outpatient file; the ED claim would be part of the hospital claim in the
inpatient file, which would have diagnoses that reflect the hospital stay. Using inpatient claims to measure potentially
avoidable ED visits that led to hospital admission poses two problems. First, the diagnosis that led someone to the ED
may be different from the diagnoses on the inpatient claim (for example, a beneficiary visits the ED because of
shortness of breath but is later admitted because of another underlying factor). Second, hospital admissions with
potentially avoidable diagnoses are counted in the potentially avoidable hospital admission measure. If we also counted
them as potentially avoidable ED visits, we would double count the utilization.
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We excluded planned readmissions from this measure. To identify them, we followed the approach used by
CMS’s hospital-level 30-day risk-standardized readmission measure developed by the Yale New Haven
Health Services Corporation/Center for Outcomes Research & Evaluation (2020). Unlike the Yale measure,
our list of procedure codes to identify planned readmissions did not include codes that apply only to all-payer
populations.

All beneficiaries who had a qualifying hospital discharge and an unplanned readmission within 30 days were
identified as having an unplanned readmission. Therefore, the measure provided an estimate of the combined
effect of the demonstration on whether patients had a qualifying hospital discharge and, if so, whether they
had an unplanned readmission within 30 days.

Entry into institutional long-term care. The institutional long-term care measure identified beneficiaries
who had at least one episode of long-term care spanning 90 or more days during a given study year. An
episode of long-term care began when a beneficiary entered a skilled or unskilled nursing facility and ended
when the beneficiary spent more than 14 consecutive days in the community or the study year ended. We
evaluated each study year (demonstration or pre-demonstration year) separately. In other words, we required
a beneficiary to have a 90-day episode of institutional long-term care during a single study year to identify
that person as entering long-term care in that study year. Beneficiaries in long-term care for the entire time
they were otherwise eligible for the demonstration in a given year could not be in the IAH group for the
evaluation in that year.

We created this measure using the Timeline file, which combines data from claims (inpatient, SNF, and
home health) and assessment data (MDS and OASIS) to flag a beneficiary’s residency status for each day of
a calendar year. The daily residency flag can contain one of the following values: I (inpatient), S (SNF), M
(MDS, which includes nursing home days not paid by Medicare), C (community, which includes days
identified by home health claims or OASIS assessment data and days with no claims or assessment data), D
(dead), or blank (not Medicare eligible). We considered all days flagged with a C, H, O or that were blank to
be community days. At the time we conducted the analyses, timeline data were available only through 2018,
so we calculated the long-term care measure through Year 5.

Potential episodes of long-term care began when the beneficiary entered a long-term care institution (a daily
status of S or M) in a given study year. Inpatient days that occurred during a potential episode of long-term
care were considered part of the long-term care episode. An episode of long-term care, however, could not
begin with an inpatient stay. For example, an inpatient day that immediately preceded the beneficiary’s first
SNF or MDS day did not count toward an episode of long-term care, but an inpatient day that occurred the
day after a SNF day did. We counted days in the community that occurred during an episode of long-term
care toward the 90-day requirement as long as there were no more than 14 consecutive community days and
the beneficiary reentered an institution—a daily status of S, M, or I-——on or before a 15th community day.

VI. Estimation of demonstration impacts

We used a difference-in-differences model to estimate the impact of IAH in each demonstration year. Our
difference-in-differences impact estimates measured the difference in a given outcome between the year
before the demonstration started and any demonstration year for beneficiaries comprising the IAH group
relative to the difference during the same period for beneficiaries comprising the comparison group.

We implemented the difference-in-differences model using two approaches: a frequentist approach and a
Bayesian approach. In this chapter, we describe changes in the sample starting in Year 6 and how those
differences affect our estimation. Then, separately for the frequentist and Bayesian analyses, we describe the
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specifications and assumptions, the model specifications we employed for different outcomes, and the
methods we used to account for clustering.

A. Samples used to estimate effects in each demonstration year

Our primary estimates of the effect of the IAH payment incentive on outcomes are based on two samples of
IAH practices from separate regressions, depending on the years being estimated. For demonstration Years 1
to 5, we estimated effects using a sample containing the 14 sites that participated through Year 5 of the
demonstration; for demonstration Year 6, we estimated effects using a separate regression from a sample
containing the 12 sites that participated in Year 6. (See Chapter III of this appendix for additional
information about why we did not retain IAH practices after they stopped participating in the demonstration.)
Estimates pertaining to Year 6 use a different sample in Year 6 and its corresponding baseline years than
estimates pertaining to Years 1 to 5. In addition to the primary impact estimate in Year 6, we also use results
from the regression containing only the 12 sites that participated in Year 6 to examine whether the estimated
effect of the demonstration changed from Years 5 to 6 for sites that participated in both years.

B. Frequentist difference-in-differences model

1. Model specification for continuous and count outcomes

We estimated the impacts of the demonstration by comparing the regression-adjusted differences in
outcomes between the IAH treatment and comparison groups in the pre- and post-demonstration periods. We
used a difference-in-differences estimation strategy to test for differential changes in all claims-based
outcomes between the IAH and comparison groups during the two pre-demonstration years and the first six
years of the demonstration. Equation (1) shows the model we estimated for each outcome in Year 6:
(1) Y, =a+X,pB+rtstreatment, +y_, PD, +y, DY, +y, DY, + y, DY, +y, DY, + y, DY

+ys DY, +0_treatment, * PD, + O treatment, * DY, + O,treatment, » DY,

+6.treatment, * DY, + O,treatment,, » DY, + O.treatment, * DY; + O treatment,, » DY, + &,

where Yit is the claims-based outcome measured for a beneficiary 7 in demonstration year #; « is a constant

term; X i+ 18 a set of beneficiary characteristics measured in the index year; P D1 is an indicator for pre-
demonstration Year 1 (that is, two years before the start of the demonstration, with the year immediately

preceding the demonstration serving as the reference or omitted category); DY] -D Y6 are a set of indicators

for each post-demonstration year; [Featment, is an indicator variable for being in an IAH practice; and &,
is a random error term. As we describe later in this chapter, the set of beneficiary characteristics included in
X i+ were largely the same as the variables used for matching; they controlled for any remaining differences

between the IAH and matched comparison groups in these characteristics.

The key parameters are (91 -0 , which constitute the difference-in-differences coefficients; they are the

change in an outcome from the year before the demonstration to each year after the demonstration for the
IAH group, net of the change in outcome for the comparison group during the same period. Separate
estimates for each year (that is, one 6 per year) allowed for nonlinearities in such trends. Last, the parameter
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0_1 captures the differential change in outcome between the IAH and matched comparison groups during the

two pre-intervention years. We use 0_1 to examine whether the two groups were on the same outcome

trajectories before the demonstration; we discuss this test later in the chapter.

In cases in which we estimated a linear model, such as total Medicare expenditures, the difference-in-

differences coefficients (91 - 96 equaled the difference-in-differences impact estimates. In cases in which we

used non-linear models, such as a negative binomial regression for the number of hospital admissions, we

transformed 91 - 96 into difference-in-differences impact estimates using the following steps using the

estimated impact in Year 6 as an example:

1. Using the coefficients obtained from Equation (1), we calculated the average outcomes for IAH
treatment and comparison groups in each year. We adjusted the yearly average outcomes for both groups
to reflect the covariate distribution of the IAH group in the latest demonstration year (Year 6). For
example, we used the mean covariate values of the Year 6 IAH group to generate two estimates of
predicted total Medicare expenditures in the year before the demonstration: one estimate assumed that
beneficiaries received home-based primary care in that year (the IAH treatment group estimate) and one
assumed that beneficiaries did not receive home-based primary care in that year (the comparison group
estimate).

2. We calculated the difference of the regression-adjusted outcome for the IAH group and matched
comparison group in Year 6.

3. We calculated the change in the difference between the IAH and matched comparison groups in Year 6
relative to the difference in the year before the demonstration. We refer to this estimate as the difference-
in-differences impact estimate.

Our difference-in-differences impact estimates measured the change between two differences: the pre- and
post-demonstration difference for IAH beneficiaries, and the pre- and post-demonstration difference for
comparison beneficiaries. This method isolated the impact of the demonstration by accounting for two
factors that affected outcomes. First, it accounted for the difference in outcomes between IAH and
comparison beneficiaries before the demonstration, controlling for differences in observed beneficiary
characteristics. Second, it accounted for changes in outcomes during the demonstration caused by factors
unrelated to the demonstration that affected IAH and comparison beneficiaries over time.

In addition to reporting all difference-in-differences estimates in absolute terms, we calculated the impacts in
percentage terms by dividing the impact estimate for an outcome by the unadjusted IAH group mean for that
same outcome in the year before the demonstration. The percentage impact helped us to interpret whether the
magnitude of an impact in a given year is meaningful in practical terms.

We used linear regressions for expenditures. We used negative binomial regressions for the number of
hospital admissions and ED visits to account for over-dispersion of counts, and zero-inflated negative
binomial regressions for the number of potentially avoidable hospital admissions and outpatient ED visits to
account for both over-dispersion and the large percentage of beneficiaries with no admissions or outpatient
ED visits during the time period.

For all outcomes, we adjusted standard errors for clustering at the practice level for the IAH group and at the
beneficiary level for the comparison group (which we refer to below as hybrid clustering). We estimated the
effect of the demonstration on all outcomes using two weighting schemes, which we refer to as beneficiary
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weighting and practice weighting. Sections V1.4 and VL.5 of this appendix describe clustering and weighting
in detail.

In a previous report, we described the methodology we used to obtain an average effect of the demonstration
over Years 1 to 5—a separate difference-in-differences model using a single demonstration indicator (instead
of separate indicators for each demonstration year).?> In that regression, we included data in each of the
seven pre- and post-demonstration years for all practices that participated in Year 5. We report results from
this regression in Appendix B using the sample of 14 practices that participated in Years 1 to 5. Estimating
an average annual effect over Years 1 to 6, however, would have required combining estimates across
models with different samples and interpretations because we estimated the effect in Year 6 using a model
that included data in all years from only the 12 practices that participated in Year 6. We could have estimated
the average annual effect over Years 1 to 6 using only these 12 practices, but it would not have represented
the correct estimated impact from Years 1 to 5 when there were 14 practices in the demonstration.

2. Model specification for mortality

We used survival modeling techniques to estimate whether the demonstration had an effect on the probability
of a beneficiary dying within the demonstration year. The advantage of this approach relative to a logistic
regression model is that it allowed us to use a flexible functional form to account for some beneficiaries
becoming eligible after the beginning of the demonstration year and thus having shorter periods of
observation relative to other beneficiaries. We used the accelerated failure time hazard specification to
estimate a survival-time model in Equation (2) as follows:
(2) log(ZI) =X, +retreatment, +y , PD, +y, DY, +y, DY, +y, DY, +y, DY, +y, DY, +
vs DY, +0 treatment, * PD, + O treatment, » DY, + O,treatment,, * DY, + O treatment, » DY, +
O,treatment,, » DY, + Ostreatment, * DY, + O treatment,, * DY, + z,,

where 7; denotes the number of days that beneficiary i survived in demonstration year ¢ subsequent to that
individual’s eligibility date in that year; X, includes the same set of beneficiary characteristics measured in
the index year as in Equation (1); P D1 is an indicator for two years before the demonstration; DY1 -D Y6 are
a set of indicators for each post-demonstration year; and [Feaiment,, is an indicator variable for being in an

IAH practice. The term Z;; is an error term with a distribution f(-) .

The model in Equation (2) accounts for the exact survival time not being observed for beneficiaries who did
not die at the end of a given demonstration year (that is, right censoring) and the survival time not being
measured from the beginning of the demonstration year for beneficiaries who entered the study sample late
(that is, left truncation). We estimated the model using the maximum likelihood method with a generalized
gamma distribution for £'(-) to allow for the possibility of non-monotonic hazard functions.” We used

22 For more information, refer to the evaluation report which covered Years 1 to 5 of the IAH demonstration.

2 To inform our choice of the survival function, we compared the goodness of fit of models using different
distributions. We considered five types of parametric survival distributions: (1) Weibull, (2) log logistic, (3) log normal,
(4) generalized gamma, and (5) Gompertz. In choosing the final model, we analyzed the log likelihood, the Akaike
information criterion, and the Bayesian information criterion across these different models, selecting the distribution
that consistently produced the smallest value on these metrics.
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matching weights to account for the number of matched comparisons per IAH beneficiary so that the two
groups were the same size. We adjusted standard errors using the hybrid clustering approach, which we
describe in detail below.

After estimating the survival regression, we transformed 91 - (96 into difference-in-differences effect

estimates, following steps similar to those we used for estimating impacts for other outcomes. Specifically,
we obtained the regression-adjusted average mortality (that is, one minus the probability of survival by the
end of the demonstration year) for IAH and comparison groups in each year. We adjusted the yearly average
outcomes for both groups to reflect the covariate distribution of the IAH group in Year 6. Finally, we
estimated the difference-in-differences impact by calculating the difference of the regression-adjusted
mortality for the IAH group and matched comparison groups in that year relative to the difference between
the two groups in the year before the demonstration.

As part of the outputs from the survival regression, we obtained the predicted mortality for each beneficiary
during a given demonstration year based on the individual’s treatment status and baseline characteristics.

This predicted mortality, denoted as hl-t , then fed into the estimation model for other binary outcomes, which

we describe next.

3. Model specification for other binary outcomes

In addition to mortality, we estimated the impact of the demonstration on two other binary outcomes: the
probability of having an unplanned readmission and the probability of entering institutional long-term care
within the demonstration year. Our model specification for these outcomes was similar to that for continuous
and count outcomes, but we used additional controls to account for differences between IAH and comparison
group beneficiaries in the length of time they were exposed to the risk of the outcome (as a proportion of
days eligible for the demonstration in a given demonstration year).

We measured outcomes for the period that beneficiaries were eligible during a given demonstration year,
which started from the date of eligibility through the end of the demonstration year or date of death.
Therefore, the eligibility period differed across beneficiaries, depending on their eligibility start dates and
death dates. In particular, death occurred less frequently in each demonstration year for the IAH group than
for the matched comparison group (for example, 16.2 percent of IAH beneficiaries died during Year 6
compared with 19.1 percent of matched comparison beneficiaries).?* Such a difference implied the
importance of controlling for observation length because, all else being equal, IAH beneficiaries spent more
time during the demonstration year at risk for the outcome than did the matched comparison beneficiaries.
Further, mortality might directly affect the probability of readmission (or entry into long-term care) if the
probability changes as people approach death. Thus, not controlling for death could bias the estimated effect
of the demonstration.

For continuous and count outcomes, we accounted for differential observation lengths by annualizing the
outcome and using eligibility weights in regressions. Because we could not annualize binary outcomes,
however, we employed a modeling approach similar to the one used in Deb (2016). The basic idea behind
Deb’s model is to first estimate a survival model to derive the predicted probability of dying for each

24 Ideally, the matching process would result in a comparison group with the same expected survival (as of the
eligibility date) as the IAH beneficiaries. But it is possible that factors not observable in claims data caused a
differential expected survival between the two groups. To the extent that these differences are changing over time in a
way that we cannot control for in claims data, the differential trend could lead to bias in our impact estimates.
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individual in each time period and then include the predicted probability of dying in the second stage to
account for the differences in outcomes because of the differences in mortality rate across individuals.

Following Deb’s approach, we estimated a survival-adjusted difference-in-differences model, controlling for

the predicted probability of dying within the demonstration year, (hi, ), the interaction between treatment

status and the probability of dying, and the proportion of time during the demonstration year that the
beneficiary was eligible and alive (survdaysﬂ ).

Equation (3) shows our model specification:

3) PY,=1)=a+X,p+rtreatment, + B,h, + [y, treatment.h, + B survdays,, +
v, PD,+y, DY, +y, DY, +y, DY, +y, DY, +y; DY, + y, DY, +0_treatment, * PD, +
Otreatment,, » DY, + O,treatment, » DY, + O treatment, * DY, + 0,treatment,, * DY, +

O.treatment, * DY, + O treatment,, * DY, + ,

where Yl», is a binary variable for whether the beneficiary had an unplanned readmission (or long-term care
entry); hl»l is the predicted probability of dying in the demonstration year, derived from the estimated survival
model in Equation (2); SUVVddyS,», is the number of days from the beneficiary’s eligibility date through the

end of demonstration year or date of death, divided by 365 (or 366 for a leap year); and @; is a random error

term. The remaining covariates are the same as those in Equation (1).

In Equation (3), the term hl-t measures the predicted probability of beneficiaries’ dying in the year regardless

of their actual survival or censoring status. Because h,-t was derived from the difference-in-differences

survival model, it accounted for any mortality difference between the IAH and comparison groups that was
not captured in matching as well as any mortality difference resulting from the demonstration. Coefficient

,Bh captured changes in the probability of readmission (long-term care entry) as the mortality rate increases,
and coefficient ﬂ ri captured differential changes in this probability for those in the IAH group versus the

comparison group. Last, coefficient ﬁs captured the effect of the length @, of time at risk of readmission
(long-term care entry) conditional on predicted mortality.

We estimated Equation (3) using a logistic regression model.?> As with mortality, we adjusted standard
errors for hybrid clustering and used matching weights to ensure equal sizes of IAH and comparison groups.
Because estimation of Equation (3) involves a generated regressor hit , we bootstrapped our estimates and
standard errors, employing a multiple-imputation approach (Deb 2016). After bootstrapping, we transformed
91 - 496 into difference-in-differences effect estimates, following steps similar to those we used in estimating

impacts for other outcomes. For each outcome, we also estimated a separate difference-in-differences model

25 As we noted, we calculated the long-term care measure through Year 5 because data were unavailable for Year 6.
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that used a post-demonstration indicator and its interaction with the IAH status to obtain the five-year annual
effect estimate.

4. Adjustment to standard errors for clustering

To obtain accurate estimates of standard errors for the impact estimates, it was important to account for
possible clustering of observations within geographic areas. CMS selected certain practices to implement
IAH, each of which serves beneficiaries in a specific area. We selected patients from the same geographic
catchment area for the matched comparison group. The IAH group sample was clustered by practice in that
geographic area—all beneficiaries who met the eligibility criteria and received home-based primary care
from the same demonstration practice. We could not model practice-level clustering of the comparison
group, however, because we selected those beneficiaries without knowledge of the practice from which they
received their primary care. We accounted for this asymmetric clustering structure of the two groups in our
regression to avoid overstating the precision of the estimates.

In addition to the practice-level clustering, we had multiple observations for some beneficiaries in the
sample. Because the observations on a given beneficiary in one period clearly were not independent of the
observations on the same beneficiary in other periods, our estimator of the variance had to account for this
time dependence of repeated observations.

To account for asymmetric practice-level clustering and multiple observations for some beneficiaries, we
used what we refer to as a hybrid clustering approach. This approach accounted for clustering at the practice
level for the IAH group only and took into account the time dependence of repeated observations for [AH
and comparison beneficiaries.?® Implementing this approach meant that all IAH beneficiaries in a given site
were from a single cluster. Because the entire practice was selected to provide IAH in the given area, we
have to account for this clustering effect to avoid overstating the precision of the estimates (that is, to avoid
standard errors that are too small, giving a false sense of confidence about the effect of the demonstration).
To correctly identify the clustering effect in the IAH group, we did not include site fixed effects in the
regression equation.?’

Our approach to adjusting standard errors was consistent with the goal of evaluating only the practices that
participated in the demonstration in this report. We could not generalize beyond the demonstration practices
to home-based primary care provided across the nation as a whole because demonstration practices were not
a random sample of all practices, and we did not know the extent to which IAH sites were similar to other
practices and the types of patients they serve. Instead, we assumed that the IAH beneficiaries in a given
practice were a random sample of all eligible beneficiaries of that practice. For this reason, our statistical

26 Accounting for clustering at the practice level for the treatment group captures the correlation among observations in
each IAH practice, whether for the same person across time periods or different people in the same time period. We
implemented the hybrid clustering approach in the statistical software used for the analysis (Stata) by defining a cluster
variable that takes the value of the practice ID for the treatment group and the value of the beneficiary ID for the
comparison group.

%7 Ideally, including site fixed effects would improve estimation by controlling for factors that varied across geographic
areas and affected outcomes for IAH and comparison beneficiaries within a given area. But because all [AH
beneficiaries in a given site (stratum) were from a single practice (cluster), controlling for stratification and clustering at
the same level would lead to under-identification. That is, we could not identify the clustering effect with only one IAH
group practice per site in a stratified design (Schochet 2008). Relative to the site fixed effects, clustering was by far the
more important factor to account for when estimating the variance of the estimate. If we failed to account for clustering
when estimating variance, the standard errors and statistical significance of the estimates would be misleading and could
lead to incorrect conclusions about the impact of the demonstration. To avoid that problem, we could not take advantage
of the gains we would have achieved by accounting for the stratified approach.
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tests accounted for the random variation among eligible beneficiaries who received care from the
demonstration sites.

5. Weighting

For continuous and count outcomes, we estimated regressions with observations at the beneficiary level and
weighted the observations to capture two factors: (1) the share of months a given beneficiary was eligible for
the demonstration during each pre-demonstration or demonstration year and (2) the number of comparison
beneficiaries matched to each treatment beneficiary. We referred to the former as the eligibility weight; it
controlled for differences in the length of time that beneficiaries were observed during a given study year.
We referred to the latter as the matching weight. Because we matched each treatment beneficiary to up to
five comparison beneficiaries, applying matching weights ensured that the impact regression was not
disproportionally weighted toward IAH beneficiaries who had more matched comparison beneficiaries (such
as five versus two).

The construction of final beneficiary weights for continuous and count outcomes required three steps. First,
we constructed the eligibility weight as the share of months eligible for the demonstration during each pre-
demonstration or demonstration year. After we determined a beneficiary’s eligibility for the demonstration in
a given pre-demonstration or demonstration year, we included the beneficiary in the analysis sample
beginning on the first day of the following month. The beneficiary remained in our analysis sample for the
entire year unless that beneficiary left Medicare FFS or died. For example, if a beneficiary entered the Year 6
sample on January 1, 2019, and died on June 20, 2019, that person was eligible for the demonstration for six
months and thus had an eligibility weight of 0.5.

Second, we constructed matching weights to account for the size of the matched set. Each IAH beneficiary
received a weight of 1, and each matched comparison beneficiary received a weight that was the inverse of
the number of comparison beneficiaries within the matched set. For example, if an IAH beneficiary was
matched to four comparison beneficiaries, each of the latter received a weight of 0.25. Comparison
beneficiaries’ matching weights ranged from 0.2 (if there were five matched comparisons for a particular
IAH beneficiary) to 1 (one matched comparison). For all outcomes other than mortality, we obtained a
composite weight by multiplying the eligibility weight by the matching weight.

In the third step, we created the final analytic weight for each beneficiary by rescaling the composite weight
to ensure equality in the weighted number of IAH and comparison beneficiaries for each site and year.”® As
we described, we implemented hybrid clustering adjustments but could not use site fixed effects (an indicator
for each site). Because beneficiaries had different eligibility weights, the number of weighted IAH
beneficiaries in a given site and year might differ from the number of weighted comparison beneficiaries in
the same site and year if we used the composite weight without rescaling it. For this reason, we rescaled the
weights for comparison beneficiaries by site and year so that for each year, the weighted number of IAH
beneficiaries equaled the weighted number of comparison group beneficiaries for each site. This approach
ensured that the estimated treatment—comparison differences and the difference-in-differences estimates for
each year accounted for any differential weighting of the IAH and comparison groups.

For binary outcomes, we used matching weights only. We did not include an eligibility weight in the
mortality regression because the survival model we employed accounts for differential observation lengths

28 For more information, refer to the evaluation report which covered Years 1 to 4 of the IAH demonstration.
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for the outcome via a hazard function.?’ For other binary outcomes (probability of unplanned readmission
and entering institutional long-term care), we used a survival-adjusted model for binary outcomes, which
explicitly accounts for the effects of mortality and time survived since eligibility. We describe the model
specifications for these binary outcomes earlier in this section.

We refer to the above weighting scheme as beneficiary weighting. Under beneficiary weighting, large
practices that served more beneficiaries had more influence on the estimated effect and smaller practices had
less influence. We also report estimation results based on an alternative weighting scheme that allows all
practices to have equal influence on the estimated effect regardless of the size of their patient population.
This method, which we refer to as the practice-weight method, yields an estimate that reflects the average
effect of changes that practices made in response to the payment incentive. Under this approach, each
practice has equal influence on the results.

An example may help explain the difference between the two methods. Let us assume that the demonstration
had 4 large practices of 1,000 patients each that did not change care delivery in response to the demonstration
and 12 practices of 250 patients each that changed care delivery. The practice-weight method would give
equal influence to all practices, and the estimate would reflect that most practices (12 out of 16) changed care
delivery. The beneficiary-weight method, on the other hand, would give more influence to the 4 practices
that served most of the beneficiaries (4,000 out of 7,000), and the estimate would reflect that most of the
beneficiaries were treated by practices that did not change care delivery.

As the example illustrates, when the effect of the demonstration differs across IAH practices, the beneficiary-
weight method would lead to an estimated effect that tends to resemble those of the largest practices, thus
masking the effect on smaller practices. The beneficiary-weight estimate reported in Chapter II can be
informative for policymaking if the largest IAH practices are a representative sample of the largest home-
based primary care providers in the nation. But although the IAH practices were selected to include diverse
approaches to providing home-based primary care, they do not represent all practices in the nation that
provide home-based primary care. Therefore, the practice-weight estimate provides an important
understanding of the average effect of the demonstration across a variety of delivery models for home-based
primary care. Considering beneficiary- and practice-weight methods together is important to our
understanding of the effect of the payment incentive on outcomes.

To implement the practice-weight method, we reweighted the final analytic weights for all IAH and matched
comparison beneficiaries using a ratio that varied by site and year so that the summed weights among all
beneficiaries in each practice were equal across all practices in each year (treating the three members of the
Mid-Atlantic Consortium as separate sites). We then reestimated the effect on total Medicare expenditures as
specified in Equation (1) using these new weights.

6. Control variables

Although our matching process ensured that the comparison groups were very similar to the IAH groups
along many characteristics, there may still be important differences in some of these characteristics that
could affect the outcomes. Therefore, we included four types of control variables: (1) variables describing
eligibility for the demonstration; (2) demographic characteristics; (3) ADL indicators; and (4) measures of
health status, including HCC risk score, HCC indicators, and chronic condition indicators (Exhibit A.14). We

2 The weights used for the survival regression did not have to be rescaled because, without any eligibility weights, the
matching weights ensured that the weighted number of IAH and comparison beneficiaries for each site and year were
equal to each other.
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included all HCC indicators and categories of HCCs used for matching (Exhibit A.8), but some of the other
control variables were included in our regressions at a more detailed level than the variables we used in
matching (to help ensure balance during matching). For example, we used three age categories in propensity
score matching, whereas we used five age categories in the outcome regressions.

As we noted, we included a dummy variable for each year and an indicator of whether the beneficiary was in
the IAH or comparison group. Because of the repeated cross-sections in our multiyear data set, we used
contemporaneous control variables for all years of the demonstration; for example, in demonstration Year 6,
we used the Year 6 values of all control variables whether or not a beneficiary appeared in the sample in an
earlier demonstration year.
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Exhibit A.14. Control variables used in regressions
Variable

Eligibility for the demonstration

Number of months since most recent hospital admission: 1, 2 or 3, 4 or more
Month of the demonstration year that beneficiary met eligibility criteria (1, 2 to 6, 7 to 12)2

Demographic characteristics

Age: younger than 65, 65 to 74, 75 to 79, 80 to 84, 85 or older

Gender

Race and ethnicity: White, Black, Hispanic, Asian, American Indian or Alaska Native, other, or unknown
Dually eligible for Medicare and Medicaid

Original reason for Medicare entitlement: old age, ESRD or ESRD and disability, disability only

ADLs

Number of ADLs for which beneficiary requires human assistance: 2, 3 or 4, 5or 6

Whether information about the feeding ADL was missing®
Health status®

HCC risk score
Specific HCCs
HCC 8, metastatic cancer and acute leukemia

HCC 9-10, lung and other severe cancers; lymphoma and other cancers

HCC 11-12, colorectal, bladder, and other cancers; breast, prostate, and other cancers and tumors
HCC 18, diabetes with chronic complications

HCC 21, protein-calorie malnutrition

HCC 27, end-stage liver disease

HCC 28-29, cirrhosis of liver; chronic hepatitis

HCC 46, severe hematological disorders

HCC 48, coagulation defects and other specified hematological disorders

HCC 51, dementia with complications

HCC 52, dementia without complications

HCC 54-55, drug/alcohol psychosis; drug/alcohol dependence

HCC 57-58, schizophrenia; major depressive, bipolar, and paranoid disorders
HCC 70-71, quadriplegia; paraplegia

HCC 72, spinal cord disorders/injuries

HCC 85, congestive heart failure

HCC 96, specified heart arrhythmias

HCC 103-104, hemiplegia/hemiparesis; monoplegia, other paralytic syndromes
HCC 106, atherosclerosis of the extremities with ulceration or gangrene

HCC 107-108, vascular disease with complications; vascular disease

HCC 111, chronic obstructive pulmonary disease

HCC 134, dialysis status

HCC 136-138, chronic kidney disease, stages 3-5

HCC 139-140, chronic kidney disease, stages 1-2 or unspecified; unspecified renal failure

HCC 157-159, pressure ulcer of skin with necrosis through to muscle, tendon, or bone; or with full or partial thickness
skin loss
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Exhibit A.14 (continued)

Variable

Chronic conditions measured by Chronic Conditions Data Warehouse
Alzheimer’s disease or related disorders

Acute myocardial infarction or ischemic heart disease

Asthma

Hip or pelvic fracture

Stroke or transient ischemic attack

Number of chronic conditions and the square of the number of conditions
Other measures of health status

Anemia?

Fluid and electrolyte disorders?

Chronically critically ill or medically complex diagnosis

aFor all sites in Year 6, Month 1 was January. For all sites in Years 4 and 5, Month 1 was October. In Years 1 to 3, sites
began the demonstration in June or September each year. For sites that began in June, Month 1 is June. For sites that
began in September, Month 1 was September.

b Feeding assessments were not available with home health assessment data at the time of recertification. If the
beneficiary had a previous assessment during the study year that was recorded at the time of discharge from home
health care, we used the feeding values from that assessment. Sometimes, however, there was no previous discharge
assessment.

¢For binary outcomes (mortality, entry into institutional long-term care and readmission), we estimated a survival-
adjusted difference-in-differences model which controlled for additional variables: the predicted probability of dying within
the demonstration year, the interaction between treatment status and the probability of dying, and the proportion of time
during the demonstration year that the beneficiary was eligible and alive.

dMeasured using claims from the most recent inpatient stay and observation stay in the year before the demonstration
eligibility date. We drew diagnosis codes for these conditions from Gagne et al. (2011).

ADL = activity of daily living; ESRD = end-stage renal disease; HCC = Hierarchical Condition Category.

7. Testing the parallel trends assumption

The validity of the difference-in-differences estimates as impact estimates of the demonstration rely on the
classic difference-in-differences parallel trends assumption that there was no significant differential trend
between the IAH and matched comparison groups during the pre-demonstration period. That is, outcomes
should change at the same rate for both groups in the two-year pre-demonstration period, so any difference in
outcomes between the two groups would remain the same during that period. Therefore, the difference-in-

differences estimate for two years before the demonstration, 9_1 , served two purposes: (1) it ruled out or

identified treatment-comparison differences in trends during the pre-demonstration period and (2) in so
doing, it helped inform the more important difference-in-differences analysis for the demonstration period.

Specifically, a statistically significant 9_1W0u1d indicate that the difference in a given outcome between the

IAH and comparison groups changed significantly from two years before the demonstration to the year
before the demonstration. In this case, the IAH and comparison groups could have been on nonparallel
outcome trajectories during the pre-demonstration period. We referred to nonparallel outcome trajectories
during the pre-demonstration period as a pre-existing difference in trend.

The possible presence of nonparallel pre-demonstration trends would have limited our confidence in the
demonstration impact estimates for a given outcome. This was because the difference-in-differences
estimates for the demonstration years could have reflected the continuation of a pattern (for example,
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narrowing or widening differences between the two groups) that began during the pre-demonstration period
rather than reflecting an impact of the demonstration payment incentive.

We examined the difference-in-differences estimate for two years before the demonstration for all outcomes
reported. The estimate was not statistically significant and small as a percentage for most outcomes,
including total expenditures and hospital care use, suggesting that the parallel-trend assumption held for
those outcomes between those two years. We found statistically significant difference-in-differences
estimates for two years before the demonstration for hospice expenditures in the Year 6 sample and mortality
in the Years 1 to 5 and Year 6 samples, which violated the parallel-trend assumption. In both cases, the
estimated trend in the pre-demonstration period was relatively large compared with the pre-demonstration
IAH group mean outcome. Because it was impossible to rule out the possibility of truly nonparallel pre-
existing trends for these outcomes in which the difference-in-differences estimate for two years before the
demonstration was different from zero, we were cautious in interpreting the impact estimates for hospice
category expenditures in Year 6 and mortality.*

8. Assessing the relative influence of individual practices

As we noted, under beneficiary weighting, practices have different amounts of influence on the estimated
effect depending on their sizes. To understand which practices drove the estimated effects of the
demonstration, we reestimated the beneficiary-weight regression, leaving out one practice at a time.>!
Specifically, we estimated 14 regressions (treating each member of the Richmond-based consortium
separately), with each regression excluding the IAH beneficiaries from one practice and their matched
comparisons in all years. If all 14 regressions showed similar estimates for Year 6 as the main regression, we
would conclude that all practices equally influenced the full sample estimate. On the other hand, if excluding
a given practice substantially changed the estimated effect, we would conclude that the site strongly
influenced the full sample estimate. In Appendix B, we report the Year 6 estimated effects from each of the
14 regressions for selected outcomes.

C. Bayesian difference-in-differences model

1. Overview

In addition to the frequentist (traditional) analyses we described in Chapter VI.B, we conducted a set of
analyses using the Bayesian statistical paradigm. Assessing the effects of IAH probabilistically, as Bayesian
techniques permit, maintains a rigorous statistical standard and provides a more flexible interpretation of the
program’s effects. The frequentist approach classifies the demonstration’s impact as statistically significant
or not statistically significant; in contrast, a Bayesian analysis allows probabilistic estimates about whether
the demonstration achieved a certain outcome. For example, one could conclude that “there was a 45 percent
chance that the IAH demonstration incentive reduced expenditures by at least $41 PBPM in demonstration
Year 6.” Such conclusions offer the opportunity to tailor inferences to substantive questions of interest and
apply subject matter expertise in deeming meaningful effects.

301t is possible to control for pre-existing trends by including linear time trends in the regression, but this approach
would impose an overly restrictive assumption on our model: that the one-year pre-demonstration trends would continue
throughout the demonstration.

31' We could have estimated regressions separately for each site to obtain site-specific estimated effects, but the
statistical power for some of these regressions was too low because of the small sample sizes at the site level.

Estimating the regressions and excluding one site at a time enabled us to assess the influence of each site by comparing
those estimates with the estimate from the full sample.
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Overall, the Bayesian and frequentist analyses were similar, but they had some differences. As with the
frequentist approach, the Bayesian analysis used a comparison group difference-in-differences design to
identify effects attributable to the IAH demonstration. The outcome of interest was total Medicare
expenditures PBPM. We used the same data sets for the frequentist and Bayesian analyses. Moreover, we
used the same eligibility and matching weights and the same control variables. The Bayesian analysis
diverged from the frequentist analysis, however, in three ways, as we describe here. In this chapter, we
describe the three factors that differentiated the Bayesian analyses from their frequentist counterparts: the
prior distributions, the method used to account for clustering, and the computational approach used to fit the
models.

a. Prior distribution

Assigning a prior distribution to each model parameter translated the model into the Bayesian framework and
allowed for probabilistic inference. We placed a standard normal prior distribution—denoted N (0, 1) —on

the overall impact of IAH. By doing so, we incorporated a prior expectation that very large positive or
negative impacts of IAH on expenditures were substantially less likely than small and moderate impacts. We
based our prior expectation on the general result that other interventions of the impact of home-based
primary care and other interventions for chronically ill, frail beneficiaries very rarely show effect sizes larger
than two standard deviations. We centered the normal distribution at a mean of zero to remain agnostic about
whether the IAH demonstration would be successful.

b.  Method used to account for clustering

The full Bayesian model accounted for clustering by using random effects, and the frequentist analysis used
cluster-robust standard errors (as we described earlier in this appendix). Specifically, the two-stage full
Bayesian model accounted for clustering using beneficiary- and site-specific random effects for the IAH and
comparison groups, in which each site included IAH beneficiaries from a demonstration practice and their
matched comparison beneficiaries. In contrast, the frequentist analysis estimated cluster-robust standard
errors, which assumed that IAH beneficiaries were clustered by practices and comparison beneficiaries were
clustered by individual beneficiaries rather than practices (a hybrid clustering approach). The Bayesian
model could not apply the same approach because it accounted for clustering using random effects instead of
cluster-robust standard errors.** This methodological difference in accounting for clustering could lead to
differences in point estimate and standard error of the estimate.

c. Two-stage model

We further modified the frequentist model to make Bayesian computationally feasible. We adopted these
modifications purely as a computational convenience; they are not inherently Bayesian, and a traditional
impact estimation framework could also adopt this approach. Ideally, we would have liked to fit a single,
unified model at the beneficiary level, as in the frequentist analysis, but such a model would have taken a
prohibitively long time to converge on our analysis platform. Because of time constraints, we used a two-
stage approximation of this ideal beneficiary-level model. In the first stage, we aggregated the beneficiary-
level data set to the site level. Using output from Stage 1, we estimated the impact of the IAH demonstration
using a Bayesian difference-in-differences framework in Stage 2.

32 A Bayesian model requires a fully model-based approach to account for clustering, and cluster-robust standard errors
are an adjustment performed after the modeling process.
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2. Full Bayesian model, pooled

To understand the full Bayesian model, we begin by presenting a single unified model at the beneficiary
level. As we show in Equation (4), this procedure accomplishes impact estimation and risk adjustment
simultaneously through a model of the following form:

4 Y,=a+X,p+rz,+y,+0z,+a,+b +c,z, +d, +&,
This model uses a slightly different notation than its frequentist counterpart, Equation (1), for clarity of
presentation of the random effects.

e Weuse I toindex beneficiaries; j =1,...,14to index geographic areas (or, loosely speaking, sites at

which both IAH and comparison beneficiaries resided in Year 6); and # = —1,...,6 to index years.

* v, is total Medicare expenditures PBPM measured for beneficiary I from site j in year!; X ;s 18 a set

of beneficiary characteristics measured in year ! ; =z, 1s the treatment status of beneficiary [ inyear [.

e Greek letters denote parameters to be estimated: ( is a constant term; /3 contains the effects of the

beneficiary characteristics; 7 captures any differences between IAH and comparison beneficiaries in the
year before the demonstration that persist despite matching; 7 describes the secular time trend that

applies to both IAH and comparison beneficiaries; and the s are the difference-in-differences impacts of

interest. As with the frequentist model, we estimated }_; and (9_1 for two years before the demonstration,

and); =7, and 491 - (96 for each of the six demonstration years. Note that ¢ =0 corresponds to the
baseline year (the year before the demonstration), so we omitted }, and 90 from the model.

e Random effects are denoted by Roman letters: the d’s and b ’s are beneficiary- and site-level random
intercepts, respectively, which account for the correlation across repeated observations on a given
beneficiary or site; the C’s are site-specific baseline IAH/comparison differences; and the d ’s are site-
treat-year random intercepts. We assume that the’s and d ’s each follow a univariate normal
distribution, and the b’s and C’s jointly follow a bivariate normal distribution. The latter assumption
allowed for correlation between a site’s intercept and the IAH/comparison difference in that site.

Last, we weighted the regression using the same weighting scheme (beneficiary weighting) that we used in
the frequentist analysis, as we discussed earlier.

We calculated the adjusted total Medicare expenditures for the IAH and matched comparison groups in each

year, the difference-in-differences estimates (9_1 , (91 - 96 ), and percentage impact relative to unadjusted

IAH gup mean expenditures in the year before the demonstration. In addition, we estimated the probability of
reducing expenditures by at least $41 (which corresponds to the estimated effect of the payment incentive in

Year 6 from the frequentist model) and $100 PBPM. In all calculations, we adjusted the yearly average
outcomes for both groups to reflect the covariate distribution of the IAH group in the latest (sixth)
demonstration year—the same approach we used in the frequentist analysis.

Because of the number of observations in the data set, fitting Equation (4) as a single, unified model at the
beneficiary level was computationally prohibitive. For this reason, we fitted the full Bayesian model using a
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two-stage approximation to decrease computational run times. The first-stage model was a beneficiary-year-
level risk adjustment fit using hierarchical linear regression. The goals of the first-stage analysis were to
aggregate beneficiaries to the site level and risk-adjust outcomes to enable comparisons across sites and years
whose case mix differed (Equation [5]). In the first-stage model, we adjusted for the same beneficiary-level
covariates as the frequentist model (see Exhibit A.14). We used the risk-adjusted site-year-level output from
Stage 1 as data in Stage 2, which estimated the impact of IAH demonstration in a Bayesian difference-in-
differences framework (Equation [6]).

(5) Stage 1: Y.

gt = Ajz,.,t + X, f+a, +eg,

As we described, the site-treatment-year effect A4 ,_, represents the estimated fixed effect for site j and

treatment group Z in year f. There were 224 such fixed effects from two groups (IAH and comparison)
from each of the 14 sites in each year (counting each member of the consortium as a separate site). The

parameters /3 describe the effects of beneficiary-level control variables X, , whereas beneficiary-level
random effects @; account for correlations across repeated observations on beneficiary 7. We assumed that

the beneficiary-level random effects &; and the overall error term €, came from a normal distribution with
mean zero and its own variance. Similar to the frequentist model, we used the rescaled composite weights for
the Stage 1 model. Then, we used the aggregated site-treatment-year estimates ( A = ) and associated

standard errors ( S, )from the Stage 1 model when we estimated the Stage 2 full Bayesian difference-in-

differences regression (Equation [6]).

(6) Stage 2: Qljzt =a+1z+y,+0z+b,+cz+d,  +¢,

In the Stage 2 model, we included an overall intercept@ and controls for the secular time trend Y, and

treatment 7. We accounted for clustering through random effects b as we described earlier.

> C;,and d.

jzt 2

The parameters of interest, 9, , represent the overall difference-in-differences terms.

We assigned a standard normal distribution—Normal(0, 1)—as the prior for each model parameter:
2
a~N(0,1),z~N(0,1)7~N(0,1), ~N(0,1), (b,.c,) ~ MVN(0,%), d ~N(0,6°) where
o is the overall noise variance. The prior for 2 included two parts: one part to address correlations
between b, and ¢ and one to address the standard deviation of b, and - The former part took on an LKJ

correlation prior (Lewandowski et al. 2009); the latter took on a standard normal distribution. The

0 0
multiplication of these two parts constituted the prioron X :¥ = (O(-)b jQ(O-b j where
O-C O-C

6,,0, ~N (0,1) and Q ~ LKJ (2) .3 Last, our prior on the error term is given by

33 LKJ is a distribution on correlation matrices (usually called € ). The distribution has one parameter, V' , so
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2

= act as weights in Stage 2. We used the “Ime4”

& Jjzt

~ Normal (O, sz.zt). Therefore, both ¢ and S
package in R to fit the Stage 1 model. For Stage 2, we used a novel probabilistic programming language

called Stan, which provides fast, full Bayesian inference, even for complex models.

Vil.Accounting for other programs and payments

Other programs administrated by CMS that take place concurrently with the IAH demonstration could
influence our estimates of the effect of the IAH payment incentive on total Medicare expenditures. We
addressed the potential influence of two CMS programs that providers for IAH or comparison beneficiaries
may have participated in during 2019: the Quality Payment Program and ACOs.

A. Excluding Quality Payment Program payment adjustments in estimating the impact of
the IAH payment incentive

1. Background

As required by law, in 2017, CMS implemented the Quality Payment Program, which aims to incentivize
clinicians to provide high-value care. Clinicians can participate in two tracks in the model: the merit-based
incentive payment system (MIPS) and alternative payment models (APMs). CMS pays clinicians for
performance, participation, or both in these programs. Though performance measurement began in 2017, the
first year it is relevant to estimating impacts for IAH is 2019 because that is the first year CMS made
payments under the Quality Payment Program. This coincides with Year 6 for IAH, which began January 1,
2019.

The MIPS program evaluates qualifying clinicians’ performance across four domains and, based on
performance, adjusts payments for professional services covered under the Medicare Physician Fee
Schedule. The program is not voluntary; all MIPS-eligible clinician types who meet a threshold for volume
of services are subject to a MIPS payment adjustment. The overwhelming majority of adjustments made in
2019 were positive but modest; 93 percent of adjustments were positive (that is, CMS increased
reimbursement), and the maximum positive adjustment was 1.9 percent (CMS 2019b). CMS applies MIPS
adjustments to payments for clinicians’ professional services claims, and claims-based measures of
expenditures include these adjustments by default.?*

The APM track of the Quality Payment Program allows clinicians to participate in customized payment
models that often seek to engage specific populations or care delivery approaches. Examples include
Comprehensive Primary Care Plus, [AH, and Bundled Payments for Care Improvement models. Participation
in an APM can offer additional bonus payments and changes the MIPS reporting requirements. CMS
distinguishes between two types of APMs: Advanced APMs and MIPS APMs.

e Most Advanced APMs require participants to bear significant financial risk that is determined on an
individual basis for each Advanced APM (for example, by setting an expenditure target above which the

Q ~LKJ(V ). When V = 1, the distribution is uniform over all possible correlation matrices. As V' increases, the

distribution is more concentrated on the identity matrix, which corresponds to zero correlations. Thus, for V' =2, the
distribution slightly favors less correlation, shrinking the correlations somewhat toward zero. This is a weakly
informative prior that helps stabilize the estimation.

34 Though adjustments in 2019 were made based on performance in 2017, we account for Medicare expenditures in the
year they were made, so we began to count MIPS adjustments in 2019.
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Advanced APM is responsible for costs). Clinicians who achieve threshold levels of patients or payments
through the Advanced APM are eligible to receive a 5 percent APM incentive payment on their
professional services claims and are excluded from MIPS and its reporting requirements. Unlike MIPS
adjustments, the 5 percent incentive payments paid to Advanced APM participants are not included as
part of claims and are paid separately to qualifying clinicians.

e MIPS APMs refer to APMs not designated as Advanced and include clinicians eligible for MIPS. Unlike
Advanced APMS, Clinicians participating in a MIPS APM are not eligible for the 5 percent incentive
payment on professional services claims and are required to participate in MIPS and its reporting
requirements. Clinicians participating in a MIPS APM are still subject to MIPS adjustments but with
modified performance category weighting and reporting requirements. For example, in the 2020
performance year, the cost performance domain received 0 weight for MIPS APM participants
(compared with 15 percent for non-MIPS APM participants). IAH is a MIPS APM.

2. Payments included when estimating impacts of the IAH demonstration

We included MIPS adjustments on payments made to MIPS-eligible clinicians in 2019 in our primary
analysis of total Medicare expenditures. By default, the professional services claims include MIPS
adjustments. Including these payments in our measure of total Medicare expenditures more accurately
reflected the total amount CMS paid for services in 2019 compared with not including them. We also
conducted an additional analysis excluding these payments to see whether they changed the Medicare
expenditure outcomes in our sample in a way that influenced our estimate of the effect of the IAH payment
incentive.

We did not include Advanced APM payments made to clinicians in 2019 in any analysis of total Medicare
expenditures. Because these payments are calculated at the clinician level and are not reported in Medicare
claims data, we would have to assign a portion of a clinician’s payments to beneficiaries based on
assumptions and data analysis. We do not believe this approach would be appropriate for our sample. First,
because we do not attribute comparison beneficiaries to specific clinicians (or practices), we do not know
which clinicians that received an Advanced APM payment provided care for a given comparison beneficiary.
Second, because a clinician who had at least one patient in the comparison group likely had many patients
who were not included in the comparison group, we do not know the share of that clinician’s payment that
we ought to assign to a single comparison beneficiary per month.

In general, if Advanced APM payments were relatively large or if the share of IAH beneficiaries seen by
clinicians in an Advanced APM was relatively different from the share of comparison beneficiaries seen by
such clinicians, then we may have misrepresented total Medicare expenditures and therefore the impact of
IAH. These payments, however, probably would not have counted for a substantial component of total
Medicare expenditures for beneficiaries in our sample. Advanced APM payments are most likely to make a
difference to a measure of total expenditures (1) if the sample includes all FFS beneficiaries treated by a
particular practice or clinician and (2) if a fairly large share of total expenditures for those beneficiaries were
for services under the Physician Fee Schedule. Neither of these is the case for the IAH evaluation:

e Participation in Advanced APMs is substantially lower than MIPS; fewer than 100,000 clinicians
received an Advanced APM payment in 2019. Therefore, any effects of additional payments will likely
(although we cannot be certain) be limited to a small share of comparison or IAH beneficiaries, who
themselves represent only a small share of an individual practice’s total FFS patient population.
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o Total expenditures for [AH-eligible beneficiaries—which includes the IAH and comparison groups—are
less likely to be substantially affected by Advanced APM bonus payments made to clinicians compared
with the general FFS Medicare population. Only relatively high-cost beneficiaries meet IAH eligibility
requirements, and among this group, only a small share of total expenditures is for services that appear in
clinician/supplier claims. Specifically, clinician/supplier claims accounted for only 17 percent of total
expenditures in Year 6 for IAH beneficiaries and 15 percent for comparison beneficiaries, and only a
minority of these would have been claims for services provided by clinicians who received an Advanced
APM payment). These services represent a larger share of total expenditures for the general FFS
Medicare population because the general population tends to have lower expenditures for inpatient,
skilled nursing, and other services than the IAH-eligible population.

3. Excluding MIPS payment adjustments

To assess whether MIPS payments affected Medicare expenditures for beneficiaries in our sample in a way
that affected the estimated impact of the IAH payment incentive, we repeated our total expenditure
regression models after removing MIPS payment adjustments from the expenditures measure. MIPS
adjustment amounts appear directly in the clinician/supplier and outpatient claim files. We removed the
sequestration amount before subtracting the MIPS adjustment and then reapplied sequestration.>’

B. Controlling for ACO participation in estimating the impact of the IAH payment incentive

1. Background

During the IAH demonstration, participation in ACOs increased. ACOs are groups of clinicians, hospitals,
and other health care providers held accountable for the quality and cost of their patients’ care. If an ACO
achieves savings for CMS relative to a target spending level, then the ACO can share in those savings if it
meets certain quality measures.

Simultaneous participation in IAH and an ACO could affect estimates of the impact of the IAH payment
incentive. For instance, if [AH practices that were in ACOs changed their care delivery because of their ACO
involvement, those changes could have affected their patients’ Medicare expenditures (perhaps by
improvements in care coordination that reduce total Medicare expenditures). ACO participation may also
affect other outcomes of interest such as use and quality of care. If there were a significantly different effect
of ACO participation on IAH practices relative to the comparison group, the estimated impact of the
demonstration would reflect a combined impact of the IAH payment incentive and participation in the ACO.

To assess the influence of ACO participation on the estimated impact of the IAH payment incentive, we
categorized beneficiaries as participating or not participating (or more specifically, being attributed to a
provider which is or is not participating) in an ACO in each pre-demonstration and demonstration year and
controlled for this participation in regression analyses. We measured participation in the ACO using
attribution for payment calculations by CMS (which we refer to simply as attribution in this chapter) or
additional information gathered directly from the IAH practices, as we describe next.*

35 Because CMS applies sequestration to payments as the last step in generating the total paid amount, to remove MIPS
payments, we must first undo sequestration by multiplying claims by 1.02, then remove the MIPS adjustment, and then
reapply sequestration to the final amount.

36 Throughout this analysis, we specify two distinct terms related to beneficiary involvement with ACOs. Participation
denotes a beneficiary’s relationship with an ACO for the purpose of our analysis. Designation of participation is based
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2. Assigning ACO participation to IAH and comparison beneficiaries

A key challenge to assessing the influence of ACO participation on the estimated impact of the IAH payment
incentive is to identify beneficiaries in our sample reached by ACOs. Attribution to an ACO initiative
depends on having qualified claims from ACO providers as measured by Medicare claims that have the
National Provider Identifier and Tax Identifier Number (TIN) of a clinician at an organization that
participates in the ACO initiative. CMS stores beneficiary-level data on attribution to an ACO initiative as
well as participation in other initiatives such as IAH in the CMS Master Data Management (MDM) system,
which is a longitudinal database system.

By design, beneficiaries are generally attributed to a single initiative in the MDM at a time (to avoid CMS
making multiple payments for the same beneficiary at the same time). Beneficiaries enrolled in IAH are
identified as such in the MDM during their period of enrollment. Enrollment in IAH in the MDM takes
precedence over attribution in the MDM to any other initiative, including ACO initiatives.” Beneficiaries in
the IAH evaluation sample but not enrolled in the IAH demonstration (discussed in Chapter III of this
appendix) are not identified as participating in IAH in the MDM; therefore, these beneficiaries are eligible
for attribution to an ACO in the MDM. Because enrollment in IAH in the MDM takes precedence, we
supplemented MDM attribution data with qualitative information gathered from the IAH sites on ACO
participation. After identifying which IAH practices were part of an ACO, we assigned IAH beneficiaries to
an ACO based on the ACO participation of the practice from where they received care in a given
demonstration year (Exhibit A.15).

We identified IAH beneficiaries who participated in an ACO in each study year (demonstration Years 1 to 6
and two pre-demonstration years) based on the following logic:*

e We assigned IAH beneficiaries to an ACO if their IAH practice TIN was participating in an ACO at the
beginning of the study year.*

e We assigned IAH beneficiaries whose practice TIN did not participate in an ACO at the beginning of the
demonstration year to an ACO if they were attributed to an ACO in the beneficiary-level data in the
MDM at any point during that study year.

e We assigned comparison beneficiaries to an ACO if they were attributed to an ACO in the beneficiary-
level data in the MDM at any point during the study year.

on information from CMS as well as qualitative information collected from sites. Attribution refers to CMS’s formal
designation related to identifying the population of beneficiaries relevant when calculating payments for ACOs.
Beneficiaries are considered attributed to an ACO based entirely on their status in the CMS Master Data Management
(MDM) system.

37 Tt is possible for a beneficiary to be simultaneously enrolled in IAH and attributed to an ACO in the MDM. Our
analysis accounts for this possibility and identifies those beneficiaries as participating in an ACO. This situation is,
however, rare; the vast majority of beneficiaries enrolled in IAH according to the MDM would not be simultaneously
attributed to an ACO because of the rule that IAH takes precedence. Although IAH practices could be part of ACOs and
IAH beneficiaries could be treated by providers in these or other ACOs, CMS did not allow IAH beneficiaries to be
attributed to an ACO for purposes of calculating ACO savings and payments.

38 JAH enrollment in the MDM does not align perfectly with inclusion in the IAH group we identified for the
evaluation. See Chapter III of this appendix for a detailed explanation of the difference between the IAH group used for
the evaluation and the list of IAH enrollees identified by the implementation contractor.

3% JAH demonstration years are not the same as calendar years (see Exhibit A.1). For most practices, demonstration
Year 1 began in June 2012, Year 2 began in June 2013, and Year 3 began in June 2014. For the practices in
Washington, DC; Philadelphia; and Richmond, Years 1 to 3 began in September rather than June. For all IAH practices,
Year 4 began in October 2015, Year 5 began in October 2016, and Year 6 began in January 2019.
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Exhibit A.15. ACO assignment for IAH and comparison group beneficiaries

Beneficiaryin IAH group for Beneficiaryin comparison group for
evaluation sample inlAH Year 62 evaluation sample inlAH Year6

In Year 6, did the beneficiary receive care
from an IAH practice that participated in @
an ACO at the beginning of Year 67°

Was the beneficiary attributed to an ACO
in the MDM at any time in IAH Year 67°¢

Was the beneficiary attributed
No to an ACO in the MDM at any
time in|AH Year 6?¢
No
No
Not an ACO participant ACO participant Not an ACO participant ACO participant
in Year6 in Year6 in Year6 in Year6

Reasons include:

*Claims did not qualify for an ACO

*Claims qualified for atfribution to
an ACO, but beneficiary not
atributed to an ACO because of
enrollment in [AH?

Notes:  IAH Year 6 was January to December 2019.

@ We identified the IAH evaluation group using Medicare claims and other administrative data, and it included
beneficiaries who were enrolled in the demonstration and some who were not enrolled. See Chapter Il of this appendix
for details on the differences between the IAH enrolled and evaluation samples.

b We based measurement of ACO participation for IAH practices largely on qualitative information provided by the IAH
practices to Mathematica.

¢ CMS stores beneficiary-level data on IAH enroliment, attribution to an ACO initiative, and participation in other initiatives
in the MDM system.

d Beneficiaries enrolled in IAH are identified as such in the MDM during their period of enroliment. Enrollment in IAH in
the MDM takes precedence over attribution in the MDM to any other initiative, including ACO initiatives. Beneficiaries
who are in the IAH evaluation sample but not enrolled in the IAH demonstration are not identified as participating in IAH
in the MDM; therefore, these beneficiaries are eligible for attribution to an ACO in the MDM.

ACO = accountable care organization; MDM = Master Data Management system.

3. ACO participation by IAH practices during the demonstration

Although IAH practices were not excluded from participating in ACOs before Year 3, CMS explicitly told
practices that they could participate starting in Year 3 (which began in June 2014 for most practices). As a
result, several IAH practices joined ACOs in Years 3, 4, and 5 of the IAH demonstration. Exhibit A.16
shows ACO participation for each IAH site at the beginning of each demonstration year according to
information provided by IAH practices. No sites took part in an ACO before 2012. Five of the sites never
participated in an ACO, and one (Flint) was in an ACO for Years 1 to 5 of the demonstration. Of the
remaining 11 sites, most joined an ACO in [AH Year 4, which began in 2015.
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The percentage of IAH beneficiaries assigned to an ACO for the purpose of our analysis increased
substantially from Year 3 (19.8 percent) to Year 4 (73.7 percent) (Exhibit A.16). Among comparison
beneficiaries, participation in an ACO increased steadily over time, up to 48.8 percent in Year 6.

Exhibit A.16. IAH sites’ ACO participation at the start of each IAH demonstration year
IAH Year1 |IAH Year2 |IAH Year3 IAH Year4 IAH Year 5 IAH Year 6

Demonstration practice ;2012 Jun2013-  Jun2014-  Oct2015-  Oct2016- Jan 2019-Dec
location May 2013 May 2014 May 2015 Sept 2016 Sept 2017 2019
Practices that participated in Years 1 to 6

Boston, Massachusetts? v v v
Brooklyn, New York v v v
Dallas, TexasP v v v
Durham, North Carolina

Flint, Michigan® v v v v v v
Jacksonville, FloridaP® v v v
Lansing, Michigan® v v v
Long Island, New Yorka v v
Milwaukee, Wisconsin® v v v
Philadelphia, Pennsylvania®d

Portland, Oregon

Richmond, Virginia®4

Washington, DC?4 v v v
Wilmington, Delaware? v v v
Austin, Texas® n.a.
Cleveland, Ohio®® v 4 n.a.

Sources: Information provided by IAH sites to Mathematica, supplemented with records from meetings with CMS,
changes in practices’ TINs, and web searches.

Note: We do not report data for the first or second pre-demonstration years because none of the IAH practices
participated in an ACO in those years (June 2010 to May 2011 and June 2011 to May 2012, respectively). As
shown in Exhibit A.17, however, some |IAH beneficiaries were assigned to an ACO in the second pre-
demonstration year through attribution in the MDM.

@ These practices participated in health systems affiliated with a university or medical school.
b These practices participated as part of the Visiting Physicians Association.

¢Long Island did not respond to email inquiries in March 2020, but its website indicates that it joined an ACO in 2016.
Therefore, we identified Long Island as being in an ACO in Year 5, which began October 1, 2016.

4 These practices participated as consortia and started Years 1 to 3 on September 1.

¢ We excluded practices that left the demonstration after Year 5 because they could no longer meet the demonstration
requirements from analyses of Year 6 in this report.

ACO = accountable care organization; MDM = Master Data Management system; n.a. = not applicable.
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Exhibit A.17. Number and percentage of IAH and comparison beneficiaries assigned to an ACO, by
evaluation year

Second pre-
demonstration
year: Year 1: Year 2: Year 3: Year 4: Year 5: Year 6:

Jun 2011- Jun 2012- Jun 2013- Jun 2014-— Oct 2015- Oct2016— Jan 2019-

May 20122 May 20132 May 2014® May 2015° Sept 2016 Sept 2017 Dec 2019°
Number of IAH 107 1,773 1,392 1,498 7,001 7,445 5,964
beneficiaries
Percentage of IAH 1.5 21.6 19.2 19.8 73.7 74.8 74.6
beneficiaries
Number of comparison 1,246 5,412 8,431 10,685 15,846 19,670 15,872
beneficiaries
Percentage of 3.9 16.0 26.1 34.2 41.3 475 48.8
comparison
beneficiaries

Source: CMS’s MDM database and information provided by IAH sites to Mathematica, supplemented with records from
conversations with CMS and its implementation contractor and web searches.

Note: We do not report data for the first pre-demonstration year (June 2010 to May 2011) because no IAH or
comparison beneficiaries were assigned to an ACO that year.

a For the Richmond-based consortium, Years 1 to 3 and the two pre-demonstration years began in September rather
than June.

bYear 6 includes only the 12 practices that participated in that year; all other years include the 14 practices that
participated in Years 1 to 5.

ACO = accountable care organization; MDM = Master Data Management system.

4. Accounting for ACO participation in regression analysis

To assess whether ACO participation affected the impact of the IAH payment incentive on Medicare
expenditures, we repeated our difference-in-differences regression controlling for a binary measure of ACO
participation in each year, as we defined above. This allowed us to see whether the estimated effect of the
IAH payment incentive differed depending on whether we controlled for ACO participation.

There are limitations to this analysis, largely related to potential measurement error associated with the
measure of ACO participation we constructed. First, because our measure of participation in an ACO did not
look at claims for individual beneficiaries, some IAH enrollees in the evaluation sample could have been
misclassified as non-participants in an ACO. We assigned ACO participation to IAH beneficiaries based on
attribution in the MDM as well as participation in an ACO at the practice level. [AH beneficiaries who
received care from an [AH practice that was not affiliated with an ACO and who were enrolled in [AH in the
MDM would not be considered ACO participants for our analyses (except in rare cases in which an [AH
enrollee was attributed to an ACO program in the MDM).

Second, we assigned IAH beneficiaries to an ACO based on their practice’s ACO participation status at the
start of the demonstration year. This approach could classify some beneficiaries as not in an ACO even
though their IAH practice took part in an ACO for multiple months that year. For example, four [AH
practices joined an ACO on January 1, 2015, partway through Year 3 of the IAH demonstration (June 2014
to May 2015). We classified beneficiaries associated with these practices as not being in an ACO for Year 3
because these practices were not affiliated with the ACO at the start of Year 3. If we measured these four
practices as being part of an ACO in Year 3, we would have misclassified June to December 2014 as ACO
months. Regardless of this distinction, if joining an ACO led IAH practices to experience substantial
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unmeasured changes in the patient population or care delivery that affected Medicare expenditures, such
changes probably did not occur immediately after joining an ACO.

VIIl. Qualitative methods and data

To understand why and how the incentive payments might (or might not) have affected outcomes, we had to
understand how IAH practices’ provision of home-based primary care changed after the IAH demonstration
began and throughout the demonstration. Identifying the potential effect of [AH practices’ changes also
required understanding how the IAH participating practices provided home-based primary care before the
IAH demonstration. Understanding the care delivery model enabled us to assess whether changes made by
the participating practices appeared to be designed to reduce Medicare expenditures and improve health
outcomes. When reporting information about the IAH practices in Chapter I and interpreting the results in
Chapters Il and V, we relied on qualitative data gathered from demonstration sites during demonstration
Years 1to 3, Year 5, and Year 6.

e We conducted the most recent interviews from November 2019 to February 2020 with 30 respondents.
For all practices except the one in Durham, North Carolina, we interviewed one clinician and one
practice administrator from each participating practice. In addition, we interviewed one corporate leader
from the parent company of the VPA to collect additional insight on centralized supports for VPA
practices. The Durham practice withdrew from the demonstration in fall 2019, so we conducted an exit
interview with the practice administrator in December 2019. As part of this data collection effort, we
used a semistructured interview protocol to collect information on changes practices made between our
last round of interviews in April 2017 (during Year 5) and fall 2019 (during Year 6), including their
efforts associated with meeting performance requirements for IAH quality measures. We also asked
about motivations for any changes and factors that affected implementation of those changes.

e During the previous round of telephone interviews (conducted in April 2017), we interviewed 25 clinical
and administrative staff at 15 IAH practices and the VPA corporate office in Troy, Michigan. We asked
respondents about changes their practices had made during the demonstration to reduce hospital
admissions and readmissions, reduce avoidable ED use, coordinate care, ensure round-the-clock access
to care, follow up with patients and reconcile medications within 48 hours after discharge from the
hospital or ED, and document patients’ preferences. We also asked about motivation for making
changes, clinician and staff reactions to changes, and factors that affected implementation of those
changes.

¢ During telephone interviews conducted in January and February 2017, we collected information about
IAH practices’ structural characteristics and how they deliver care.

e During visits to demonstration sites from April 2015 to October 2015, we interviewed the sites’ IAH
team members and administrative staff involved in implementing the IAH demonstration. During this
round of site visits, we focused on documenting changes in how the practices delivered care, the barriers
to and facilitators of meeting the requirements of the demonstration, and how sites planned to sustain the
home-based primary care model.

e Finally, we provide information gathered during earlier rounds of site visits: February to May 2013
(visits during Year 1) and February to July 2014 (visits during Year 2). During these earlier site visits,
we focused on documenting how the practices delivered care, including changes from the year before the
demonstration to Year 1 and changes from Year 1 to Year 2. During this period, we collected
information on barriers to and facilitators of meeting the requirements of the demonstration and on how
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sites used information technologies such as electronic health records and health information exchange to
support their work.

For all interviews, we coded the data using a template that reflected the various requirements of the IAH
demonstration (for example, providing patients with 24-hour access to the care team and working to reduce
ED visits). The coding template also captured aspects of the five domains identified by the Consolidated
Framework for Implementation Research (Damschroder et al. 2009) as playing an important role in
implementation success: (1) the inner setting (internal attributes) of the practice sites, including structural and
cultural characteristics affecting capacity for change; (2) the external environment (such as the availability of
clinicians in the IAH practice’s local market); (3) characteristics of the [AH demonstration itself;

(4) characteristics of the people involved in implementing the model; and (5) processes used to implement
the model. We used qualitative analysis software (NVivo) to sort data using this coding template. We
analyzed the sorted data to identify key barriers to and facilitators of implementation of the IAH
demonstration in each participating site and identified common themes across sites.

In our analysis of qualitative data, we described what happened during the demonstration. We did not have a
comparison group of primary care practices, so we could not be certain whether changes in practices’
operations or structure occurred because of the demonstration. In addition, because we did not visit sites until
after the demonstration began, data on practices’ operations and structure before the demonstration was
limited to what interviewees told us was different in Year 1 relative to before the demonstration.

IX. Understanding differences between evaluation results and incentive
payments

A. Approach for calculating incentive payments

Practices participating in the IAH demonstration are eligible to receive annual incentive payments.
Specifically, practices can earn incentive payments if their patients’ Medicare expenditures are below the
practice’s target expenditures and the practice meets certain standards for a set of quality measures.
Calculation of incentive payments is based on (1) comparison of costs incurred (that is, actual expenditures
of [AH-applicable beneficiaries during the performance year) with the target expenditures and (2)
performance on payment-related quality measures. Actual expenditures of IAH-applicable beneficiaries are
determined from Medicare FFS claims data. Target expenditures represent the expected expenditures based
on Medicare FFS beneficiaries not exposed to the demonstration. Performance on payment-related quality
measures is determined from information IAH practices report (for three of the six measures) and Medicare
FFS claims data (for the remaining three measures).*® IAH-applicable beneficiaries are those who are
enrolled in the demonstration; for more information about IAH enrollees, see Chapter III of this appendix.

Although procedures for measuring performance on payment-related quality measures have remained
unchanged throughout the IAH demonstration, calculations of actual and target expenditures have changed
multiple times. Before beginning the demonstration, “CMS developed a risk-based actuarial methodology
(the ‘original actuarial methodology’) for calculating incentive payments. In response to questions raised by
participating IAH practices in early performance years regarding the risk scores used in the demonstration,
CMS explored a different approach to the original actuarial method and developed a second methodology
(the ‘regression-based methodology’), which was later revised (the ‘revised regression-based methodology’)”

40 See Exhibit 1.4 for a list of practice-reported and claims-based measures.
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(CMS 2021Db). For Year 5, calculations for 10 practices used the revised regression-based methodology, and
calculations for 4 practices used the original actuarial methodology.*!

For Year 6, calculations for all practices used the “revised actuarial methodology,” which generated
“practice-specific PBPM target expenditures based on historical Medicare FFS per capita expenditures for
the Medicare FFS population in the same counties as [AH-applicable beneficiaries. The per capita
expenditures are adjusted to reflect the average CMS-HCC risk score, the average frailty score (used in the
Program of All-inclusive Care for the Elderly), and a utilization factor of the IAH-applicable population in
each practice” (CMS 2021b). The utilization factor is an add-on to the base risk score that “reflects the level
of risk that was not captured by the CMS-HCC model for beneficiaries with a hospital admission and
rehabilitation services use in the 12 months prior to their enrollment date in the performance year” (CMS
2021b). New enrollees of IAH providers “receive a prospective CMS-HCC risk score, frailty factor, and
utilization factor. The risk score and frailty factor for continuing enrollees are updated in future performance
years only for changes in demographics (age and Medicaid status). The utilization factor is applied in future
performance years only if a continuing enrollee had a hospitalization and post-acute care in the 12 months
prior to the performance year” (CMS 2021c). The utilization factor led to an increase in target expenditures;
all else equal, higher target expenditures result in a larger incentive payment. This implicitly assumes that
IAH enrollees who were hospitalized and had post-acute care in one year are at equal risk for these outcomes
in the following year. However, if some IAH enrollees tended to have a lower risk of hospitalization and
post-acute care in the year after they had such utilization—in other words, if their expenditures tended to
regress to the lower level of expenditures they incurred prior to the year that included a hospitalization and
post-acute care—then the utilization factor may overestimate target expenditures. Finally, the adjusted per
capita expenditures are trended to the performance year by the increase in total per capita Medicare FFS
expenditures, as estimated by CMS’ Office of the Actuary” (CMS 2021b). Trending expenditures forward to
the performance year is necessary because the county-level data used to set target expenditures are lagged by
about 15 months. For example, for Year 6, CMS used calendar year 2018 expenditures, which were
published in April 2020. Trend factors come from the most recently available Medicare Trustees Report and
are updated annually (CMS 2021c).

Equation (7) shows a simplified version of how CMS calculated the spending target for each beneficiary
enrolled in the demonstration in Year 6. Equation (8) shows how CMS calculated the savings or loss PBPM
for each practice.

(7) target expenditures = average monthly FFS county cost * cost trend *
(beneﬁciary risk score+ frailty factor +utilization factor)

(8) savings / loss PBPM = average target expenditures PBPM —average actual expenditures PBPM

The maximum incentive payment for each practice in Year 6 depended on the following factors (CMS
2021c¢):

e Savings or loss PBPM.

o  Whether the estimated savings was statistically significant. “A one-sided confidence interval is
constructed around each practice’s actual expenditures, for use in determining whether savings are

41 More information on these methodologies is in the 2018 IAH Report to Congress, available at
https://innovation.cms.gov/Files/reports/iah-rtc.pdf.
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statistically significant. [Target expenditures] are compared to the upper bound of the confidence
intervals (80th and 85th) to determine if any observed savings are likely to be actual, rather than due to
random variation” (CMS 2021¢).

e The number of months of enrollment in the demonstration by IAH-applicable beneficiaries.

e Whether the maximum incentive payment exceeded the 5 percent savings kept by CMS, which was
calculated as 5 percent multiplied by target expenditures and total beneficiary months.

If a practice had statistically significant savings that exceeded the 5 percent of savings that CMS retained,
then the final incentive payment depended on the following:

1. Whether the target expenditures were greater than the upper bound of the 85th confidence interval (rather
than the 80th). If its target expenditures were greater than the upper bound of the 85th confidence
interval, the practice earned 90 percent of the maximum payment. Otherwise, its target expenditures
were greater than the upper bound of the 80th confidence interval, and the practice earned 50 percent of
its target expenditures.

2. The practice’s performance on the six payment-related quality measures. If a practice met the standards
for all six quality measures tied to payment, then it earned 100 percent of the maximum incentive
payment. If a practice achieved the threshold for five, four, or three quality measures, it earned,
respectively, 83 percent, 67 percent, or 50 percent of the maximum payment. The only requirement is
that a practice must meet the threshold for the quality measures—payment does not vary by how much
the practice exceeded the threshold.

As an example, consider a practice that had a $1 million maximum incentive payment after subtracting the 5
percent of savings that CMS retains and both of the following: (1) its target expenditures were greater than
the upper bound of the 85th confidence interval; and (2) it achieved the threshold for three quality measures.
For this practice, the actual incentive payment would be $1 million multiplied by 80 percent (for the 85th
confidence interval) multiplied by 50 percent (for achieving the threshold for three quality measures), for a
final payment of $400,000.

B. Differences between evaluation results and incentive payments

1. Purposes of the evaluation and incentive payment calculation

The evaluation and the incentive payment calculation serve different purposes. The evaluation needs to
estimate the effect of the demonstration after accounting for how factors other than the demonstration that
changed during the performance period affected expenditures. That is, the evaluation measures expenditure
reductions (if any) that would not have occurred without the payment incentive implemented during the IAH
demonstration. Conducting a rigorous evaluation requires using the same data and approach to identify IAH
and comparison groups and advanced statistical methods to reduce the risk of bias in the study results.
Specifically, it requires using a comparison group of beneficiaries that are similar to IAH beneficiaries but
did not receive home-based primary care and—as we describe in the following section—examining changes
in expenditures for the comparison group relative to changes for patients of IAH practices over the same time
period. By contrast, the incentive payment calculation needs to offer a timely way to measure a target
spending level to reward participation, subject to other requirements such as quality measure performance.
As described in the previous section of this chapter, this is done by trending historical expenditures for
Medicare FFS beneficiaries and adjusting those expenditures to reflect IAH beneficiaries’ health status and
past utilization.
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2. Reasons why the evaluation and incentive payment calculation results differed

In all years of the demonstration, large differences have existed between the total incentive payments paid to
IAH practices and the estimated aggregate effect of the IAH payment incentive calculated by the evaluation
(see Exhibit II.2 for more information). In Year 6, the estimated aggregated effect was a reduction of $3.2
million, and total incentive payments were $11.1 million. The evaluation and incentive payment calculation
results differed because of (1) differences in the sample of beneficiaries included and (2) differences in the
methods used. As we explain in this section, one particular methodological difference accounts for the vast
majority of the discrepancy between evaluation findings and incentive payment calculation results.

To evaluate the effect of the IAH payment incentive, Mathematica used a quasi-experimental difference-in-
differences design. Under this design, we estimated effects as the change in outcomes for beneficiaries
receiving care from IAH practices before and after the start of the demonstration relative to the change
during the same period for a matched comparison group. Equation (9) shows a simplified version of how the

evaluation calculated the effect of the IAH payment incentive on expenditures in Year 6. The terms [AH 16

and C¢ reflect regression-adjusted PBPM expenditures in Year 6 for IAH and comparison beneficiaries,
respectively. The terms /4H ,, and Cp , reflect regression-adjusted PBPM expenditures in the pre-

demonstration year 2011-2012 for IAH and comparison beneficiaries, respectively; this is the year we used
as the baseline for calculating the difference-in-differences estimate.

(9) effectonexpenditures =(IAH - C ¢)— (IAH ,, —C ;)

In Year 6, regression-adjusted PBPM expenditures were $4,725 for IAH beneficiaries and $5,137 for the
comparison group, for a difference of —$412 PBPM (Exhibit B.2a). This difference of —$412 PBPM is
conceptually similar to the difference between actual and target expenditures used in the incentive payment
calculation, where the difference between actual expenditures for [AH-applicable beneficiaries and target
expenditures was —$529 PBPM for the average beneficiary in Year 6 (data not shown). In other words,
I4H - C , in Equation (9) is conceptually similar to Equation (8). The difference between the IAH-

y
comparison group difference in Year 6 calculated by the evaluation (—$412 PBPM) and that calculated for
incentive payments (—$529 PBPM) was —$117 PBPM, or 28 percent. It is likely that each of the differences
in sample (identification of IAH beneficiaries and a comparison or target group)** and methods (calculation
of expenditures) contributed at least somewhat to the -$117 PBPM difference.

While the figure of —$529 PBPM generated by the incentive payment calculation was 28 percent larger than
that calculated by the evaluation (-$412 PBPM), the calculation of $11.1 million in incentive payments was
about 250 percent larger than the estimated reduction in expenditures calculated by the evaluation ($3.2
million). The stark difference between $11.1 million and $3.2 million is largely due to one methodological
difference: unlike the incentive payment calculation, the evaluation seeks to estimate the change in the
difference between IAH and comparison beneficiaries relative to before the demonstration began. Before the
demonstration began, beneficiaries who met IAH eligibility criteria and were treated by IAH practices in the
year before the demonstration had lower expenditures than a matched comparison group of beneficiaries who
had similar observable characteristics and health status but did not receive home-based primary care. One
year before the demonstration, regression-adjusted PBPM expenditures were $4,626 for beneficiaries eligible

4 For more information about differences in the IAH samples used for the evaluation and the incentive payment
calculation, see Chapter III of this appendix.
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for IAH and $4,996 for the comparison group, for a difference of —$371;* the difference between —$412
(from Year 6) and —$371 is —$41, which is the evaluation’s estimated effect of the IAH payment incentive in
Year 6.

Why did the evaluation use the change in the difference between IAH and comparison beneficiaries rather
than the IAH-comparison difference in Year 6 only? First, interpreting the difference in mean expenditures
for IAH and comparison beneficiaries in a single demonstration year as the effect of the demonstration poses
a substantial risk of bias by not accounting for any potential unobserved factors that affected expenditures
unrelated to the payment incentive and delivery of home-based primary care. For example, it is possible that
unobserved differences between IAH beneficiaries and comparison beneficiaries influenced both the decision
to start home-based primary care at an IAH practice and health care expenditure patterns. These could
include differences in health status and environment that were not captured in Medicare claims or
administrative data, as well as differences in attitudes and preferences about health care. Using a difference-
in-differences approach avoids this type of bias so long as unobserved differences between IAH beneficiaries
and comparison beneficiaries are consistent over time. Also, by using data from both the baseline and Year 6
for both IAH and comparison beneficiaries, this approach accounts for underlying trends that affect Medicare
expenditures the same way for both groups. However, using the change in the difference between IAH and
comparison beneficiaries does not eliminate the risk of bias from changes in unobserved factors; for more
information about this and other limitations of the evaluation, see Chapter II of this report.

Second, while the demonstration has two components—a payment incentive and the delivery of home-based
primary care—only the payment incentive has the potential to generate expenditure reductions for Medicare
that would not have been achieved without the payment incentive. Using the change in the difference between
IAH and comparison beneficiaries allows us to measure the expenditure reduction (if any) for Medicare that
was achieved solely because of the demonstration. This approach does not attempt to measure any spending
reductions (or increases) caused by the provision of home-based primary care from providers that met the
demonstration requirements relative to the receipt of office-based care, because payment for home-based
primary care was in effect before the demonstration. (We examined the effects of home-based primary care
in Chapter III of this report and in an earlier evaluation report.)

3. Reasons for changes in evaluation results and incentive payments from Year S to Year 6

The estimated aggregate effect the evaluation calculated decreased sharply from a reduction of $31.4 million
in Year 5 to a reduction of $3.2 million in Year 6. By contrast, total incentive payments increased from $6.8
million in Year 5 to $11.1 million in Year 6. Why did the evaluation results and incentive payment
calculations change in opposite directions from Year 5 to Year 67

The primary reason for the large decrease from Year 5 to Year 6 in the estimated aggregate effect calculated
by the evaluation is that the evaluation had to use different samples for these years because two practices left
the demonstration before Year 6 began. As discussed in Chapter II, the Year 6 estimate comes from a sample
that includes just the 12 practices that participated in Year 6, whereas the Year 5 estimate includes the 14
practices that participated in Year 5.* About two-thirds of the estimated effect in Year 5 was driven by a

43 Figures are rounded, leading to a difference in the pre-demonstration year of —~$371 (rather than —$370). The
estimated effect of —$41 was calculated before rounding.

4 Cleveland and Austin left the demonstration after Year 5. Durham left the demonstration in the last quarter of Year 6
and was excluded from Year 6 incentive payment calculations but was included in the Year 6 evaluation.
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single influential practice that discontinued participation in the demonstration after Year 5 and no longer
provides home-based primary care.

Unlike for the evaluation, the changing composition of the samples the implementation contractor used to
calculate total incentive payments—from 14 practices in Year 5 to 11 practices in Year 6—contributed little
to the increase in incentive payments from Year 5 to Year 6. The two practices that left the demonstration
after Year 5 did not earn a payment in Year 5. A third practice was not included in incentive payment
calculations for Year 6 because it withdrew from the demonstration during the year; since this practice
received a payment in Year 5, the increase in total incentive payments from Year 5 to Year 6 may have been
larger had this practice completed Year 6. The main reason for the increase in the total incentive payments
was the introduction of the revised actuarial methodology in Year 6.

To assess how the change in methodology contributed to an increase in total incentive payments between
Year 5 and Year 6, we focused on the nine practices that earned a payment in Year 6 (seven of which also
earned a payment in Year 5). For each of these nine practices, we calculated the within-year difference
between (1) actual expenditures for [AH-applicable beneficiaries and (2) target expenditures, and we
compared the difference between these numbers in Year 5 to the difference in Year 6.* We found that, for
the average practice, the difference between actual and target expenditures was —$464 PBPM in Year 5 and
increased to —$600 PBPM in Year 6. Larger differences between actual and target expenditures led to more
practices earning incentive payments or larger incentive payments. Also, two of the three largest practices—
those that contributed the most [AH beneficiary-months to the incentive payment calculation—experienced
the largest relative changes between actual and target expenditures from Year 5 to Year 6.

4 Data on actual and target expenditures for each practice for Year 5 and Year 6 are available on CMS’s website.
between actual and target expenditures tended to be smaller for practices with a large number of IAH-applicable
beneficiaries relative to practices with a small number of [AH-applicable beneficiaries.

46 The figure of -$600 PBPM for Year 6 differs from the figure of -$529 PBPM cited earlier in this chapter because -
$600 was the difference for the average practice, whereas -$529 was the difference for the average beneficiary. The fact
that the difference for the average beneficiary was smaller than the difference for the average practice indicates that the

gap.
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The exhibits in this section present results for the analyses we describe in Chapter I1.

Exhibit B.1. Baseline unadjusted means of outcomes among all IAH beneficiaries

Baseline Baseline
unadjusted IAH unadjusted IAH
mean, practices mean, practices

that participated that participated

Outcome name in Year 5 in Year 6
PBPM Medicare expenditures

Total $4,397 $4,186
Inpatient $1,741 $1,627
Skilled nursing facility $605 $621
Home health (Parts A and B) $781 $717
Hospice $153 $162
Outpatient $253 $247
Clinician/supplier $715 $675
Durable medical equipment $150 $136

Service use outcomes

Number of hospital admissions per beneficiary per year? 1.78 1.73
Number of potentially avoidable hospital admissions per beneficiary 0.46 0.44
per year®

Probability (as a percentage) of having a qualifying hospital 16.04 15.91
discharge and unplanned readmission within 30 days of discharge

Number of ED visits per beneficiary per year 2.90 2.86
Number of outpatient ED visits per beneficiary per year® 1.46 1.44
Number of ED visits resulting in hospital admission per beneficiary 1.44 1.42
per year

Number of potentially avoidable outpatient ED visits per beneficiary 0.19 0.18

per yeard
Health outcomes

Probability (as a percentage) of dying in the demonstration year

14.85

14.90

Probability (as a percentage) of entering institutional long-term care
in the demonstration year

7.00

n.a.®

Source: Mathematica’s analysis of data from the IAH implementation contractor and 2009-2019 Medicare claims
and enroliment data from the Chronic Conditions Warehouse for IAH and matched comparison

beneficiaries.

Notes:  We calculated the baseline means of outcomes using the sample of IAH-eligible beneficiaries in the year
before IAH started. We report the baseline means for two samples: the 14 practices that participated in

Year 5 and the 12 practices that participated in Year 6.
@ The number of hospital admissions includes observation stays.

b The number of potentially avoidable hospital admissions includes observation stays. A potentially avoidable hospital
admission is one in which appropriate primary and specialty care may prevent or reduce the need for a hospital

admission.

¢The number of outpatient ED visits measures all those not resulting in a hospital admission, including those resulting

in an observation stay.
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Exhibit B.1.(continued)

4 A potentially avoidable outpatient ED visit is one in which appropriate primary and specialty care may prevent or
reduce the need for such visits. The measure excluded ED visits that led to a hospital admission because there was
no diagnosis from such a visit in a claim record when the ED visit led to an admission.

¢ Data on entry into institutional long-term care were available through Year 5 only, so we do not report baseline data
on this measure for the practices that participated in Year 6.

ED = emergency department; n.a. = not applicable; PBPM = per beneficiary per month.

Exhibit B.2a. Estimated effect of the IAH payment incentive on total Medicare expenditures PBPM
in Years 1 to 6, practices that participated in Year 6

Difference-in-
Difference differences

(IAH - estimated Percentage
IAH Comparison comparison) effect effect?

Year 6 $4,725 $5,137 -$412 -$41 -1.0
($108) ($126)

Year 5 $4,530 $5,014 -$483 -$113 -2.7
($169) ($157)

Year 4 $4,326 $4,715 -$389 -$19 -0.4
($194) ($179)

Year 3 $4,473 $4,791 -$318 $52 1.3
($139) ($117)

Year 2 $4,610 $4,830 -$220 $150 3.6
($119) ($122)

Year 1 $4,587 $4,857 -$270 $101 24
($125) ($92)

One year pre-IAHP $4,626 $4,996 -$371 - -
($122)

Two years pre-IAH $4,811 $5,209 -$398 -$27 -0.6
($121) ($64)

Total unweighted number of observations across all years: 290,514

Source: Mathematica’s analysis of data from the IAH implementation contractor and 2009-2019 Medicare claims
and enroliment data from the Chronic Conditions Warehouse for |AH beneficiaries in all IAH practices that
participated in Year 6 and matched comparison beneficiaries.

Notes:  We give standard errors in parentheses. We computed coefficients and standard errors by using the
weighted sample size, which considers the matching and eligibility weights. The table reports the
regression-adjusted means of the IAH and matched comparison groups in each year. We obtained
regression-adjusted means by applying the estimated regression coefficients to the covariates of IAH
beneficiaries in the latest demonstration year. Because of rounding, a difference-in-differences estimate
displayed as zero may be shown alongside a percentage effect that exceeds zero.

aWe used the unadjusted IAH group mean in the year before the demonstration to calculate the percentage effect for
each demonstration year. Exhibit B.1 reports the baseline unadjusted IAH group mean for all outcomes.

b The difference-in-differences estimate for the period before the demonstration is zero (with no standard error) in all
regressions because we calculated that estimate for each year as the difference in means between IAH and
comparison beneficiaries in that year minus the difference in the year before the demonstration.

*I**I*** The difference is statistically significant at the 0.10/0.05/0.01 level.
PBPM = per beneficiary per month.
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Exhibit B.2b. Estimated effect of the IAH payment incentive on total Medicare expenditures PBPM
in Years 1 to 5, practices that participated in Year 5

Difference-in-
Difference differences

(IAH - estimated Percentage
IAH Comparison comparison) effect effect?

Five-year average annual $4,362 $4,664 -$302 -$200 -4.6

effect? ($139) ($151)

Year 5 $4,526 $4,958 -$432 -$330* -7.5
($158) ($182)

Year 4 $4,301 $4,685 -$384 -$282 -6.4
($177) ($205)

Year 3 $4,481 $4,762 -$280 -$178 -4.1
($129) ($158)

Year 2 $4,639 $4,771 -$133 -$31 -0.7
($124) ($139)

Year 1 $4,658 $4,879 -$221 -$119 -2.7
($146) ($97)

One year pre-lIAH® $4,794 $4,896 -$102 - -
($186)

Two years pre-IAH $4,972 $5,107 -$135 -$33 -0.8
($190) ($57)

Total unweighted number of observations across all years: 295,292

Source: Mathematica’s analysis of data from the IAH implementation contractor and 2009-2017 Medicare claims
and enroliment data from the Chronic Conditions Warehouse for IAH beneficiaries in all IAH practices that
participated in Year 5 and matched comparison beneficiaries.

Notes:  We give standard errors in parentheses. We computed coefficients and standard errors by using the
weighted sample size, which considers the matching and eligibility weights. The table reports the
regression-adjusted means of the IAH and matched comparison groups in each year. We obtained
regression-adjusted means by applying the estimated regression coefficients to the covariates of IAH
beneficiaries in the latest demonstration year. Because of rounding, a difference-in-differences estimate
displayed as zero may be shown alongside a percentage effect that exceeds zero.

aWe used the unadjusted IAH group mean in the year before the demonstration to calculate the percentage effect for
each demonstration year. Exhibit B.1 reports the baseline unadjusted IAH group mean for all outcomes.

bWe estimated a separate model using a single demonstration indicator (instead of separate indicators for each
demonstration year) and used its interaction with IAH status to obtain an average annual estimated effect across five
demonstration years.

¢ The difference-in-differences estimate for the period before the demonstration is zero (with no standard error) in all
regressions because we calculated that estimate for each year as the difference in means between IAH and
comparison beneficiaries in that year minus the difference in the year before the demonstration.

*I**/*** The difference is statistically significant at the 0.10/0.05/0.01 level.
PBPM = per beneficiary per month.
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Exhibit B.3. Estimated effect of the IAH payment incentive on total Medicare expenditures PBPM
under Bayesian model in Years 1 to 6, practices that participated in Year 6

Probability of Probability of

Difference-in- reducing reducing
differences Percentage expenditures 2 expenditures by
estimated effect effect? $100 PBPM® $41 PBPMP

Year 6 -$24 -0.6 28.0% 44.6%
(-$239, $193)

Year 5 -$116 -2.8 54.2% 72.0%
(-$330, $91)

Year 4 -$26 -0.6 28.4% 45.4%
(-$238, $190)

Year 3 $18 0.4 18.4% 32.3%
(-$197, $233)

Year 2 $179 4.3 1.7% 4.8%
(-$39, $393)

Year 1 -$7 -0.2 24.0% 38.8%
(-$224, $208)

One year pre-lAH® - - - -

Two years pre-IAH -$44 -1.0 33.5% 50.7%
(-$262, $177)

Source: Mathematica’s analysis of data from the IAH implementation contractor and 2009—2019 Medicare claims
and enroliment data from the Chronic Conditions Warehouse for IAH beneficiaries in all IAH practices that
participated in Year 6 and matched comparison beneficiaries.

Notes:  We report the 90 percent credible intervals in parentheses. We computed coefficients and standard errors
by using the weighted sample size, which considers the matching and eligibility weights. The table reports
the regression-adjusted means of the IAH and matched comparison groups in each year. We obtained
regression-adjusted means by applying the estimated regression coefficients to the covariates of IAH
beneficiaries in the latest demonstration year. Because of rounding, a difference-in-differences estimate
displayed as zero may be shown alongside a percentage effect that exceeds zero.

aWe used the unadjusted IAH group mean in the year before the demonstration to calculate the percentage effect for
each demonstration year. Exhibit B.1 reports the baseline unadjusted IAH group mean for all outcomes.

b We used $100 PBPM because this amount represents an expenditure decrease of about 2 percent from IAH
beneficiaries’ spending in the year before the demonstration. We used $41 PBPM because that was the estimated
effect of the IAH payment incentive on total expenditures according to the frequentist model.

¢ The difference-in-differences estimate for the period before the demonstration is zero (with no credible interval) in all
regressions because we calculated that estimate for each year as the difference in means between IAH and
comparison beneficiaries in that year minus the difference in the year before the demonstration.

PBPM = per beneficiary per month.
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Exhibit B.4a. Estimated effect of the IAH payment incentive on Medicare expenditures PBPM in
Years 1 to 6, by service category, practices that participated in Year 6

Difference Difference-in-
(IAH - differences estimated Percentage

Service type IAH Comparison comparison) effect effect?
Inpatient
Year 6 $1,876 $2,313 -$436 -$66 ($90) 4.1
Year 5 $1,815 $2,263 -$448 -$77 ($116) -4.8
Year 4 $1,718 $2,067 -$349 $21 ($130) 1.3
Year 3 $1,805 $2,109 -$304 $67 ($88) 4.1
Year 2 $1,854 $2,157 -$303 $67 ($79) 4.1
Year 1 $1,864 $2,135 -$271 $99 ($65) 6.1
One year pre-IAHP $1,839 $2,209 -$370 -
Two years pre-IAH $1,927 $2,303 -$376 -$6 ($54) -0.3

Year 6 $687 $882 -$196 $36 ($35) 5.8
Year 5 $713 $929 -$217 $15 ($52) 2.4
Year 4 $694 $927 -$233 -$1 ($56) -0.2
Year 3 $725 $938 -$213 $19 ($32) 3.1
Year 2 $711 $902 -$191 $40 ($28) 6.5
Year 1 $691 $919 -$228 $4 ($22) 0.6
One year pre-lIAHP $706 $938 -$232 - -

Two years pre-IAH $755 $1,008 -$253 -$21 ($22) -3.4

Home health (Parts A and B)

Year 6 $662 $475 $187 -$9 ($38) -1.2
Year 5 $689 $485 $204 $8 ($35) 1.2
Year 4 $647 $460 $187 -$8 ($36) -1.2
Year 3 $649 $473 $176 -$20 ($34) 2.7
Year 2 $762 $535 $227 $31 ($23) 44
Year 1 $717 $531 $186 -$10 ($18) 1.3
One year pre-IAHP $739 $544 $196 -

Two years pre-IAH $798 $595 $204 $8 ($12) 1.1

Year 6 $224 $130 $94 $30** ($14) 18.2
Year 5 $174 $117 $57 -$8 ($11) 4.7
Year 4 $177 $119 $58 -$6 ($12) 3.8
Year 3 $171 $107 $64 $0 ($14) 0.1
Year 2 $156 $89 $67 $3 ($12) 16
Year 1 $171 $111 $60 -$4 ($9) 2.4
One year pre-IAHP $176 $112 $64 - -

Two years pre-IAH $150 $105 $45 -$19** ($9) -11.7

Year 6 $361 $457 -$96 -$31 ($26) 126
Year 5 $324 $401 $77 -$12 ($15) 5.0
Year 4 $301 $380 -$79 -$15 ($15) 6.0
Year 3 $300 $368 -$68 -$4 ($10) -1.4
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Exhibit B.4a.(continued)

Difference Difference-in-
(IAH - differences estimated Percentage

Service type IAH Comparison comparison) effect effect®
Year 2 $290 $352 -$62 $3 ($9) 1.1
Year 1 $268 $340 $71 -$7 ($8) 27
One year pre-lIAHP $274 $339 -$65 -
Two years pre-IAH $271 $323 -$51 $13 ($8) 5.4
Year 6 $803 $779 $24 $17 ($38) 2.6
Year 5 $727 $729 -$2 -$9 ($21) -1.3
Year 4 $699 $679 $21 $14 ($30) 2.1
Year 3 $722 $699 $23 $16 ($23) 2.4
Year 2 $727 $702 $25 $19 ($21) 2.7
Year 1 $736 $705 $31 $24* ($14) 3.6
One year pre-IAHP $737 $731 $6 -
Two years pre-IAH $745 $739 $6 $0 ($11) 0.0
Year 6 $112 $101 $11 -$19** ($8) -13.6
Year 5 $89 $90 $0 -$30*** ($7) -22.3
Year 4 $89 $83 $6 -$24*** ($8) -17.4
Year 3 $101 $97 $4 -$26*** ($7) -19.2
Year 2 $110 $93 $17 -$13** ($6) -9.5
Year 1 $139 $116 $23 -$7 ($5) 5.1
One year pre-lIAHP $154 $124 $30 - -
Two years pre-IAH $164 $136 $28 -$2 ($6) -1.6

Total unweighted number of observations across all years: 290,514

Source: Mathematica’s analysis of data from the IAH implementation contractor and 2009—2019 Medicare claims
and enroliment data from the Chronic Conditions Warehouse for IAH beneficiaries in all IAH practices that
participated in Year 6 and matched comparison beneficiaries.

Notes:  We give standard errors in parentheses. We computed coefficients and standard errors by using the
weighted sample size, which considers the matching and eligibility weights. The table reports the
regression-adjusted means of the IAH and matched comparison groups in each year. We obtained
regression-adjusted means by applying the estimated regression coefficients to the covariates of IAH
beneficiaries in the latest demonstration year. We calculated percentage effects using the unadjusted I1AH
group mean in the year before the demonstration. Because of rounding, a difference-in-differences estimate
displayed as zero may be shown alongside a percentage effect that exceeds zero.

aWe used the unadjusted IAH group mean in the year before the demonstration to calculate the percentage effect for
each demonstration year. Exhibit B.1 reports the baseline unadjusted IAH group mean for all outcomes.

b The difference-in-differences estimate for the year before the demonstration is zero (with no standard error) in all
regressions because we calculated that estimate for each year as the difference in means between IAH and
comparison beneficiaries in that year minus the difference in the year before the demonstration.

*I**I*** The difference is statistically significant at the 0.10/0.05/0.01 level.
PBPM = per beneficiary per month; SNF = skilled nursing facility.
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Exhibit B.4b. Estimated effect of the IAH payment incentive on Medicare expenditures PBPM in
Years 1 to 5, by service category, practices that participated in Year 5

Difference-in-
Difference differences

(IAH - estimated Percentage

Service type Comparison comparison) effect

Inpatient

Five-year average annual $1,768 $2,076 -$308 -$118 ($95) -6.8
effect?

Year 5 $1,834 $2,245 -$410 -$221* ($120) 12.7
Year 4 $1,720 $2,065 -$346 -$156 ($134) 9.0
Year 3 $1,838 $2,106 -$269 -$79 ($95) -4.5
Year 2 $1,900 $2,130 -$231 -$41 ($77) -2.4
Year 1 $1,923 $2,168 -$245 -$55 ($61) 3.2
One year pre-IAH® $1,943 $2,133 -$190 - -
Two years pre-IAH $2,032 $2,233 -$201 -$12 ($49) -0.7
SNF

Five-year average annual $653 $863 -$210 -$5 ($31) -0.8
effect®

Year 5 $693 $900 -$207 -$2 ($46) 0.3
Year 4 $676 $900 -$224 -$18 ($50) 3.0
Year 3 $705 $911 -$205 $0 ($27) 0.0
Year 2 $678 $871 $192 $13 ($25) 2.2
Year 1 $673 $892 -$219 -$14 ($19) 2.2
One year pre-IAH® $687 $893 -$206 - -
Two years pre-IAH $734 $949 -$215 -$9 ($18) -1.5
Five-year average annual $697 $498 $200 -$5 ($28) -0.7
effect?

Year 5 $703 $494 $208 $4 ($36) 0.5
Year 4 $660 $473 $187 -$17 ($36) 2.2
Year 3 $659 $487 $172 -$33 ($38) 4.2
Year 2 $788 $554 $234 $30 ($24) 3.8
Year 1 $748 $552 $196 -$8 ($17) 1.1
One year pre-IAH® $791 $586 $204 - -
Two years pre-IAH $849 $637 $212 $8 ($10) 1.0
Hospice |
Five-year average annual $160 $102 $58 $2 ($8) 1.3
effect®

Year 5 $167 $112 $55 -$1 ($11) -0.8
Year 4 $169 $113 $55 -$1 ($10) -0.8
Year 3 $162 $101 $61 $5 ($12) 3.0
Year 2 $151 $84 $67 $10 ($11) 6.7
Year 1 $162 $106 $56 $0 ($8) -0.2
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Exhibit B.4b.(continued)

Difference-in-
Difference differences

(IAH - estimated Percentage
Service type Comparison comparison) effect effect®
One year pre-IAH® $164 $108 $56 - -
Two years pre-IAH $144 $100 $44 -$12 ($8) -8.0
Outpatient
Five-year average annual $286 $360 -$73 -$12 ($10) -4.9
effect®
Year 5 $319 $395 -$76 -$15 ($15) 6.1
Year 4 $296 $375 -$79 -$19 ($14) 7.3
Year 3 $294 $365 -$70 -$10 ($11) 3.8
Year 2 $285 $346 -$61 -$1 ($9) 0.3
Year 1 $263 $337 -$74 -$14* ($8) -5.4
One year pre-IAH® $273 $334 -$61 - -
Two years pre-IAH $268 $231 -$53 $8 ($8) 3.1
Five-year average annual $699 $677 $22 -$33 ($32) -4.7
effect®
Year 5 $721 $724 -$2 -$57 ($35) -8.0
Year 4 $693 $675 $17 -$38 ($39) 5.3
Year 3 $723 $695 $28 -$27 ($32) -3.8
Year 2 $727 $692 $35 -$20 ($32) 238
Year 1 $744 $706 $38 -$18 ($24) 25
One year pre-IAH® $772 $717 $55 - -
Two years pre-IAH $775 $732 $42 -$13 ($10) -1.8
Five-year average annual $99 $89 $10 -$28*** ($7) -18.8
effect®
Year 5 $89 $89 $0 -$38*** ($9) -25.2
Year 4 $87 $82 $5 -$33*** ($11) -22.2
Year 3 $100 $96 $4 -$35*** ($9) -23.1
Year 2 $110 $94 $16 -$22*** ($8) -14.9
Year 1 $145 $117 $28 -$10* ($5) 6.7
One year pre-IAH® $163 $125 $38 - -
Two years pre-IAH $170 $135 $35 -$3 ($5) -2.1

Total unweighted number of observations across all years: 295,292

Source: Mathematica’s analysis of data from the IAH implementation contractor and 2009—2017 Medicare claims
and enroliment data from the Chronic Conditions Warehouse for IAH beneficiaries in all IAH practices that
participated in Year 5 and matched comparison beneficiaries.

Notes:  We give standard errors in parentheses. We computed coefficients and standard errors by using the
weighted sample size, which considers the matching and eligibility weights. The table reports the
regression-adjusted means of the IAH and matched comparison groups in each year. We obtained
regression-adjusted means by applying the estimated regression coefficients to the covariates of IAH
beneficiaries in the latest demonstration year. We calculated percentage effects using the unadjusted IAH
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Exhibit B.4b.(continued)
group mean in the year before the demonstration. Because of rounding, a difference-in-differences estimate
displayed as zero may be shown alongside a percentage effect that exceeds zero.

aWe used the unadjusted IAH group mean in the year before the demonstration to calculate the percentage effect for
each demonstration year. Exhibit B.1 reports the baseline unadjusted IAH group mean for all outcomes.

bWe estimated a separate model using a single demonstration indicator (instead of separate indicators for each
demonstration year) and used its interaction with IAH status to obtain an average annual estimated effect across five
demonstration years.

¢ The difference-in-differences estimate for the year before the demonstration is zero (with no standard error) in all
regressions because we calculated that estimate for each year as the difference in means between IAH and
comparison beneficiaries in that year minus the difference in the year before the demonstration.

*I**[*** The difference is statistically significant at the 0.10/0.05/0.01 level.
PBPM = per beneficiary per month; SNF = skilled nursing facility.
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Exhibit B.5a. Estimated effects of the IAH payment incentive on outcomes in Year 6 excluding one site at a time

Number of hospital
Medicare expenditures per Hospice expenditures per admissions per beneficiary Number of ED visits per

beneficiary per month beneficiary per month per year beneficiary per year
Excluding Estimated Percentage Estimated Percentage Estimated Percentage Estimated Percentage
site effect effect® effect effect® effect effect? effect effect?
A -$158 ($148) 3.7 $27 ($13)** 16.9 46 (73) 2.6 -123 (113) 4.3
B -$85 ($147) 2.1 $33 ($16)** 20.5 31 (79) 1.9 -7 (76) 0.3
c -$58 ($128) 1.4 $31 ($14)= 19.7 12 (67) 0.7 -93 (107) 3.2
D -$55 ($127) 1.3 $32 ($14)= 20.1 23 (66) 1.3 72 (107) 25
E -$53 ($130) -1.3 $29 ($15)** 18.1 18 (67) 1.0 -77 (109) 27
F -$45 ($127) -1.1 $30 ($14)* 18.4 21 (66) 1.2 -79 (107) -2.7
G -$42 ($124) -1.0 $26 ($14)* 15.7 21 (67) 1.2 -83 (106) 2.9
H -$40 ($129) 0.9 $31 ($14)= 18.9 23 (67) 14 -83 (108) 2.9
| -$34 ($126) 0.8 $29 ($14)= 17.4 28 (66) 1.7 77 (107) 2.7
J -$31 ($136) 0.7 $26 ($17) 14.7 16 (55) 0.9 64 (113) 22
K -$25 ($130) 0.6 $25 ($15)* 15.8 10 (71) 0.6 77 (112) 2.7
L -$3 ($132) -0.1 $29 ($14)** 17.6 32 (67) 1.8 -60 (109) 2.1
M $6 ($127) 0.2 $38 ($14)** 24.9 17 (72) 1.0 -75 (112) 2.6
N $25 ($111) 0.6 $26 ($16) 16.0 59 (53) 35 -69 (113) 2.4
Full sample | -$41 ($126) 1.0 $30** ($14) 18.2 25 (66) 1.4 -73 (106) 2.6

Source: Mathematica’s analysis of data from the IAH implementation contractor and 2009-2019 Medicare claims and enroliment data from the Chronic
Conditions Warehouse for IAH beneficiaries in all IAH practices that participated in Year 6 and matched comparison beneficiaries.

Notes:  For each outcome in the table, we estimated 14 regressions (treating each of the three organizations in the Richmond-based consortium separately),
with each regression excluding the IAH beneficiaries from one practice and their matched comparisons in all years. We give standard errors in
parentheses. We computed coefficients and standard errors by using the weighted sample size, which considers the matching and eligibility weights.

aWe used the unadjusted IAH group mean in the year before the demonstration excluding the respective site to calculate the percentage effect for each
demonstration year.

*I**I*** The difference is statistically significant at the 0.10/0.05/0.01 level.
ED = emergency department.
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Exhibit B.5b. Estimated effects of the IAH payment incentive on total Medicare expenditures in Year 6 excluding one site at a time

IAH Year 1

IAH Year 2

IAH Year 3

|IAH Year 4

IAH Year 5

IAH Year 6
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Mathematica’s analysis of data from the IAH implementation contractor and 2009-2019 Medicare claims and enrollment data from the Chronic
Conditions Warehouse for IAH beneficiaries in all IAH practices that participated in Year 6 and matched comparison beneficiaries.

The exhibit shows the estimated effect in each demonstration year in the left panel. The right panel shows estimates of the Year 6 effect after excluding

one of the 14 IAH sites (treating each of the three organizations in the Richmond-based consortium separately) at a time. The horizontal lines represent

aWe used the unadjusted IAH group mean in the year before the demonstration excluding the respective site to calculate the percentage effect for each

demonstration year.

*I**I*** The difference is statistically significant at the 0.10/0.05/0.01 level.

ED = emergency department; PBPM = per beneficiary per month.
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Exhibit B.6a. Estimated effect of the IAH payment incentive on total Medicare expenditures PBPM
for IAH beneficiaries at practices that participated in Year 6, using beneficiary and practice
weighting

Beneficiary weighting Practice weighting

Estimated Percentage Estimated Percentage
effect effect? effect effect?

Year 6 -$41 ($126) -1.0 $76 ($166) 1.8
Year 5 -$113 ($157) 27 -$59 ($143) 1.4
Year 4 -$19 ($179) 0.4 -$59 ($136) 1.4
Year 3 $52 ($117) 1.3 $21 ($109) 0.5
Year 2 $150 ($122) 3.6 $176 ($116) 4.1
Year 1 $101 ($92) 2.4 -$15 ($138) -0.4
One year pre-IAHP - - - -

Two years pre-IAH -$27 ($64) -0.6 $22 ($113) 0.5

Total unweighted number of observations across all years: 290,514

Source: Mathematica’s analysis of data from the IAH implementation contractor and 2009-2019 Medicare claims
and enrollment data from the Chronic Conditions Warehouse for |AH beneficiaries in all IAH practices that
participated in Year 6 and matched comparison beneficiaries.

Notes:  We give standard errors in parentheses. We computed coefficients and standard errors by using the
weighted sample size, which considers the matching and eligibility weights. The table reports the
regression-adjusted means of the IAH and matched comparison groups in each year. We obtained
regression-adjusted means by applying the estimated regression coefficients to the covariates of IAH
beneficiaries in the latest demonstration year. Because of rounding, a difference-in-differences estimate
displayed as zero may be shown alongside a percentage effect that exceeds zero. For information about
the difference between beneficiary and practice weighting, see Appendix A, Section VI.

aWe used the unadjusted IAH group mean in the year before the demonstration to calculate the percentage effect for
each demonstration year. Exhibit B.1 reports the baseline unadjusted IAH group mean for all outcomes.

b The difference-in-differences estimate for the period before the demonstration is zero (with no standard error) in all
regressions because we calculated that estimate for each year as the difference in means between IAH and
comparison beneficiaries in that year minus the difference in the year before the demonstration.

*I**I*** The difference is statistically significant at the 0.10/0.05/0.01 level.
PBPM = per beneficiary per month.
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Exhibit B.6b. Estimated effect of the IAH payment incentive on total Medicare expenditures PBPM
for IAH beneficiaries at practices that participated in Year 5, using beneficiary and practice

weighting
Beneficiary weighting Practice weighting
Estimated Percentage Estimated Percentage
effect effect? effect effect?
Five-year average annual effect® -$200 ($151) -4.6 -$86 ($99) -2.0
Year 5 -$330* ($182) -7.5 -$131 ($131) -3.0
Year 4 -$282 ($205) -6.4 -$179 ($130) -4.1
Year 3 -$178 ($158) 4.1 -$69 ($102) -1.6
Year 2 -$31 ($139) 0.7 $98 ($110) 2.2
Year 1 -$119 (397) 27 -$102 ($125) 2.3
One year pre-lAH® - - - -
Two years pre-IAH -$33 ($57) -0.8 -$16 ($109) -0.4

Total unweighted number of observations across all years: 295,292

Source: Mathematica’s analysis of data from the IAH implementation contractor and 2009-2017 Medicare claims
and enroliment data from the Chronic Conditions Warehouse for |AH beneficiaries in all IAH practices that
participated in Year 5 and matched comparison beneficiaries.

Notes:  We give standard errors in parentheses. We computed coefficients and standard errors by using the
weighted sample size, which considers the matching and eligibility weights. The table reports the
regression-adjusted means of the IAH and matched comparison groups in each year. We obtained
regression-adjusted means by applying the estimated regression coefficients to the covariates of IAH
beneficiaries in the latest demonstration year. Because of rounding, a difference-in-differences estimate
displayed as zero may be shown alongside a percentage effect that exceeds zero.

aWe used the unadjusted IAH group mean in the year before the demonstration to calculate the percentage effect for
each demonstration year. Exhibit B.1 reports the baseline unadjusted IAH group mean for all outcomes.

bWe estimated a separate model using a single demonstration indicator (instead of separate indicators for each
demonstration year) and used its interaction with IAH status to obtain an average annual estimated effect across five
demonstration years.

¢ The difference-in-differences estimate for the period before the demonstration is zero (with no standard error) in all
regressions because we calculated that estimate for each year as the difference in means between IAH and
comparison beneficiaries in that year minus the difference in the year before the demonstration.

*I**/*** The difference is statistically significant at the 0.10/0.05/0.01 level.
PBPM = per beneficiary per month.
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Exhibit B.7. Estimated effect of the IAH payment incentive on total Medicare expenditures PBPM in
Year 6, with and without MIPS adjustments, practices that participated in Year 6

Difference-in-
Difference differences

(IAH - estimated Percentage
IAH Comparison comparison) effect effect?
Year 6 (including MIPS $4,725 $5,137 -$412 -$41 -1.0
adjustments)® ($108) ($126)
Year 6 (excluding MIPS $4,721 $5,133 -$412 -$41 -1.0
adjustments) ($108) ($126)

Source: Mathematica’s analysis of data from the IAH implementation contractor and 2009—2019 Medicare claims
and enroliment data from the Chronic Conditions Warehouse for IAH beneficiaries in all IAH practices that
participated in Year 6 and matched comparison beneficiaries.

Note: In 2019, Medicare began using MIPS. Under MIPS, CMS makes payment adjustments to individual
providers nationally on the basis of quality and efficiency metrics.

aWe used the unadjusted IAH group mean in the year before the demonstration to calculate the percentage effect for
each demonstration year. Exhibit B.1 reports the baseline unadjusted IAH group mean for all outcomes.

b This result is the same as we reported in Exhibit B.2a.

CMS = Centers for Medicare & Medicaid Services; MIPS = Merit-based Incentive Payment System; PBPM = per
beneficiary per month.
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Exhibit B.8. Estimated effect of the IAH payment incentive on total Medicare expenditures PBPM in
Year 6, with and without adjusting for ACO participation, practices that participated in Year 6

Difference-in-
Difference differences

(IAH - estimated Percentage
IAH Comparison comparison) effect effect?
Year 6, without controlling for $4,725 $5,137 -$412 -$41 -1.0
ACO participation® ($108) ($126)
Year 6, controlling for ACO $4,725 $5,126 -$401 -$29 -0.7
participation ($109) ($124)

Source: Mathematica’s analysis of data from the IAH implementation contractor and 2009-2019 Medicare claims
and enroliment data from the Chronic Conditions Warehouse for IAH beneficiaries in all IAH practices that
participated in Year 6 and matched comparison beneficiaries.

Note: ACOs are groups of providers that coordinate the care of an assigned Medicare population and are held
financially accountable for the quality, cost, and experience of care they provide. In 2019, there were 487
ACO organizations with 10.4 million assigned Medicare beneficiaries.

aWe used the unadjusted IAH group mean in the year before the demonstration to calculate the percentage effect for
each demonstration year. Exhibit B.1 reports the baseline unadjusted IAH group mean for all outcomes.

b This result is the same as we reported in Exhibit B.2a.
ACO = accountable care organization; PBPM = per beneficiary per month.
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Exhibit B.9a. Estimated effect of the IAH payment incentive on hospital care use in Years 1 to 6,
practices that participated in Year 6

Difference-in-
Difference differences

(IAH - estimated Percentage
Outcome Comparison comparison) effect effect®
Number of hospital admissions per beneficiary per year®
Year 6 1,761 2,076 -315 25 (66) 1.4
Year 5 1,765 2,141 -376 -36 (60) -2.1
Year 4 1,631 1,950 -319 21 (74) 1.2
Year 3 1,738 2,066 -328 12 (66) 0.7
Year 2 1,761 2,064 -303 37 (57) 22
Year 1 1,793 2,085 -292 48 (39) 2.8
One year pre-IAH® 1,850 2,190 -340 - -
Two years pre-IAH 1,945 2,288 -344 -4 (31) -0.2
Year 6 3,176 3,395 -218 -73 (106) -2.6
Year 5 3,134 3,387 -252 -107 (69) -3.7
Year 4 2,945 3,164 -219 -74 (74) -2.6
Year 3 3,129 3,321 -193 -48 (78) -1.7
Year 2 3,041 3,123 -82 63 (65) 2.2
Year 1 2,922 3,090 -168 -23 (78) -0.8
One year pre-IAH® 3,031 3,176 -145 - -
Two years pre-IAH 3,074 3,238 -164 -19 (57) -0.7
Year 6 1,421 1,598 -178 -33 (61) -2.3
Year 5 1,454 1,679 -225 -81 (73) -5.7
Year 4 1,318 1,513 -195 -51 (72) -3.6
Year 3 1,421 1,615 -194 -49 (60) -3.5
Year 2 1,437 1,589 -153 -8 (57) -0.6
Year 1 1,489 1,639 -150 -6 (39) -0.4
One year pre-IAH® 1,567 1,712 -144 - -
Two years pre-IAH 1,668 1,805 -137 8 (29) 0.6
Year 6 1,755 1,797 -42 -25 (102) -1.8
Year 5 1,671 1,717 -46 -29 (100) -2.0
Year 4 1,613 1,642 -30 -13 (78) -0.9
Year 3 1,695 1,698 -3 13 (71) 0.9
Year 2 1,612 1,542 70 86 (56) 6.0
Year 1 1,440 1,459 -19 -2 (57) -0.2
One year pre-IAH® 1,467 1,484 -16 - -
Two years pre-IAH 1,436 1,464 -28 -12 (44) -0.8

Total unweighted number of observations across all years: 290,514
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Exhibit B.9a. (continued)

Source: Mathematica’s analysis of data from the IAH implementation contractor and 2009—2019 Medicare claims
and enroliment data from the Chronic Conditions Warehouse for IAH beneficiaries in all IAH practices that
participated in Year 6 and matched comparison beneficiaries.

Notes:  We give standard errors in parentheses. We computed coefficients and standard errors by using the
weighted sample size, which considers the matching and eligibility weights. The table reports the
regression-adjusted means of the IAH and matched comparison groups in each year. We obtained
regression-adjusted means by applying the estimated regression coefficients to the covariates of IAH
beneficiaries in the latest demonstration year. Because of rounding, a difference-in-differences estimate
displayed as zero may be shown alongside a percentage effect that exceeds zero.

@ We used the unadjusted IAH group mean in the year before the demonstration to calculate the percentage effect for

each demonstration year. Exhibit B.1 reports the baseline unadjusted IAH group mean for all outcomes.

b The number of hospital admissions includes observation stays.

¢ The difference-in-differences estimate for the year before the demonstration is zero (with no standard error) in all
regressions because we calculated that estimate for each year as the difference in means between IAH and
comparison beneficiaries in that year minus the difference in the year before the demonstration.

4 The measure includes outpatient ED visits and ED visits resulting in hospital admission.

¢ The number of outpatient ED visits reflects all those not resulting in a hospital admission, including those resulting in
an observation stay.

*I**[*** The difference is statistically significant at the 0.10/0.05/0.01 level.
ED = emergency department.
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Exhibit B.9b. Estimated effect of the IAH payment incentive on hospital care use in Years 1 to 5,
practices that participated in Year 5

Difference-in-
Difference differences

(IAH - estimated Percentage
Outcome IAH Comparison comparison) effect effect®
Number of hospital admissions per beneficiary per year®
Five-year average annual 1,722 2,003 -281 -81 (50) -4.6
effect®
Year 5 1,785 2,118 -332 -129** (62) -7.2
Year 4 1,630 1,935 -304 -101 (71) -5.7
Year 3 1,761 2,049 -287 -84 (64) -4.7
Year 2 1,786 2,020 -234 -30 (52) -1.7
Year 1 1,828 2,081 -252 -49 (36) -2.8
One year pre-lIAHY 1,898 2,102 -203 - -
Two years pre-IAH 1,979 2,216 -237 -33 (29) -1.9
Five-year average annual 2,982 3,142 -159 -142*** (55) -4.9
effect®
Year 5 3,143 3,361 -218 -201** (79) -6.9
Year 4 2,922 3,143 -221 -205** (80) -71
Year 3 3,122 3,292 -170 -153* (85) -5.3
Year 2 3,059 3,083 -24 -7 (64) -0.3
Year 1 2,956 3,089 -133 -116 (71) -4.0
One year pre-IAH? 3,078 3,095 -16 - -
Two years pre-IAH 3,116 3,159 -43 -26 (49) -0.9
Five-year average annual 1,379 1,525 -145 -111** (45) -7.7
effect®
Year 5 1,452 1,636 -184 -149** (62) -10.4
Year 4 1,298 1,473 -175 -141** (61) -9.8
Year 3 1,410 1,572 -162 -127** (49) -8.8
Year 2 1,427 1,527 -99 -65 (45) -4.5
Year 1 1,499 1,603 -104 -69** (31) -4.8
One year pre-lIAHY 1,573 1,608 -34 - -
Two years pre-IAH 1,661 1,711 -49 -14 (26) -1.0
Five-year average annual 1,599 1,616 -17 -23 (59) -1.6
effect®
Year 5 1,683 1,732 -48 -55 (99) -3.8
Year 4 1,613 1,662 -49 -56 (80) -3.9
Year 3 1,701 1,711 -9 -17 (72) -1.2
Year 2 1,639 1,561 78 70 (54) 4.9
Year 1 1,461 1,488 -27 -34 (53) -2.4
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Exhibit B.9b. (continued)

Difference-in-
Difference differences

(IAH - estimated Percentage
Outcome Comparison comparison) effect effect®
One year pre-lIAHY 1,503 1,496 7 - -
Two years pre-IAH 1,475 1,470 4 -2 (37) -0.2

Total unweighted number of observations across all years: 295,292

Source: Mathematica’s analysis of data from the IAH implementation contractor and 2009-2017 Medicare claims
and enrollment data from the Chronic Conditions Warehouse for |AH beneficiaries in all IAH practices that
participated in Year 5 and matched comparison beneficiaries.

Notes:  We give standard errors in parentheses. We computed coefficients and standard errors by using the
weighted sample size, which considers the matching and eligibility weights. The table reports the
regression-adjusted means of the IAH and matched comparison groups in each year. We obtained
regression-adjusted means by applying the estimated regression coefficients to the covariates of IAH
beneficiaries in the latest demonstration year. Because of rounding, a difference-in-differences estimate
displayed as zero may be shown alongside a percentage effect that exceeds zero.

@ We used the unadjusted IAH group mean in the year before the demonstration to calculate the percentage effect for

each demonstration year. Exhibit B.1 reports the baseline unadjusted IAH group mean for all outcomes.

b The number of hospital admissions includes observation stays.

¢ We estimated a separate model using a single demonstration indicator (instead of separate indicators for each
demonstration year) and used its interaction with IAH status to obtain an average annual estimated effect across five
demonstration years.

4 The difference-in-differences estimate for the year before the demonstration is zero (with no standard error) in all
regressions because we calculated that estimate for each year as the difference in means between IAH and
comparison beneficiaries in that year minus the difference in the year before the demonstration.

¢ The measure includes outpatient ED visits and visits resulting in hospital admission.

fThe number of outpatient ED visits reflects all those not resulting in a hospital admission, including those resulting in
an observation stay.

***I*** The difference is statistically significant at the 0.10/0.05/0.01 level.
ED = emergency department.
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Exhibit B.10a. Estimated effect of the IAH payment incentive on potentially avoidable hospital
admissions and outpatient ED visits, and probability of unplanned readmission in Years 1 to 6,
practices that participated in Year 6

Difference-in-

Difference differences
(IAH - estimated Percentage

Outcome Comparison comparison) effect effect®
Number of potentially avoidable hospital admissions per beneficiary per year®
Year 6 385 454 -69 -8 (27) -1.9
Year 5 454 551 -97 -36 (24) -8.3
Year 4 366 463 -98 -37 (25) -8.4
Year 3 397 488 -92 -31 (21) -7.0
Year 2 430 479 -49 12 (22) 26
Year 1 450 509 -58 3(14) 0.6
One year pre-lIAH® 472 533 -61 - -
Two years pre-IAH 500 580 -80 -19 (15) -4.3
Year 6 254 254 0 17 (17) 9.0
Year 5 244 260 -16 1(12) 0.5
Year 4 215 246 -31 -14 (13) -7.5
Year 3 220 230 -10 6 (17) 3.5
Year 2 211 215 -3 13 (13) 71
Year 1 193 200 -8 9(13) 5.0
One year pre-lIAH® 194 21 -17 - -
Two years pre-IAH 200 202 -2 15 (14) 8.0

Probability (as a percentage) of having a qualifying hospital discharge and unplanned readmission within

30 days of discharge

Year 6 15.91 18.17 -2.26 -0.02 (1.05) -0.1
Year 5 15.94 18.56 -2.62 -0.38 (1.20) -2.4
Year 4 13.71 16.23 -2.52 -0.28 (1.15) -1.8
Year 3 16.06 19.06 -3.00 -0.76 (0.94) -4.9
Year 2 16.67 18.71 -2.04 0.20 (1.09) 1.3
Year 1 17.64 18.74 -1.10 1.13 (0.81) 7.2
One year pre-IAH® 17.47 19.70 -2.24 - -

Two years pre-IAH 20.00 21.90 -1.90 0.34 (0.68) 2.2

Total number of observations across the five years: 290,514

Source: Mathematica’s analysis of data from the IAH implementation contractor and 2009—2019 Medicare claims
and enrollment data from the Chronic Conditions Warehouse for |AH beneficiaries in all IAH practices that
participated in Year 6 and matched comparison beneficiaries.

Notes:  We define a potentially avoidable hospital admission (or outpatient ED visit) as one in which appropriate
primary and specialty care may prevent or reduce the need for a hospital admission (or ED visit). We give
standard errors in parentheses. We computed coefficients and standard errors by using the weighted
sample size, which considers the matching and eligibility weights. The table reports the regression-adjusted
means of the IAH and matched comparison groups in each year. We obtained regression-adjusted means
by applying the estimated regression coefficients to the covariates of IAH beneficiaries in the latest
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Exhibit B.10a (continued)

demonstration year. Because of rounding, a difference-in-differences estimate displayed as zero may be
shown alongside a percentage effect that exceeds zero.

@ We used the unadjusted IAH group mean in the year before the demonstration to calculate the percentage effect for
each demonstration year. Exhibit B.1 reports the baseline unadjusted IAH group mean for all outcomes.

b The number of hospital admissions includes observation stays.

¢ The difference-in-differences estimate for the period before the demonstration is zero (with no standard error) in all
regressions because we calculated that estimate for each year as the difference in means between IAH and
comparison beneficiaries in that year minus the difference in the year before the demonstration.

4 The number of outpatient ED visits reflects those not resulting in hospital admission, including those resulting in an
observation stay. The measure excluded ED visits that led to a hospital admission because there was no diagnosis
from such a visit in a claim record when it led to a hospital admission.

*I**/*** The difference is statistically significant at the 0.10/0.05/0.01 level.
ED = emergency department.
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Exhibit B.10b. Estimated effect of the IAH payment incentive on potentially avoidable hospital
admissions and outpatient ED visits, and probability of unplanned readmission in Years 1 to 5,
practices that participated in Year 5

Difference-in-

Difference differences
(IAH - estimated Percentage

Outcome Comparison comparison) effect effect®
Number of potentially avoidable hospital admissions per beneficiary per year®
Five-year average annual 425 494 -68 -36** (16) -8.1
effect®
Year 5 457 544 -87 -55** (24) -12.1
Year 4 361 452 -90 -58** (23) -12.8
Year 3 412 481 -68 -36* (18) -7.9
Year 2 433 470 -37 -5 (19) -1.1
Year 1 463 508 -45 -13 (12) -2.8
One year pre-IAH? 487 519 -32 - -
Two years pre-IAH 510 569 -58 -26* (14) -5.8
Five-year average annual 220 232 -12 -1(9) -0.7
effect®
Year 5 245 263 -18 -7 (13) -3.6
Year 4 214 243 -29 -18 (13) -9.3
Year 3 223 229 -6 5(14) 2.6
Year 2 223 216 6 18 (11) 9.5
Year 1 198 206 -7 4 (11) 1.9
One year pre-IAH? 202 213 -11 - -
Two years pre-IAH 203 208 -4 6 (13) 3.5

Probability (as a percentage) of having a qualifying hospital discharge and unplanned readmission within

30 days of discharge

Five-year average annual 15.39 17.32 -1.92 -1.13 (0.78) -7.0
effect®

Year 5 15.86 18.14 -2.29 -1.47 (1.05) -9.2
Year 4 13.65 15.97 -2.32 -1.50 (0.98) -9.4
Year 3 16.18 18.70 -2.52 -1.70** (0.77) -10.6
Year 2 16.32 18.14 -1.82 -1.00 (0.98) -6.3
Year 1 17.93 18.63 -0.70 0.12 (0.66) 0.7
One year pre-IAH? 17.78 18.60 -0.82 - -
Two years pre-IAH 19.88 20.89 -1.02 -0.20 (0.66) -1.3

Total number of observations across the five years: 295,292

Source: Mathematica’s analysis of data from the IAH implementation contractor and 2009—2017 Medicare claims
and enroliment data from the Chronic Conditions Warehouse for IAH beneficiaries in all IAH practices that
participated in Year 5 and matched comparison beneficiaries.

Notes:  We define a potentially avoidable hospital admission (or outpatient ED visit) as one in which appropriate
primary and specialty care may prevent or reduce the need for a hospital admission (or ED visit). We give
standard errors in parentheses. We computed coefficients and standard errors by using the weighted
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Exhibit B.10b (continued)

sample size, which considers the matching and eligibility weights. The table reports the regression-adjusted
means of the IAH and matched comparison groups in each year. We obtained regression-adjusted means
by applying the estimated regression coefficients to the covariates of IAH beneficiaries in the latest
demonstration year. Because of rounding, a difference-in-differences estimate displayed as zero may be
shown alongside a percentage effect that exceeds zero.

2 We used the unadjusted IAH group mean in the year before the demonstration to calculate the percentage effect for
each demonstration year. Exhibit B.1 reports the baseline unadjusted IAH group mean for all outcomes.

b The number of hospital admissions includes observation stays.

¢ We estimated a separate model using a single demonstration indicator (instead of separate indicators for each
demonstration year) and used its interaction with IAH status to obtain an average annual estimated effect across five
demonstration years.

4 The difference-in-differences estimate for the period before the demonstration is zero (with no standard error) in all
regressions because we calculated that estimate for each year as the difference in means between IAH and
comparison beneficiaries in that year minus the difference in the year before the demonstration.

¢ The number of outpatient ED visits reflects those not resulting in hospital admission, including those resulting in an
observation stay. The measure excluded ED visits that led to a hospital admission because there was no diagnosis
from such a visit in a claim record when it led to a hospital admission.

*I**/*** The difference is statistically significant at the 0.10/0.05/0.01 level.
ED = emergency department.
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Exhibit B.11a. Estimated effect of the IAH payment incentive on probability (as a percentage) of
dying within the demonstration year in Years 1 to 6, practices that participated in Year 6

Difference-in-

Difference differences
(IAH - estimated Percentage
Comparison comparison) effect effect?

Year 6 15.17 21.11 -5.94 0.56 (0.86) 3.8
Year 5 14.97 21.92 -6.95 -0.45 (0.69) -3.1
Year 4 14.82 21.94 -7.11 -0.61 (0.70) -4.2
Year 3 16.51 21.24 -4.73 1.77**(0.71) 121
Year 2 15.74 21.31 -5.57 0.93 (0.75) 6.4
Year 1 16.23 22.01 -5.78 0.72 (0.62) 4.9
One year pre-IAHP 16.32 22.82 -6.50 - -

Two years pre-IAH 15.61 23.75 -8.14 -1.64** (0.79) -11.2

Total unweighted number of observations across all years: 290,514

Source: Mathematica’s analysis of data from the IAH implementation contractor and 2009-2019 Medicare claims
and enroliment data from the Chronic Conditions Warehouse for IAH beneficiaries in all IAH practices that
participated in Year 6 and matched comparison beneficiaries.

Notes:  We give standard errors in parentheses. We computed coefficients and standard errors by using the
weighted sample size, which considers the matching and eligibility weights. The table reports the
regression-adjusted means of the IAH and matched comparison groups in each year. Regression-adjusted
means are obtained by applying the estimated regression coefficients to the covariates of IAH beneficiaries
in the latest demonstration year. Because of rounding, a difference-in-differences estimate displayed as
zero may be shown alongside a percentage effect that exceeds zero.

@ We used the unadjusted IAH group mean in the year before the demonstration to calculate the percentage effect for
each demonstration year. Exhibit B.1 reports the baseline unadjusted IAH group mean for all outcomes.

b The difference-in-differences estimate for the year before the demonstration is zero (with no standard error) in all
regressions because we calculated that estimate for each year as the difference in means between IAH and
comparison beneficiaries in that year minus the difference in the year before the demonstration.

*I**[*** The difference is statistically significant at the 0.10/0.05/0.01 level.
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Exhibit B.11b. Estimated effect of the IAH payment incentive on probability (as a percentage) of
dying within the demonstration year in Years 1 to 5, practices that participated in Year 5

Comparison

Difference

(IAH -
comparison)

Difference-in-
differences
estimated Percentage
effect effect?

Five-year average annual 13.90 19.53 -5.63 -0.32 (0.55) -2.2
effect?

Year 5 13.90 20.58 -6.68 -1.20* (0.70) -8.1
Year 4 13.74 20.52 -6.77 -1.29** (0.63) -8.7
Year 3 15.43 19.88 -4.44 1.04 (0.68) 7.0
Year 2 14.71 19.86 -5.15 0.33 (0.67) 2.2
Year 1 15.36 20.83 -5.47 0.02 (0.56) 0.1
One year pre-IAH® 15.54 21.03 -5.48 - -
Two years pre-IAH 14.94 22.05 -7.11 -1.62*** (0.64) -10.9

Total unweighted number of observations across all years: 295,292

Source: Mathematica’s analysis of data from the IAH implementation contractor and 2009—2017 Medicare claims
and enroliment data from the Chronic Conditions Warehouse for IAH beneficiaries in all IAH practices that
participated in Year 5 and matched comparison beneficiaries.

Notes:  We give standard errors in parentheses. We computed coefficients and standard errors by using the
weighted sample size, which considers the matching and eligibility weights. The table reports the
regression-adjusted means of the IAH and matched comparison groups in each year. Regression-adjusted
means are obtained by applying the estimated regression coefficients to the covariates of IAH beneficiaries
in the latest demonstration year. Because of rounding, a difference-in-differences estimate displayed as
zero may be shown alongside a percentage effect that exceeds zero.

@ We used the unadjusted IAH group mean in the year before the demonstration to calculate the percentage effect for
each demonstration year. Exhibit B.1 reports the baseline unadjusted IAH group mean for all outcomes.

b We estimated a separate model using a single demonstration indicator (instead of separate indicators for each
demonstration year) and used its interaction with IAH status to obtain an average annual estimated effect across five

demonstration years.

¢ The difference-in-differences estimate for the year before the demonstration is zero (with no standard error) in all
regressions because we calculated that estimate for each year as the difference in means between IAH and
comparison beneficiaries in that year minus the difference in the year before the demonstration.

*I**/*** The difference is statistically significant at the 0.10/0.05/0.01 level.
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Exhibit B.12. Estimated effect of the IAH payment incentive on probability (as a percentage) of
entering institutional long-term care within the demonstration year in Years 1 to 5, practices that
participated in Year 5

Difference-in-

Difference differences
(IAH - estimated Percentage
Comparison comparison) effect effect®

Five-year average annual 6.75 12.78 -6.03 0.49 (0.40) 7.0
effect®

Year 5 6.70 12.89 -6.20 0.87 (0.62) 12.4
Year 4 6.51 12.78 -6.26 0.15 (0.51) 21
Year 3 7.44 13.26 -5.82 0.59 (0.49) 8.4
Year 2 7.10 12.76 -5.66 0.75 (0.47) 10.7
Year 1 7.46 13.49 -6.03 0.38 (0.47) 5.5
One year pre-IAH® 7.88 14.29 -6.41 - -

Two years pre-IAH 8.03 15.14 -7.11 -0.70 (0.49) -10.1

Total unweighted number of observations across all years: 295,292

Source: Mathematica’s analysis of data from the IAH implementation contractor and 2009—-2017 Medicare claims
and enroliment data from the Chronic Conditions Warehouse for IAH beneficiaries in all IAH practices that
participated in Year 5 and matched comparison beneficiaries.

Notes:  Data on entry into institutional long-term care were available through Year 5 only, so we do not report
results for Year 6. We give standard errors in parentheses. We computed coefficients and standard errors
by using the weighted sample size, which considers the matching and eligibility weights. The table reports
the regression-adjusted means of the IAH and matched comparison groups in each year. We obtained
regression-adjusted means by applying the estimated regression coefficients to the covariates of IAH
beneficiaries in the latest demonstration year. Because of rounding, a difference-in-differences estimate
displayed as zero may be shown alongside a percentage effect that exceeds zero.

@ We used the unadjusted IAH group mean in the year before the demonstration to calculate the percentage effect for
each demonstration year. Exhibit B.1 reports the baseline unadjusted IAH group mean for all outcomes.

b We estimated a separate model using a single demonstration indicator (instead of separate indicators for each
demonstration year) and used its interaction with IAH status to obtain an average annual estimated effect across four
demonstration years.

¢ The difference-in-differences estimate for the year before the demonstration is zero (with no standard error) in all
regressions because we calculated that estimate for each year as the difference in means between IAH and
comparison beneficiaries in that year minus the difference in the year before the demonstration.

*I**/*** The difference is statistically significant at the 0.10/0.05/0.01 level.
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l. Overview

This appendix provides details on the data, methods, and results for our analysis of the effect of home-
based primary care among dually eligible beneficiaries. Section II presents our approach to identifying
our sample, Section III describes the data and outcomes, Section IV includes our estimation methods, and
Section V includes supplementary exhibits.

Il. Identifying the sample

A. Medicare sample criteria

For the prior Medicare analysis, we constructed panels of new entrants into home-based primary care,
with each panel corresponding to calendar years 2010 to 2014. For example, Panel 1 included home-
based primary care recipients who met the Independence at Home (IAH) eligibility criteria and entered
home-based primary care in 2010 as well as their matched comparisons. We matched comparison
beneficiaries included in a given panel with one or more home-based primary care recipients based on
their characteristics and health status as of some point during the calendar year. Although the Medicare
panels we constructed cover the years 2010 to 2014, we had to limit our analyses of dually eligible
beneficiaries to the 2010 and 2011 panels because of the availability of Medicaid data (described further
in Section II.B of this appendix). Here, we describe the Medicare panel sample criteria.

1. Comparison beneficiary versions

For beneficiaries new to home-based primary care, the date of their index home-based primary care visit
is an unambiguous anchor date from which to look back to the pre-intervention period and forward to the
post-intervention period. Comparison beneficiaries, because they have no home-based primary care visit,
do not have an analogous anchor date. We had to specify a date to construct matching variables, which
are based on a period of a specific length looking backward, and outcomes variables, which are based on
a period of specific length looking forward. Because the population of interest consists of beneficiaries
who recently suffered a health shock, a given beneficiary’s health status could deteriorate quickly from
one month to the next. Our goal was to match treated beneficiaries with comparison beneficiaries who
were at the same point in their health status trajectory. To do so, we constructed up to 12 versions of each
potential comparison beneficiary using the first day of each month in the calendar year as the anchor date
for the period looking back. We use the term start date to refer to this anchor date (for beneficiaries in the
home-based primary care group, the start date is the date of the first home-based primary care visit). Each
version of a given comparison beneficiary served as a distinct potential match in our matching process,
and we used propensity score matching to determine the final matched comparison group (described in
Section I1.C of this appendix).

2. Sample selection criteria

We applied several Medicare sample criteria to identify the home-based primary care group and potential
comparison group for the Medicare analysis of home-based primary care (Exhibit C.1). We applied these
same Medicare sample criteria for the dually eligible subgroup.

Fee for service (FFS). Beneficiaries had to satisfy the FFS criteria for each of the 24 months before the
start date. Their status in the Medicare Enrollment Database had to indicate that they were alive, were not
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in Medicare Advantage or the Program of All-Inclusive Care for the Elderly, had Part A and Part B
coverage, and had Medicare as their primary payer.

Two or more chronic conditions. We counted the chronic condition flags from the Chronic Conditions
Warehouse to determine whether a beneficiary had two or more chronic conditions. For beneficiaries who
had a start date in the first half of the panel year (for example, 2010), we used the Chronic Conditions
Warehouse end-of-year flag from the year before the panel year (in this case, 2009). For beneficiaries
who had a start date in the second half of the panel year, we used the midyear flag from the panel year.

Inpatient hospital admission or observation stay and use of acute or subacute rehabilitation services
within 12 months of the start date. We used inpatient, outpatient, home health, and skilled nursing
facility (SNF) claims data to identify Medicare FFS beneficiaries who met these eligibility criteria.

Exclude beneficiaries currently in hospice care. We did not include beneficiaries who used hospice
within 30 days before the start date.

Determine whether beneficiaries have two or more activities of daily living (ADLs) for which they
need human assistance. Following the approach developed for the Medicare panel analyses—modified
from the process used in Faurot et al. (2015)—beneficiaries were identified as having two or more ADLs
for which they needed human assistance based on a claims-based model for ADL prediction that relied on
Medicare claims. The evaluation report for [AH demonstration Years 1 to 4 describes further details about
the approach and model performance.?’

Home-based primary care. Home-based primary care was defined as a primary care provider visit in the
home or assisted living facility with a billing code for an evaluation and management visit. A list of codes
and the approach used to identify home-based primary care are available in the evaluation report for IAH
demonstration Years 1 to 4.4 Primary care providers include certain physicians, nurse practitioners, and
physician assistants. Primary care physicians are those from the following specialties: general practice,
family practice, internal medicine, geriatric medicine, and preventive medicine. Beneficiaries in the
home-based primary care and potential comparison groups must not have had any home-based primary
care visits in the two years before the start date.

Additional criteria for beneficiaries in the home-based primary care group. To be retained in the
home-based primary care group, beneficiaries must have had at least two home-based primary care visits
in the six-month period after the first home visit, including the first visit. In addition, most evaluation and
management visits from a primary care provider during that period must have taken place in the home or
assisted living facility. These restrictions ensure that the dominant mode of primary care for beneficiaries
in the home-based primary care group was home based. We identified the subset of beneficiaries in the
home-based primary care group who received the plurality of their care from an IAH practice; these
beneficiaries are considered IAH attributed. The sets of ZIP codes in which IAH-attributed beneficiaries
reside defined the [AH catchment areas. Finally, we retained all beneficiaries in the home-based primary
care group who resided in an IAH catchment area, including those not attributed to an [AH practice.

Additional criteria for potential comparison beneficiaries. To be retained in the potential comparison
group, beneficiaries must not have had any home-based primary care visit in the six-month period after

47 For more information, refer to the evaluation report which covered Years 1 to 4 of the IAH demonstration.
48 For more information, refer to the evaluation report which covered Years 1 to 4 of the IAH demonstration.
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the start date (defined as the first day of each month in the calendar year). In addition, potential
comparison beneficiaries must have resided in an IAH catchment area as of the start date.

Intent to treat. We monitored home-based primary care recipients and comparison beneficiaries for use
in the first six months after the start date, as we described. The intent-to-treat design retained beneficiaries
in the home-based care recipient group even if they eventually stopped using home-based primary care
after the first six months. Similarly, those in the comparison group remained in the comparison group
even if they began to receive primary care in the home after the first six months.

Exhibit C.1. Overview of Medicare sample inclusion criteria

All beneficiaries in the final sample:
e Had continuous Medicare fee-for-service status that began two years before the start date

e Lived in an Independence at Home catchment area as of the beginning of the panel year
e Had two or more chronic conditions as of the start date

e Had two or more activities of daily living requiring human assistance as of the start date

e Had an inpatient hospital admission or observation stay within 12 months of the start date
e Used acute or subacute rehabilitation services within 12 months of the start date

e Were not in hospice within 30 days of the start date

e Had no home-based primary care visits within two years before the start date

Home-based primary care beneficiaries in the final sample:
e Had two or more home-based primary care visits during the six-month period starting with (and
including) the start home visit

e Received most evaluation and management visits in the home or and assisted living facility during
the six-month period starting on the start date (and including the start visit)

Comparison beneficiaries in the final sample
e Had no home visits during the six-month period starting on the start date

B. Medicaid sample criteria

We used Medicaid data to verify sample inclusion for our subgroup analysis of dually eligible
beneficiaries. Because of the availability of Medicaid data during our analysis and our requirement that
states could only be included in the sample if there was a minimum of one extra quarter of data beyond
the end of the calendar year (to capture lags in claim submissions), we were able to examine outcomes
through 2012 for all the sample states. We were, however, only able to examine outcomes through 2013
for eight of the sample states (Massachusetts, Michigan, New York, Ohio, Oregon, Pennsylvania, Texas,
and Virginia). These years covered the two-year post-intervention period for the 2010 and 2011 panels, so
we could include only these two panels in our analysis of dually eligible beneficiaries.

To be included in our analysis of dually eligible beneficiaries, a beneficiary must have met all Medicare
sample criteria and met the dual eligibility criteria based on Medicaid data (listed below). Although we
applied the Medicare criteria for the 24 months before the start date (described in Section II.A of this
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appendix), we applied the Medicaid criteria for just the 12 months before the start date to increase the
sample size. By relaxing the Medicaid criteria from 24 to 12 months before the start date, we increased
sample sizes for this subgroup analysis by 12 to 14 percent. Using this requirement, we had a smaller
baseline period window to identify the matched comparison group using Medicaid data, but we still used
two years of Medicare data to identify the matched comparison group. After applying the Medicare
sample criteria, all beneficiaries in the final sample met the following Medicaid sample criteria:

e They had the same unique Medicaid identifier across all years.*
e They lived in a sample state for all years of the analysis.>
e They had matching state codes in the Medicare and Medicaid data.

e They were eligible for full Medicaid benefits for all 12 months before starting home-based primary
care and during the first month of starting home-based primary care (or the start month).>!

e They resided in the community as of the start date. We dropped from the analysis any beneficiaries
who were in a SNF, a nursing facility, or an inpatient setting on the start date or the day after to focus
on beneficiaries eligible to receive home-based primary care.>? This criterion was important for the
dually eligible sample to ensure the home-based primary care recipients and potential comparison
beneficiaries did not differentially use institutions.

Exhibit C.2 displays the pre-intervention and post-intervention years for each group in relation to the
Medicare and Medicaid sample criteria and identification of home-based primary care.

4 Medicaid identifiers can change over time, so we required the same unique identifier across all years to ensure that
we could follow the same beneficiary over time.

30 The relevant sample states differed for the 2010 and 2011 panels, so we applied this criterion differently for each
panel. This exclusion was critical to apply at a panel level because of the Medicaid data availability limitations
across states. For the 2010 panel, the sample states included all IAH states, but for the 2011 panel, the sample states
included only eight (Massachusetts, Michigan, New York, Ohio, Oregon, Pennsylvania, Texas, and Virginia).

51 For beneficiaries who lost full Medicaid benefits during the post-intervention period, we constructed outcome
measures only through the month in which the beneficiary was eligible for full Medicaid benefits. After
beneficiaries lost full Medicaid benefits, they did not rejoin the sample, even if they regained benefits in a later
month of the analysis period. We annualized all outcomes.

2 To identify community residence, we used the Timeline file. This file combines data from claims (inpatient, SNF,
and home health) and assessment data from the Outcome and Assessment Information Set and the Minimum Data
Set to flag a beneficiary’s residency status for each day of a calendar year. The daily residency flag can contain one
of the following values: I (inpatient), S (SNF), M (Minimum Data Set, which includes nursing home days not paid
by Medicare), C (community, which includes days identified by home health claims or Outcome and Assessment
Information Set assessment data and days with no claims or assessment data), D (dead), or blank (not Medicare
eligible). We considered all days flagged with a C, H, O, or that were blank to be community days.
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Exhibit C.2. Pre- and post-intervention years for home-based primary care recipients and
comparison beneficiaries
Met all sample criteria:

+ Medicare inclusion criteria
for two years prior

+ Medicaid inclusion criteria Used home-based
for one year prior primary care®
> £ A
r N ]
Home-based primary [l | ] |
care recipients [ [ 6 months ’ |
1 year prior 2 1 year post 2 year post
&
Met all sample criteria: %
+ Medicare inclusion criteria ®
for two years prior
+ Medicaid inclusion criteria No home-based
for one year prior primary care visits
L A
r Y ]
Matched comparison [l | : |
group | [ 6 months : |
1 year prior @ 1 year post 2 year post
a
Y
5
Note: Medicare and Medicaid sample criteria are described in Section II.A and 11.B of this appendix.

a During the first six months of the post period, beneficiaries had at least two home-based primary care visits and
most of their evaluation and management visits from a primary care clinician occurred in the home.

Exhibit C.3 shows the number of beneficiaries from the 2010 and 2011 Medicare panels who met all
Medicare criteria described previously and the number of beneficiaries dropped for each additional
Medicaid sample exclusion. Our resulting samples included 708 beneficiaries in the home-based primary
care group and 98,582 potential comparison beneficiaries from the 2010 panel. It also included 619
beneficiaries in the home-based primary care group and 88,806 potential comparison beneficiaries from
the 2011 panel.
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Exhibit C.3. Medicaid sample exclusions for 2010 and 2011 dually eligible beneficiary subgroups
2010 home- 2010 potential 2011 home- 2011 potential

based primary comparison based primary comparison

Exclusions care group group care group group
Number of records from Medicare 6,116 899,400 6,552 919,533
panel file before matching?

Not in Medicaid Person Summary 4,058 520,098 4,467 527,332
(enroliment) file

Not in included state 38 7,072 501 106,762
Multiple Medicaid IDs 52 7,164 36 5,347
Did not have full Medicaid benefits 1,070 170,326 780 118,693
for all 12 months before start date

Medicaid state not the same as 1 631 2 574
Medicare state in enroliment files

Did not reside in community on start 55 95,039 37 71,658
date

Did not have full Medicaid benefits in 11 488 14 361
start month

Had only one home-based primary 123 n.a. 96 n.a.
care visit (home-based primary care

group only)

Final sample before matching 708 98,582 619 88,806

Source: Mathematica’s analysis of Medicare and Medicaid claims, assessment, and enroliment data for 2009 to
2013 obtained from the Chronic Conditions Warehouse for home-based primary care recipients and matched
comparison group beneficiaries.

@ We describe the number of beneficiaries in the home-based primary care group and potential comparison
beneficiary versions who met the Medicare sample inclusion criteria in Section Il.A of this appendix. For the analysis
of dually eligible beneficiaries, we used this set of records to apply Medicaid sample inclusion criteria to define our
samples for matching.

n.a. = not applicable.
C. Propensity score matching

1. Overview

To determine the final sample of dually eligible beneficiaries for our analysis, we used a propensity score
matching approach similar to the one we used for the Medicare panel analysis, with one major exception:
we did not use Medicare or Medicaid baseline outcome measures in our matching. To the extent that
health care use and expenditures before the intervention give us additional information about health status
at time of entry into home-based primary care that we cannot observe otherwise in administrative data,
including these measures would improve balance on observed and possibly unobserved measures of
health status, which would affect selection into both home-based primary care and expenditures during
the post period. Recent literature, however, has suggested that using outcome measures in propensity
score matching can introduce regression to the mean bias in difference-in-differences models, leading to
biased impact estimates (Daw and Hatfield 2018). We examined descriptive output to explore this issue
and concluded that using baseline outcome measures in our matching for this analysis could lead to
regression to the mean bias, so we did not include baseline outcome measures in our propensity score
model.
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Aside from the baseline outcome measures, the variables we used to create the dually eligible matched
comparison group included the same variables we used for the full Medicare panel analysis and additional
variables constructed from Medicaid data. The Medicare and Medicaid variables included those that
determine eligibility for the demonstration and other measures of frailty and demographic characteristics
at the time the beneficiary began home-based primary care; we could observe these variables in claims
and other administrative data. Because of our long list of matching variables, we prioritized covariates
and applied calipers to ensure balance.

As we noted, we constructed up to 12 comparison beneficiary versions for each beneficiary in the
potential comparison pool. We then matched each beneficiary in the home-based primary care group with
five potential beneficiary versions. The traditional optimal matching strategy can match different versions
of the same comparison subject (that is, copies of the same beneficiary that may vary only slightly across
versions) to the same home-based primary care beneficiary, which could place outsized weight on
comparison beneficiaries that are matched more than once. To avoid matching different versions of the
same comparison beneficiary, we employed a matching strategy in R called GroupMatch designed for
matching with rolling enrollment (Pimentel et al. 2019). With this approach, we could match each
beneficiary in the home-based primary care group to exactly five comparison beneficiaries and still ensure
that only one version of any unique comparison beneficiary appeared in the selected comparison group.

2. Variables used for exact matching

We exact matched on several variables. First, we exact matched on each IAH practice’s catchment area
(that is, the collection of ZIP codes for the beneficiaries in the home-based primary care group attributed
to an TAH practice). In this way, the eligible home-based primary care patients seen by providers other
than the IAH providers live in the same area, with access to, and outcomes influenced by, the same health
care market. Second, we exact matched on the number of months since the most recent hospital admission
and according to whether the beneficiary did not have a hospital admission in the 12 months before the
start date but still met eligibility criteria through an observation stay.

3. Variables used for propensity score matching

We constructed two variables from the Medicaid administrative data to use in matching for our dually
eligible subgroup: an indicator for Medicaid managed care status in the 12-month period before the start
date and an indicator for whether the beneficiary was newly dually eligible in the 12-month period before
the start date. The latter indicator was flagged based on whether the beneficiary had any Medicaid
benefits (full or partial) observed in the 24-month period before the start date.*

Other measures we used for matching we constructed from Medicare administrative data. To increase the
probability that the matched comparison subjects will be at a similar level of frailty (in terms of ADLs
needing human assistance) as their corresponding beneficiary in the home-based primary care group, we
used the predicted ADL score as of the start date and as of 12 months before the start date from our ADL
prediction model.

53 Although we required full Medicaid benefits in the 12 months before the start date for a beneficiary to be included
in the dually eligible sample, we used Medicaid data from the 24 months before the start date to look back and
determine whether beneficiaries had any Medicaid benefits before the baseline year or whether they were new
dually eligible beneficiaries in the baseline year. We constructed the indicator to use in matching because new
dually eligible beneficiaries may differ from beneficiaries who have received Medicaid benefits for many years.
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We used individual Hierarchical Condition Categories (HCCs) and the HCC score to reflect health status.
We identified the beneficiary’s individual HCCs by looking back 12 months and running the publicly
available Centers for Medicare & Medicaid Services software of the HCC model. We used Version 21 of
the HCC model, which was developed and calibrated for the Program of All-Inclusive Care for the
Elderly population, because that population resembles the IAH-eligible population in being sicker and
frailer than the average Medicare beneficiary. Because there are many condition categories that are
available from the HCC model output, we selected HCCs to include in the propensity score matching
model based on whether any of the diagnosis codes included in the condition category were among those
identified by Gagne et al. (2011) as predictive of mortality among elderly Medicare beneficiaries with low
income. The number of chronic conditions came from the Chronic Conditions Warehouse.

We included several recency variables, which were measures that helped us match beneficiaries at a
similar level of frailty and disease progression. These included the number of months in the previous 12
months since the first claim on which a specific chronic condition was identified. We included chronic
conditions such as Alzheimer’s disease (which progresses over time) and markers for whether specific
conditions (such as pressure ulcers) were present currently and present up to 12 months before the start
month. We also included the discharge modified—diagnosis related group of the most recent inpatient stay
(before the start month). The most frequent modified diagnosis-related groups include heart failure and
shock, intracranial hemorrhage or cerebral infarction, and hip and femur procedures. In addition, we
included measures of specialist visits, observation stays, and hospice use in the past 12 months and during
the 12-month period two years before the start date. These measures served as proxies for health status
and health care use behavior. Specifically, the number of specialist visits reflected acuity and care-seeking
behavior, observation stays reflected health care use, and hospice use reflected health status and end-of-
life health care behavior.

Before matching, we dropped potential comparison beneficiaries in exact match strata without any home-
based primary care recipients. This resulted in 97,274 potential comparison beneficiaries for the 2010
panel (from an original pool of 98,582 comparisons) and 88,247 potential comparison beneficiaries for
the 2011 panel (from an original pool of 88,806 comparisons).

4. Results

After propensity score matching, we had 3,540 matched comparison beneficiaries for our 2010 panel and
3,095 for our 2011 panel. Overall, our samples were well matched on all characteristics for both panels
(Exhibits C.4 and C.5). Although we did not use baseline outcome measures in our matching, we present
balance for these outcome measures to show how the home-based primary care group compared with the
matched comparison group. For the 2010 panel, there were no characteristics with a standardized
difference greater than 0.10. For the 2011 panel, there were no characteristics with a standardized
difference greater than 0.25, but hospital admissions (0.125) and Medicaid managed care enrollment
status in the year before the start date (at least one month of comprehensive managed care enrollment in
the year before the start date [0.106]) had a standardized difference greater than 0.10. Although small, the
differences for many characteristics suggest that the treatment group was slightly healthier at baseline.
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Exhibit C.4. Balance for 2010 dually eligible panel sample

Potential Matched Home-based
comparison comparison primary care
group mean group mean group mean Standardized

Variable (N = 98,582) (N = 3,540) (N =708) difference

Beneficiaries’ characteristics used for exact matching

Number of months since last hospital admission

1 0.118 0.268 0.268 0.000
20r3 0.220 0.298 0.298 0.000
4 or more 0.662 0.434 0.434 0.000
Observation stay only in baseline year (no 0.038 0.048 0.048 0.000

hospital admission)

IAH catchment area

Boston, Massachusetts 0.044 0.013 0.013 0.000
Wilmington, Delaware 0.004 0.007 0.007 0.000
Cleveland, Ohio 0.042 0.037 0.037 0.000
Durham, North Carolina 0.125 0.083 0.083 0.000
New York (combining the areas for 