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Welcome
Michael Furukawa, Ph.D.

Director, Division of Healthcare Delivery and Systems Research,  
Agency for Healthcare Research and Quality (AHRQ)

Project Officer, Comparative Health System Performance Initiative



Road map

⁄ Welcome
⁄ Overview of the Comparative Health System Performance 

(CHSP) Initiative
⁄ Compendium of U.S. Health Systems
⁄ Leveraging the Compendium to Analyze Health Systems

- Advanced practice clinicians in health systems
- Health system participation in Medicare Alternative Payment Models

⁄ Discussion
⁄ Wrapping up
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CHSP Initiative organization
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The coordinating center
Mathematica

Project director: Eugene C. Rich
Deputy directors: David J. Jones and Genna R. Cohen

⁄ The coordinating center collaborates with AHRQ to:
- Convene stakeholders and technical experts
- Facilitate collaboration between the Centers of Excellence
- Support the synthesis of research findings and analyze data
- Promote dissemination of research on health systems
- Develop a compendium on health systems that includes information on 

system characteristics
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Compendium of U.S. 
Health Systems
David Jones

January 12, 2021



Roadmap

⁄ Overview of the Compendium 
- Compendium list of health systems
- Hospital linkage file
- Group practice linkage file
⁄ Using the Compendium to examine health systems

- Putting it all together
- System characteristics included in the Compendium
- Linking to external data sources
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Motivation
⁄ Consolidation is a fact of life for health care delivery in the 

United States. Health systems now touch all aspects of care for 
many patients.

⁄ Thus, consolidation could have large effects on cost and quality 
of care.

⁄ But there is no agreed-upon definition of a health system or way 
of identifying systems.
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AHRQ’s Compendium of U.S. Health Systems is the first publicly available database of 
health systems and linkages to system hospitals and group practices, opening many 
opportunities to examine how health systems operate to deliver care.



Compendium list of health systems



Identifying health systems

⁄ Convened a workgroup with the Centers of Excellence in 2016 
⁄ Started with a simple and relatively unambiguous (albeit 

narrow) working definition of a health system that can be 
brought into operation with available data

“A health system includes at least one hospital and at least one group of 
physicians that provide comprehensive care (including primary and specialty 
care) and are connected with each other and with the hospital through common 
ownership or joint management.”
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Compendium list of health systems

⁄ Using this definition of a health system, organizations must 
have at least:
- 1 non-federal general acute care hospital
- 50 total physicians
- 10 primary care physicians
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Compendium list of health systems

⁄ Lists of health systems operating in 2016 and 2018 that meet 
the working definition 
⁄ Data sources: IQVIA OneKey and American Hospital 

Association (AHA) data
- In 2016, we used IQVIA HCOS and SK&A data. In 2018, we used the combined 

IQVIA OneKey data.
⁄ 626 systems in 2016; 637 systems in 2018
⁄ https://www.ahrq.gov/chsp/data-resources/compendium.html
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https://www.ahrq.gov/chsp/data-resources/compendium.html


Compendium list of health systems
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https://www.ahrq.gov/chsp/data-resources/compendium-2018.html


Compendium list of health systems

15

https://www.ahrq.gov/chsp/data-resources/compendium-2018.html


Compendium list of health systems
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Hospital linkage file



Hospital linkage file

⁄ Lists hospitals in 2016 and 2018 and links those in systems 
to the Compendium lists of health systems
- Links to the lists of systems using a unique Compendium ID
- Also includes CMS Certification number (CCN) to link to external data sources

⁄ Data sources: IQVIA OneKey and AHA data
⁄ 70% of hospitals were in systems in 2016; 72% in 2018.
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Hospital linkage file
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https://www.ahrq.gov/chsp/data-resources/compendium-2018.html


Hospital linkage file
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Group practice linkage file



Group practice linkage file

⁄ Lists group practices (Tax Identifier Numbers (TINs)) in 2016 
and 2018 and links those in systems to the Compendium lists of 
health systems
- Includes all group practices with more than one physician billing Medicare
- Links to the lists of systems using a unique Compendium ID
- Also includes information to link to external data sources

⁄ Used Medicare Data on Physician Practice and Specialty (MD-
PPAS) to identify sets of group practices and physicians to be 
considered for linkages

⁄ Combined information on possible linkages from a host of data 
sources to identify final linkages
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Group practices and physicians in systems
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. 2016 2018

Total
% in 

systems Total
% in 

systems
Excluding single-physician practices

Group practices 41,153 13.0 39,103 15.7

Physicians 556,858 51.7 585,012 56.3

Including single-physician practices

Group practices 128,836 4.1 117,214 5.3

Physicians 644,541 44.7 663,123 49.6



Group practice linkage file
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https://www.ahrq.gov/chsp/data-resources/compendium-2018.html


Group practice linkage file
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Using the Compendium to examine health systems



Putting it all together
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System characteristics included in the Compendium

⁄ Counts of:
- Physicians
- Primary care physicians
- Medical groups
- Nurse practitioners
- Physician assistants
- Hospitals
- Hospital beds
- Hospital discharges
- Nursing homes

⁄ Geographic scope
⁄ Ownership
⁄ Teaching intensity
⁄ Extent to which hospitals are 

safety net hospitals
⁄ Alternative Payment Model 

(APM) participation
⁄ Offers a health plan

- Indicators for any plan and plan types
- Medicare Advantage plan contracts and 

enrollment
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Linking to external data sources

⁄ Hospital linkages
- CCN (e.g., AHA annual survey, provider of services, and hospital cost reports data)

⁄ Group practice and physician linkages
- TIN name (e.g., IRS 990 and MD-PPAS)
- PAC ID (e.g., PECOS and Physician Compare)
- Unique linkages to MD-PPAS
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Resources

⁄ Technical documentation
- Compendium list of health systems
- Hospital linkage file
- Group practice linkage file

⁄ Analyses conducted using the Compendium
- Consolidation and health systems in 2018 (Health Affairs, 2019)
- Landscape of U.S. health systems (Medical Care Research and Review, 2020)
- Consolidation of providers 2016 to 2018 (Health Affairs, 2020)
- Consolidation of providers by physician specialty (Health Services Research, 2020)
- Vertical integration and performance under Comprehensive Care for Joint Replacement (Health 

Services Research, 2020)
- Characteristics of academic-affiliated health systems (Academic Medicine, 2020)
- Variation in consolidation of providers by market (Health Affairs, 2021)
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https://www.healthaffairs.org/do/10.1377/hblog20191122.345861/full/
https://journals.sagepub.com/doi/10.1177/1077558718823130
https://www.healthaffairs.org/doi/abs/10.1377/hlthaff.2020.00017
https://onlinelibrary.wiley.com/doi/10.1111/1475-6773.13584
https://onlinelibrary.wiley.com/doi/full/10.1111/1475-6773.13313
https://journals.lww.com/academicmedicine/Abstract/2020/04000/Characteristics_of_Academic_Affiliated_Health.29.aspx
https://www.healthaffairs.org/doi/abs/10.1377/hlthaff.2020.00812


Example findings reported in data briefs
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Other examples of findings
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Questions?



Advanced Practice Clinicians 
in Practice Settings Affiliated 
with Health Systems
Rachel Machta
David Jones
Michael Furukawa
Arlene Bierman
Robert McNellis
Chunliu Zhan
Eugene Rich

January 12, 2021



Motivation 
⁄ Two concurrent trends:

- Growing numbers of advanced practice clinicians as key members of health care 
workforce

- Growing consolidation of physician practices and hospitals into vertically 
integrated health systems
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Both trends have important implications for the cost and quality of care, but 
relatively little is known about the intersection of these trends.



Objectives 

⁄ To quantify employment of nurse practitioners and 
physician assistants with health systems 
⁄ To examine variation by practice settings, practice type, 

state, and scope of practice environment
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Data
⁄ The 2018 IQVIA OneKey data

- To identify all nurse practitioners and physician assistants in the United States 
and their affiliations with systems and their practice setting

⁄ The 2018 Compendium of U.S. Health Systems
- To link nurse practitioners and physician assistants with the 637 vertically 

integrated health systems in the United States and define system characteristics 
⁄ The American Association of Nurse Practitioners for NP 

scope of practice (SOP) environment and Valentin et al., 
2020 for physician assistant SOP environment 
- Defined as: full, reduced, and restricted practice
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Results road map
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Percentage of nurse practitioners and physician 
assistants in different practice settings 
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Percentage of nurse practitioners and physician 
assistants employed in health systems, overall and by 
practice setting
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Percentage of nurse practitioners and physician 
assistants in different practice site types 
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Percentage of nurse practitioners and physician 
assistants employed in health systems, by practice 
site type 
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Percentage of nurse practitioners and physician 
assistants employed by single specialty medical 
practices
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Percentage of nurse practitioners and physician 
assistants employed in health systems, by specialty 
setting
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Results road map
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Percentages of nurse practitioners and physician 
assistants employed in health systems, by state 
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Nurse practitioners and physician assistants 
employed in health systems, by state SOP 
environments
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SOP environment
Nurse practitioners Physician assistants

# per capita % in systems # per capita % in systems
Full 9.1 40.9 5.0 49.1

Reduced 9.0 45.1 3.4 39.8

Restricted 7.8 35.5 3.6 45.2



Discussion 

⁄ A substantial share of nurse practitioners and physician 
assistants were employed in practice settings affiliated with 
systems.

⁄ Nurse practitioner and physician assistant employment trends 
by systems generally mirror other trends in consolidation: 
- Nurse practitioners and physician assistants employed in hospitals are much more likely 

to be in systems than those in medical practice sites, long-term care, and other facilities.
- Nurse practitioners and physician assistants employed by cardiology, 

hematology/oncology, and general surgery are the most likely to be affiliated with 
systems, and those employed by psychiatry and dermatology are the least likely.
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Discussion
⁄ The number of nurse practitioners and physician assistants in 

systems vary by system characteristics.
- Systems in multiple states, offering a health plan, and participating in APMs have more 

nurse practitioners and physician assistants on average, controlling for systems size and 
other system characteristics.

⁄ There is not a clear relationship between nurse practitioners 
and physician assistants in systems and state SOP 
environment.

⁄ Future considerations:
- Policies aimed at the delivery of care by advanced practice clinicians should consider 

that a substantial percentage of nurse practitioners and physician assistants are 
operating under systems (particularly in the hospital setting).

- More work is needed to understand potential effects of this consolidation on the cost 
and quality of care to inform these policies.
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Questions?



Health System and Physician 
Participation in Medicare 
Alternative Payment Models
Danielle Whicher
Rachel Machta
David Jones
Eugene Rich
Michael Furukawa

January 12, 2021



Road map

⁄ Background 
- What is an APM? 
- Why is it important to look at who is participating?

⁄ Methods 
⁄ Results 
⁄ Policy implications
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Background



APMs

⁄ Definition: “An Alternative Payment Model (APM) is a payment 
approach that gives added incentive payments to provide high-quality 
and cost-efficient care.”1

⁄ Importance
- Most health care services are reimbursed by health insurers on a fee-for-service basis. 

This incentivizes health care providers to provide more services. 
- Health care spending accounted for 17.7 percent of the U.S. gross domestic product in 

2019 and is higher than other OECD countries. Yet U.S. health outcomes are worse in 
many cases.

- The Affordable Care Act created the Center for Medicare & Medicaid Innovation to 
develop and test alternative payment and delivery models.

1 https://qpp.cms.gov/apms/overview
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https://qpp.cms.gov/apms/overview


APM types

⁄ Accountable care organizations (ACOs): “Groups of doctors, hospitals, 
and other health care providers, who come together voluntarily to give 
coordinated high-quality care to their Medicare patients.”2

⁄ Episode-based payment (EBP) models: Set “a single spending target for 
all applicable health care services provided during a clinical episode of 
care over a specified time period.”3

⁄ Primary care transformation (PCT) models: Incentivize primary care 
practices to use health information technology and data “to transform their 
delivery of care while being accountable for the cost and quality of care 
their patients receive.”4

2 https://www.cms.gov/Medicare/Medicare-Fee-for-Service-Payment/ACO
3 https://www.aha.org/system/files/content/16/issbrief-bundledpmt.pdf
4 https://jamanetwork.com/journals/jama/fullarticle/2513625
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https://www.cms.gov/Medicare/Medicare-Fee-for-Service-Payment/ACO
https://www.aha.org/system/files/content/16/issbrief-bundledpmt.pdf
https://jamanetwork.com/journals/jama/fullarticle/2513625


Research objective 

⁄ To present new data on the percentage of health systems 
and physicians in 2018 that participated in different types 
of Medicare APMs. 

56



Methods
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Data

⁄ CMS’s APM Management System database
- Has data on all providers (National Provider Identifiers) and practices (TINs) 

participating in Medicare APMs and the APMs they are participating in
- Limited the data set to APMs that are national in scope and that influence 

payments to providers

⁄ Linked to the 2018 group practice linkage file to determine 
which systems had affiliated physicians participating in 
Medicare APMs
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Medicare APMs
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Model type Model name
ACO Medicare Shared Saving Program 

Comprehensive End-Stage Renal Disease Care Model

Next Generation Accountable Care Organization Model

EBP Bundled Payments for Care Improvement Initiative

Comprehensive Care for Joint Replacement Model

Oncology Care Model

PCT Comprehensive Primary Care Plus 



Results
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Physician participation in Medicare APMs
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Physician participation in Medicare APMs
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. Physicians

Medicare APM type
Overall

(n = 663,123)
System affiliated

(n = 329,124)
Not system affiliated

(n = 333,999)
ACO 280,345 178,338 102,007

Episode-based payment 19,229 7,254 11,975

Primary care transformation 10,570 6,673 3,897



System-level physician participation in 
Medicare APMs
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System participation in Medicare APMs

⁄ 68% of health systems 
participated in Medicare 
APMs.

⁄ Larger health systems (with 
500+ physicians) and those 
that were church owned 
were more likely to 
participate than systems 
without these features.
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Policy implications
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Policy implications

⁄ The results demonstrate the substantial reach of health care payment 
reform in the Medicare program. To fully transform the U.S. health system, 
many more providers will have to engage in APMs with greater financial risk.

⁄ Physicians’ and health systems’ participation in Medicare APMs is driven 
by participation in ACOs, with relatively few participating in EBP and PCT 
models.
- EBP and PCT models on specific types of care or health conditions, but additional physicians should be 

engaged.
- Future research should examine whether health systems participating in multiple Medicare APM types are 

implementing those APMs in the same markets and how those systems are coordinating their participation.

⁄ Participation will likely increase. CMS is building its portfolio with additional 
EBP and PCT models, including the Radiation Oncology Model and Primary Care 
First.
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Questions?



Contact us

Michael Furukawa
Michael.Furukawa@ahrq.hhs.gov

David Jones
DJones@mathematica-mpr.com

Eugene Rich
ERich@mathematica-mpr.com

Genna Cohen
GCohen@mathematica-mpr.com

Rachel Machta
RMachta@mathematica-mpr.com
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Danielle Whicher
DWhicher@mathematica-mpr.com
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