
 State Health Services Plan Task Force 
 
 

Agenda 
July 12, 2024 at 9:00 a.m. 

Via Webex 
 

1. Call to Order and Welcome – Dr. Thomas Eppes, Jr., Chair 

2. Roll Call  

3. Review of Agenda – Joseph Hilbert, Deputy Commissioner for Governmental & Regulatory Affairs 

4. Review of Meeting Materials – Allyson Flinn, Policy Analyst 

5. Approval of Prior Meeting Minutes 

6. Public Comment Period 

7. Task Force Vote on Psychiatric Recommendations 

a. Review of Policy Options 

b. Discussion 

c. Vote 

Break 

8. Expedited Review Projects & Process Options  

a. Review of remaining projects 

b. Review of potential process options and criteria for consideration 

c. Discussion 

9. Wrap-Up and Next Steps 

a. August Meeting 

10. Meeting Adjournment 
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State Health Services Plan Task Force 
May 30th, 2024 
Time 9:00 a.m. 

Perimeter Center, Board Room 2 
9960 Mayland Drive 
Henrico, VA 23233 

 
Task Force Members in Attendance In-Person – Entire Meeting (alphabetical by last 
name): Jeannie Adams; Dr. Kathy Baker; Dr. Keith E. Berger; Karen Cameron; Carrie 
Davis; Michael Desjadon; Paul Dreyer; Amanda Dulin; Dr. Thomas Eppes, Jr.; Paul 
Hedrick; Shaila Camile Menees. 

Task Force Members in Attendance Virtually – Entire Meeting: Rufus Phillips. 

Staff in Attendance (alphabetical by last name): –Erik O. Bodin, COPN Director, VDH 
OLC; Michael Capps, Senior Policy Analyst, VDH Office of Governmental and Regulatory 
Affairs; Allyson Flinn, Policy Analyst, VDH OLC; Joseph Hilbert, Deputy Commissioner of 
Governmental and Regulatory Affairs, VDH; Val Hornsby, Policy Analyst, VDH OLC; Dr. 
Karen Shelton, State Health Commissioner, VDH. 

Dr. Marilyn West joined the meeting virtually at 9:07 am and left the meeting at 10:47 am. 

1. Call to Order and Welcome 

Dr. Thomas Eppes, Jr. called the meeting to order at 9:04 a.m. Dr. Eppes reminded 
the meeting members that private conversations would be picked up by the 
microphones in the room. 

2. Roll Call 

Allyson Flinn called the roll of the members. Ms. Flinn noted that Rufus Phillips 
had joined the meeting virtually, and that Kyle Elliott and Dr. Marilyn West would 
be joining the meeting virtually.  

3. Review of Mandate 

Ms. Flinn reviewed the statutory mandate within § 32.1-102.2:1 of the Code of 
Virginia and Chapter 423 of the 2024 Acts of Assembly.  

4. Review of Agenda 

Joseph Hilbert reviewed the agenda. 

5. Approval of Meeting Minutes from March 8 Meeting 

The minutes from the March 8, 2024 meeting were reviewed. Michael Desjadon 
made a motion to amend the minutes by changing the adjournment at 12:10 a.m. 
to p.m. 
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Amanda Dulin seconded the amendments and the motion passed unanimously 
by voice vote. The meeting minutes as amended were approved without 
objection. 

6. Adoption of Updated Remote Participation Policy 

Ms. Flinn reviewed the amendments to the remote participation policy. Karen 
Cameron motioned to adopt the updated remote participation policy with Dr. Eppes 
seconding that motion. The policy was adopted unanimously by voice vote. 

7. Presentation from the Department of Behavioral Health and Developmental 
Services 

Nelson Smith, Commissioner for the Department of Behavioral Health and 
Developmental Services presented to the Task Force on the following topics: (i) 
Governor Youngkin’s Right Help, Right Now Plan and its Crisis Pillar, (ii) an update 
on the Right Help, Right Now plan, (iii) Public and Private Psychiatric Bed 
Estimates, (iv) Temporary Detention Orders, (v) Psychiatric Bed Capacity, and (vi) 
a Nationwide COPN Overview. 

There was discussion regarding the licensure of crisis centers, exclusionary 
criteria, private vs public bed capacity, the effectiveness of crisis centers in keeping 
people from requiring inpatient care, school education initiatives, the number of 
crisis stabilization centers and the capacity of those centers, and the 988 number.  

8. Review of Meeting Materials 

Ms. Flinn reviewed the meeting materials with the Task Force, concluding the 
review with a brief overview of VDH’s data observations. There was discussion 
about the most recent COPN denial for a psychiatric project, and the regulation of 
state hospitals in Oregon.  

9. Public Comment Period 

Two members of the public signed up to give public comment, Brent Rawlings from 
the Virginia Hospital and Healthcare Association and Clark Barrineau from the 
Medical Society of Virginia regarding the Task Force’s upcoming votes on 
recommendations. 

10. Psychiatric Beds and Services & Expedited Review  

10.1. Staff Presentation 

Ms. Flinn discussed the break-out session groups with the Task Force and 
requested that Mr. Desjadon move from Group 1 to Group 3 due to absences, to 
which Mr. Desjadon agreed.  

There was discussion regarding the mandate found in Chapter 423 of the 2024 
Acts of Assembly, the future meeting schedule, and the options for consideration 
by the Task Force.   
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10.2. Breakout Sessions 

Dr. Eppes announced that the Task Force members would be breaking into three 
smaller groups for breakout sessions. Ms. Flinn explained that Task Force 
members would go across the hall the hearing rooms according to which group 
they had been randomly assigned.  

Group 1 – Hearing Room 4 

Group 1 consisted of Jeannie Adams, Dr. Kathy Baker, and Paul Hedrick. 

The breakout group discussions consisted of the interest in closing the loop that 
allows a psychiatric beds to be converted to a non-psychiatric bed, the ability for 
members of the public to voice their opinions on expedited projects, the 
acceptance of TDOs by private hospitals and the potential to condition COPNs on 
that, the difference between civil TDOs and forensic TDOs, and general discussion 
regarding the current COPN landscape in Virginia. The group then ended its 
breakout session and returned to Board Room 2. 

Group 2 – Hearing Room 3 

Group 2 consisted of Dr. Keith Berger, Carrie Davis, Shaila Camile Menees, and 
Amanda Dulin 

The breakout group discussions consisted of the concerns with psychiatric staffing, 
the merits of COPN and its ability to regulate the market, COPN deregulation, an 
increase in the number of application batch cycles, the unregulated conversion of 
psychiatric beds to non-psychiatric beds, the interest in ensuring expedited 
projects include a charity care requirement, the complexities of TDOs and the 
acceptance of them by facilities, and general discussion regarding economic 
arguments for COPN regulations. The group then ended its breakout session and 
returned to Board Room 2. 

Group 3 – Hearing Room 2 

Group 3 consisted of Paul Dreyer, Karen Cameron, Dr. Thomas Eppes, Jr., and 
Michael Desjadon 

The breakout group discussions consisted of the current efforts aimed at 
addressing the behavioral health crisis in Virginia, whether COPN plays a role in 
regulating the market, what barrier, if any, COPN introduces for psychiatric care, 
the staffing of psychiatric beds and potential shortages that may exist, the staff 
time and resources it takes to review applications, concerns surrounding the 
current expedited process and its lack of public participation, whether a 
recommendation should include a request for the General Assembly to fund the 
regional health planning agencies that have shut down, the addition of a batch 
cycle for expedited review projects, and the reasons for why a project should be 
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moved from expedited review into full review. The group then ended its breakout 
session and returned to Board Room 2. 

10.3. Group Discussion 

Dr. Eppes called the Task Force back for a group discussion at 11:42 am. Dr. 
Kathy Baker gave the group 1 report. Option 1 & Option 2 opposed, Option 3 
support on caveat of 90-day extension of expedited review, Option 4, 5, and 6 
support, Option 7 oppose, Option 8 highly support, Option 9 oppose at face value, 
but need more information, Option 10 support, but not as a mandate, Option 11 & 
12 support, and Option 13 need more information, but had discussion on 
diagnostic imaging. 

Shaila Menees gave the group 2 report. With option 1 3 group members support 
and 1 would like to repeal COPN, option 2 maybe add another cycle for psychiatric 
services rather than expedited review, option 3  and 4 similar proposition to option 
2, option 5 support, option 6, 7, and 8 3 group members oppose and 1 would like 
to repeal COPN, option 9 support, option 10 need more information regarding 
accepting TDOs, option 11 support, option 12 oppose, option 13 need more 
information and there was further discussion on conversion from psychiatric to 
medical-surgical beds. 

Mr. Desjadon gave the group 3 report with the following options and reasonings – 
Option 1 support, option 2 table for further discussion, option 3 support, option 4 
support with caveat of in the same PD, option 5 support, option 6 support with 
caveat of in the same PD, option 7 no consensus, option 8 support, options 9 & 10 
support, option 11 tabled for further discussion, option 12 support, option 13 tabled, 
option 14 discussion of addition of batch cycle. 

There was discussion regarding the fiscal and staffing impacts the presented 
options would have, the scope of each proposed change, and potential impacts of 
the various proposed options. 

11. Wrap-Up and Next Steps 

Mr. Hilbert requested that the Task Force members fill out the worksheets when 
they are sent to them in order to prepare them for the next meeting. Dr. Keith E. 
Berger handed out two documents to the Task Force members for their review 
(these can be viewed at the end of this document). Dr. Eppes proposed a July 12th 
all-virtual meeting to vote on the options for recommendation.  

12. Meeting Adjournment 

The meeting adjourned at 12:22 p.m. 

 

 



State Health Services Plan 
Task Force
May 30, 2024 Meeting



Task Force Mandate

2

● § 32.1-102.2:1. State Health Services Plan; Task Force
● The Board of Health shall appoint and convene a State Health Services Plan 

Task Force for the purpose of advising the Board on the content of the State 
Health Services Plan (SHSP)

● Provide recommendations related to:
○ Periodic revisions to the SHSP
○ Specific objective standards of review for each type of medical care facility of project type for 

which a certificate of public need is required
○ Project types that are generally noncontested and present limited health planning impacts
○ Whether certain projects should be subject to expedited review rather than full review process
○ Improvements in the certificate of public need process



Task Force Mandate – Cont 

3

● Chapter 423 of the 2024 Acts of Assembly
● Develop recommendations on expedited review of project types subject to certificate of public need (COPN) 

requirements that are generally non contested and present limited health planning impacts. The Task Force shall 
also create recommendations regarding:

○ What facilities and projects listed in § 32.1-102.1:3 of the Code of Virginia should be added to the expedited 
review process;

○ Criteria that should apply to any project types subject to expedited review; and
○ A framework for the application and approval process of such projects.

● Project types for consideration shall include:
○ Increases in inpatient psychiatric beds;
○ Relocation of inpatient psychiatric beds;
○ Introduction of psychiatric services into an existing medical care facility; and
○ Conversion of beds in an existing medical care facility to psychiatric inpatient beds.

● Report findings to the the Secretary of Health and Human Resources, the Chairman of the Senate Committee on 
Education and Health, and the Chairman of the House Committee on Health and Human Services by November 1, 
2024



Review of the Agenda

4



Approval of Prior Meeting 
Minutes

5



Adoption of Updated Remote Participation Policy
● Chapter 56 of the 2024 Acts of Assembly amended § 2.2-3708.3 of the Code 

of Virginia, requiring an update to the Task Force’s Remote Participation and 
All-Virtual Meeting Policy. The updates to conform to the mandate are as 
follows:

○ Inserted a provision on page 1 section 1.0 to require the Task Force to update its Remote 
Participation and All-Virtual Meeting Policy annually. 

○ Inserted a provision on page 3 section 6.0 to make any member absent from any portion of the 
meeting during which visual communication with the member is voluntarily disconnected or 
otherwise fails or during which audio communication involuntarily fails, when audio-visual 
technology is available. 

○ Amended the provision on page 4 section 7.1, changing the all-virtual meeting allowance from 
25 percent to 50 percent of the meetings held per calendar year. 
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Presentation – Nelson Smith, 
Commissioner, Virginia 

Department of Behavioral Health 
& Developmental Services
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Break

8



Review of Meeting Materials

9



Meeting materials
● Tableau Dashboard
● Past Legislative Efforts

○ Spreadsheet & One-pager
● State Comparison Data

○ Spreadsheet
● Process Change Analysis
● Analysis on the Impacts of Medicaid Expansion on Psychiatric Services
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Data Observations
● Virginia has an estimated total of 17,186 staffed hospital beds, with Medical-surgical and Pediatric beds having the 

lowest staffing rates (73% and 65%)*
○ Adult ICU - 1,673
○ Adult psychiatric - 2,795
○ Alcohol/Drug - 66
○ Medical Rehabilitation - 960
○ Medical-Surgical - 9,457
○ Obstetric - 1,172
○ Pediatric - 388
○ Pediatric ICU - 188
○ Pediatric psychiatric - 487

● Virginia private hospitals staff almost all of their licensed beds
○ 83% of all licensed beds in the Commonwealth are staffed
○ 90% of all adult psychiatric beds are staffed

■ 92% of all pediatric psychiatric beds are staffed
○ Southwest Virginia has the lowest percentages of licensed beds staffed

*Bed count includes psychiatric beds found in state hospitals
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Data Observations – Cont.
● TDO admissions for state hospitals have decreased, but admissions at private hospitals have stayed 

relatively consistent
○ Increase in wait time for TDO bed has led to overall decrease in TDOs
○ In FY23, state hospitals admitted 1920 TDOs while private hospitals admitted an estimated 

18,335 TDOs
● COPN projects for psychiatric services are rarely denied in Virginia

○ Since SFY2013, there have been 38 decisions for psychiatric services
■ 35 were approved (673 beds)
■ 3 were denied (147 beds)

● One was ultimately approved when resubmitted (33 beds)

12



Data Observations – Cont.
● COPN expedited review processes vary from state to state

○ Average review time of 47 days nationally
○ 20 states have expedited review, with 6 of those having some form of public participation
○ Most common projects types are non-substantial change, capital expenditures under certain 

amounts, and emergency projects
○ 3 states specifically include psychiatric projects in their expedited review processes

■ Kentucky - Change of location or relocation of beds to a psychiatric treatment facility for 
a proposal that involves an application to establish an inpatient psychiatric unit in an 
existing licensed acute care hospital

■ Michigan - Acquisition of a psychiatric hospital or replacement of a psychiatric hospital in 
new construction or contiguous space not currently licensed as part of the existing health 
facility

■ Oregon - Development of a new Oregon State Hospital facility
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Public Comment Period

14



Break Out Session

15



Break out groups

Group 1
Jeannie Adams
Dr. Kathy Baker
Maribel Ramos
Paul Hedrick

Michael Desjadon
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Group 2
Dr. Keith Berger

Carrie Davis
Shaila Camile Menees

Amanda Dulin

Group 3
Paul Dreyer

Karen Cameron
Dr. Thomas Eppes, Jr.

Dr. Marilyn West
Kyle Elliott



Break

17



Discussion

18



Wrap-Up and Next Steps

19



Meeting Adjournment

20



Nelson Smith, Commissioner
Department of Behavioral Health & 
Developmental Services

May 30, 2024

Governor Youngkin’s Right Help, Right Now and 
status of Virginia Psychiatric Inpatient Beds

State Health Facilities Task Force



Governor Youngkin’s Right Help, Right Now Plan

1. Ensure same-day care for individuals experiencing 
behavioral health crises

2. Relieve law enforcement’s burden and reduce the 
criminalization of mental health

3. Develop more capacity throughout the system, going 
beyond hospitals, especially community-based services

4. Provide targeted support for substance use disorder 
and efforts to prevent overdose

5. Make the behavioral health workforce a priority, 
particularly in underserved communities

6. Identify service innovations and best practices in pre-
crisis prevention services, crisis care, post-crisis 
recovery and support and develop tangible and 
achievable means to close capacity gaps

2



Call Center
• Standardized risk 

assessment Dispatch
• Clinician or 

former 911 
dispatcher

• Reviews call  
Conducts
assessment

Mobile Crisis
• Voluntary service
• Resolves 70% of 

calls

Resolve 
on Phone

911
• Life threatening 

emergencies
• Backup to 

mobile crisis

80% resolved on the 
phone through 988

70% resolved in the field 
through mobile crisis

65% discharged to the community 
from crisis receiving centers

30% of calls

Pillar 1: Crisis

Virginia 988:

3

- Crisis Now



Pillar 1: Crisis

• National and Virginia 
marketing is under-
way to spread the 
word

4

988
New 988va.org website

• 988 is like 911 for mental health 
concerns. 

• Anyone in mental distress can call 
or text 988 and trained crisis call 
center staff will help right away. 

• Virginia averages about 8,000 calls 
per month

• About 80% of calls to 988 can be 
resolved on the phone



Mobile Crisis

• Teams are deployed by 
988 or regions to race 
directly to people in crisis.

• Mobile crisis teams can 
resolve 70% of the cases 
they handle

• Virginia now has 98 
mobile crisis teams.

• The goal is 140 teams 
across Virginia

Pillar 1: Crisis

5

The Behavioral Health Services of Virginia Mobile Crisis Response team 
works 24 hours a day, seven days a week helping people experiencing a 
mental health, substance use, or suicide crisis. – WTVR, July 23, 2023



Crisis Receiving Centers/
Crisis Stabilization Units

• Community stabilization of 
mental health crises for walk-
ins, ambulance, fire and police 
drop-offs

• Stabilize crises and safely 
discharge about 65% of 
individuals without needing 
longer-term inpatient care

• Virginia currently has 236 
active beds and chairs, with 
307 more in development 

• More projects will be 
underway later in 2024

Pillar 1: Crisis
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NorthernWestern EasternSouthwestern Central

Crisis Receiving Centers by Region



• Advances in 
alternative custody 
and alternative 
transportation

• Statewide surveys 
shows positive 
impacts of the 
alternative 
transportation 
program

• Developing 
strategies and 
seeking feedback on 
regulatory process, 
peer-to-peer 
support, evaluative 
and redesign 
conversations 
specific to hospital 
discharges and 
readiness, and 
emphasizing school-
based services

• Increasing 
availability of 
Naloxone

• Assessing the needs 
for community SUD 
services 

• Collecting baseline 
data

• Developing 
strategies, 
particularly in 
underserved areas

• Implementing 
legislation to 
mandate 
commercial 
insurance for 
mobile crisis and 
residential crisis

• Reprocuring of the 
Medicaid MCOs

RHRN Update

WS 2: Alleviating Law 
Enforcement Burden WS 3: Building Capacity WS 4: Substance 

Use Disorders
WS 5: Workforce WS 6: Innovation

For more details about Right Help, Right Now: www.hhr.virginia.gov 
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http://www.hhr.virginia.gov/


Public and Private Psychiatric Bed ESTIMATES

Western Region 1
Private: 290 beds
State: 277 beds

Northern Region 2
Private: 243 beds
State: 139 beds

Central Region 4
Private: 553 beds
State: 366 beds

SW Region 3
Private: 623
State: 290 beds

Eastern Region 5
Private: 366 beds
State: 307 beds

Statewide Totals
Private 2,075
State 1,379

Notes: Private psych beds licensed by DBHDS as of April 2022; not all private beds may be open. 25 children’s state beds divided 
equally among regions. Excludes max security; totals artificially high as forensic patients are included in the bed count

63.6% of state beds are held 
by forensic patients
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State Hospital Census (May 2024)

Total 
Capacity

Current 
Census

% Current 
Utilization

% Current 
Forensic Beds

Catawba (adult and geriatric) 110 103 94% 26%
Central State (excluding VA’s only max security unit) 166 165 99% 84%
Eastern State (adult and geriatric)* 302 270 96% 89%
Northern VA Mental Health Institute 134 135 101% 50%
Piedmont (all geriatric) 123 112 91% 17%
Southern VA Mental Health Institute 72 62 86% 77%
SW VA Mental Health Institute (adult and geriatric) 175 164 94% 27%
Western State 272 265 97% 72%
Commonwealth Center for Children & Adolescents 25 25 100% --
* Eastern State has 22 of its 302 beds offline for a renovation project

9
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Temporary Detention Orders (TDOs)

• TDO numbers skyrocketed in 
2014 with new Bed of Last 
Resort laws, but % of private 
TDO admissions dropped.

• Staffing crisis in the pandemic 
caused many state hospital 
beds to close. 

• Since wait times for TDO beds 
began increasing, total 
numbers of TDOs has declined.

• Private hospitals average 
18,265 TDO admissions over 
the last 5 years.

• Reduction of state hospital 
civil TDO admissions, but 
forensic admissions increased 
93% from FY14 – FY23.



Source: JLARC analysis of DBHDS and Virginia Health Information data for 2022

All state hospitals have been regularly operating OVER 
the industry standard for safe operating levels of 85%

About 2/3 of private psych hospitals 
operated BELOW 85% of staffed capacity

Psychiatric Bed Capacity
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DBHDS Contract Language

• Prohibit discrimination in 
admission based on the 
acuteness of behavioral health 
conditions.

• Contractual agreements may 
require acceptance of ECO/TDO 
patients (no exclusionary criteria) 
and participation in the Virginia 
Crisis Connect bed registry. 

• Include reporting requirements 
to monitor and address cases 
where admission to behavioral 
health services is denied. 

• Private hospitals shall regularly 
report any denial of admission of 
TDO patients/very acute 
behavioral health patients to 
DBHDS.

12

Oversight and ReportingNo Exclusionary Criteria



Nationwide COPN Overview

• 12 states have repealed COPN or 
allowed programs to expire

• 11 states specifically add 
psychiatric facilities as regulated 
under COPN

• 5 states regulate ICFs under COPN 
but do not specify mental illness 
or developmental disability (Iowa 
includes MI and DD)

• 4 states recently exempted 
mental health facilities from 
COPN review in varying extents

ncsl.org/health/certificate-of-need-state-laws 13



 
 
SUBMITTED ONLINE AT regulatory.comment@vdh.virginia.gov  
 
 
May 23, 2024 
 
Karen Shelton, MD 
State Health Commissioner 
Virginia Department of Health 
P.O. Box 2448 
Richmond, Virginia 23218-2448 
 

Re: Public Comment to State Health Services Plan Task Force, May 30, 2024, Meeting 
 

Dear Commissioner Shelton, 
 
Thank you for the opportunity to submit this public comment to the State Health Services Plan 
(SHSP) Task Force in advance of its May 30, 2024, meeting. Members of the Task Force were 
notified that the Virginia Department of Health has established a mechanism for the members of 
the Task Force, their organizations, and the public, to submit comment for consideration by the 
Task Force to regulatory.comment@vdh.virginia.gov at least 5 days before the start of each 
meeting of the Task Force, and this public comment is submitted accordingly.  
 

General Comment on Needed Updates to the SHSP 
 
As an initial matter, we are grateful that the work of the Task Force is underway. The Task Force 
plays an important role in the COPN Program, including completing a number activities required 
by statute.  Most notable of these required activities is the development of a comprehensive 
SHSP (formerly the “State Medical Facilities Plan” or “SMFP”) for adoption by the Board of 
Health. The COPN law at Va. Code § 32.1-102.2:1 required the Task Force to develop 
recommendations for a comprehensive SHSP for adoption by the Board of Health by November 
1, 2022. That work has not yet commenced, which is particularly troubling considering the 
SHSP/SMFP - a critical health planning document - has not been updated since 2009.  
 
We understand that the Task Force is currently focused on recommendations for expedited 
review pursuant to Chapter 423 of the 2024 Acts of Assembly, but we urge you and the Task 
Force to not delay work on its recommendations for a comprehensive SHSP for adoption by the 
Board as required by law and we submit it should be a priority that can be undertaken in parallel 
with any work on expedited review. 
 
 
 
 

mailto:regulatory.comment@vdh.virginia.gov


VHHA Public Comment to SHSP Task Force, May 30, 2024, Meeting 
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VHHA Perspective on COPN and Behavioral Health Services 
 
With respect to the Task Force’s current work on expedited review, the Task Force has 
understandably focused on the challenges faced by the state hospitals and private hospitals and 
has heard from industry experts that the capacity and capabilities of psychiatric beds in the state, 
and access to them, is a multifaceted concern impacted in large part by a behavioral health care 
workforce shortage and increasingly complex patient care needs.   
 
Unlike state hospitals, psychiatric services provided by private hospitals are regulated under 
COPN. These private hospitals accommodate the substantial majority of behavioral health 
inpatient admissions in the state.  In FY22, private hospitals admitted 92% of all behavioral 
health patients, including 100% of all voluntary admissions and 87% of involuntary TDOs. In 
addition, in 2022, private hospitals saw 393,294 behavioral health emergency department visits 
equating to 13% of all visits in that year.  
 
VHHA has historically supported the use of expedited review for certain projects that are 
typically non-contested and/or raise comparatively few health planning concerns. As it pertains 
to psychiatric projects, VHHA maintains that the existing process for COPN review does not 
appear to be creating a barrier to expanding available bed capacity: 

• The high rate of approvals demonstrates that COPN review is not creating a barrier. 
• The workforce shortage is the greatest barrier to expanding available bed capacity.  

 
In many ways, COPN applications for psychiatric projects are a great example of how COPN 
works well: 

• Hundreds of psychiatric beds have been added under COPN in the last ten years and no 
COPN application has been denied in that period. 

• The last denial was in 2015, for a 40-bed psychiatric hospital on the grounds that it would 
have had a significant adverse impact on existing providers. 

• The private hospitals for which these COPNs have been approved are treating the 
substantial majority of voluntary and involuntary patients in the Commonwealth. 

 
Insufficient Time Has Been Allowed for Public Input on Proposed Options 

 
The meeting materials for the May 30, 2024, meeting of the Task Force include a document 
titled “VDH Analysis on Potential Expedited and Psychiatric Process Changes,” which sets forth 
a series of options for moving various psychiatric projects from standard review to expedited 
review. The analysis should be helpful for the Task Force to consider possible recommendations 
around which there may be consensus, but insufficient time has been allowed for thorough 
consideration of these options.   
 
The materials were distributed on May 20, 2024, only seven business days prior to the meeting 
date and only two business days before public comments are due to the Task Force. The 
materials were not posted on Regulatory Town Hall and available to the public to prepare public 
comment until May 22, 2024, only one business day before public comments are due to the Task 
Force.  Due to the lack of appropriate notice, it would be premature for the Task Force to take 
any formal action to adopt any recommendations on these options at the May 30, 2024, meeting. 
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Likewise, due to the lack of appropriate notice, VHHA is unable to provide specific responses to 
each of the various options presented.  Doing so will require additional time to process this 
information with our members in an effort to determine whether there is consensus to 
definitively support any one of them. 
 
If the Task Force is considering moving any psychiatric projects to expedited review, then there 
are, however, some bright lines we can draw in response to the options presented based upon 
VHHA’s policy position on COPN: 
 

• VHHA would not support moving the establishment of psychiatric facilities or 
psychiatric services from standard review to expedited review and would be opposed to 
any such recommendation by the Task Force. Such projects are not non-contested and 
can raise health planning concerns. 

• Any project that is contested by a member of the public, to include a competing 
applicant, should not be eligible for expedited review and should be moved into standard 
review. 

• All other provisions of COPN law and regulations applicable to COPN applications, 
approvals, and enforcement under standard review must likewise apply to expedited 
review (e.g., calculation and application of fee amounts, determination that the proposed 
project is consistent with the provisions of the State Health Services Plan, capital 
expenditure requirements, conditions on certificates, etc.). 

 
VHHA support for expedited review is limited to certain projects that are non-contested and/or 
raise comparatively few health planning concerns. Accordingly, expedited review should not be 
considered for competitive projects such as establishing outpatient surgical hospitals, expanding 
operating room capacity, or establishing or expanding CT/MRI/PET imaging. Further, as 
reflected in legislative mandates, the Task Force is to develop recommendations on expedited 
review of project types “that are generally non contested and present limited health planning 
impacts” and it is submitted that such competitive projects would go well beyond the scope of 
the Task Force.  
 
We look forward to the Task Force’s May 30, 2024, meeting and continued deliberation 
regarding options for expedited review. We anticipate that, depending upon the outcome of these 
discussions, VHHA will submit further public comment in response to the options that VDH has 
presented. Within these options we are hopeful that the Task Force will find a reasonable path 
forward that includes appropriate safeguards to prevent a negative impact on the ability of 
existing acute psychiatric providers to continue to provide historic levels of services to patients 
in the community, including Medicaid or other indigent patients. 
 
Again, we are grateful for the work that you and the Task Force are undertaking to improve 
Virginia’s COPN Program. The COPN Program is a critical policy function of the 
Commonwealth and reforms to modernize this program present a great opportunity to produce 
greater efficiencies and generate even better outcomes.   
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Thank you for your consideration of this public comment. 
 

Sincerely, 
 

 
R. Brent Rawlings 
Senior Vice President & General Counsel 
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Analysis on Potential Expedited and Psychiatric Process Changes 

 
Legislative Mandate: Chapter 423 of the 2024 Acts of Assembly mandates the State Health Services Plan Task Force to 
develop recommendations on expedited review of project types subject to certificate of public need (COPN) requirements that 
are generally non contested and present limited health planning impacts. The Task Force shall also create recommendations 
regarding: 

1. What facilities and projects listed in § 32.1-102.1:3 of the Code of Virginia should be added to the expedited review 
process; 

2. Criteria that should apply to any project types subject to expedited review; and 
3. A framework for the application and approval process of such projects.  

 
Project types for consideration shall include: 

1. Increases in inpatient psychiatric beds; 
2. Relocation of inpatient psychiatric beds; 
3. Introduction of psychiatric services into an existing medical care facility; and 
4. Conversion of beds in an existing medical care facility to psychiatric inpatient beds.  

 
Potential Expedited and Psychiatric Process Changes: 
 

Option How it works now How it would change Alternative? Vote 
Support, Oppose, No 
Position, or Undecided 

1. Move psychiatric 
beds from full COPN 
review to expedited 
review* 

Psychiatric beds are 
required to be 
requested using the full 
190-day COPN process 
during the C 
application cycle.  

Psychiatric beds could 
be requested at any 
time and would be 
reviewed during a 45-
day review period.  

  

2. Move the 
establishment of a 

In order to establish a 
psychiatric facility, a 

A person could apply 
for a COPN for a 
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psychiatric facility 
from full COPN 
review to expedited 
review* 

person is required to 
apply during the C 
application cycle for 
the full 190-day review 
process.  

psychiatric facility at 
any time and would be 
reviewed during the 45-
day review period.  

3. Allow facilities that 
already provide 
psychiatric services to 
add beds using the 
expedited review 
process* 

All facilities, whether 
they already have 
psychiatric beds or not, 
are required to submit 
an application using 
the full 190-day COPN 
process during the C 
application cycle.  

Facilities with 
psychiatric beds would 
be able to request beds 
through the 45-day 
expedited process.  

  

4. Allow facilities to 
relocate psychiatric 
beds through the 
expedited process* 

All facilities are 
required to obtain a 
COPN through the full 
190-day review cycle 
to relocate beds. If the 
bed relocation is 10 
beds or 10%, 
whichever is less, and 
when the cost of 
relocation is less than 
$5 million, facilities 
may apply for a COPN 
through the 45-day 
expedited review 
process.  

Facilities could obtain a 
COPN through the 45-
day expedited review 
process to relocate any 
number of beds. 

  

5. Require facilities to 
request a COPN in 

Facilities are able to 
convert psychiatric 

Facilities would be 
required to request a 
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order to convert beds 
from psychiatric beds 
to non-psychiatric 
beds* 

beds to non-psychiatric 
beds freely (this does 
not apply to beds added 
through the RFA 
process). 

COPN in order to 
convert beds from 
psychiatric beds to non-
psychiatric beds. 

6. Allow facilities that 
already provide 
psychiatric services to 
establish a new 
psychiatric facility 
through the expedited 
review process* 

All projects involving a 
new psychiatric facility 
are required to obtain a 
COPN. 

Facilities that already 
provide psychiatric 
services would be able 
to utilize the expedited 
process in order to 
establish a new 
psychiatric facility 
under its current 
hospital license.  

  

7. Move the addition 
of psychiatric services 
from full COPN 
review to expedited 
review* 

A facility is required to 
obtain a COPN in order 
to add new psychiatric 
services that have not 
been provided in the 
previous 12 months.  

To add new psychiatric 
services, a facility 
would be able to apply 
at any time and the 
application would be 
reviewed during the 45-
day review cycle. 

  

8. Extend expedited 
review from 45 days 
to 90 days 

Expedited review 
projects adhere to a 45-
day review cycle that 
begins when an 
application is 
submitted and ends 
with a decision from 
the Commissioner by 
the 45th day.  

Expedited review 
projects would adhere 
to a 90-day review 
cycle that begins when 
an application is 
submitted and ends 
with a decision from 
the Commissioner by 
the 90th day.  
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9. Require the 
Commissioner to 
condition expedited 
review applications on 
providing a specified 
level of charity care* 

The Commissioner 
does not have the 
authority to condition 
expedited review 
projects.  

The Commissioner 
would be required to 
condition all approved 
expedited project 
COPNs on providing a 
specified level of 
charity care. 

  

10. Require the 
Commissioner to 
condition psychiatric 
projects on the 
acceptance of 
Temporary Detention 
Orders (TDOs)* 

The Commissioner 
does not have the 
authority to condition 
COPNs on the 
acceptance of TDOs.  

The Commissioner 
would be required to 
condition all approved 
psychiatric project 
COPNs on the 
acceptance of TDOs.  

  

11. Require any 
project that is 
contested to be pulled 
from expedited review 
and placed into full 
review 

There is no 
requirement regarding 
contested projects in 
the regulation. 

Any project that is 
contested by a member 
of the public would be 
pulled out of expedited 
review and placed into 
full review.  

  

12. Allow for 
members of the public 
to request a hearing 
for an expedited 
project 

There is no public 
participation 
requirement in the 
regulation.  

Members of the public 
would be able to 
request a public hearing 
for an expedited project 
to be held during the 
45-day review cycle.  

  

13. Add the following 
COPN projects to the 
expedited review 

Any facility interested 
in adding any items 
from the list are 
required to obtain a 

Facilities that already 
provide the applicable 
services for the 
corresponding listed 
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process for existing 
medical care facilities 
that already provide 
the applicable existing 
service:* 

• Medical-
surgical beds 

• Hospice beds 
• Psychiatric 

beds 
• Rehabilitation 

beds 
• Cardiac 

catheterization 
laboratories 

• Operating 
rooms 

• CT machines 
• MRI machines 
• PET machines 
• Linear 

accelerators  

COPN through the 
190-day process.  

items may request a 
COPN through the 
expedited review 
process to add any of 
the projects listed.  

14.  
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15. 
 
 
 
 
 
 
 
 
 
 

    

16. 
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17. 
 
 
 
 
 
 
 
 
 
 
 

    

 
*Requires a legislative change 
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Potential Policy Options – Psychiatric and Expedited Review 
 
Legislative Mandate: Chapter 423 of the 2024 Acts of Assembly mandates the State Health 
Services Plan Task Force to develop recommendations on expedited review of project types 
subject to certificate of public need (COPN) requirements that are generally non contested and 
present limited health planning impacts. The Task Force shall also create recommendations 
regarding: 

1. What facilities and projects listed in § 32.1-102.1:3 of the Code of Virginia should be added 
to the expedited review process; 

2. Criteria that should apply to any project types subject to expedited review; and 
3. A framework for the application and approval process of such projects.  

 
Project types for consideration shall include: 

1. Increases in inpatient psychiatric beds; 
2. Relocation of inpatient psychiatric beds; 
3. Introduction of psychiatric services into an existing medical care facility; and 
4. Conversion of beds in an existing medical care facility to psychiatric inpatient beds.  

 
Group options from the May 30, 2024 State Health Services Plan Task Force Meeting 

 
Option Group 1 Group 2 Group 3 

1. Move psychiatric 
beds from full COPN 
review to expedited 
review* 

Oppose Oppose Support 

2. Move the 
establishment of a 
psychiatric facility 
from full COPN 
review to expedited 
review* 

Oppose Oppose Table for further 
discussion 

3. Allow facilities 
that already provide 
psychiatric services to 
add beds using the 
expedited review 
process* 

Support with the 
caveat that expedited 
review in extended to 
90-days 

Oppose Support 

4. Allow facilities to 
relocate psychiatric 
beds through the 
expedited process* 

Support Oppose Support with the 
caveat that the 
relocation occurs 
within the same PD 

5. Require facilities to 
request a COPN in 
order to convert beds 

Support Support Support 
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from psychiatric beds 
to non-psychiatric 
beds* 
6. Allow facilities 
that already provide 
psychiatric services to 
establish a new 
psychiatric facility 
through the expedited 
review process* 

Support Oppose Support with the 
caveat that the 
establishment occurs 
within the same PD 

7. Move the addition 
of psychiatric 
services from full 
COPN review to 
expedited review* 

Oppose Oppose No consensus 

8. Extend expedited 
review from 45 days 
to 90 days 

Highly Support Oppose Support 

9. Require the 
Commissioner to 
condition expedited 
review applications 
on providing a 
specified level of 
charity care* 

Oppose at face value 
– would like more 
information 

Support Support 

10. Require the 
Commissioner to 
condition psychiatric 
projects on the 
acceptance of 
Temporary Detention 
Orders (TDOs)* 

Support, but not as a 
mandate 

Need more 
information, oppose 
as-is 

Support 

11. Require any 
project that is 
contested to be pulled 
from expedited 
review and placed 
into full review 

Support Support Tabled for further 
discussion 

12. Allow for 
members of the 
public to request a 
hearing for an 
expedited project 

Oppose Oppose Support 

13. Add the following 
COPN projects to the 

Need more 
information 

Need more 
information 

Tabled for further 
discussion 
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expedited review 
process for existing 
medical care facilities 
that already provide 
the applicable 
existing service:* 

• Medical-
surgical beds

• Hospice beds
• Psychiatric

beds
• Rehabilitation

beds
• Cardiac

catheterization
laboratories

• Operating
rooms

• CT machines
• MRI

machines
• PET machines

Linear accelerators 

Individual member opinions 

While groups reported on their respective group votes, individual members of the Task Force 
also submitted their own opinions and alternatives (see Appendix 1). 10 of the 16 Task Force 
Members submitted their individual opinions on the options presented. 

Option Positions Recommended Qualifiers 

1. Move psychiatric
beds from full COPN
review to expedited
review*

Support: 4 
Oppose: 5 
Oppose with 
Qualifier: 1 

A. Oppose unless the applicant is an existing
provider of inpatient psychiatric services

2. Move the
establishment of a
psychiatric facility
from full COPN

Support: 5 
Oppose: 5 
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review to expedited 
review* 
3. Allow facilities 
that already provide 
psychiatric services to 
add beds using the 
expedited review 
process* 

Support: 6 
Support with 
Qualifier: 4 
 

A. Support with caveat that psychiatric beds 
cannot be converted to non-psychiatric beds 
without review 
B. Support with the caveat that if opposition is 
filed with DCOPN, the project will be 
removed from expedited review to full review, 
and that expedited review is extended from 45 
days to 90 days 
C. Support assuming review is limited to 10 or 
10% of beds, whichever is less 
D. Qualified support with the conditions that 
they meet criteria below, and the loophole is 
closed 

4. Allow facilities to 
relocate psychiatric 
beds through the 
expedited process* 

Support: 5 
Oppose: 1 
Support with 
Qualifier: 4 
 

A. Support only if the facility already has a 
COPN for psychiatric services and there is a 
limit for the number of beds 
B. Support with the caveat that if opposition is 
filed with DCOPN, the project will be 
removed from expedited review to full review, 
and that expedited review is extended from 45 
days to 90 days 
C. Support if expedited review is extended 
from 45 days to 90 days 
D. Support, assuming review is limited to 10 
or 10% of beds, whichever is less 

5. Require facilities to 
request a COPN in 
order to convert beds 
from psychiatric beds 
to non-psychiatric 
beds* 

Support: 8 
Oppose: 1 
Support with 
Qualifier: 1 
 

A. Support, assuming review is limited to 10 
or 10%, whichever is less 

6. Allow facilities 
that already provide 
psychiatric services to 
establish a new 
psychiatric facility 
through the expedited 
review process* 

Support: 5 
Oppose: 3 
Support with 
Qualifier: 2 
 

A. Support with the caveat that if opposition is 
filed with DCOPN, the project will be 
removed from expedited review to full review, 
and that expedited review is extended from 45 
days to 90 days 
B. Support with the “establish a new 
psychiatric facility under its current hospital 
license” being important” 
  

7. Move the addition 
of psychiatric 
services from full 

Support: 3 
Oppose: 7 
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COPN review to 
expedited review* 
8. Extend expedited 
review from 45 days 
to 90 days 

Support: 3 
Oppose: 5 
Support with 
Qualifier: 2 
 

A. Support if combined with options 9, 10, and 
11 
B. Support and add batch cycles, either 3 per 
year or every other month 

9. Require the 
Commissioner to 
condition expedited 
review applications 
on providing a 
specified level of 
charity care* 

Support: 3 
Oppose: 3 
Undecided/No 
Position: 4 

 

10. Require the 
Commissioner to 
condition psychiatric 
projects on the 
acceptance of 
Temporary Detention 
Orders (TDOs)* 

Support: 2 
Oppose:1 
Support with 
Qualifier: 5 
Undecided/No 
Position: 2 

A. Support as an option but not as a mandate 
B. Support as an option for the Commissioner, 
depending on needs 
C. Support, but more information on the 
enforcement of facilities accepting TDO and 
forensic patients needed 
D. Support, but need more information to 
understand if patient is appropriate for setting 

11. Require any 
project that is 
contested to be pulled 
from expedited 
review and placed 
into full review 

Support: 6 
Oppose: 1 
Support with 
Qualifier: 2 
Undecided/No 
Position: 1 

A. Support as long as the objection has 
substantiative grounds 
B. Support if good cause criteria is met 

12. Allow for 
members of the 
public to request a 
hearing for an 
expedited project 

Support: 5 
Oppose: 2 
Oppose with 
Qualifier: 1 
Undecided/No 
Position: 2 

A. Oppose if all expedited review projects with 
opposition automatically become full review 
projects 

This option will be 

considered during 

the August meeting 

 

13. Add the following 
COPN projects to the 
expedited review 
process for existing 
medical care facilities 
that already provide 

Support: 3 
Oppose: 2 
Undecided/No 
Position: 4 
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the applicable 
existing service:* 

• Medical-
surgical beds 

• Hospice beds 
• Psychiatric 

beds 
• Rehabilitation 

beds 
• Cardiac 

catheterization 
laboratories 

• Operating 
rooms 

• CT machines 
• MRI 

machines 
• PET machines 
• Linear 

accelerators  
 
 
 

 
Additional Options for Consideration 

 
During the May 30 meeting, Group 3 offered the following additional options during their report 
out: 
 
Option How it works now How it would change 

1. Add a batch cycle 
specifically for 
expedited review 
projects* 

Expedited review 
applications can be 
submitted at any time for 
projects that meet the 
expedited review 
requirements. 

Applications for expedited 
review projects could only be 
submitted for consideration 
during the expedited review 
batch cycle 

 
There were 3 potential options offered for consideration by individual members submitted: 
 
Option How it works now How it would change 

1. Add batch cycles 
specifically for 

Expedited review 
applications can be 

Applications for expedited 
review projects could only be 
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expedited review 
projects* 

submitted at any time for 
projects that meet the 
expedited review 
requirements. 

submitted for consideration 
during the expedited review 
batch cycle 

2. Move all COPN 
projects from full 
review to expedited 
review* 

Medical care facilities must 
obtain a COPN for the 
projects listed in § 32.1-1-
2.1:3 of the Code of 
Virginia. 

All projects requiring a 
COPN would be reviewed 
using the expedited process. 

3. Eliminate all 
psychiatric projects 
from requiring a 
COPN* 

Medical care facilities are 
required to obtain a COPN 
for the establishment of 
psychiatric facilities, the 
addition of psychiatric beds, 
and the relocation of 
psychiatric beds. 

Medical care facilities would 
no longer be required to 
obtain a COPN to establish a 
psychiatric facility, add 
psychiatric beds, or relocate 
psychiatric beds. 

 
*Requires a legislative change 
 

Voting Options for Psychiatric and Expedited Review 
 

The proposed potential policy options presented for voting are listed below by legislative changes 
and regulatory changes, including the changes proposed by group members (italicized). The Task 
Force follows Roberts Rules of Order for voting. During the discussion of the options below, Task 
Force members are welcome to introduce their qualifiers for consideration.  
 
Legislative Changes: 
 

1. Move psychiatric beds from full COPN review to expedited review 
2. Move the establishment of a psychiatric facility from full COPN review to expedited 

review1 
3. Allow facilities that already provide psychiatric services to add beds using the expedited 

review process 
4. Allow facilities to relocate psychiatric beds through the expedited process 
5. Require facilities to request a COPN in order to convert beds from psychiatric beds to 

non-psychiatric beds 
6. Allow facilities that already provide psychiatric services to establish a new psychiatric 

facility through the expedited review process 
7. Move the addition of psychiatric services from full COPN review to expedited review 
8. Require the Commissioner to condition psychiatric projects on the acceptance of 

Temporary Detention Orders 
9. Move all COPN projects from full review to expedited review 
10. Eliminate all psychiatric projects from requiring a COPN 

 
1 If adopted as a recommendation, the Task Force will not be required to vote on option 6.  
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Regulatory Changes: 
 

1. Extend expedited review from 45 days to 90 days 
2. Require the Commissioner to condition expedited review applications on providing a 

specified level of charity care 
3. Require any project that is contested to be pulled from expedited review and placed into 

full review 
4. Allow for members of the public to request a hearing for an expedited project 
5. Add batch cycles specifically for expedited review projects 
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State Health Services Plan Task Force 
Policy Option Voting Process to be Followed During the July 12, 2024  All-Virtual meeting 

 
The Task Force will follow Roberts Rules of Order. 
 
VDH staff will read the policy option and the text of the option will be displayed on the screen. 
Following presentation by VDH staff of the policy option, the Chair will ask for a motion to adopt the 
policy option.  Upon receiving a second, the Chair will ask if there is any discussion concerning the 
motion.  At that point, the policy option will be in the proper posture to be discussed and considered by 
the Task Force.  It will also be in the proper posture at that point for any Task Force member to offer 
amendments to the policy option language. 
 
Each Task Force member who wishes to participate in the discussion of any of the policy options needs 
to first be recognized by the Chair prior to speaking.  If you wish to be recognized, simply raise your 
hand or use the “raise your hand” feature on the video conference.   
 

• The Chair has the discretion to ask a member the purpose for which they wish to be recognized 
and if, in the Chair’s opinion, such purpose is not germane to the current discussion, could cause 
confusion, or interfere with the efficient and orderly operation of the Task Force, the Chair may 
choose to delay recognition of the member until after the current discussion or item before the 
Task Force is completed.    

 
Upon conclusion of discussion of the motion, or if there is no discussion, the Chair will call for a roll 
call vote and ask VDH staff to call the roll.  A Task Force member may vote Yes, No, or Abstain. 
 
If as part of the discussion any Task Force member wishes to offer an amendment to any policy option, 
the amendment (i.e. the proposed PRIMARY amendment) needs to be offered in the form of a motion.  
In making that motion, the member needs to state to the Task Force the language change or changes that 
they are proposing to the policy option text.   
 

• Task Force members may provide VDH staff with proposed amendment language prior to the 
Task Force meeting.  If any Task Force member wishes to make amendments but has not yet 
reduced them to writing, VDH will be able to type the proposed amendment into the computer 
and the proposed amendment language will be displayed on the screen for the Task Force’s 
consideration prior to voting on the motion.  The Chair will ask VDH staff to read the draft 
amendment aloud.  Once the member is satisfied that the amendment has been correctly stated, 
the Chair will ask the member to offer the amendment in the form of a motion. 

 
If that motion receives a second from another Task Force member, the Task Force will discuss and 
subsequently vote on the motion. Following completion of the discussion, the Chair will call for a roll 
call vote and ask VDH staff to call the roll.   
 
If, upon hearing the proposed PRIMARY amendment, another Task Force member desires to further 
amend that amendment, that member must make a SECONDARY AMENDMENT in the form of a 
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motion, which also must receive a second.  VDH staff will display the text of the amendment on the 
screen. 
 
Upon receiving a second, the Task Force will discuss, and then vote on the SECONDARY 
AMENDMENT prior to voting on the PRIMARY amendment.  If the amendment(s) is(are) adopted, 
they will be added to the main motion to adopt the policy option.  Please note that a secondary 
amendment that is worded such that it completely negates the primary amendment’s meaning can get 
confusing, but if it is adopted, it will be attached to the main motion directly. After the vote(s) have been 
taken on any PRIMARY or SECONDARY amendments, the Task Force will vote on the main motion to 
adopt the policy option, as amended. 
 
According to Robert’s Rules, there can only be one secondary amendment offered.  There can be no 
“amendment to the amendment to the amendment”.   
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Analysis on Potential Expedited and Psychiatric Process Changes - Appendix 1 

Legislative Mandate: Chapter 423 of the 2024 Acts of Assembly mandates the State Health Services Plan Task Force to 
develop recommendations on expedited review of project types subject to certificate of public need (COPN) requirements that 
are generally non contested and present limited health planning impacts. The Task Force shall also create recommendations 
regarding: 

1. What facilities and projects listed in § 32.1-102.1:3 of the Code of Virginia should be added to the expedited review
process;

2. Criteria that should apply to any project types subject to expedited review; and
3. A framework for the application and approval process of such projects.

Project types for consideration shall include: 
1. Increases in inpatient psychiatric beds;
2. Relocation of inpatient psychiatric beds;
3. Introduction of psychiatric services into an existing medical care facility; and
4. Conversion of beds in an existing medical care facility to psychiatric inpatient beds.

Potential Expedited and Psychiatric Process Changes: 

Option How it works now How it would change Alternative? Vote 
Support, Oppose, No 
Position, or Undecided 

1. Move psychiatric
beds from full COPN
review to expedited
review*

Psychiatric beds are 
required to be 
requested using the full 
190-day COPN process
during the C
application cycle.

Psychiatric beds could 
be requested at any 
time and would be 
reviewed during a 45-
day review period.  

Oppose – do not support 
blanket move of psychiatric 
beds to full expedited 
review   

2. Move the
establishment of a

In order to establish a 
psychiatric facility, a 

A person could apply 
for a COPN for a 

Oppose – new projects 
should remain under full 

Submission - Kathy Baker
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psychiatric facility 
from full COPN 
review to expedited 
review* 

person is required to 
apply during the C 
application cycle for 
the full 190-day review 
process.  

psychiatric facility at 
any time and would be 
reviewed during the 45-
day review period.  

review to all time for all 
stakeholders to review and 
vet proposal.   

3. Allow facilities that 
already provide 
psychiatric services to 
add beds using the 
expedited review 
process* 

All facilities, whether 
they already have 
psychiatric beds or not, 
are required to submit 
an application using 
the full 190-day COPN 
process during the C 
application cycle.  

Facilities with 
psychiatric beds would 
be able to request beds 
through the 45-day 
expedited process.  

 Support expedited review 
with the caveat that we also 
not allow psychiatric beds to 
be converted to med surg 
beds later without review.   
Would be helpful to limit 
the number of beds that can 
be added.   

4. Allow facilities to 
relocate psychiatric 
beds through the 
expedited process* 

All facilities are 
required to obtain a 
COPN through the full 
190-day review cycle 
to relocate beds. If the 
bed relocation is 10 
beds or 10%, 
whichever is less, and 
when the cost of 
relocation is less than 
$5 million, facilities 
may apply for a COPN 
through the 45-day 
expedited review 
process.  

Facilities could obtain a 
COPN through the 45-
day expedited review 
process to relocate any 
number of beds. 

 Support but only if the 
facility already has a COPN 
for psych services and limit 
the number of beds.  

5. Require facilities to 
request a COPN in 

Facilities are able to 
convert psychiatric 

Facilities would be 
required to request a 

 Highly Support  

Submission - Kathy Baker
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order to convert beds 
from psychiatric beds 
to non-psychiatric 
beds* 

beds to non-psychiatric 
beds freely (this does 
not apply to beds added 
through the RFA 
process). 

COPN in order to 
convert beds from 
psychiatric beds to non-
psychiatric beds. 

6. Allow facilities that 
already provide 
psychiatric services to 
establish a new 
psychiatric facility 
through the expedited 
review process* 

All projects involving a 
new psychiatric facility 
are required to obtain a 
COPN. 

Facilities that already 
provide psychiatric 
services would be able 
to utilize the expedited 
process in order to 
establish a new 
psychiatric facility 
under its current 
hospital license.  

 Oppose  

7. Move the addition 
of psychiatric services 
from full COPN 
review to expedited 
review* 

A facility is required to 
obtain a COPN in order 
to add new psychiatric 
services that have not 
been provided in the 
previous 12 months.  

To add new psychiatric 
services, a facility 
would be able to apply 
at any time and the 
application would be 
reviewed during the 45-
day review cycle. 

 Oppose – Need to continue 
the ability for stakeholder 
review and vetting  

8. Extend expedited 
review from 45 days 
to 90 days 

Expedited review 
projects adhere to a 45-
day review cycle that 
begins when an 
application is 
submitted and ends 
with a decision from 
the Commissioner by 
the 45th day.  

Expedited review 
projects would adhere 
to a 90-day review 
cycle that begins when 
an application is 
submitted and ends 
with a decision from 
the Commissioner by 
the 90th day.  

 Highly support – agree that 
the extension would allow 
for full vetting of any 
concern. 

Submission - Kathy Baker
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9. Require the 
Commissioner to 
condition expedited 
review applications on 
providing a specified 
level of charity care* 

The Commissioner 
does not have the 
authority to condition 
expedited review 
projects.  

The Commissioner 
would be required to 
condition all approved 
expedited project 
COPNs on providing a 
specified level of 
charity care. 

 Need more information – 
support charity conditioning 
at face value  

10. Require the 
Commissioner to 
condition psychiatric 
projects on the 
acceptance of 
Temporary Detention 
Orders (TDOs)* 

The Commissioner 
does not have the 
authority to condition 
COPNs on the 
acceptance of TDOs.  

The Commissioner 
would be required to 
condition all approved 
psychiatric project 
COPNs on the 
acceptance of TDOs.  

 Support this as an option but 
not a mandate.  Concern 
regarding the placement of 
forensic patients through the 
TDO process  

11. Require any 
project that is 
contested to be pulled 
from expedited review 
and placed into full 
review 

There is no 
requirement regarding 
contested projects in 
the regulation. 

Any project that is 
contested by a member 
of the public would be 
pulled out of expedited 
review and placed into 
full review.  

 Support   

12. Allow for 
members of the public 
to request a hearing 
for an expedited 
project 

There is no public 
participation 
requirement in the 
regulation.  

Members of the public 
would be able to 
request a public hearing 
for an expedited project 
to be held during the 
45-day review cycle.  

 Support  

13. Add the following 
COPN projects to the 
expedited review 

Any facility interested 
in adding any items 
from the list are 
required to obtain a 

Facilities that already 
provide the applicable 
services for the 
corresponding listed 

 Oppose expedited review 
for medical surgical beds; 
Hospice beds, Rehabilitation 
beds, cardiac catheterization 
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process for existing 
medical care facilities 
that already provide 
the applicable existing 
service:* 

• Medical-
surgical beds 

• Hospice beds 
• Psychiatric 

beds 
• Rehabilitation 

beds 
• Cardiac 

catheterization 
laboratories 

• Operating 
rooms 

• CT machines 
• MRI machines 
• PET machines 
• Linear 

accelerators  

COPN through the 
190-day process.  

items may request a 
COPN through the 
expedited review 
process to add any of 
the projects listed.  

laboratories; operating 
rooms; and Linear 
accelerators.  Oppose 
expedited review for all 
diagnostic imaging.   
 
 

14.  
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15. 
 
 
 
 
 
 
 
 
 
 

    

16. 
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Analysis on Potential Expedited and Psychiatric Process Changes 

 
Legislative Mandate: Chapter 423 of the 2024 Acts of Assembly mandates the State Health Services Plan Task Force to 
develop recommendations on expedited review of project types subject to certificate of public need (COPN) requirements that 
are generally non contested and present limited health planning impacts. The Task Force shall also create recommendations 
regarding: 

1. What facilities and projects listed in § 32.1-102.1:3 of the Code of Virginia should be added to the expedited review 
process; 

2. Criteria that should apply to any project types subject to expedited review; and 
3. A framework for the application and approval process of such projects.  

 
Project types for consideration shall include: 

1. Increases in inpatient psychiatric beds; 
2. Relocation of inpatient psychiatric beds; 
3. Introduction of psychiatric services into an existing medical care facility; and 
4. Conversion of beds in an existing medical care facility to psychiatric inpatient beds.  

 
Potential Expedited and Psychiatric Process Changes: 
 

Option How it works now How it would change Alternative? Vote 
Support, Oppose, No 
Position, or Undecided 

1. Move psychiatric 
beds from full COPN 
review to expedited 
review* 

Psychiatric beds are 
required to be 
requested using the full 
190-day COPN process 
during the C 
application cycle.  

Psychiatric beds could 
be requested at any 
time and would be 
reviewed during a 45-
day review period.  

New providers of psych 
services need to be vetted 
to determine ability to 
provide quality services, 
staff with licensed 
professionals, meet 
facility regulations, 
determine public need, 

Oppose (if not existing 
provider of inpatient psych 
services) 
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etc which requires a full 
review to complete. 

2. Move the 
establishment of a 
psychiatric facility 
from full COPN 
review to expedited 
review* 

In order to establish a 
psychiatric facility, a 
person is required to 
apply during the C 
application cycle for 
the full 190-day review 
process.  

A person could apply 
for a COPN for a 
psychiatric facility at 
any time and would be 
reviewed during the 45-
day review period.  

New providers need to be 
vetted to determine ability 
to provide quality 
services, staff with 
licensed professionals, 
meet facility regulations, 
determine public need, 
etc which requires a full 
review to complete. 

Oppose 

3. Allow facilities that 
already provide 
psychiatric services to 
add beds using the 
expedited review 
process* 

All facilities, whether 
they already have 
psychiatric beds or not, 
are required to submit 
an application using 
the full 190-day COPN 
process during the C 
application cycle.  

Facilities with 
psychiatric beds would 
be able to request beds 
through the 45-day 
expedited process.  

Support with the caveat 
that if opposition is filed 
with DCOPN, it goes to 
full review and expedited 
review goes to 90 day 
batch cycles (see #8 
below) 

Support (with caveats) 

4. Allow facilities to 
relocate psychiatric 
beds through the 
expedited process* 

All facilities are 
required to obtain a 
COPN through the full 
190-day review cycle 
to relocate beds. If the 
bed relocation is 10 
beds or 10%, 
whichever is less, and 
when the cost of 
relocation is less than 
$5 million, facilities 
may apply for a COPN 

Facilities could obtain a 
COPN through the 45-
day expedited review 
process to relocate any 
number of beds. 

Support with the caveat 
that if opposition is filed 
with DCOPN, it goes to 
full review, expedited 
review goes to 90 day 
batch cycles (see #8 
below) and relocation is 
within the same P.D. 

Support (with caveats) 
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through the 45-day 
expedited review 
process.  

5. Require facilities to 
request a COPN in 
order to convert beds 
from psychiatric beds 
to non-psychiatric 
beds* 

Facilities are able to 
convert psychiatric 
beds to non-psychiatric 
beds freely (this does 
not apply to beds added 
through the RFA 
process). 

Facilities would be 
required to request a 
COPN in order to 
convert beds from 
psychiatric beds to non-
psychiatric beds. 

Without this, the 
regulations leave a back 
door way for providers to 
get additional types of 
beds that haven’t been 
evaluated for public need. 

Highly Support 

6. Allow facilities that 
already provide 
psychiatric services to 
establish a new 
psychiatric facility 
through the expedited 
review process* 

All projects involving a 
new psychiatric facility 
are required to obtain a 
COPN. 

Facilities that already 
provide psychiatric 
services would be able 
to utilize the expedited 
process in order to 
establish a new 
psychiatric facility 
under its current 
hospital license.  

Support with the caveat 
that if opposition is filed 
with DCOPN, it goes to 
full review,  expedited 
review goes to 90 day 
batch cycles (see #8 
below) and relocation is 
within the same P.D. 

Support (with caveats) 

7. Move the addition 
of psychiatric services 
from full COPN 
review to expedited 
review* 

A facility is required to 
obtain a COPN in order 
to add new psychiatric 
services that have not 
been provided in the 
previous 12 months.  

To add new psychiatric 
services, a facility 
would be able to apply 
at any time and the 
application would be 
reviewed during the 45-
day review cycle. 

New providers of psych 
services need to be vetted 
to determine ability to 
provide quality services, 
staff with licensed 
professionals, meet 
facility regulations, 
determine public need, 
etc which requires a full 
review to complete. 

Oppose 
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8. Extend expedited 
review from 45 days 
to 90 days 

Expedited review 
projects adhere to a 45-
day review cycle that 
begins when an 
application is 
submitted and ends 
with a decision from 
the Commissioner by 
the 45th day.  

Expedited review 
projects would adhere 
to a 90-day review 
cycle that begins when 
an application is 
submitted and ends 
with a decision from 
the Commissioner by 
the 90th day.  

Have four batching cycles 
for expedited review of a 
specific type project with 
certain type projects in 
each of the initial three 
months, ie so public will 
have reasonable 
expectation when a 
project will be filed and 
can comment. 
Allows public adequate 
time to have input and 
staff adequate time to 
analyze that input. 

Support 

9. Require the 
Commissioner to 
condition expedited 
review applications on 
providing a specified 
level of charity care* 

The Commissioner 
does not have the 
authority to condition 
expedited review 
projects.  

The Commissioner 
would be required to 
condition all approved 
expedited project 
COPNs on providing a 
specified level of 
charity care. 

Promotes parity Support 

10. Require the 
Commissioner to 
condition psychiatric 
projects on the 
acceptance of 
Temporary Detention 
Orders (TDOs)* 

The Commissioner 
does not have the 
authority to condition 
COPNs on the 
acceptance of TDOs.  

The Commissioner 
would be required to 
condition all approved 
psychiatric project 
COPNs on the 
acceptance of TDOs.  

Support as an option for 
the Commissioner, 
depending on needs 

Support 

11. Require any 
project that is 

There is no 
requirement regarding 

Any project that is 
contested by a member 

 Support 
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contested to be pulled 
from expedited review 
and placed into full 
review 

contested projects in 
the regulation. 

of the public would be 
pulled out of expedited 
review and placed into 
full review.  

12. Allow for 
members of the public 
to request a hearing 
for an expedited 
project 

There is no public 
participation 
requirement in the 
regulation.  

Members of the public 
would be able to 
request a public hearing 
for an expedited project 
to be held during the 
45-day review cycle.  

 Oppose, if all expedited 
review projects with 
opposition automatically 
become full review projects  

13. Add the following 
COPN projects to the 
expedited review 
process for existing 
medical care facilities 
that already provide 
the applicable existing 
service:* 

• Medical-
surgical beds 

• Hospice beds 
• Psychiatric 

beds 
• Rehabilitation 

beds 
• Cardiac 

catheterization 
laboratories 

Any facility interested 
in adding any items 
from the list are 
required to obtain a 
COPN through the 
190-day process.  

Facilities that already 
provide the applicable 
services for the 
corresponding listed 
items may request a 
COPN through the 
expedited review 
process to add any of 
the projects listed.  

 TBD 
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• Operating 
rooms 

• CT machines 
• MRI machines 
• PET machines 
• Linear 

accelerators  
14.  
 
 
 
 
 
 
 
 
 
 
 

    

15. 
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16. 
 
 
 
 
 
 
 
 
 
 

    

17. 
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Potential Expedited and Psychiatric Process Changes.  Options noted with a * please see attached letter to Commissioner  
 

Option How it works now How it would change Alternative? Vote 
Support, Oppose, No 

Position, or Undecided 
1. Move psychiatric 
beds from full COPN 
review to expedited 
review* 

Psychiatric beds are 
required to be 
requested using the full 
190-day COPN process 
during the C 
application cycle.  

Psychiatric beds could 
be requested at any 
time and would be 
reviewed during a 45-
day review period.  

 SUPPORT* 

2. Move the 
establishment of a 
psychiatric facility 
from full COPN 
review to expedited 
review* 

In order to establish a 
psychiatric facility, a 
person is required to 
apply during the C 
application cycle for 
the full 190-day review 
process.  

A person could apply 
for a COPN for a 
psychiatric facility at 
any time and would be 
reviewed during the 45-
day review period.  

 SUPPORT* 

3. Allow facilities that 
already provide 
psychiatric services to 
add beds using the 
expedited review 
process* 

All facilities, whether 
they already have 
psychiatric beds or not, 
are required to submit 
an application using 
the full 190-day COPN 
process during the C 
application cycle.  

Facilities with 
psychiatric beds would 
be able to request beds 
through the 45-day 
expedited process.  

 SUPPORT* 

4. Allow facilities to 
relocate psychiatric 
beds through the 

All facilities are 
required to obtain a 
COPN through the full 

Facilities could obtain a 
COPN through the 45-
day expedited review 

 SUPPORT* 
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expedited process* 190-day review cycle 
to relocate beds. If the 
bed relocation is 10 
beds or 10%, 
whichever is less, and 
when the cost of 
relocation is less than 
$5 million, facilities 
may apply for a COPN 
through the 45-day 
expedited review 
process.  

process to relocate any 
number of beds. 

5. Require facilities to 
request a COPN in 
order to convert beds 
from psychiatric beds 
to non-psychiatric 
beds* 

Facilities are able to 
convert psychiatric 
beds to non-psychiatric 
beds freely (this does 
not apply to beds added 
through the RFA 
process). 

Facilities would be 
required to request a 
COPN in order to 
convert beds from 
psychiatric beds to non-
psychiatric beds. 

 OPPOSE 

6. Allow facilities that 
already provide 
psychiatric services to 
establish a new 
psychiatric facility 
through the expedited 
review process* 

All projects involving a 
new psychiatric facility 
are required to obtain a 
COPN. 

Facilities that already 
provide psychiatric 
services would be able 
to utilize the expedited 
process in order to 
establish a new 
psychiatric facility 
under its current 
hospital license.  

 SUPPORT* 

7. Move the addition 
of psychiatric services 

A facility is required to 
obtain a COPN in order 
to add new psychiatric 

To add new psychiatric 
services, a facility 
would be able to apply 

 SUPPORT* 
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from full COPN 
review to expedited 
review* 

services that have not 
been provided in the 
previous 12 months.  

at any time and the 
application would be 
reviewed during the 45-
day review cycle. 

8. Extend expedited 
review from 45 days 
to 90 days 

Expedited review 
projects adhere to a 45-
day review cycle that 
begins when an 
application is 
submitted and ends 
with a decision from 
the Commissioner by 
the 45th day.  

Expedited review 
projects would adhere 
to a 90-day review 
cycle that begins when 
an application is 
submitted and ends 
with a decision from 
the Commissioner by 
the 90th day.  

 OPPOSE 

9. Require the 
Commissioner to 
condition expedited 
review applications on 
providing a specified 
level of charity care* 

The Commissioner 
does not have the 
authority to condition 
expedited review 
projects.  

The Commissioner 
would be required to 
condition all approved 
expedited project 
COPNs on providing a 
specified level of 
charity care. 

 UNDECIDED
* 

10. Require the 
Commissioner to 
condition psychiatric 
projects on the 
acceptance of 
Temporary Detention 
Orders (TDOs)* 

The Commissioner 
does not have the 
authority to condition 
COPNs on the 
acceptance of TDOs.  

The Commissioner 
would be required to 
condition all approved 
psychiatric project 
COPNs on the 
acceptance of TDOs.  

 UNDECIDED
* 

11. Require any 
project that is 
contested to be pulled 

There is no 
requirement regarding 
contested projects in 

Any project that is 
contested by a member 
of the public would be 

 SUPPORT* 
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from expedited review 
and placed into full 
review 

the regulation. pulled out of expedited 
review and placed into 
full review.  

12. Allow for 
members of the public 
to request a hearing 
for an expedited 
project 

There is no public 
participation 
requirement in the 
regulation.  

Members of the public 
would be able to 
request a public hearing 
for an expedited project 
to be held during the 
45-day review cycle.  

 SUPPORT* 

13. Add the following 
COPN projects to the 
expedited review 
process for existing 
medical care facilities 
that already provide 
the applicable existing 
service:* 

• Medical-
surgical beds 

• Hospice beds 
• Psychiatric 

beds 
• Rehabilitation 

beds 
• Cardiac 

catheterization 
laboratories 

Any facility interested 
in adding any items 
from the list are 
required to obtain a 
COPN through the 
190-day process.  

Facilities that already 
provide the applicable 
services for the 
corresponding listed 
items may request a 
COPN through the 
expedited review 
process to add any of 
the projects listed.  

 SUPPORT* 
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• Operating 
rooms 

• CT machines 
• MRI machines 
• PET machines 
• Linear 

accelerators  
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Analysis on Potential Expedited and Psychiatric Process Changes 

 
Legislative Mandate: Chapter 423 of the 2024 Acts of Assembly mandates the State Health Services Plan Task Force to 
develop recommendations on expedited review of project types subject to certificate of public need (COPN) requirements that 
are generally non contested and present limited health planning impacts. The Task Force shall also create recommendations 
regarding: 

1. What facilities and projects listed in § 32.1-102.1:3 of the Code of Virginia should be added to the expedited review 
process; 

2. Criteria that should apply to any project types subject to expedited review; and 
3. A framework for the application and approval process of such projects.  

 
Project types for consideration shall include: 

1. Increases in inpatient psychiatric beds; 
2. Relocation of inpatient psychiatric beds; 
3. Introduction of psychiatric services into an existing medical care facility; and 
4. Conversion of beds in an existing medical care facility to psychiatric inpatient beds.  

 
Potential Expedited and Psychiatric Process Changes: 
 

Option How it works now How it would change Alternative? Vote 
Support, Oppose, No 
Position, or Undecided 

1. Move psychiatric 
beds from full COPN 
review to expedited 
review* 

Psychiatric beds are 
required to be 
requested using the full 
190-day COPN process 
during the C 
application cycle.  

Psychiatric beds could 
be requested at any 
time and would be 
reviewed during a 45-
day review period.  

 Oppose 

2. Move the 
establishment of a 

In order to establish a 
psychiatric facility, a 

A person could apply 
for a COPN for a 

 Support 
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psychiatric facility 
from full COPN 
review to expedited 
review* 

person is required to 
apply during the C 
application cycle for 
the full 190-day review 
process.  

psychiatric facility at 
any time and would be 
reviewed during the 45-
day review period.  

3. Allow facilities that 
already provide 
psychiatric services to 
add beds using the 
expedited review 
process* 

All facilities, whether 
they already have 
psychiatric beds or not, 
are required to submit 
an application using 
the full 190-day COPN 
process during the C 
application cycle.  

Facilities with 
psychiatric beds would 
be able to request beds 
through the 45-day 
expedited process.  

 Support 

4. Allow facilities to 
relocate psychiatric 
beds through the 
expedited process* 

All facilities are 
required to obtain a 
COPN through the full 
190-day review cycle 
to relocate beds. If the 
bed relocation is 10 
beds or 10%, 
whichever is less, and 
when the cost of 
relocation is less than 
$5 million, facilities 
may apply for a COPN 
through the 45-day 
expedited review 
process.  

Facilities could obtain a 
COPN through the 45-
day expedited review 
process to relocate any 
number of beds. 

 Support but with 90-day 
review 

5. Require facilities to 
request a COPN in 

Facilities are able to 
convert psychiatric 

Facilities would be 
required to request a 

 Support 
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order to convert beds 
from psychiatric beds 
to non-psychiatric 
beds* 

beds to non-psychiatric 
beds freely (this does 
not apply to beds added 
through the RFA 
process). 

COPN in order to 
convert beds from 
psychiatric beds to non-
psychiatric beds. 

6. Allow facilities that 
already provide 
psychiatric services to 
establish a new 
psychiatric facility 
through the expedited 
review process* 

All projects involving a 
new psychiatric facility 
are required to obtain a 
COPN. 

Facilities that already 
provide psychiatric 
services would be able 
to utilize the expedited 
process in order to 
establish a new 
psychiatric facility 
under its current 
hospital license.  

 Support 

7. Move the addition 
of psychiatric services 
from full COPN 
review to expedited 
review* 

A facility is required to 
obtain a COPN in order 
to add new psychiatric 
services that have not 
been provided in the 
previous 12 months.  

To add new psychiatric 
services, a facility 
would be able to apply 
at any time and the 
application would be 
reviewed during the 45-
day review cycle. 

 Oppose. The idea needs 
more vetting or discussion. 

8. Extend expedited 
review from 45 days 
to 90 days 

Expedited review 
projects adhere to a 45-
day review cycle that 
begins when an 
application is 
submitted and ends 
with a decision from 
the Commissioner by 
the 45th day.  

Expedited review 
projects would adhere 
to a 90-day review 
cycle that begins when 
an application is 
submitted and ends 
with a decision from 
the Commissioner by 
the 90th day.  

 Support 
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9. Require the 
Commissioner to 
condition expedited 
review applications on 
providing a specified 
level of charity care* 

The Commissioner 
does not have the 
authority to condition 
expedited review 
projects.  

The Commissioner 
would be required to 
condition all approved 
expedited project 
COPNs on providing a 
specified level of 
charity care. 

 Oppose. Need more 
information on what 
qualifies as charity care. 

10. Require the 
Commissioner to 
condition psychiatric 
projects on the 
acceptance of 
Temporary Detention 
Orders (TDOs)* 

The Commissioner 
does not have the 
authority to condition 
COPNs on the 
acceptance of TDOs.  

The Commissioner 
would be required to 
condition all approved 
psychiatric project 
COPNs on the 
acceptance of TDOs.  

 Support. There needs to be 
more information on the 
enforcement of facilities 
accepting TDO and forensic 
patients.  

11. Require any 
project that is 
contested to be pulled 
from expedited review 
and placed into full 
review 

There is no 
requirement regarding 
contested projects in 
the regulation. 

Any project that is 
contested by a member 
of the public would be 
pulled out of expedited 
review and placed into 
full review.  

 Support. An objection needs 
to have substantive grounds.  

12. Allow for 
members of the public 
to request a hearing 
for an expedited 
project 

There is no public 
participation 
requirement in the 
regulation.  

Members of the public 
would be able to 
request a public hearing 
for an expedited project 
to be held during the 
45-day review cycle.  

 Support. 

13. Add the following 
COPN projects to the 
expedited review 

Any facility interested 
in adding any items 
from the list are 
required to obtain a 

Facilities that already 
provide the applicable 
services for the 
corresponding listed 

 Too many variables so we 
did not consider this issue 
today.  
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process for existing 
medical care facilities 
that already provide 
the applicable existing 
service:* 

• Medical-
surgical beds 

• Hospice beds 
• Psychiatric 

beds 
• Rehabilitation 

beds 
• Cardiac 

catheterization 
laboratories 

• Operating 
rooms 

• CT machines 
• MRI machines 
• PET machines 
• Linear 

accelerators  

COPN through the 
190-day process.  

items may request a 
COPN through the 
expedited review 
process to add any of 
the projects listed.  

14.  
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Analysis on Potential Expedited and Psychiatric Process Changes 

 
Legislative Mandate: Chapter 423 of the 2024 Acts of Assembly mandates the State Health Services Plan Task Force to 
develop recommendations on expedited review of project types subject to certificate of public need (COPN) requirements that 
are generally non contested and present limited health planning impacts. The Task Force shall also create recommendations 
regarding: 

1. What facilities and projects listed in § 32.1-102.1:3 of the Code of Virginia should be added to the expedited review 
process; 

2. Criteria that should apply to any project types subject to expedited review; and 
3. A framework for the application and approval process of such projects.  

 
Project types for consideration shall include: 

1. Increases in inpatient psychiatric beds; 
2. Relocation of inpatient psychiatric beds; 
3. Introduction of psychiatric services into an existing medical care facility; and 
4. Conversion of beds in an existing medical care facility to psychiatric inpatient beds.  

 
Potential Expedited and Psychiatric Process Changes: 
 

Option How it works now How it would change Alternative? Vote 
Support, Oppose, No 
Position, or Undecided 

1. Move psychiatric 
beds from full COPN 
review to expedited 
review* 

Psychiatric beds are 
required to be 
requested using the full 
190-day COPN process 
during the C 
application cycle.  

Psychiatric beds could 
be requested at any 
time and would be 
reviewed during a 45-
day review period.  

 Oppose 

2. Move the 
establishment of a 

In order to establish a 
psychiatric facility, a 

A person could apply 
for a COPN for a 

 Oppose 
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psychiatric facility 
from full COPN 
review to expedited 
review* 

person is required to 
apply during the C 
application cycle for 
the full 190-day review 
process.  

psychiatric facility at 
any time and would be 
reviewed during the 45-
day review period.  

3. Allow facilities that 
already provide 
psychiatric services to 
add beds using the 
expedited review 
process* 

All facilities, whether 
they already have 
psychiatric beds or not, 
are required to submit 
an application using 
the full 190-day COPN 
process during the C 
application cycle.  

Facilities with 
psychiatric beds would 
be able to request beds 
through the 45-day 
expedited process.  

 Support, assuming review 
limited to 10 or 10% of 
beds, whichever  is less 

4. Allow facilities to 
relocate psychiatric 
beds through the 
expedited process* 

All facilities are 
required to obtain a 
COPN through the full 
190-day review cycle 
to relocate beds. If the 
bed relocation is 10 
beds or 10%, 
whichever is less, and 
when the cost of 
relocation is less than 
$5 million, facilities 
may apply for a COPN 
through the 45-day 
expedited review 
process.  

Facilities could obtain a 
COPN through the 45-
day expedited review 
process to relocate any 
number of beds. 

 Support, assuming review 
limited to 10 or 10% of 
beds, whichever  is less 
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5. Require facilities to 
request a COPN in 
order to convert beds 
from psychiatric beds 
to non-psychiatric 
beds* 

Facilities are able to 
convert psychiatric 
beds to non-psychiatric 
beds freely (this does 
not apply to beds added 
through the RFA 
process). 

Facilities would be 
required to request a 
COPN in order to 
convert beds from 
psychiatric beds to non-
psychiatric beds. 

 Support, assuming review 
limited to 10 or 10% of 
beds, whichever  is less 

6. Allow facilities that 
already provide 
psychiatric services to 
establish a new 
psychiatric facility 
through the expedited 
review process* 

All projects involving a 
new psychiatric facility 
are required to obtain a 
COPN. 

Facilities that already 
provide psychiatric 
services would be able 
to utilize the expedited 
process in order to 
establish a new 
psychiatric facility 
under its current 
hospital license.  

 Oppose 

7. Move the addition 
of psychiatric services 
from full COPN 
review to expedited 
review* 

A facility is required to 
obtain a COPN in order 
to add new psychiatric 
services that have not 
been provided in the 
previous 12 months.  

To add new psychiatric 
services, a facility 
would be able to apply 
at any time and the 
application would be 
reviewed during the 45-
day review cycle. 

 Oppose 

8. Extend expedited 
review from 45 days 
to 90 days 

Expedited review 
projects adhere to a 45-
day review cycle that 
begins when an 
application is 
submitted and ends 
with a decision from 

Expedited review 
projects would adhere 
to a 90-day review 
cycle that begins when 
an application is 
submitted and ends 
with a decision from 

 Support if combined with 9, 
10, 11 
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the Commissioner by 
the 45th day.  

the Commissioner by 
the 90th day.  

9. Require the 
Commissioner to 
condition expedited 
review applications on 
providing a specified 
level of charity care* 

The Commissioner 
does not have the 
authority to condition 
expedited review 
projects.  

The Commissioner 
would be required to 
condition all approved 
expedited project 
COPNs on providing a 
specified level of 
charity care. 

 Support 

10. Require the 
Commissioner to 
condition psychiatric 
projects on the 
acceptance of 
Temporary Detention 
Orders (TDOs)* 

The Commissioner 
does not have the 
authority to condition 
COPNs on the 
acceptance of TDOs.  

The Commissioner 
would be required to 
condition all approved 
psychiatric project 
COPNs on the 
acceptance of TDOs.  

 Support 

11. Require any 
project that is 
contested to be pulled 
from expedited review 
and placed into full 
review 

There is no 
requirement regarding 
contested projects in 
the regulation. 

Any project that is 
contested by a member 
of the public would be 
pulled out of expedited 
review and placed into 
full review.  

 Support 

12. Allow for 
members of the public 
to request a hearing 
for an expedited 
project 

There is no public 
participation 
requirement in the 
regulation.  

Members of the public 
would be able to 
request a public hearing 
for an expedited project 
to be held during the 
45-day review cycle.  

 No Position 
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13. Add the following 
COPN projects to the 
expedited review 
process for existing 
medical care facilities 
that already provide 
the applicable existing 
service:* 

• Medical-
surgical beds 

• Hospice beds 
• Psychiatric 

beds 
• Rehabilitation 

beds 
• Cardiac 

catheterization 
laboratories 

• Operating 
rooms 

• CT machines 
• MRI machines 
• PET machines 
• Linear 

accelerators  

Any facility interested 
in adding any items 
from the list are 
required to obtain a 
COPN through the 
190-day process.  

Facilities that already 
provide the applicable 
services for the 
corresponding listed 
items may request a 
COPN through the 
expedited review 
process to add any of 
the projects listed.  

 Oppose 

14.  
Expedited Review 
applications should be 

Unclear Specific start-stop dates 
throughout the year, 

 Support 
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“batched” with 
specific start-stop 
dates 
 
 
 
 
 
 
 
 
 
 

occurring every 3-4 
months 

15. 
 
 
 
 
 
 
 
 
 
 

    

16. 
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17. 
 
 
 
 
 
 
 
 
 
 
 

    

 
*Requires a legislative change 
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Analysis on Potential Expedited and Psychiatric Process Changes 

 
Legislative Mandate: Chapter 423 of the 2024 Acts of Assembly mandates the State Health Services Plan Task Force to 
develop recommendations on expedited review of project types subject to certificate of public need (COPN) requirements that 
are generally non contested and present limited health planning impacts. The Task Force shall also create recommendations 
regarding: 

1. What facilities and projects listed in § 32.1-102.1:3 of the Code of Virginia should be added to the expedited review 
process; 

2. Criteria that should apply to any project types subject to expedited review; and 
3. A framework for the application and approval process of such projects.  

 
Project types for consideration shall include: 

1. Increases in inpatient psychiatric beds; 
2. Relocation of inpatient psychiatric beds; 
3. Introduction of psychiatric services into an existing medical care facility; and 
4. Conversion of beds in an existing medical care facility to psychiatric inpatient beds.  

 
Potential Expedited and Psychiatric Process Changes: 
 

Option How it works now How it would change Alternative? Vote 
Support, Oppose, No 
Position, or Undecided 

1. Move psychiatric 
beds from full COPN 
review to expedited 
review* 

Psychiatric beds are 
required to be 
requested using the full 
190-day COPN process 
during the C 
application cycle.  

Psychiatric beds could 
be requested at any 
time and would be 
reviewed during a 45-
day review period.  

Remove from COPN Support, in lieu of 
eliminating from COPN 

2. Move the 
establishment of a 

In order to establish a 
psychiatric facility, a 

A person could apply 
for a COPN for a 

Remove from COPN Support in lieu of 
eliminating from COPN 
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psychiatric facility 
from full COPN 
review to expedited 
review* 

person is required to 
apply during the C 
application cycle for 
the full 190-day review 
process.  

psychiatric facility at 
any time and would be 
reviewed during the 45-
day review period.  

3. Allow facilities that 
already provide 
psychiatric services to 
add beds using the 
expedited review 
process* 

All facilities, whether 
they already have 
psychiatric beds or not, 
are required to submit 
an application using 
the full 190-day COPN 
process during the C 
application cycle.  

Facilities with 
psychiatric beds would 
be able to request beds 
through the 45-day 
expedited process.  

Remove from COPN Support in lieu of 
eliminating from COPN 

4. Allow facilities to 
relocate psychiatric 
beds through the 
expedited process* 

All facilities are 
required to obtain a 
COPN through the full 
190-day review cycle 
to relocate beds. If the 
bed relocation is 10 
beds or 10%, 
whichever is less, and 
when the cost of 
relocation is less than 
$5 million, facilities 
may apply for a COPN 
through the 45-day 
expedited review 
process.  

Facilities could obtain a 
COPN through the 45-
day expedited review 
process to relocate any 
number of beds. 

Remove from COPN Support, in lieu of 
eliminating COPN. 

5. Require facilities to 
request a COPN in 

Facilities are able to 
convert psychiatric 

Facilities would be 
required to request a 

Since I support removing 
psych services from 

Support, assuming COPN 
remains.   
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order to convert beds 
from psychiatric beds 
to non-psychiatric 
beds* 

beds to non-psychiatric 
beds freely (this does 
not apply to beds added 
through the RFA 
process). 

COPN in order to 
convert beds from 
psychiatric beds to non-
psychiatric beds. 

COPN, I would be in 
favor of adding this 
provision if that were to 
happen - as I would want 
to prevent a loophole that 
would encourage creating 
psych beds with the goal 
of flipping them.  

6. Allow facilities that 
already provide 
psychiatric services to 
establish a new 
psychiatric facility 
through the expedited 
review process* 

All projects involving a 
new psychiatric facility 
are required to obtain a 
COPN. 

Facilities that already 
provide psychiatric 
services would be able 
to utilize the expedited 
process in order to 
establish a new 
psychiatric facility 
under its current 
hospital license.  

Eliminate from COPN Support, in lieu of 
eliminating COPN 

7. Move the addition 
of psychiatric services 
from full COPN 
review to expedited 
review* 

A facility is required to 
obtain a COPN in order 
to add new psychiatric 
services that have not 
been provided in the 
previous 12 months.  

To add new psychiatric 
services, a facility 
would be able to apply 
at any time and the 
application would be 
reviewed during the 45-
day review cycle. 

eliminate from COPN Support, in lieu of 
eliminating COPN 

8. Extend expedited 
review from 45 days 
to 90 days 

Expedited review 
projects adhere to a 45-
day review cycle that 
begins when an 
application is 
submitted and ends 
with a decision from 

Expedited review 
projects would adhere 
to a 90-day review 
cycle that begins when 
an application is 
submitted and ends 
with a decision from 

 Do not support.  45 days is 
sufficient time and 
established precedent.  
Extending to 90 days (or 
any other amount) would 
feel arbitrary.   
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the Commissioner by 
the 45th day.  

the Commissioner by 
the 90th day.  

9. Require the 
Commissioner to 
condition expedited 
review applications on 
providing a specified 
level of charity care* 

The Commissioner 
does not have the 
authority to condition 
expedited review 
projects.  

The Commissioner 
would be required to 
condition all approved 
expedited project 
COPNs on providing a 
specified level of 
charity care. 

 Do Not Support. 
 
I would need to see what the 
“specified level” would be, 
before I supported it.  They 
must already report as part 
of COPN, and there is no 
significant difference 
between for-profit and not-
for profit hospitals in % of 
revenue given to charity 
care. 
 
Not-for-profit organizations 
are already required to 
provide charity care in order 
to maintain their not for 
profit status. 

10. Require the 
Commissioner to 
condition psychiatric 
projects on the 
acceptance of 
Temporary Detention 
Orders (TDOs)* 

The Commissioner 
does not have the 
authority to condition 
COPNs on the 
acceptance of TDOs.  

The Commissioner 
would be required to 
condition all approved 
psychiatric project 
COPNs on the 
acceptance of TDOs.  

Since this change requires 
legislative action anyway, 
a more difficult pathway 
than regulation, I would 
prefer to see an 
“incentivization” pathway 
created by increasing the 
revenue and/or extending  
tax benefits to those that 
do meet a TDO threshold. 

Do not support.   
 
I do believe we need to 
bolster the TDO system, but 
I believe putting an 
additional requirement on an 
already strained capacity 
would send us backward, 
not forward.  I would rather 
incentivize the acceptance 
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of TDOs as opposed to a 
restrictive requirement.   

11. Require any 
project that is 
contested to be pulled 
from expedited review 
and placed into full 
review 

There is no 
requirement regarding 
contested projects in 
the regulation. 

Any project that is 
contested by a member 
of the public would be 
pulled out of expedited 
review and placed into 
full review.  

An alternative would be 
to eliminate COPN. 
 
A second alternative 
would be to make all 
documents and any 
proceedings public. 

Do not support 
 
Doing this would effectively 
negate any action this body 
recommends to extend 
expedited review.  An 
organization, such as those 
that have already lobbied 
against expedited review 
before this body, could 
simply contest and force full 
COPN and we’re back to the 
beginning.  I have every 
reason to believe this is 
exactly what would happen. 

12. Allow for 
members of the public 
to request a hearing 
for an expedited 
project 

There is no public 
participation 
requirement in the 
regulation.  

Members of the public 
would be able to 
request a public hearing 
for an expedited project 
to be held during the 
45-day review cycle.  

 Do not support 
 
I’m not familiar with any 
other business type that 
would require a public 
hearing to slow down its 
licensure process.  I believe 
doing this would have the 
same effect as 11.  

13. Add the following 
COPN projects to the 
expedited review 
process for existing 

Any facility interested 
in adding any items 
from the list are 
required to obtain a 

Facilities that already 
provide the applicable 
services for the 
corresponding listed 
items may request a 

 Support (though I don’t 
believe this body has 
discussed and considered 
these items yet) 
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medical care facilities 
that already provide 
the applicable existing 
service:* 

● Medical-
surgical beds 

● Hospice beds 
● Psychiatric 

beds 
● Rehabilitation 

beds 
● Cardiac 

catheterization 
laboratories 

● Operating 
rooms 

● CT machines 
● MRI machines 
● PET machines 
● Linear 

accelerators  

COPN through the 
190-day process.  

COPN through the 
expedited review 
process to add any of 
the projects listed.  

14.  
 
 
Change to the review 
process: 
Eliminate the full 
COPN process and 
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move it all to 
expedited review on 
rolling, planned, 45 
day cycles.   
 
 
 
 
 
 
 
 
15. 
 
Eliminate Psych from 
COPN requirements 
 
 
 
 
 
 
 
 

   I fully support. 
 
COPN laws restrict two 
things that we are trying to 
achieve in mental health 
care: lower cost, and 
increased access to care.  
They do this by definition. 
 
The proponents of COPN 
cite quality of care as the 
primary reason to keep 
COPN.  Minuted 
conversations of this body 
have supported this view.  
These conversations have 
made three primary points 
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during deliberations in 
support of COPN: 
 
1. Without COPN we would 
see a string of bad actors 
enter the commonwealth 
and we couldn’t control for 
quality. 
 
Comment:  
-this would imply that in the 
states with no COPN quality 
is lower, and this is simply 
not true.  There is no 
correlation between COPN 
and quality of mental health 
care (or any other kind of 
healthcare) in the United 
States.  There is, however, 
strong correlation between 
COPN and higher cost, and 
lower access.  A near pier, 
Pennsylvania, is a state with 
similar geography, 
population and 
demographics but no COPN 
is ranked in the top-10 for 
mental health outcomes with 
Virginia ranked middle of 
the pack.  This state has a 
larger urban population 
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(Pittsburgh, Philadelphia, 
Scranton, Harrisonburg etc) 
and a similar rural 
population. 
 
2.  Adding bed capacity 
would not fix the problem 
 
Comment: 
-there may well be some 
truth in this, as I do believe 
there are bigger problems in 
mental health delivery than 
inpatient capacity.  But even 
if so, this isn’t really an 
argument for keeping it.  
  
-that said, I’m not sure this 
is true.  Despite what seems 
to be agreement that there 
exists capacity, my own 
experience suggests 
otherwise.  Just last 
weekend a close friend of 
mine called asking for help, 
as one of her friends needed 
to be admitted for mental 
health, was in crisis and 
suicidal and she didnt know 
where to go.  She called 3 
institutions between 
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Richmond and Northern 
Virginia and the absolute 
SOONEST a bed was 
available was 2 weeks.  This 
individual is currently in 
treatment in Tennessee, as a 
facility there could take her 
immediately.  I’m not 
suggesting this is common, 
or everyone’s experience, 
but this was my experience 
and it was last week. 
 
3.  COPN is working, only 1 
application has been denied 
 
Comment: this seems a 
stronger argument to 
remove it than keep it.  That 
said, I do believe this simply 
means that COPN is a 
sufficient deterrent to new 
entrants fearing the lobbying 
strength of large incumbent 
organizations with favorable 
positions.   

16. 
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17. 
 
 
 
 
 
 
 
 
 
 
 

    

 
*Requires a legislative change 
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Analysis on Potential Expedited and Psychiatric Process Changes 

 
Legislative Mandate: Chapter 423 of the 2024 Acts of Assembly mandates the State Health Services Plan Task Force to 
develop recommendations on expedited review of project types subject to certificate of public need (COPN) requirements that 
are generally non contested and present limited health planning impacts. The Task Force shall also create recommendations 
regarding: 

1. What facilities and projects listed in § 32.1-102.1:3 of the Code of Virginia should be added to the expedited review 
process; 

2. Criteria that should apply to any project types subject to expedited review; and 
3. A framework for the application and approval process of such projects.  

 
Project types for consideration shall include: 

1. Increases in inpatient psychiatric beds; 
2. Relocation of inpatient psychiatric beds; 
3. Introduction of psychiatric services into an existing medical care facility; and 
4. Conversion of beds in an existing medical care facility to psychiatric inpatient beds.  

 
 
Potential Expedited and Psychiatric Process Changes: 
 

Option How it works now How it would change Alternative? Vote 
Support, Oppose, No 
Position, or Undecided 

1. Move psychiatric 
beds from full COPN 
review to expedited 
review* 

Psychiatric beds are required to be 
requested using the full 190-day 
COPN process during the C 
application cycle.  

Psychiatric beds could be requested 
at any time and would be reviewed 
during a 45-day review period.  

 

Oppose 

2. Move the 
establishment of a 

In order to establish a psychiatric 
facility, a person is required to 
apply during the C application 

A person could apply for a COPN 
for a psychiatric facility at any time 
and would be reviewed during the 
45-day review period.  

 
Oppose 
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psychiatric facility 
from full COPN 
review to expedited 
review* 

cycle for the full 190-day review 
process.  

3. Allow facilities that 
already provide 
psychiatric services to 
add beds using the 
expedited review 
process* 

All facilities, whether they already 
have psychiatric beds or not, are 
required to submit an application 
using the full 190-day COPN 
process during the C application 
cycle.  

Facilities with psychiatric beds 
would be able to request beds 
through the 45-day expedited 
process.  

 
Qualified Support: with 
conditions that they meet 
criteria below, and the 
loophole is closed 

4. Allow facilities to 
relocate psychiatric 
beds through the 
expedited process* 

All facilities are required to obtain 
a COPN through the full 190-day 
review cycle to relocate beds. If the 
bed relocation is 10 beds or 10%, 
whichever is less, and when the 
cost of relocation is less than $5 
million, facilities may apply for a 
COPN through the 45-day 
expedited review process.  

Facilities could obtain a COPN 
through the 45-day expedited 
review process to relocate any 
number of beds. 

 

Oppose 

5. Require facilities to 
request a COPN in 
order to convert beds 
from psychiatric beds 
to non-psychiatric 
beds* 

Facilities are able to convert 
psychiatric beds to non-psychiatric 
beds freely (this does not apply to 
beds added through the RFA 
process). 

Facilities would be required to 
request a COPN in order to convert 
beds from psychiatric beds to non-
psychiatric beds. 

 

Fully Support (this is 
essential) 

6. Allow facilities that 
already provide 
psychiatric services to 
establish a new 
psychiatric facility 
through the expedited 
review process* 

All projects involving a new 
psychiatric facility are required to 
obtain a COPN. 

Facilities that already provide 
psychiatric services would be able 
to utilize the expedited process in 
order to establish a new psychiatric 
facility under its current hospital 
license.  

 

Oppose 
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7. Move the addition 
of psychiatric services 
from full COPN 
review to expedited 
review* 

A facility is required to obtain a 
COPN in order to add new 
psychiatric services that have not 
been provided in the previous 12 
months.  

To add new psychiatric services, a 
facility would be able to apply at 
any time and the application would 
be reviewed during the 45-day 
review cycle. 

 

Oppose 

8. Extend expedited 
review from 45 days 
to 90 days 

Expedited review projects adhere 
to a 45-day review cycle that 
begins when an application is 
submitted and ends with a decision 
from the Commissioner by the 45th 
day.  

Expedited review projects would 
adhere to a 90-day review cycle 
that begins when an application is 
submitted and ends with a decision 
from the Commissioner by the 90th 
day.  

 

Oppose 

9. Require the 
Commissioner to 
condition expedited 
review applications on 
providing a specified 
level of charity care* 

The Commissioner does not have 
the authority to condition expedited 
review projects.  

The Commissioner would be 
required to condition all approved 
expedited project COPNs on 
providing a specified level of 
charity care. 

 

Support (if expedited review 
is an option) 

10. Require the 
Commissioner to 
condition psychiatric 
projects on the 
acceptance of 
Temporary Detention 
Orders (TDOs)* 

The Commissioner does not have 
the authority to condition COPNs 
on the acceptance of TDOs.  

The Commissioner would be 
required to condition all approved 
psychiatric project COPNs on the 
acceptance of TDOs.  

 

Support; but need more 
information to understand if 
patient is appropriate for 
setting 

11. Require any 
project that is 
contested to be pulled 
from expedited review 
and placed into full 
review 

There is no requirement regarding 
contested projects in the regulation. 

Any project that is contested by a 
member of the public would be 
pulled out of expedited review and 
placed into full review.  

 

Support (if expedited review 
is an option) 
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12. Allow for 
members of the public 
to request a hearing 
for an expedited 
project 

There is no public participation 
requirement in the regulation.  

Members of the public would be 
able to request a public hearing for 
an expedited project to be held 
during the 45-day review cycle.  

 

Oppose 

13. Add the following 
COPN projects to the 
expedited review 
process for existing 
medical care facilities 
that already provide 
the applicable existing 
service:* 

• Medical-
surgical beds 

• Hospice beds 
• Psychiatric 

beds 
• Rehabilitation 

beds 
• Cardiac 

catheterization 
laboratories 

• Operating 
rooms 

• CT machines 
• MRI machines 
• PET machines 

Any facility interested in adding 
any items from the list are required 
to obtain a COPN through the 190-
day process.  

Facilities that already provide the 
applicable services for the 
corresponding listed items may 
request a COPN through the 
expedited review process to add 
any of the projects listed.  

Much more work to be 
done to evaluate this 
request 

TBD; much more 
information needed to make 
a recommendation 
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• Linear 
accelerators  

Add:  
Close the loophole 
that allows providers 
to convert Psych beds 
to other types 
without CON 
 

   Close the loophole that 
allows providers to convert 
Psych beds to other types 
without CON 
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Analysis on Potential Expedited and Psychiatric Process Changes 

 
Legislative Mandate: Chapter 423 of the 2024 Acts of Assembly mandates the State Health Services Plan Task Force to 
develop recommendations on expedited review of project types subject to certificate of public need (COPN) requirements that 
are generally non contested and present limited health planning impacts. The Task Force shall also create recommendations 
regarding: 

1. What facilities and projects listed in § 32.1-102.1:3 of the Code of Virginia should be added to the expedited review 
process; 

2. Criteria that should apply to any project types subject to expedited review; and 
3. A framework for the application and approval process of such projects.  

 
Project types for consideration shall include: 

1. Increases in inpatient psychiatric beds; 
2. Relocation of inpatient psychiatric beds; 
3. Introduction of psychiatric services into an existing medical care facility; and 
4. Conversion of beds in an existing medical care facility to psychiatric inpatient beds.  

 
Potential Expedited and Psychiatric Process Changes:  IN general, I believe that for the psychiatric facilities and beds 
COPN is an exercise is wasted time and money. With a 90+% approval rate one wonders why the process. The boards 
should do their due diligence as to the demand for and cost of any changes. The free market will push all to a level of 
excellence or they will fail. So far I have seen nothing that leads me to believe otherwise. 
 

Option How it works now How it would change Alternative? Vote 
Support, Oppose, No 
Position, or Undecided 

1. Move psychiatric 
beds from full COPN 
review to expedited 
review* 

Psychiatric beds are 
required to be 
requested using the full 
190-day COPN process 

Psychiatric beds could 
be requested at any 
time and would be 
reviewed during a 45-
day review period.  

Prefer no COPN, the 
BOD should have done 
their job 

Expedited at the most 

Submission - Thomas Eppes



 State Health Services Plan Task Force 

Page 2 of 7 
 

during the C 
application cycle.  

2. Move the 
establishment of a 
psychiatric facility 
from full COPN 
review to expedited 
review* 

In order to establish a 
psychiatric facility, a 
person is required to 
apply during the C 
application cycle for 
the full 190-day review 
process.  

A person could apply 
for a COPN for a 
psychiatric facility at 
any time and would be 
reviewed during the 45-
day review period.  

No COPN review for 
psychiatric facility 
establishment, the 
BOD/investors should 
have done their job 

Support expedited at the 
most 

3. Allow facilities that 
already provide 
psychiatric services to 
add beds using the 
expedited review 
process* 

All facilities, whether 
they already have 
psychiatric beds or not, 
are required to submit 
an application using 
the full 190-day COPN 
process during the C 
application cycle.  

Facilities with 
psychiatric beds would 
be able to request beds 
through the 45-day 
expedited process.  

No need for COPN, the 
facility BOD should have 
done their job 

Expidted at the most 

4. Allow facilities to 
relocate psychiatric 
beds through the 
expedited process* 

All facilities are 
required to obtain a 
COPN through the full 
190-day review cycle 
to relocate beds. If the 
bed relocation is 10 
beds or 10%, 
whichever is less, and 
when the cost of 
relocation is less than 
$5 million, facilities 
may apply for a COPN 
through the 45-day 

Facilities could obtain a 
COPN through the 45-
day expedited review 
process to relocate any 
number of beds. 

No need for COPN, 
should be a facility BOD 
decision 

Expedited at the most 
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expedited review 
process.  

5. Require facilities to 
request a COPN in 
order to convert beds 
from psychiatric beds 
to non-psychiatric 
beds* 

Facilities are able to 
convert psychiatric 
beds to non-psychiatric 
beds freely (this does 
not apply to beds added 
through the RFA 
process). 

Facilities would be 
required to request a 
COPN in order to 
convert beds from 
psychiatric beds to non-
psychiatric beds. 

If the BOD feels that this 
is necessary, so be it 

Expedited at the most 

6. Allow facilities that 
already provide 
psychiatric services to 
establish a new 
psychiatric facility 
through the expedited 
review process* 

All projects involving a 
new psychiatric facility 
are required to obtain a 
COPN. 

Facilities that already 
provide psychiatric 
services would be able 
to utilize the expedited 
process in order to 
establish a new 
psychiatric facility 
under its current 
hospital license.  

No need for a COPN Expedited at the most 

7. Move the addition 
of psychiatric services 
from full COPN 
review to expedited 
review* 

A facility is required to 
obtain a COPN in order 
to add new psychiatric 
services that have not 
been provided in the 
previous 12 months.  

To add new psychiatric 
services, a facility 
would be able to apply 
at any time and the 
application would be 
reviewed during the 45-
day review cycle. 

No need for a COPN. 
This is a duplicate 
question 

Expedited at the most 

8. Extend expedited 
review from 45 days 
to 90 days 

Expedited review 
projects adhere to a 45-
day review cycle that 
begins when an 
application is 
submitted and ends 

Expedited review 
projects would adhere 
to a 90-day review 
cycle that begins when 
an application is 
submitted and ends 

For psychiatric facilities 
and beds remove COPN 

oppose 
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with a decision from 
the Commissioner by 
the 45th day.  

with a decision from 
the Commissioner by 
the 90th day.  

9. Require the 
Commissioner to 
condition expedited 
review applications on 
providing a specified 
level of charity care* 

The Commissioner 
does not have the 
authority to condition 
expedited review 
projects.  

The Commissioner 
would be required to 
condition all approved 
expedited project 
COPNs on providing a 
specified level of 
charity care. 

This may be the choice of 
the 
legislature/commissioner. 
I would prefer nothing 
supported by the state 
paying for the care 
appropriately. 

Expedited not needed as is 
the commissioner will set 
the standard 

10. Require the 
Commissioner to 
condition psychiatric 
projects on the 
acceptance of 
Temporary Detention 
Orders (TDOs)* 

The Commissioner 
does not have the 
authority to condition 
COPNs on the 
acceptance of TDOs.  

The Commissioner 
would be required to 
condition all approved 
psychiatric project 
COPNs on the 
acceptance of TDOs.  

This may be the choice of 
the 
Commissioner/legislature 

Up to 
legislature/commissioner if 
needed 

11. Require any 
project that is 
contested to be pulled 
from expedited review 
and placed into full 
review 

There is no 
requirement regarding 
contested projects in 
the regulation. 

Any project that is 
contested by a member 
of the public would be 
pulled out of expedited 
review and placed into 
full review.  

No COPN, this contesting 
is a delaying anti-
competitive stance. 

Expedited at the most. 

12. Allow for 
members of the public 
to request a hearing 
for an expedited 
project 

There is no public 
participation 
requirement in the 
regulation.  

Members of the public 
would be able to 
request a public hearing 
for an expedited project 
to be held during the 
45-day review cycle.  

Not needed. Who in the 
public has the knowledge 
to do this? The BOD’s 
have public members, 
that should be enough 

Expedited at the most 
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13. Add the following 
COPN projects to the 
expedited review 
process for existing 
medical care facilities 
that already provide 
the applicable existing 
service:* 

• Medical-
surgical beds 

• Hospice beds 
• Psychiatric 

beds 
• Rehabilitation 

beds 
• Cardiac 

catheterization 
laboratories 

• Operating 
rooms 

• CT machines 
• MRI machines 
• PET machines 
• Linear 

accelerators  

Any facility interested 
in adding any items 
from the list are 
required to obtain a 
COPN through the 
190-day process.  

Facilities that already 
provide the applicable 
services for the 
corresponding listed 
items may request a 
COPN through the 
expedited review 
process to add any of 
the projects listed.  

To be discussed  

14.  
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*Requires a legislative change 
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From: Dr. Keith Berger, MD 

To: Karen Shelton, MD, State Health Commissioner 

Re: Virginia State Health Plan Services Task Force Recommendations on 

Psychiatric COPN and Expedited Review 

 

Dear Commissioner,  

 

I am writing you as one of the (2) MSV physician representatives appointed to 

the State Health Services Plan Task Force charged with reforming COPN 

requirements in Virginia. I will shortly be submitting my ‘official’ Task Force vote 

on psychiatric COPN and expedited review proposals under separate cover to 

the VDH. VDH also requested any additional comments be submitted to VDH for 

consideration.  I would like to take this opportunity to share with you those 

comments based on my personal and professional experience.  

 

 As a physician actively practicing in the state of Virginia continuously for the 

past 43 years, I have had direct experience with the impact of Virginia COPN on 

my own practice and the many cases and stories I hear about. For the past 15 

years or so, I have made many trips to Richmond attempting to convince 

legislators of the need to reform COPN.  None of these efforts have been 

successful. When I first opened my practice in 1981, we became the first GI 

practice in the state of Virginia to offer in-office GI procedures vs. the much 

costlier hospital-based GI procedures.  This resulted saving countless taxpayer 

dollars and made cancer screening much more accessible for people.  Office 

based endoscopy quickly became the standard of care, the cost of screening 

was greatly reduced, and many saved lives through improved access to 

preventive services.  Now, after 43 years of operating my office, I find myself 

less concerned with innovating care, but rather the very survival of my practice.  

COPN laws have to this point prevented me from being paid by Medicare as a 

facility for any GI procedure in my office.  Together with dropping professional 
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reimbursement, this is greatly impacting the viability of my practice and others 

like it.  Last year, 2023, for the very first time, my practice actually lost money.  

The result was having to arbitrarily cut back on Medicare patients because of 

these financial losses.  I was forced to reduce my age limit for a portion of my 

office patients in an attempt to remain viable as a practice.  Now those 2-300 

patients I used to care for will have to find their GI care somewhere else, but 

that is going to be difficult since everyone is operating under the same 

constraints.  GI is not the only medical specialty under fire. In part because of 

the consolidation and monopolization of healthcare, many veteran, highly 

experienced physicians are leaving practice.  This, coupled with the already 

35,000 physician shortage, is making healthcare harder and harder to find. Wait 

times are now ridiculous.  People can’t even get a primary care physician.  I 

spoke to a PCP in Elizebeth City last week—the earliest she could get a 

neurologist to evaluate her patient was 12 months (!).  People are using the ER 

as a clinic just to get health care.  The ER staff and physicians are stressed out 

to the max.  The situation is not sustainable.  In the face of all of this, why are 

we not liberalizing healthcare law in Virginia?  During the pandemic, CMS took 

what was an unusual initiative and lessened their restrictions on telemedicine.  

This opened up access to services that would have been greatly strained (at 

least worse than they already were) and is now an established form of 

healthcare delivery.  To the contrary, with COPN restrictions, we are not 

effectively responding to meet the critical need for services.  COPN laws are 

simply worsening the crisis.  Is this the time to ‘double down’ on old 

restrictions, when people can’t get care?  I had understood that the Task Force 

was initially created to reform COPN laws, presumably for the better.  That 

would be eliminating all or some of them or significantly cutting back on the 

services requiring COPN.  What the Task Force has come up with, in my view is 

nothing but window dressing—no substantive change.  In fact there has been no 

substantive change in COPD in Virginia for more than 30 years or the 15 years 

I’ve been journeying to Richmond in hopes of getting some change.  How is it 
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that the hospitals have to this point invariably been successful in beating down 

consumer interests?  I’ve yet to see (1) substantive change to COPN in my 

professional lifetime, in my 43 years of GI practice.  Right now, my local hospital 

corporation limits me to (5) outpatient cases per month.  The reason, they say, 

is because they don’t have the resources. Yet the very same hospital corporation 

has invariably opposed COPN at every turn.  When will VDH and our legislators 

start to act in the best interests of consumers and patients, rather than special 

interests? 

 

I’m afraid my ‘additional comments’ has turned into a tirade, but as our 

commissioner I am sure you can hear the message.  I believe the current 

proposals (while I did vote for them because the MSV has requested that I do) 

are inadequate—nothing but ‘window dressing’ with no substantive reform.  My 

‘personal’ vote is to release all psychiatric facilities from COPN. The so-called 

COPN ‘expedited’ review is a joke.  The existing process has never even been 

utilized because the requirements are far too onerous.  A far more sensible 

course would be to simply eliminate COPN.  The cost to consumers and 

healthcare is just too high.  I believe we are doing nothing to fix a system that 

doesn’t work--and things are getting worse.  How much of a crisis will we need 

to ACT? 

 

Commissioner, thank you for your time and commitment to healthcare.  I hope 

my comments, though somewhat ‘unfiltered,’ could change some hearts and 

minds in Richmond.  I’m told that ‘the people in Richmond really do care about 

the impact of their actions on people.’ I would like this belief to be true. 

 

PS I am sure you are familiar with the numerous academic studies on the impact 

of COPN laws across the nation and in the Commonwealth.  I’ve taken the liberty 

of attaching Matt Mitchel’s recently published review of the 128 academic 

studies done on COPN and the repeated conclusion that COPN laws are 
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unequivocally harmful to healthcare.  If there is any need to discuss any of my 

comments I am available most anytime on my cell 757-412-7737.  Thank you 

again for your generous listening.     

 

With Best Regards, 

 

Keith E. Berger, M.D. 

 

Kb/kb 





 
 
SUBMITTED VIA EMAIL AT Allyson.Flinn@vdh.virginia.gov   
 
June 28, 2024 
 
Allyson Flinn 
Policy Analyst 
Office of Licensure & Certification 
Virginia Department of Health 
9960 Mayland Drive, Suite 401 
Henrico, VA 23233  
 

Re: Evidence-Based Literature on Efficacy of Certificate of Need Laws 
 

Dear Ms. Flinn, 
 
The Chair of the State Health Services Plan Task Force, Dr. Thomas Eppes, notified the Task 
Force that if any organization has evidence-based papers or publications they would like to be 
shared with the Task Force to submit them to you for distribution before the July 12, 2024, 
meeting of the Task Force.  This letter and enclosures are submitted in response to that request. 
 
As a preliminary matter, the submission of any evidence-based papers or publications to the Task 
Force should be used for educational purposes of Task Force members only, not to develop or 
advance a larger study or analysis by the Task Force regarding the effectiveness of certificate of 
need laws. Pursuing any such larger study by the Task Force would be wholly outside of the 
scope and authority of the Task Force created by the legislature.  As established in statute at Va. 
Code. § 32.1-102.2:1, the purpose of the Task Force is “advising the Board on the content of the 
State Health Services Plan,” which is the document that is used to determine need and the basis 
for approval of applications for all projects regulated under the law. The Task Force is further 
instructed to provide recommendations related to the State Health Services Plan, specific 
objective standards of review, project types that are generally noncontested and present limited 
health planning impacts, whether certain projects should be subject to expedited review, and 
improvements in the certificate of public need process.  It is not granted authority or charged to 
evaluate the merits of the certificate of need program more generally. 
 
Response to Mercatus Center Materials 
 
With respect to the materials already submitted to the Task Force from the Mercatus Center, it is 
important to note that these are testimony documents and labeled as “working papers.”  Such 
working papers are not typical peer-reviewed academic research publications. Though the 
Mercatus Center is associated with George Mason University and many of its scholars and other 
staff teach or attend the university, these publications are not George Mason University 
publications. Disclosure statements indicate that Mercatus Center working papers present the 
author’s provisional findings and that “upon further consideration and revision” it is expected 
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that the studies will be “republished” in an academic journal. In the state presented, as far as we 
can ascertain, they have not been accepted for publication in peer-reviewed professional journals. 
 
It is also important to note several limitations raised in the Mercatus Center documents, 
including statements that findings present correlations, but not causal connections or 
explanations of the findings for the hypotheses being examined. Furthermore, as shown in the 
first article submitted, Mercatus Center authors frequently cite articles by other Mercatus Center 
authors as support for the article’s own findings and conclusions. This is inconsistent with peer-
reviewed, evidence-based research publications.  
 
Lastly, with respect to findings by the Mercatus Center that Virginia’s certificate of public need 
(COPN) law results in fewer beds, hospitals, and rural ambulatory surgical centers than states 
without certificate of need (CON) laws, this completely overlooks data showing that Virginia is 
well-supplied with an appropriate level of medical facilities and capacity.   The ratio of 
community hospital beds to population has been decreasing nationwide for more than two 
decades. The U.S. ratio has consistently moved closer to the Virginia ratio (i.e., the higher U.S. 
ratio has/is falling faster than the Virginia ratio). There is no indication of a need for any 
additional beds statewide, much less the 10,000 additional beds Mercatus Center argues are 
needed to improve access. On average, roughly more than 4 out of 10 Virginia hospital beds are 
unoccupied.  It is also worth noting that in the presence of a substantial hospital bed surplus, 
Virginia hospital use rates have been decreasing for about three decades for a number of reasons 
unrelated to certificate of need (e.g., shift to outpatient care, healthier population, 
changing/improving treatment capability and practices). 
 
Similar observations can be made about computed tomography (CT) and magnetic resonance 
imaging (MRI). Average use of CT scanners regularly falls below the nominal planning 
standard, less than 6,000 scans per scanner per year. There is substantial unused CT capacity in 
all regions of the state. The same is true about average use of MRI scanners, which regularly 
falls below the nominal planning standard, less than 3,500 scans per scanner per year. As with 
CT scanners, there is substantial unused MRI capacity in all regions of the state. 
 
As it relates to rural ambulatory surgical centers, a review of Virginia COPN records for the last 
two decades shows that no COPN application for an ambulatory surgical center in a rural area 
has been recommended for denial by reviewing parties and none has been denied. The relatively 
low number of ambulatory surgical centers in rural areas is a function of demography and market 
forces, not regulatory indifference or failure. 
 
Peer-Reviewed Published Literature 
 
There are voluminous studies and peer-reviewed literature by economists and health policy 
researchers analyzing the effects of certificate of need laws on costs, efficiency, outcomes, and 
access to care. Generally speaking, the results of this body of work are mixed and the use of 
these studies is limited because there is insufficient empirical data to produce statistically 
significant correlations and it is extremely difficult to isolate the effect of other confounding 
factors present in our health care delivery system. 
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Below is a sampling of studies that evaluate the effects of CON on charity care, access to care 
and quality. Reference materials for these studies is enclosed. 
 
Effect on Charity Care 
 
Research supports the rationale that CON laws are needed to allow providers to maintain 
financial margins so that they can cross-subsidize indigent care. 

• Zhang (2008) found that CON laws increased the number and percent of admissions 
for the uninsured by non-profit hospitals and are significantly positively related to the 
percent of admissions for the uninsured by for-profit hospitals.  

• Campbell and Fournier (1993) found evidence that CON laws have been used to 
promote internal subsidization of indigent care. 

 
Several studies suggest that specialty service providers and ASCs proliferate in the absence of 
CON laws, that these providers focus on more profitable services and a more favorable payor 
mix, and that this may adversely impact the ability of health care providers to sustain levels of 
charity or indigent care or provide essential health care services. 

• Mitchell (2005) found that physician-owned specialty hospitals treated higher 
percentages of profitable cases, less-severe cases, and had a more favorable payor mix, 
suggesting that specialty hospitals may adversely impact access to care for indigent 
patients.  

• GAO (2003) found that most specialty hospitals focus on highly profitable services and 
often are not located in areas of medical need. Available online at 
https://www.gao.gov/assets/gao-04-167.pdf  
 

Effect on Cross-Subsidization and Essential Health Care Services 
 
There is no definitive research on the effects of deregulation on the ability of hospitals to 
continue to provide essential health care services through cross-subsidization by more profitable 
health care services; however, there is evidence that the practice of cross-subsidization exists. 

• Guy et al. (2014) found support for conjecture that hospitals reduce unprofitable 
services in response to adverse shocks to profitable services created by single-specialty 
entrants into the market. Reductions in volume of psychiatric, substance abuse, and to a 
lesser extent trauma care were greatest among hospital systems most exposed to 
potential loss in volume of their cardiac services. 

• Dobson et al. (2006) recognized the integral role of cost-shifting across patient 
populations and cross-subsidization across service lines. 

 
Effect on Quality 
 
There is robust empirical evidence that concentration of higher procedure volume, a benefit of 
CON review standards, is strongly associated with better outcomes. 

• Conover and Sloan (1998) found more than 100 studies that established a strong 
association between higher procedure volumes and better outcomes. 
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To the extent that deregulation leads to the expansion of services with lower procedures 
volumes, this could lead to an overall decline in the quality of care.  

• Vaughan-Sarrazin, et al. (2002) found that unadjusted mortality rates for Medicare 
patients undergoing CABG surgery was higher in states without CON. 

• DiSesa (2006) and Popescu (2006) found that CON regulation had some positive 
impact on quality for cardiac surgery. 

• Ho (2004) found that CON may be marginally effective in improving outcomes for 
PTCAs. 

• Ross et al. (2007) found CON regulation of cardiac catheterization was associated with 
the continued delivery of more appropriate care after admission for AMI and reduced 
delivery of less appropriate care. 

• Cancienne et al. (2020) found that the rate of decrease in the incidence of knee 
arthroscopy was significantly greater in CON states than that in non-CON states, CON 
states also had significantly lower charges at all time points, and overall, compared 
with non-CON states. There were significantly more high- and mid-volume facilities in 
CON states than in non-CON states, and there were significantly more low-volume 
facilities in non-CON states than in CON states. Finally, there were significantly higher 
rates of emergency room visits within 30 days and infection within 6 months in non-
CON states than in CON states. 
 

Hospital Beds 
 
There is some evidence that CON regulation of hospital beds has had positive effects on 
efficiency and costs. 

• Rosko and Mutter (2014) found that hospitals in states with CON laws that regulate 
acute care beds were more cost-efficient than hospitals located in other states and 
suggest that the differences could be driven by greater capital efficiency in CON states. 
Mean total capital expenses per bed were significantly lower in CON states, coupled 
with a higher mean occupancy rate in these states. 

• Hellinger (2009) found that CON laws have reduced the number of hospital beds by 
about 10%, which has led to a slight reduction in healthcare expenditures in CON 
states. 

 
Neonatal Special Care Services 
 
Lorch et al. (2012) found that states without CON laws had significantly more hospitals with a 
NICU compared to other states, with Level III NICUs (specialty and sub-specialty level 
nurseries) contributing to most of the difference. There were no differences in infant mortality 
rates, except for CON states with at least one large metropolitan area, which showed 
significantly lower all-infant mortality rates, suggesting that CON may be an effective tool for 
encouraging regionalization of neonatal intensive care. Overall, the study concluded CON 
programs that oversee NICUs are associated with more efficient delivery of neonatal care.  
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What Happens Without CON - Measuring the Effects of Deregulation in Pennsylvania 
 
While data from states that have eliminated CON has been incorporated into numerous studies 
and comparison models to determine the effects of deregulation on access to care, supply of 
services, costs, and quality of care, there is limited empirical data on state-specific effects of 
deregulation. 
 
Research conducted by state officials in Pennsylvania provides some insight into the effects of 
deregulation. According to a Pennsylvania Health Care Cost Containment Council (PHC4) report 
issued in October 2007, a decline in the number of general acute care hospitals in the ten 
years following repeal of CON (1996-2005) was accompanied by a dramatic increase in the 
number of ambulatory surgery centers (ASCs). The number of ASCs quadrupled, growing 
from 44 to 177. This was twice the rate of growth at the national level. The number of general 
acute care hospitals fell from 206 to 177, a decline of 14.1%, doubling the rate of decline at the 
national level (5.0%). This decline in general acute care hospitals included eight closures, 
twenty-two mergers, and four conversions. 
 
During the same time period, there was pronounced growth in utilization of outpatient 
diagnostic and surgical cases. The growth in cases at ASCs outpaced the growth of cases at 
outpatient hospital departments, with total growth split evenly between ASCs and outpatient 
hospital departments. By 2005, one of every four outpatient diagnostic and surgical cases were 
performed in an ASC with the most common procedures being colonoscopies and eye surgeries. 
 
The PHC4 report also showed that the statewide pre-tax operating margin for ASCs was six 
times greater than the statewide operating margin for general acute care hospitals. This 
difference may be attributable in part to a more favorable payor mix in ASCs. One in ten 
(10.3%) of general acute care hospital patients undergoing outpatient diagnostic and surgical 
cases was a Medicaid recipient, while only 3.1% of ASC patients were covered by Medicaid. 
 
The Pennsylvania Legislative Budget and Finance Committee issued a report conducted as part 
of a legislative study of the quality of specialized clinical services including cardiac 
catheterization and open heart surgery. In 2002, one-third (7 of 21) of the cardiac 
catheterization programs with open heart surgery that started after the sunset of CON did 
not meet industry standard minimum proficiency volumes though all programs approved 
previously under CON continued to meet or exceed minimum proficiency volumes. Several of 
these programs not meeting minimum proficiency volumes would have been de-licensed if 
operating in other states like Massachusetts. The report also showed higher rates of therapeutic 
catheterizations and higher mortality rates at facilities that do not meet minimum 
proficiency volumes. 
 
Other Evidence in Support of Virginia’s Regulatory System 
 
State health care regulatory policies, including certificate of public need, can reduce the cost of 
delivering health care if they are effectively structured.  Virginia’s certificate of public need laws 
are primarily focused on community-wide cost containment and spending, rather than focusing 
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on procedure-by-procedure costs.  A recent report by Altarum includes several facts and figures 
that reflect Virginia’s positive health regulatory environment: 
 

• Personal health care spending in the Commonwealth remains below national averages 
across several measures including total spending as a percent of state gross domestic 
product (GDP) and per capita health care spending.  

• The Altarum report found that “Virginia’s total health spending” as a percent of GDP 
“mainly stayed constant between 2015 and 2020 but has been declining in 2021 and 
2022.”  

• The share of state GDP spent on health care declined from 15.8 percent in the fourth 
quarter of 2020 to 14.7 percent in the fourth quarter of 2022, reflecting an amount of 
spending in Virginia that “is the lowest since 2011 and well below the national average.”  

• In evaluating health care spending, the report notes that “Virginia’s estimated health 
spending per capita in 2022 was over $1,800 less than the national average.”  

• That includes Virginians spending less than the national average on “professional, 
physician, and clinical services ($260 less per capita); hospital care ($570 less per 
capita); nursing home, residential, and home health ($130 less per capita); prescription 
drugs ($340 less per capita) and other care ($510 less per capita).” 
 

In light of these positive indications, and the experience of deregulating in other states, any 
changes to Virginia’s certificate of public need laws must be carefully considered to avoid any 
unintended consequences. 
 
Thank you for including this information and enclosures in materials submitted to the Task 
Force. We hope that this additional information provides value to the SHSP Task Force as it 
continues its work.  
 
Again, we are grateful for the work that the Task Force are undertaking to improve Virginia’s 
COPN Program. The COPN Program is a critical policy function of the Commonwealth and 
reforms to modernize this program present a great opportunity to produce greater efficiencies 
and generate even better outcomes.   
 
 

Sincerely, 

 
R. Brent Rawlings 
Senior Vice President & General Counsel 

 
Enclosures 

 

cc:  Dr. Thomas Eppes, Chair, SHSP Task Force 
Karen Cameron, Vice Chair, SHSP Task Force 
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SUMMARY 

 

This dissertation project examines the effect of various state regulations such as 

Certificate-of-Need (CON) regulation, uncompensated care pools and community benefit 

requirement laws on hospital provision of uncompensated care and analyzes both for-

profit and non-profit hospitals’ responsiveness to the regulatory environment. The 

analysis of these regulations uses panel data econometric methods for a sample of 

hospitals in 17 states from 2002 to 2004.  This study overcomes the limits of previous 

research that focused primarily on the effect of a single regulation in a given state. It uses 

three estimation methods: pooled Ordinary Least Squares (pooled OLS), random effects 

generalized least squares (GLS) and Hausman Taylor instrumental variable (HTIV) to 

obtain the parameter estimates. Weighing the advantages and disadvantages of each 

method, we interpret results based on the cross-validation of the GLS and HTIV 

estimates.  Findings suggest that nonprofit and for-profit hospitals respond to some policy 

instruments similarly and others differently. For example, both nonprofit and for-profit 

hospitals respond to CON laws by increasing their uncompensated care provision. 

However, they respond to policy incentives such as community benefit requirement laws 

differently. Furthermore, regulatory interactions are found to significantly influence the 

uncompensated care provision by both nonprofit and for-profit hospitals. The dissertation 

helps policy makers formulate strategies to create incentives to enhance access to care for 

the economically disadvantaged. For example, implementing CON and providing public 

subsidies at the same time may offer better access to care for the uninsured than 



 xiii

implementing either regulation alone. However, community benefit requirement laws do 

not appear to expand the amount of uncompensated care provided by nonprofit hospitals.  



 

1 

CHAPTER ONE 

INTRODUCTION 

 

A continued decline in the share of the population with health insurance coverage 

combined with movement to decreased reimbursement for hospitals have caused renewed 

concern about access to health care for the underinsured and uninsured. Hospital 

uncompensated care, a primary source of care for the indigent, has been declining even 

though the demand for such care continues to grow. According to a Census Bureau report, 

the number of uninsured has risen considerably over the years. In less than a decade, the 

percentage of people without health insurance coverage rose from 14.2 percent in 2000 to 

15.8 percent in 2006, that is, 47 million people (DeNavas-Walt, Proctor et al. 2006; 

Census 2008). This trend has resulted in substantial stress for public and nonprofit 

teaching hospitals that have played a central role in providing access to care for the 

indigent. American Hospital Association (AHA) statistics show that hospitals provided 

almost $29 billion in uncompensated care in 2005, which comprised about six percent of 

U.S. acute care hospitals’ revenue (AHA 2006). In the face of growing fiscal pressures, 

this burden has started to jeopardize the financial solvency of some hospitals, and has 

consequently exerted significant impact on access to care for those who need it the most.  

Because state regulatory policies have greatly influenced the level of 

uncompensated care and the ability of hospitals to finance such care, this study examines 

the impact of such policies on hospital provision of uncompensated care and analyzes 
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hospitals’ relative responsiveness to the regulatory environment*. Specifically, the study 

will seek to answer the following research questions: (1) How do regulatory 

environments affect hospitals that differ by type of ownership?  (2) Do regulatory 

interactions make individual regulations more or less effective?   

Answers to these research questions are important because they will help policy 

makers formulate strategies to improve hospital financing of uncompensated care and 

create incentives to enhance access to care for the uninsured. For instance, in light of the 

recent debate over the new Internal Revenue Service (IRS) ruling requiring nonprofit 

hospitals to report community benefits, it is crucial for the policy makers to understand 

the intended or unintended consequences of the existing state community benefit 

requirement laws and whether they influence other similar regulations. In addition, 

alternative interventions might be developed to protect the safety net hospitals†, which 

are often the last resort for care for the uninsured and underinsured, by redistributing the 

burden of uncompensated care to financially relieve these providers. Furthermore, if 

regulations are jointly effective in increasing hospital provision of uncompensated care, 

policy makers targeting at expanding access to care for the uninsured should consider 

designing more complex regulatory strategies. If interaction among regulations reduces 

the effectiveness of an individual regulation, the existing regulatory environment should 

                                                 

 
 
* Note that we are not including federal regulations in the current study due to a lack of variation across 
states. Our main interest lies in state’s regulatory variations. 
† These are hospitals, either public or private, that have a legal obligation or a commitment to provide direct 
health care services to the uninsured or underinsured Dalton, et al. (2005). "Survival strategies for 
Michigan's health care safety net providers." Health Serv Res 40(3): 923-40..  
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be carefully examined when new regulations are designed.  Thus, the investigation of 

multiple regulations is crucial to policy design (Antel, Ohsfeldt and Becker, 1995).  

We adopt panel data econometric methods for a sample of 2,235 nonprofit and 

295 for-profit hospitals in 17 states from 2002 to 2004.  This study uses a comprehensive 

dataset that includes information obtained from three major data sources: the American 

Hospital Association (AHA) annual survey of hospitals, the Area Resource File (ARF) 

and the State Inpatient Database (SID) of the Health Care Utilization Project (HCUP).  It 

overcomes the limits of previous research that focused primarily on the effect of a single 

regulation in a given state. It uses three estimation methods: pooled Ordinary Least 

Squares (pooled OLS), random effects generalized least squares (GLS) and Hausman 

Taylor instrumental variable (HTIV) to obtain the parameter estimates. Weighing the 

advantages and disadvantages of each method, we interpret results based on the cross-

validation of the GLS and HTIV estimates.   

Our findings suggest that nonprofit and for-profit hospitals respond to some 

policy instruments similarly and others differently.  In addition, we find significant 

regulatory interactions. Sometimes the effect of a regulation bundle differs from that of 

individual regulations.  This result indicates that previous studies that failed to include 

regulatory interactions tend to overestimate or misestimate the effect of single regulations. 

Some important limitations need to be noted. Due to data unavailability, we do not have 

real changes over time for some key variables that the HTIV model uses to construct 

robust internal instruments. Additionally, our population adjustment of these variables, 

though introducing within group variation, creates measurement errors that could bias our 

estimates. Future research should focus on obtaining more data on these variables so that 
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we could improve the HTIV estimations. Enhanced measures of regulatory intensity 

using data that include information on primary/preventive care should also be used 

improve our understanding of the mechanism by which these regulations affect hospital 

uncompensated care provision.  
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Scope of the Research 

In the current research, we focus on nonfederal, short-term general medical and 

surgical hospitals. We exclude nursing homes, hospices, and home health care agencies 

because they compete in a different market and are typically treated separately. We 

further exclude federal hospitals for similar reasons.  

 We focus on differences in state regulatory environments for three reasons. First 

and foremost, states are playing an increasingly significant role in regulating their 

marketplaces. With the recent shifts toward a more state-centered form of federalism, 

states have been encouraged to formulate and implement their own regulations to reflect 

regional dynamics (Turnock and Atchison 2002). Second, failure to recognize regulatory 

variations among states would lead to an incomplete understanding of regulation’s impact 

on organizational behaviors (Anderson, Heyssel et al. 1993). Third, states have always 

been an ideal laboratory for “natural experiments”. With the variation in the regulatory 

environment among states, we are able to test theoretical models in a more scientific and 

rigorous fashion, using a near-natural experiment approach (i.e., comparisons of 

outcomes under different regulatory environments).  To capture a state’s regulatory 

environment, we include in our analysis a much broader scope of regulations than many 

existing studies. These regulations include Certificate-of-Need (CON) laws, Any-

Willing-Provider (AWP) or Freedom-of-Choice (FOC) regulation, rate-

setting/uncompensated care pool regulation, state hospital conversion regulation, and 

community benefit mandates.‡ 

                                                 

 
 
‡ Due to a lack of variations on AWP/FOC and state hospital conversion regulations in our data sample, we 
do not empirically test the impact of these two regulations.   
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Dissertation Overview 

This dissertation is organized as follows. Chapter Two first reviews literature on 

hospital regulation and behavior, as well as hospital provision of uncompensated care. It 

then summarizes the empirical studies and identifies gaps in the research.   

Chapter Three discusses theoretical models of hospital behavior and 

uncompensated care provision. The first section develops models of hospital behaviors in 

response to exogenous changes. The next section presents hypotheses to be tested.  

Chapter Four presents the methodology, empirical model, and data to be used in 

the analysis. Chapter Five describes the estimation methodology and presents findings, 

while Chapter Six concludes, discusses policy implications and study limitations, and 

suggests directions for future research.   
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CHAPTER TWO 

LITERATURE REVIEW 

 

Previous literature analyzing regulation’s impact on uncompensated care 

provision largely emphasizes the effect of a single regulation without much focus on 

sectoral differences or policy interactions. This chapter first reviews literature on 

uncompensated care trends. It then explores motivations for government intervention and 

the regulation of the hospital industry. This chapter then describes the specific regulations 

under investigation and reviews relevant empirical studies. It concludes with a summary 

of the literature and an evaluation of the gaps in prior research.  

Trends in Uncompensated Care Provision  

Health services researchers have been closely monitoring uncompensated care 

trends since the early 1980s. They have generally found that between 1980 and 1990, the 

relative cost of uncompensated care as a percentage of total revenue for all non-federal 

acute care hospitals increased by about 20 percent, with much of the increase occurring in 

the first half of the 1980s. The 1990s saw a reversed trend. Despite the fact that the 

demand for uncompensated care continued to increase, the level of uncompensated care 

generally declined throughout the 1990s (Atkinson, Helms et al. 1997; Cunningham and 

Tu 1997; Mann, Melnick et al. 1997; GAO 2006). These studies also find that 

uncompensated care has not been evenly distributed across hospitals and in fact has been 

increasingly concentrated among a small number of hospitals. Public and nonprofit 

teaching hospitals bear much of the uncompensated care burden. Some studies report a 
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lower level of uncompensated care supply by for-profit hospitals when compared with 

nonprofit and public/nonprofit teaching hospitals (Rosenau 2003). Some others fail to 

show that there is significant performance difference between for-profit and nonprofit 

hospitals on this criterion§ (Rosenau 2003; Rosenau and Linder 2003).  

For example, a 2006 General Accounting Office report (GAO 2006) reviewed 

hospital uncompensated care provision by nonprofit, for-profit and government hospitals 

in five states (California, Florida, Georgia, Indiana, and Texas). Their statistics show that 

government hospitals generally devoted the largest share of patient operating expenses to 

uncompensated care. The nonprofit hospitals’ average percentages of uncompensated 

care expenses were greater than for-profit hospitals in four of the five study states 

(Florida, Georgia, Texas, and Indiana). In California, the report did not find significant 

differences among the two hospital groups. In addition, within each hospital group, the 

uncompensated care burden was generally concentrated in a small number of hospitals. 

The authors of the report did not, however, control for any hospital or market 

characteristics that might influence hospital provision of uncompensated care.   

Another study released by the Congressional Budget Office (CBO) expands on 

the GAO’s findings (CBO, 2006). Using the same dataset, the CBO adopted multiple 

regression techniques to adjust the differences between nonprofit and for-profit hospitals 

                                                 

 
 
§ The empirical literature examining other performance criteria such as cost, efficiency, diffusion of 
technology, or quality of care among hospitals of different ownership types is not discussed here. For a 
systematic evaluation of nonprofit vs. for-profit performance, please see Rosenau, P. V. (2003). 
"Performance Evaluations of For-profit U.S. Hospitals Since 1980." Nonprofit Management and 
Leadership 13(4): 401-423, Rosenau, P. V. and S. H. Linder (2003). "Two Decades of Research Comparing 
For-profit and Nonprofit Health Provider Performance in the United States." Social Science Quarterly 
84(2): 219-241..  
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in uncompensated care provision due to hospital and market characteristics. They report 

an adjusted difference of 0.6 percentage points in uncompensated care as a share of 

operating expenses, with nonprofit hospitals slightly leading for-profit hospitals.  

Schlesinger et al. (1997) used data from a 1987-1988 national survey of 915 

psychiatric specialty and general hospitals to examine the impact of hospital ownership 

and competition, as well as the interaction of these variables on access to hospital care for 

the uninsured. Results from their Ordinary Least Squares (OLS) regressions show that 

controlling for some confounding covariates, nonprofit hospitals operating in 1988 

provided significantly more uncompensated care than their for-profit counterparts. 

However, when competition intensifies, such difference in the provision of 

uncompensated care tends to disappear.  

 Another study by Norton and Staiger (1994) used the 1981 American Hospital 

Association (AHA) annual survey of hospitals to compare the volume of uninsured 

patients treated in nonprofit and for-profit hospitals. Employing an instrumental variable 

approach, their study failed to find any significant ownership-related difference in the 

number of uninsured patients served by nonprofit and for-profit hospitals when they are 

located in the same market. However, they also found that for-profit hospitals often self-

select into better-insured markets to avoid those in need of charity care.    

 Banks, Paterson and Wendel (1997) examined nonprofit vs. for-profit hospital 

response to exogenous shocks in term of their uncompensated care provision. They used 

an unbalanced panel of non-Kaiser acute care hospitals in California from 1981-1989 to 

test the hypotheses that nonprofit and for-profit hospitals react differently to exogenous 
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shocks in the market when they make decisions to supply uncompensated care measured 

as bad debt and charity care expenditures.   The study results show that decreased 

demand for hospital services is associated with an increase in the for-profit hospital 

supply of uncompensated care, and a negative but insignificant change in the nonprofit 

hospital supply of such care. Reduced community expectations as measured by the 

percent of public hospitals in the market are negatively related to for-profit hospital 

uncompensated care provision.  

 Using discharge data from California’s short-term acute care hospitals that were 

operating from 1982-1988, Gruber (1994) investigates the impact of market 

concentration on hospital provision of uncompensated care measured as bad debt and 

charity care charges. Results show that hospitals in less concentrated areas reduced their 

uncompensated care, relative to those in more concentrated areas. However, this study 

did not directly test whether hospitals of different ownership types respond to market 

concentration differently in terms of their uncompensated care provision due to limited 

sample size (398 hospitals including public, for-profits and nonprofits). Instead, the study 

shows that controlling for market concentration and other covariates, for-profit and 

nonprofit hospitals’ supply of uncompensated care did not differ significantly.    

 In summary, the literature provides some evidence that nonprofit and for-profit 

hospitals might behave differently in terms of their uncompensated care provision as well 

as responses to the exogenous environment. This is relevant to our analysis of regulation 

because if hospitals of different ownership types respond in different ways with regard to 

their uncompensated care provision, they ought to be modeled differently and tested in 

separate equations.  
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Theory of Regulation 

In order to predict hospital responses to regulation or in other words, the impact 

of regulation on hospital provision of uncompensated care, it is important to understand 

motivations for states to intervene in private activities. There are mainly three lines of 

theory that provides reasons for government interventions: the public interest theory, the 

private interest theory and regulation for taxation.  

The prevailing theory of regulation since Adam Smith has been known as the 

“normative analysis as a positive theory” or NPT (Joskow and Noll 1981). It regarded 

market failure as the motivating reason for the entry of regulation. Once established, 

regulatory bodies were supposed to lessen or eliminate the inefficiencies engendered by 

the market failure (Peltzman 1989).   Since this theory is based on traditional welfare 

economics, it implies that regulations are implemented to serve the public interest. 

However, the weakness of this theory is its assumption that perfectly informed social 

welfare maximizers are either managing the regulation or running the regulated 

organizations (Winston 1993).   

Private interest theory of regulation starts with the capture theory or CT. It states 

that over time regulatory agencies are controlled by the industry pressing to pass 

supportive regulations (Stigler 1971). In other words, regulation is designed to protect the 

regulated firms from competition. It was later developed by Pelzman (1976) and Becker 

(1983) into a general line of theory called the Chicago theory of regulation or the 

economic theory of regulation (ET). Taken together, the private interest theory implies 

that members of the regulated industry often form effective advocacy coalitions that are 

able to influence policy making for their own protection.  
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The taxation by regulation theory is developed mainly because neither public 

interest theory or private interest theory is able to adequately explain the deliberate and 

continued provision of many services by the regulated industry at lower rates and in 

larger quantities than would be offered in an unregulated competitive or monopolistic 

market (Posner 1971). This theory hence maintains that regulation is designed to realize 

cross-subsidization. That is regulatory authorities may use cross-subsidization (or 

taxation) as a means to regulate the activity of a monopoly by limiting monopoly rents 

and improving consumer welfare.   

Hospital Regulation 

Scholars have provided a variety of reasons for government intervention in the 

hospital industry (Salkever 2000).  Early discussion focused on health care market 

failures. In line with the public interest theory, supporters of this argument posit that 

regulatory agencies act to improve economic performance of hospitals since the market 

itself fails to achieve an efficient allocation of resources. Indeed, the hospital industry is 

replete with market failures. First, consumers typically lack perfect information about the 

prices and technical aspects of many medical devices. This lack of information places 

physicians in a strong position to practice opportunistic behavior; second, most health 

care providers (hospitals, clinics, physicians) face portions of downward sloping demand 

curves (i.e., they have some degree of monopoly power); third, there is a lack of 

incentives for both patients and providers to shop around and conserve resources. 

Particularly, there is a problem of moral hazard as a result of traditional forms of health 

insurance; fourth, hospitals tend to compete over quality because consumers are less 

sensitive to prices. It is frequently argued that hospitals often engage in a “medical arms 
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race” and compete through the provision of medically unnecessary services (Feldstein 

1971; Robinson and Luft 1987; Kessler and McClellan 2000).  However, some scholars 

argue that correcting market failure and enhancing efficiency as objectives of regulatory 

agencies are more normative than descriptive. In other words, in principle, government 

should regulate the hospital industry only because public interventions maximize social 

welfare. In practice, the entry of government regulations often cannot be solely explained 

by the public interest theory.   

With the development of more positive theories such as private interest theory and 

taxation by regulation, scholars started to offer additional explanations to hospital 

regulation.  McDonough (1997) examined the regulation and deregulation of hospital rate 

settings in four states: New York, New Jersey, Massachusetts, and Maryland. He found 

that key at-stake interest groups were able to manipulate regulation to their own 

advantage. After investigating the Certificate-of-Need (CON) law in all 50 states, Teske 

(2004) concluded that CON has increased hospital revenue, evidence of regulation 

serving the interest of the regulated.  

Paralleling the taxation by regulation or consumer subsidy rationales explained by 

Posner (1971) and others, this line of argument for direct regulation of hospitals posit that 

public interventions such as rate settings and CON offer some protection to hospitals that 

provide charity or uncompensated care. For example, Salkever (2000) noted that as 

managed care plans promote price competition in markets for hospital services, hospital 

profit margins will be squeezed and the willingness of hospitals to supply charity care 

will diminish. Price regulation in this case is able to pressure major payers to cover a 

portion of the hospital’s uncompensated care costs.  
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The next section examines the adoption, implementation and impact of specific 

regulations such as Certificate-of-Need (CON) laws, Any-Willing-Provider (AWP) or 

Freedom-of-Choice (FOC) regulation, rate-setting/uncompensated care pool regulation, 

state hospital conversion regulation, and community benefit mandates which are the 

focus of this study.  

Certificate-of-Need 

Certificate-of-Need (CON) laws require that hospitals obtain approval from health 

planning agencies for investment related to new buildings or expansion of services in 

excess of certain dollar thresholds. The original rationale of this regulatory intervention, 

which is to control escalating hospital costs, is embedded in views that hospitals will 

duplicate services and invest in costly excess capacity because they tend to compete on a 

non-price basis (Folland, Stano et al. 2004). In the hospital industry, consumers are 

believed to be largely insensitive to the price of care due to moral hazard resulting from 

the proliferation of health insurance. Left unchecked, unnecessary duplication of facilities 

as well as the mere availability of facilities leads to higher cost of care.  

CON regulation began when New York became the first state instituting the law 

in 1964.  In 1972, the federal government enacted investment regulation with the passage 

of Section 1122 of the Social Security Act Amendments. Section 1122 provided for the 

denial of Medicare and Medicaid cost reimbursement to hospitals expanding capacity 

without prior approval by local planning agencies. In 1974, the federal government 

passed the National Health Planning and Resource Development Act (§P.L.93-641) 

which provided federal funds for states to implement investment laws. As a consequence, 
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CON soon gained in popularity among states. Most states adopted CON regulations in the 

mid-1970s. By 1980 all 50 states had some form of CON or Section 1122 agreement.  

In 1984, Section 1122 expired with the implementation of Medicare’s prospective 

payment system. In 1986, the federal government ended its National Health Planning and 

Resource Development Act that supported the development of CON programs (Santerre, 

2005). Absent federal support, 14 states completely repealed CON regulation.  However, 

six states (Arkansas, Nebraska, Louisiana, Ohio, Oregon, and Wisconsin) retained their 

CON regulation for nursing homes and long term care services, and as many as 31 states 

maintained their complete CON laws.  

CON laws may improve access to care for the indigent and uninsured in many 

ways. Regulators may use CON to prevent entry of potential competitors who may 

“cherry-pick” profitable services, hence undermining the ability of existing providers to 

sustain money-losing services such as care for the indigent (Alpha-Center, 1999; Conover 

& Sloan, 2003). CON may also be used to give providers incentives to build facilities in 

underserved areas that have a greater demand for services such as uncompensated care 

(Lewin-ICF & Center, 1991). CON is further used to protect safety net providers who 

form the backbone of uncompensated care provision by increasing their financing margin 

(Mendelson & Arnold, 1993). CON may explicitly require providers to supply certain 

level of uncompensated care as a condition of obtaining CON approval. Lastly, some 

states use CON to encourage development of nonprofit hospitals that are supposed to 

provide more uncompensated care than for-profit hospitals (Alpha Center, 1999).   

Few studies provide a direct link between CON and hospital uncompensated care 

provision. Mendelson and Arnold (1993) found that regulators in Ohio used CON to 
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protect access to care for the disadvantaged by denying applications that could have 

adverse effects on the financial viability of safety net hospitals in inner cities. Lewin and 

Alpha Center’s report (1991) to the Ohio Department of Health provided similar evidence. 

In Pennsylvania, the CON program also tended to reward providers who agreed to supply 

more uncompensated care (Alpha-Center 1999).  However, an evaluation of the CON 

program in Michigan yielded only minimal support for a moderate beneficial effect of 

CON on serving the uninsured (Conover and Sloan 2003).  

Linkages between CON and uncompensated care were most thoroughly 

investigated in studies in Florida and California. Using a unique Florida data set on CON 

rulings from 1983 to 1986, Fournier and Campbell (1997) examined the relationship 

between CON licenses and uncompensated care provision (measured by the dollar 

amount of indigent care provided by the hospital and a relative measure constructed by 

dividing the dollar amount of indigent care by hospital bed size). They found that, 

controlling for the endogeneity of indigent care, regulators in Florida systematically 

awarded CON licenses to hospitals providing greater amount of care to the poor. 

Although the validity of their instrument, hospital teaching status, is questionable, the 

study offers some evidence of the impact of CON on the provision of indigent hospital 

care.  Similar results were reported in their earlier, more descriptive study of Florida’s 

CON (Campbell and Fournier 1993).  

Campbell and Ahern (1993) used two-period California data to explore the effect 

of CON on uncompensated care provision.  Specifically, they run separate multivariate 

regressions for California hospitals in 1963 and 1987 to examine the determinants of 

hospital provision of uncompensated care.  They found a positive relationship between 
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net profitability of private nonprofit hospitals and the amount of uncompensated care they 

provide. They argue that this finding suggests government regulators reward heavily 

burdened uncompensated care providers with profitable CON licenses.  Since no CON 

variables are actually used in estimating the amount of uncompensated care given by 

providers, this study fails to demonstrate a direct connection between CON activities and 

actual provision of indigent care (Conover and Sloan 1998).  

Any-Willing-Provider and Freedom-of-Choice Law 

The Any-Willing-Provider (AWP) law requires that managed care organizations 

accept any provider willing to abide by the plans’ terms and conditions as well as their 

payment rates. The Freedom-of-Choice (FOC) law requires that a managed care enrollee 

be reimbursed for health care services outside of the managed care plan networks.   

The arguments for the adoption of AWP/FOC are threefold. AWP increases 

access to care and, at the same time, improves quality of care. Many proponents of AWP 

believe that AWP promotes health care continuity by allowing patients to maintain 

relations with providers who have been their regular source of care. These laws also 

resulted from the negative consumer reactions to the restrictions of managed care 

although they may increase the costs of health care by relaxing these restrictions. 

There are wide variations among states instituting AWP/FOC laws. Some laws 

affect virtually all providers (e.g., hospitals, physicians, pharmacies) whereas others only 

restrict pharmacies. As our study examines the effect of regulations on hospitals, we 

include only AWP/FOC laws relating to hospitals. AWP laws applying to hospitals were 

enacted as early as 1984 in Georgia. However, since the 1990s, the laws gained 

popularity from concerns about potential adverse effects of managed care selective 
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contracting. Thirty states had enacted either AWP or FOC, or both, for pharmacies by 

1996. Thirteen states have laws relating to hospitals, and 17 have laws covering physician 

services (Ohsfeldt, Morrisey et al. 1998).  

 Although there is no direct evidence that AWP/FOC laws influence hospital 

provision of uncompensated care, some studies argue that such laws stifle competition 

among hospitals, which may in turn affect their financial ability to provide 

uncompensated care (Gruber 1994; Hellinger 1995). Gruber (1994) used hospital panel 

data from 1984 to1988 to examine the effect of managed care selective contracting on 

uncompensated care provision in California. He found that there was a large fall in net 

revenue and net income in more competitive hospital markets after the advent of selective 

contracting by managed care organizations.  This result suggests that when competitive 

pressure from selective contracting increased, uncompensated care to the uninsured 

declined because hospitals are less capable of cross-subsidizing such care. Since 

AWP/FOC laws restrict the extent to which managed care organizations selectively 

contract with hospitals, the competitiveness of hospital markets might have decreased. 

One plausible explanation is that with AWP/FOC laws, hospitals no longer enjoy 

guaranteed volume of patients when all hospitals that agree to the terms set by managed 

care organization are able to contract with them. As a result, hospitals do not have the 

incentive to lower their cost in order to compete for managed care contracts, and hence 

lower levels of competition.  
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Hospital Rate Settings and Uncompensated Care Pools 

These two regulations are discussed together because empirical studies of the 

impact of rate setting programs on uncompensated care focus exclusively on its mandated 

uncompensated pools.  

Rate setting programs were widely believed to be designed to alleviate the 

perceived problem of rapidly growing hospital expenditures (Cone and Dranove, 1988).  

New York was the first state to enact a mandatory rate setting law in 1969 (Salkever, 

2000). Rate setting soon spread to other states with some variations. However, in a 

typical rate setting program, a legal authority is established for approving the rates that 

hospitals charge. With Medicare’s shift to a perspective payment system in the early 

1980s and the emergence of managed care and capitation as viable cost-control 

mechanisms in the late 1980s, states started terminating their rate setting programs. In the 

early 1980s, about 30 states employed some form of hospital rate-setting as a cost-

containment device, but today none of these states except Maryland still use hospital rate-

setting (McDonough 1997; Volpp, Ketcham et al. 2005).  

In the early 1980s, some states started to mandate hospital uncompensated care 

pools as part of their rate setting programs. Although all but one of these states eliminated 

their rate setting programs, some kept the uncompensated pools requirement. New 

mandates replaced the old hospital-specific add-on to rates and applied a uniform 

surcharge. The resulting funds were then pooled and redistributed to hospitals according 

to their amounts of uncompensated care. Hospitals with low loads of uncompensated care 

were net contributors, while those with high levels were net recipients. The goals of 

pooling were to improve the financial condition of hospitals with high uninsured care 
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loads, more equitably fund uncompensated care, and improve access for the uninsured by 

removing disincentives for hospitals, particularly private hospitals, to treat uninsured 

patients (Bovbjerg, Cuellar et al. 2000). In the 1990s, Florida, Indiana, Massachusetts, 

New Jersey, New York, South Carolina and Virginia all had such pools. Since Maryland 

still maintains its rate setting system, hospitals are reimbursed for their uncompensated 

care as part of the rate setting program (Fraser 1990). 

Using data from a sample of New Jersey short-term, acute care hospitals from 

1979 to 1987, Dunn and Chen (1994) employed a pre- and post-design to assess the 

impacts of the introduction of uncompensated care payment on the overall level of 

uncompensated care provision as well as the distribution of uncompensated care across 

hospitals. Their study shows that hospitals in New Jersey did not significantly increase 

their uncompensated care after the implementation of this new regulation. However, there 

is evidence that this regulation has resulted in a more even distribution of uncompensated 

care burden across hospitals as indicated by a positive effect on the financial condition of 

hospitals providing a disproportionately larger share of this care. 

Using an updated New Jersey data from 1986 to1990, Gaskin (1997) estimated 

the impact of the uncompensated care pool on both inpatient and outpatient 

uncompensated care. He further investigated how uncompensated care pools affect 

hospitals’ collection efforts. Evidence from this study suggests that such pools have 

actually induced hospitals to increase their inpatient uncompensated care by an average 

of 14.8% and statewide uncompensated care by $360 million during 1987-1990. This 

study did not find evidence that uncompensated care pools created a moral hazard 

problem by decreasing the state’s collection efforts.  
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Spencer (1998) examined the redistributive effect of the uncompensated care pool 

across hospitals in New York. Using data from 1981 to 1987, the author found that such 

pools did result in routine care being redistributed away from hospitals that traditionally 

provided a disproportionate share of uncompensated care to the uninsured, whereas 

highly technological care was not significantly redistributed.  

Earlier studies using New York hospital data all found that levels of 

uncompensated care increased due to changes in regulation. Thorpe (1988) found that 

during the post-regulation period from 1983 to 1985, uncompensated care increased 

significantly. Similar results were found in another study by Thorpe and Phelps (1991). 

However, they further argued that hospitals in New York did not increase charity care in 

proportion to the amount of the grant received. Thorpe and Spencer (1991) later used a 

longer panel (1981-1987) and found that pools have led to increased access for the 

uninsured with public hospitals leading private hospitals in the amount of care provided.  

Hospital Conversion Regulations 

These state regulations impose state oversight on the process of converting public 

or non-profit facilities to for-profit status through requiring attorney general approval, 

advance notification, and community involvement. This state intervention was partly 

motivated by the concern that conversions from public or non-profit hospitals to for-

profit status might harm access to care for the low income uninsured and underinsured 

population by reducing the amount of charity care provided.  Stricter oversight (i.e., state 

monitoring in addition to federal oversight) might protect the community’s charitable 

interests. As of 1997, 24 states and District of Columbia have enacted such laws to affect 

conversions from nonprofit/public hospital to for-profit status (GAO 1997). 
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Little evidence exists concerning the effect of hospital conversion regulation on 

conversions or uncompensated care, although a number of studies have examined the 

impact of actual conversions on the provision of uncompensated care. These studies 

noted either insignificant differences in the level of uncompensated care provision in 

nonprofit to for-profit conversions (Young, Desai et al. 1997; Needleman, Lamphere et al. 

1999; Young and Desai 1999) or significantly less uncompensated care provided to the 

indigent when such conversions occur (Thorpe, Florence et al. 2000). This literature 

implies that if the presence of conversion regulations successfully inhibits or stimulates 

conversion activity, these regulations may have profound impact on hospital provision of 

uncompensated care.  

Community Benefit Mandates 

Community benefit mandates require that nonprofit hospitals provide a sufficient 

amount of community benefit** to justify their tax exempt status (Noble, Hyams et al. 

1998). Prior to the mid-1980s, most states used a broad community benefit approach in 

defining tax exempt status for health care providers (Noble, Hyams et al. 1998; Colombo 

2006). However, during the 1980s and early 1990s, motivated by the escalating concerns 

that the line between nonprofit and for-profit was blurring, several states began to 

question the tax exemption status for nonprofit hospitals (Potter and Longest, 1994; 

Noble, Hyams, and Kane, 1998). As a result, some states adopted explicit charity care 

                                                 

 
 
** Community benefit commonly include uncompensated care, health promotion services, research and 
education, open access to services and community health orientation. Please see Ginn, G. O. and C. B. 
Moseley (2006). "The impact of state community benefit laws on the community health orientation and 
health promotion services of hospitals." J Health Polit Policy Law 31(2): 321-44..  
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tests in defining tax exempt status. In 1993, Texas became the first state to pass 

legislation that requires hospitals to provide a specific percentage of hospital net patient 

revenues for charity care and other community benefits. Other states have adopted a 

broader community benefit test and required public reporting for a variety of community 

benefits, including charity care (Noble, Hyams, and Kane 1998). 

We did not find studies that explicitly examined the effect of these mandates on 

hospital uncompensated care provision. Only one study indirectly investigated the effect 

of state community benefit laws and guidelines on community health orientation and the 

provision of hospital-based health orientation activities including uncompensated care 

provision. Using a sample that included all not-for-profit and investor-owned acute-care 

hospitals in the United States during the year 2000, Ginn and Moseley (2006) used 

multiple regressions to test the effect of community benefit laws and type of ownership 

while controlling for organizational and environmental variables. The results indicated 

that, on average, nonprofit hospitals in the ten states with community benefit 

laws/guidelines reported significantly more community health orientation activities than 

did nonprofit hospitals in the forty other states. In addition, on average, for-profit 

hospitals in the ten states with laws/guidelines reported significantly more community 

health orientation activities than did comparable hospitals in the forty other states. The 

study also found that community benefit laws had the effect of decreasing ownership-

related differences in reported community health orientation activities.  
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Summary of Literature Review 

The literature provides some evidence that nonprofit and for-profit hospitals 

might behave differently in terms of their uncompensated care provision as well as 

responses to the exogenous environment. This suggests that they ought to be examined in 

separate models.  Furthermore, much of the research on regulation and hospital provision 

of uncompensated care has focused on uncompensated care pools (and pools as part of 

hospital rate setting programs). A majority of studies found that such subsidies have 

successfully increased the level of uncompensated care provision in the market (Thorpe 

1988; Thorpe and Spencer 1991; Gaskin 1997; Spencer 1998). Two other studies 

provided additional evidence that uncompensated care pools redistributed provision of 

such care among hospitals (Dunn and Chen 1994; Spencer 1998).  However, one of them 

fails to find that uncompensated care pool increases the level of uncompensated care 

provided in New Jersey (Dunn and Chen 1994).  

Although researchers have also examined the impact of CON on hospital behavior, 

few studies provide a direct link between CON and hospital uncompensated care 

provision. Most studies presented descriptive evidence from evaluation reports of state 

CON programs (Lewin-ICF and Center 1991; Mendelson and Arnold 1993; Alpha-Center 

1999; Conover and Sloan 2003). They found that CON has been used by regulators to 

increase access to care for the vulnerable population. Only two studies provided some 

limited empirical evidence on this question (Campbell and Ahern 1993; Campbell and 

Fournier 1993; Fournier and Campbell 1997). Their studies show that in Florida and 

California, hospitals that provide more uncompensated care are systematically rewarded 

under CON legislation.  
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The impact of other regulatory programs on hospital provision of uncompensated 

care is inadequately explored. Only one study indirectly examined the effect of a 

community benefit requirement on uncompensated care provision (Ginn and Moseley 

2006). Their results supported the hypothesis that nonprofit hospitals offer significantly 

more community health-oriented services (which include uncompensated care) in the 

presence of community benefit mandates.  

The review of the literature on regulatory environment and hospital supply of 

uncompensated care also revealed some shortcomings. First, most previous studies have 

examined hospitals’ uncompensated care provision and regulatory environment by 

focusing on a single regulation such as hospital uncompensated pool or certificate-of-

need (CON) regulation.  Recent studies have indicated that regulatory programs should 

be analyzed in the context of the larger regulatory environment (Sloan, Morrisey et al. 

1988; Antel, Ohsfeldt et al. 1995). The interplay of incentives offered by different 

regulatory programs may have resulted in unexpected consequences that cannot be 

predicted by analyzing a single regulation. In addition, due to interactions among 

different regulations, the combined effects of a regulation bundle may be different from a 

regulation acting alone. Evidence from other industry studies further suggest that 

regulations, particularly of different parts of an industry, should be viewed as a system 

because, for instance, when regulation controls price, firms will find other ways to 

compete (i.e., engaging in non-price competition) (Viscusi, Harrington et al. 2005).   

Second, early works have predominately used data from a single state (e.g., New 

Jersey, New York, California or Florida). Although some CON studies have used a 

dichotomous variable to compare regulatory effects in markets with and without 



 26

regulation using data from all 50 states, none has investigated the effect of CON on 

uncompensated care provision using national data. The shortcoming of employing data 

from a single state is the inability to compare differences in regulations among the states. 

Further, even if studies have used national data, the comparison states are not completely 

free of similar regulations if they fail to take into account a broader scope of regulations. 

Regulations other than the one under investigation might have confounded the results if 

researchers are not cautious about their comparison groups.   

Finally, existing studies need to be updated. An overwhelming number of studies 

used data in the 1980s and early 1990s, a period which is no longer of current policy 

interest. There have been dramatic changes in the health care marketplace during the late 

1990s and early 2000s (e.g., increased competition and cost control and reduced support 

for care of the uninsured).  These major changes in the health care market may be altering 

the effectiveness of existing programs. Results obtained from recent data will prove to be 

more relevant to formulate policies for the current health care system.    
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CHAPTER THREE 

THEORETICAL FRAMEWORK, TYPOLOGY AND HYPOTHESES 

 

Theoretical Framework 

As suggested by previous literature, hospitals of different ownership types differ 

in term of their uncompensated care provision and their different responses might be 

influenced by the regulatory environment. Theoretical models of hospital uncompensated 

care supply are useful in examining hospital response to and the impact of different 

policy options since these frameworks help illuminate determinants of hospital 

uncompensated care provision.   We draw on the work of Frank and Salkever (1991), 

Gruber (1994), and Banks, Paterson and Wendel (1997) and simplify their models to 

investigate equilibrium hospital behavior when the regulatory environment changes.  

In these models, nonprofit hospitals are assumed to be concerned about the health 

of the entire community, including the economically disadvantaged. Their supply of 

uncompensated care is believed to be socially motivated, subject to financial resource 

constraints. In contrast, for-profit hospitals are hypothesized to supply uncompensated 

care to the extent that doing so maximizes profits because they are concerned that they 

might incur costs if the community perceives that they under-produce uncompensated 

care. For-profit hospitals’ supply of uncompensated care therefore is a business strategy 

that may enhance a hospital’s reputation and reduce the expected penalty of under-

producing such care.  
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Frank and Salkever (1991) focus on the supply of charity services by nonprofit 

hospitals. They argue that price-taking private nonprofit hospitals seek to maximize 

utility (U) which is a function†† of net revenue R and unmet indigent care need N.  

U = U (R, N)     or 

U = U [(QP +rD +E – C(Q +D)), (T-D-H-G)] 

where  

QP = the average revenue for compensated care; 

Q = the number of paying patients 

r = revenue per indigent patient; 

D = the number of indigent patients; 

E = sum of endowment income; 

C = hospital’s cost function 

T = total indigent care need; 

H = other private hospitals 

G = public hospitals 

In this model, nonprofit hospitals earn net revenue to subsidize uncompensated 

care. It also predicts that increases in the supply of charity care by other hospitals in the 

market crowds out indigent care in the nonprofit hospital. A slight variation, the “impure 

                                                 

 
 
†† It should be noted that the argument R in the nonprofit utility function may be viewed as a proxy 
representing “profits” spent to pursue all objectives perceived by the hospital’s managers or trustees other 
than uncompensated care provision. For example, Newhouse proposed a utility function with quality and 
quantity as arguments subject to a breakeven constraint (please refer to Newhouse, J. (1970). "Toward a 
theory of nonprofit institutions: an economic model of a hospital." American Economic Review 60(1): 64-
74.) The model offered by Pauly suggests that hospitals seek to maximize income of physicians or decision 
makers. The specification of the arguments does not however alter the results (see Pauly, M. V. (1987). 
"Nonprofit firms in medical markets." American Economic Review 77(2): 257-262.)  
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altruism” model (Frank and Salkever 1991), was proposed to account for nonprofit 

hospital’s rivalry motivation, which leads to a potential smaller crowd-out effect by other 

hospitals in the market. In this model, a third argument (Z) indicating the hospital’s 

performance in supplying charity care relative to its rivals was added to the utility 

function so that nonprofit hospitals are assumed to compete with other private hospitals 

by providing uncompensated care.   

Gruber (1994) simplified the above model as nonprofit hospitals maximizing a 

utility function V [R, U], subject to R= pq – c(q) – U 

where  

R = net revenue,  

U= uncompensated care,  

p = price per unit of service,  

q = quantity of services,  

c(q) = hospital cost function; cq > 0, cqq> 0.  

In contrast to Frank and Salkever’s framework which takes price as exogenous, 

this model assumes a monopolistic hospital market, or in other words, prices charged to 

private paying patients are endogenous.  This assumption was supported by literature 

arguing that the medical market place can be best described as monopolistically 

competitive, due to the presence of imperfect, costly price and quality information 

(Dranove, Satterthwaite et al. 1986; Dranove and Satterthwaite 1992). However, the 

difference in assumptions does not change the predictions drawn from these models.  

The model developed by Banks, Paterson and Wendel (1997) was motivated by 

Gray (1991) to explain uncompensated care provision by for-profit hospitals. This model 
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assumes that for-profit hospitals provide charity care because they are concerned that 

they might incur costs if the community perceives that they under-produce 

uncompensated care. These costs might take the form of penalties such as failure to be 

granted a CON or loss of state Disproportionate Share Hospital (DSH) payments. For-

profit hospitals are hence assumed to maximize the profit function‡‡ (Π) with: 

Π = QP (Q;d) – C(Q, U) – F – L(e – U) 

where  

U = uncompensated care;  

QP (Q;d) = the average revenue for compensated care; 

Q = the patient days of compensated care; 

d = demand curve shift parameter;  

C (Q, U) = variable cost of producing Q and U; 

F = fixed cost 

L(e – U) = expected penalty cost.  

Based on previous research and given different motivations between nonprofit 

and for-profit hospitals, a nonprofit hospital’s utility function (V) can be mathematically 

expressed as:  

Nonprofit: V≡ max [R, U] ；subject to§§ R = QP (Q;d)+rU – C(Q, U) 

                                                 

 
 
‡‡ For derivations of the for-profit model, please refer to Banks, et al. (1997). "Uncompensated hospital 
care: charitable mission or profitable business decision?" Health Econ 6(2): 133-43.. 
§§ Nonprofit organizations face a non-distribution constraint, which means they cannot legally distribute 
any of their residual earnings to stakeholders. Santerre, R. E. and J. A. Vernon (2006). "The consumer 
welfare implications of the hospital ownership mix in the US: an exploratory study." Ibid. 15(11): 1187-99.    
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To simplify the derivations, we follow Banks et al (1997) and assume a special 

case where hospitals earn net revenue to subsidize uncompensated care. In other words, 

we assume that nonprofit hospitals maximize uncompensated care:  

   V’≡ max [U]; subject to F = QP (Q;d)+rU – C(Q, U)=0  

whereas a for-profit hospital’s objective is to maximize profit (Π):  

For-profit: Π ≡max [QP (Q;d) +rU] – C(Q, U) – L(e – U) 

where  

R = net revenue 

U = uncompensated care;  

QP (Q;d) = the average revenue for compensated care; 

Q = the patient days of compensated care; 

d = demand curve shift parameter such as competition;  

r = revenue per indigent care patient*** 

C (Q, U) = variable cost of producing Q and U; 

L(e – U) = expected penalty cost.  

These theoretical models assume that hospitals are price setters and they exercise 

control over the amount of uncompensated care supplied. In addition, the medically 

indigent demand for uncompensated care is assumed to exceed hospital desired supply.  

For nonprofit hospitals, solving for their constraint: 

F = QP (Q;d)+rU – C(Q, U)=0 

                                                 

 
 
*** r theoretically is zero for indigent care as this care is uncompensated. However, with various subsidies 
this care can be compensated at a rate that equals to r (0 ≤ r ≤ p).  
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QP (Q;d)+rU = C(Q, U)  

This equation implies that nonprofit hospitals supply uncompensated care to the 

point when marginal revenue equals marginal cost (i.e., MR = MC)†††.  

For for-profit hospitals: the first order conditions (FOC) are 

πQ = QPQ + P - CQ = 0 

πU = r - CU + L′= 0 

These FOCs imply that for-profit hospitals supply uncompensated care to the 

point when marginal benefit equals marginal cost (i.e., MB = MC).  

Solving for the constraint and the FOCs, we obtain the following comparative 

statics for nonprofit and for-profit hospitals respectively (Table 1‡‡‡). 

                                                 

 
 
††† Given that net revenue is modeled as a proxy for “activities” that produce utilities/benefits, the marginal 
revenue really is another way of labeling marginal utility/benefits.  

‡‡‡ D is the determinant of matrix
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Table 1: Comparative Static Results for Nonprofit and For-profit Model 

Nonprofit For-profit 

Ud = PdQ/CU          <0 Ud = [-CQUPQd]/D                                  >0 

Ur = -U/-CU          >0 Ur = -[2PQ + QPQQ – CQQ]/D                 >0 

 Ue = [(QPQQ + 2PQ – CQQ)(-L″)]/D       >0 

 

These results delineate the differences between nonprofit and for-profit hospital 

supply of uncompensated care. Nonprofit hospitals provide uncompensated care because 

supplying such care increases their utility. They produce uncompensated care to the point 

where the marginal revenue is balanced by the marginal cost of uncompensated care 

provision. However, for-profit hospitals provide uncompensated care because they are 

concerned that they might incur costs if the community perceives that they under-produce 

uncompensated care. Unlike their nonprofit counterparts, for-profit hospitals treat 

uncompensated care provision as a profit maximizing strategy. Producing such care does 

not add utility to for-profit hospitals but it maximizes their profits by lowering their 

penalty costs. The optimum level of uncompensated care supplied by for-profit hospitals 

is achieved by equating marginal cost with the hospital’s marginal benefit of producing 

such care.  

These differences indicate that nonprofit hospitals and for-profit hospitals would 

respond to different incentives and environmental changes differently. Nonprofit 

hospitals respond to a downward shift in demand by reducing the amount of 

uncompensated care provision because decreased demand for paid care implies decreased 

profits available for financing uncompensated care. An increase in the marginal revenue 
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that results from an increased number of paying patients will increase supply of 

uncompensated care. Similarly, an increase in the revenue per indigent patient (usually in 

the form of subsidies) increases uncompensated care. Nonprofit hospitals will also 

respond to increased competition by reducing their charity care output. This is because 

when competition intensifies, the price for paying patients goes down. As a result, 

nonprofit hospitals have less revenue from the paying patients to cross-subsidize 

uncompensated care. They therefore have to decrease the amount of uncompensated care 

in order to survive the fierce competition.   On the contrary, for-profit hospitals may 

increase the supply of uncompensated care when market demand for compensated care 

decreases since the concurrent decrease in paid care reduces the marginal cost of 

producing uncompensated care. They would respond to competition by increasing their 

uncompensated care supply. One explanation is that the price for paying patients 

decreases as competition increases. Consequently, the decrease in the price of paid care 

lowers the marginal cost of providing uncompensated care. For-profit hospitals therefore 

supply more uncompensated care as the marginal cost of providing such care decreases. 

On the other hand, the for-profit model also predicts that for-profit hospitals will respond 

to the level of community expectation or will incur penalties resulting from failure to 

meet community expectation.  

Typology 

Before we generate any predictions regarding the impact of regulatory 

environment on hospital’s provision of uncompensated care, it is crucial that we develop 

a typology so that regulations can be grouped and examined in meaningful ways. The 

comparative static analysis represents a convenient tool for this categorization.  The 
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analysis illuminates different mechanisms through which regulations exert an impact on 

hospital behavior. We hence categorize different regulatory environment on this basis. 

Since both CON and AWP/FOC affect hospital supply of uncompensated care by either 

increasing or decreasing competition d, we label these regulations as competition 

regulations. Uncompensated care pools and pools as part of the rate setting programs 

increase revenue per indigent care patient r, and we classify this type of regulation as 

subsidies.  Because states use requirements such as conversion oversight and community 

benefit requirements to explicitly communicate expectations for community services such 

as uncompensated care, we categorize these regulations as mandates. This taxonomy 

provides us a framework to organize seemingly complicated regulatory environments so 

as to improve our understanding of the different mechanisms through which regulations 

can affect hospital behavior. The next section uses CON, uncompensated care pool, and 

community benefit requirement regulations as examples to illustrate how hypotheses can 

be developed for each type and/or individual regulation.  

Hypotheses 

Previous research shows that CON, as an entry barrier, has reduced competition 

by maintaining high levels of industry concentration and restricting supply of services. 

After analyzing the impact of CON on entry of new firms into the dialysis industry, Ford 

and Kaserman (1993) found that the presence of CON laws significantly reduced the 

entry and expansion of dialysis firms. Gruber (1994) studied the effect of competitive 

pressure on hospital provision of uncompensated care. He found that nonprofit hospitals 

provide more uncompensated care in more concentrated markets. These findings, in 

conjunction with predicted effect of competition on hospital provision of uncompensated 
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care discussed in the previous section, led us to conclude that nonprofit hospitals may 

increase their uncompensated care supply in response to CON laws.  

For-profit hospitals may respond to CON by either decreasing or increasing their 

uncompensated care supply. This is because on the one hand, CON has constrained 

market competition and promoted profits generated by private paying patients. When 

paid care becomes more profitable, the opportunity cost of providing uncompensated care 

(i.e., cost of forgoing paid care) rises. For-profit hospitals therefore would reduce their 

uncompensated care supply when CON increases industry concentration. On the other 

hand, for-profit hospitals may also perceive the failure to obtain CON as a profit loss, and 

hence increase their uncompensated care provision in states with such a regulation. The 

resulting direction of CON’s impact on for-profit hospitals remains undetermined.   

 

H1: ceteris paribus, nonprofit hospitals in states with CON laws will provide 

more uncompensated care than their counterparts in states without such a regulation. 

H2: ceteris paribus, for-profit hospitals in states with CON laws will provide less 

or more uncompensated care than their counterparts in states without such a regulation. 

 

With increasing direct subsidies such as reimbursement from uncompensated care 

pools, both nonprofit and for-profit hospitals should increase their uncompensated care 

supply. Intuitively, this happens because reimbursing hospitals based on their 

uncompensated care cost increases the revenue per indigent patient. Therefore, we expect 

to see hospitals increase their uncompensated care supply when provided such a subsidy.  

Profit maximizing for-profit hospitals might also perceive the loss of pool subsidies as 
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penalties resulting from failure to meet the health care needs of the community. In this 

case, they will increase their supply of uncompensated care when such subsidies raise 

their expected penalty cost. Therefore, the direction of the signs on nonprofit and for-

profit hospital uncompensated care provision is expected to be the same.  

  

H3: ceteris paribus, both nonprofit and for-profit hospitals in states with 

uncompensated care pool regulation or subsidy regulation will provide more 

uncompensated care than their counterparts in states without such regulations. 

 

The responses of nonprofit and for-profit hospitals under community benefit 

requirement regulations are rather ambiguous.  Given the mandate for nonprofit hospitals, 

we expect that they comply with the regulations by increasing their uncompensated care 

supply (if they had not provided the desired level). However, if community benefit 

requirement regulations help to improve the overall health of the community, given that 

hospitals in states with such laws typically provide better access to primary/preventive 

care (Ginn and Moseley 2006), we might see a decrease in uncompensated inpatient care 

as a result of a decline in the demand for inpatient care. We might also see such a 

negative relationship between community benefit requirement laws and nonprofit 

hospitals’ provision of uncompensated care if the community benefit requirement is set 

below the level at which hospitals actually provide uncompensated care. These laws 

could provide a signal to reduce nonprofit hospitals’ provision of care by suggesting that 

their prior levels of such care are above the levels expected by the community. 
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Although these mandates are not intended to be binding for the for-profit hospitals, 

they send a signal to health care providers of what is expected by the community. Since 

for-profit hospitals perceive that they could incur costs if they fail to meet community 

expectation, we might expect to see a significant increase in the level of uncompensated 

care provided by for-profit hospitals.   

However, there might be a “crowd-out” effect as a result of these mandates as 

Frank and Salkever (1991) predict. If for-profit hospitals increase their uncompensated 

care supply, nonprofits serving the same market will tend to reduce their provision of 

uncompensated care. A number of empirical studies supported this argument (Horwitz 

2005; Schlesinger and Gray 2006). The extended “impure altruism” model adds to this 

prediction by arguing that this effect is likely to be moderate or weak if we further 

assume that a nonprofit hospital maximizes performance in supplying charity care 

relative to its rivals. If an increase in for-profit hospital’s uncompensated care provision 

results in a decrease of supply from its rivalry nonprofit hospital, the mandates could lead 

to a different distribution of uncompensated care supply in the market.  

Another piece of evidence complicates this prediction even further. Some studies 

have shown that in mixed ownership markets, for-profit hospitals provide significantly 

less charity care when nonprofit hospitals provide high level of uncompensated care 

(Clement, White et al. 2002). This phenomenon represents a reversed crowd-out effect: 

for-profit crowd-out by nonprofit hospitals. This means if nonprofit hospitals respond to 

mandates by increasing their supply of care, for-profit hospitals will decrease their supply. 

After all, these mandates are not legally intended for for-profit hospitals and might not be 

binding for them. The final direction of the signs therefore remains an empirical matter.  



 39

 

H4: ceteris paribus, both nonprofit and for-profit hospitals in states with 

community benefit requirement laws will provide more/less uncompensated care than 

their counterparts in states without such regulations. 

 

 

In addition to behavioral differences between hospitals, we are also interested in 

regulatory interactions. A few studies suggest that regulations working together may in 

some cases enhance the effectiveness of one another. For example, Antel et al. (1995) 

examined the effects of various regulation (e.g., rate setting, CON, Medicare perspective 

payment and Nixon-era Economic Stabilization Program) on hospital costs.  Using a two-

decade-long panel dataset of the 48 continental states, they found that although few 

regulations under investigation have had a significant effect on controlling hospital costs, 

rate regulation, interacting with Medicare perspective payment, has successfully limited 

the cost increase. We therefore predict that there might be interaction effects in the sense 

that an individual regulation will be more/less effective in the presence of other 

regulations.  

CON, interacting with uncompensated care pools may complement each other and 

increase the uncompensated care provision by nonprofit hospitals. This is expected 

because both CON and pool are predicted to be positively related to nonprofit hospital 

supply of uncompensated care. CON improves nonprofit hospital’s ability to cross-

subsidize care for the uninsured. When given extra incentive by public subsidies such as 

uncompensated care pools, nonprofit hospitals will provide more uncompensated care 
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comparing with comparable hospitals in states that do not have both regulations.  For for-

profit hospitals, the sign on the interaction term between CON and uncompensated care 

pool is undetermined. CON is expected to decrease uncompensated care provision by for-

profit hospitals since the cost of providing unpaid care increases when CON stifles 

competition. However, uncompensated care pool gives for-profit hospitals incentive to 

increase their uncompensated care provision. Which impact dominates when states 

implement both regulations remains an empirical issue.  

The evaluation of interaction effects between CON and community benefit 

requirement laws is another empirical issue because the impact of community benefit 

requirement laws can be either positive or negative for both types of hospitals. The sign 

on the interaction between community benefit requirement and uncompensated care pool 

as well as the interaction of all three regulations remain uncertain for similar reasons.   
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CHAPTER FOUR 

DATA AND EMPIRICAL MODEL SPECIFICATION 

 

Empirical Specification 

Our model specification follows the theoretical framework described in the 

previous section. A hospital’s provision of uncompensated care is influenced by the 

regulatory environment, institutional/market factors that affect the hospital’s capacity to 

supply uncompensated care, and demand for uncompensated care.  

We treat nonfederal, short-term hospitals as our study unit to examine different 

organizational responses to the regulatory environment and possible policy interactions. 

A general specification of our empirical model is: 

UCit = β0 + β1Hospitalit + β2Marketit + β3Regulationit+β4Year+ β5State+ itε  

where i = 1 to N, t = 1 to T; UCit is our measure for hospital i uncompensated care 

provision by services in year t; Hospital is a vector of hospital organizational 

characteristics to measure a hospital’s capacity to provide uncompensated care; Market is 

a vector of market variables that can affect the supply of, or demand for, uncompensated 

care in a market; Regulation, our key focus, is a vector of regulatory variables that 

measures states’ different regulatory environments; Year represents year dummies; State 

represents a vector of states dummies, capturing state specific trends; itε  is a composite 

error term that can be expressed as itiit ηαε += , where iα  is a hospital specific error 

component term; and itη represents the idiosyncratic error term.  
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Data  

We rely on three primary data sources for the period 2002 – 2004 for the current 

research. (1) The American Hospital Association (AHA) Annual Survey of Hospitals 

(2002, 2003, and 2004) collects data from all U.S. hospitals and includes a variety of 

organizational and operational characteristics such as availability of services, utilization, 

personnel, finances and governance; (2) The Area Resource File (ARF) (2005) contains 

information on market characteristics as well as community demographics that may 

affect demand for uncompensated care. Compiled by the Health Resources and Services 

Administration (HRSA), ARF is a national county-level collection of datasets from more 

than 50 sources including the Current Population Survey (CPS), InterStudy, and the 

Bureau of Labor Statistics. It  includes information on healthcare professionals, health 

professions training, health facilities, hospital utilization, hospital expenditures, county 

population and economics, as well as county-level socioeconomic and geographic codes 

that allow us to merge these data with other files;  (3) The State Inpatient Database (SID) 

from the Healthcare Cost and Utilization Project (HCUP) (2002, 2003, and 2004) 

contains detailed information on over 90 percent of inpatient discharges from all 

community hospitals in 20 states. Since hospital discharge data include zip code 

information on patient residence, we are able to define markets using patient flows and 

test if differences in market definition will affect study results. 
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Construction of the Sample 

We used HCUP SID data for seventeen states (AZ, CO, FL, IA, KY, MA, MD, 

NV, NJ, NY, OR, RI, UT, WA, WV, WI and NC) for information on the total number of 

admissions and payer types to obtain the percentage of admissions for the uninsured. 

These states are selected based on their geographical representativeness and diverse 

regulatory environments.   

Geographically, our study states are distributed across the five U.S. regions (as 

shown by Figure 1): West (WA, OR, NV, UT, CO), Southwest (AZ), Midwest (IA, WI), 

Southeast (FL, NC, KY, WV), and Northeast (MD, NY, NJ, RI, MA) with Southwest and 

Midwest slightly under-represented.  

When examining individual regulations, we observe some variation except in 

AWP/FOC laws. Table 2 shows that among all 17 states, five are non-CON states (AZ, 

CO, OR, UT and WI). Five states have community benefit requirement regulations (MA, 

MD, NY, RI and UT)§§§, and eight states fund an uncompensated care pool (AZ, CO, 

MA, MD, NJ, NV, NY and WV).  Additional evidence for variations in policy 

interactions can be found in Appendix A. 

                                                 

 
 
§§§ NC and NV enacted community benefit requirement laws in 2005. 
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Figure 1: Study States vs. Non-study States 
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Table 2: Variations of Regulations by Study States  
 

States CON REQUIREMENT POOL CONVERSION AWP/FOC 

Arizona   X X  
Colorado   X X  
Florida X     
Iowa X     
Kentucky X    X 
Maryland X X X X  
Massachusetts X X X   
Nevada X X X   
New Jersey X  X   
New York X X X   
North Carolina X X    
Oregon† X   X  
Rhode Island X X  X  
Utah  X    
Washington X   X  
West Virginia X  X   
Wisconsin† X    X 
      
Total  12 7 8 6 2 

   † Long-term care facility only 
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The HCUP SID data assign a unique data source hospital identifier which can be 

matched with the AHA identifier provided by a link file in the HCUP SID data. The 

AHA identifier then serves as the distinguishing identifier in the linked dataset, which 

uses the AHA data for information on hospital characteristics such as hospital size and 

ownership status. Data from the Area Resource Files on market and community 

characteristics are merged using county codes. 

The sample for this study consists of hospital-level data for nonfederal, short-term, 

general hospitals in the 17 states. All specialty, psychiatric, and long-term care hospitals 

are excluded. The original dataset for analysis comprised 4,324 hospital-years for the 

study period 2002-2004. This excludes 2004 data for Utah and New York as these states 

did not report to the HCUP for those years. After hospitals with only one year of 

observations are excluded, we are left with a study sample of 2,625 nonprofit and 500 

for-profit hospital-year observations. In the nonprofit sample, about 78 percent (779 

hospitals) have all three years of observations and the remaining 22 percent (204 

hospitals) have two years of observations. In the for-profit sample, about 84 percent (148 

hospitals) have three years of observations and the remaining 16 percent (28 hospitals) 

have two years of observations. In addition, we have missing values on two important 

control variables, the technology intensity variable and the ER variable measuring 

whether a hospital has an emergency department. We imputed values for the technology 

intensity variable for 2002, the year we have missing values. Our final sample therefore 

contains 2,322 nonprofit and 295 for-profit observations. In our final sample, 76 percent 

(613 nonprofit hospitals) and 24 percent (198 nonprofit hospitals) have three and two 
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years of observations respectively. 48 percent (57 for-profit hospitals) and 52 percent (62 

for-profit hospitals) have three and two years of observations respectively.   

We carefully examined whether there might be sample selection bias due to our 

choice of the states as well as to the pattern of the missing values. Since it is reasonable 

to assume that a state’s decision to participate in HCUP reporting during certain time 

periods is independent of hospital supply of uncompensated care, we are confident that 

states are excluded randomly.  

We also lost a significant number of observations due to missing values on the 

technology intensity and ER variable. Table 3.1 shows that none of the hospitals in our 

study states reported on the technology intensity variable in 2002. The remaining 

states/years have missing values that range from 1% to 42%. In 2003 and 2004, those 

hospitals that did not respond to the technology intensity variable did not respond to the 

ER variable, either.  Most hospitals reported on the ER variable in 2002 (Table 3.2). In 

order to utilize the 2002 data, we imputed values for the 2002 technology intensity 

variable. We replaced missing values on this variable in 2002 by values the same 

hospitals reported in 2003, assuming that the number of hi-tech services did not change 

from 2002 to 2003 for these hospitals. Sensitivity analyses are conducted to examine 

whenever our results are significantly affected by excluding/including these two variables.  
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Table 3.1: Percent of Missing Values for Technology Intensity by State/Year 

State   2002 2003 2004 
Arizona X 26% 24% 
Colorado X 22% 13% 
Florida X 27% 29% 
Iowa X 0 0 
Kentucky X 5% 19% 
Maryland X 0 4% 
Massachusetts X 0 1% 
Nevada X 27% 42% 
New Jersey X 13% 13% 
New York X 24% N/A 
North Carolina X 15% 14% 
Oregon X 0 0 
Rhode Island X 20% 20% 
Utah X 13% N/A 
Washington X 15% 22% 
West Virginia X 0 0 
Wisconsin X 2% 7% 

 
 

Table 3.2: Percent of Missing Values for ER by State/Year 

State   2002 2003 2004 
Arizona 22% 26% 24% 
Colorado 21% 22% 13% 
Florida 33% 27% 29% 
Iowa 0 0 0 
Kentucky 13% 5% 19% 
Maryland 9% 0 4% 
Massachusetts 1% 0 1% 
Nevada 23% 27% 42% 
New Jersey 6% 13% 13% 
New York 25% 24% N/A 
North Carolina 17% 15% 14% 
Oregon 3% 0 0 
Rhode Island 10% 20% 20% 
Utah 18% 13% N/A 
Washington 12% 15% 22% 
West Virginia 0 0 0 
Wisconsin 7% 2% 7% 
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Dependent Variable 

Uncompensated care is widely used to capture hospital provision of care to the 

uninsured. In many prior studies, it is measured as charity care and bad debt. Charity care 

includes care provided to the indigent who are not expected to pay, whereas bad debt is 

accrued by someone who is expected to pay but does not pay at all or fails to pay the full 

amount of their medical bills. There are three problems with this definition. Some 

scholars argue that including bad debt as part of the measure would overstate a hospital’s 

uncompensated care provision. This is because the amount of bad debt also reflects a 

hospital’s debt collection efforts (Gaskin 1997; Thorpe, Florence et al. 2000; Rosko 

2004). For example, Gaskin (1997) argues that the implementation of an uncompensated 

care pool in Massachusetts could potentially create a moral hazard problem in that the 

pool reduced the marginal cost of debt collection. As a result, without proper monitoring 

of the hospitals’ debt collection efforts, their bad debt portion of the uncompensated care 

could increase in response to the Trust Fund.  A second disadvantage of lumping charity 

care and bad debt under the same uncompensated care umbrella is that the distinction 

between charity care and bad debt is unclear. Some hospitals use a formal process in 

advance of billing to identify those who are unable to pay, while others use the billing 

and collection process. Consequently, care delivered to patients may be classified as 

charity care by one hospital but bad debt by another (AHA 2005). Lastly, using 

uncompensated care data for comparisons among different types of hospitals or hospitals 

with mixed payer types can be problematic because uncompensated care data, generally 

expressed as charges, are usually sensitive to different hospital accounting practices 

(AHA 2005).  Despite these concerns, studies continue to use both charity care and bad 



 50

debt to measure hospital provision of uncompensated care due to the fact that existing 

data sets do not make meaningful distinctions between the two concepts (Rundall, Sofaer 

et al. 1988).   

We improve upon measures of uncompensated care used in previous studies by 

focusing on the actual hospital services delivered to the uninsured. In our analysis, 

uncompensated care is measured as number/percent of admissions per hospital that are 

for the uninsured. This dependent variable is constructed as (1) number of all admissions 

for self-pay/charity patients in a hospital; (2) percent of admissions for self-pay/charity 

patients by dividing the number of admissions for self-pay and charity patients in a 

hospital by all the admissions in that hospital. Although this measure could slightly 

overstate the amount of hospital care that is indeed uncompensated since some of these 

uninsured patients may pay in-part or in-full and some may qualify for coverage after 

they have been admitted, this still represents an improvement over previous measures for 

the following reasons. Our measure directly captures care provided to the uninsured. 

Therefore, it represents a better indicator of access to care for the uninsured than financial 

measures of uncompensated care. In addition, it is not influenced by individual hospital 

accounting practices. As argued by Gruber (1994), changes in uncompensated care 

measured as charges may not be directly interpretable as changes in the level of care 

delivered to the uninsured because these changes in charges are likely to reflect shifts in 

hospital pricing policy and debt collection efforts.  

One earlier study that used the same measure to capture hospitals services to the 

uninsured, Frank and Salkever (1991), developed a theoretical model of indigent care 

supply by nonprofit hospitals. They tested the model using 40 nonprofit general hospitals 
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in Maryland during the period of 1980-1984. Three regression analyses were conducted 

with three different dependent variables: the number of equivalent admissions accounted 

for by uncompensated care in the hospital (calculated by dividing the dollar amount of 

uncompensated care by the hospital’s gross inpatient revenue per admission), the same 

measure adjusted by case-mix costliness, and number of discharges of inpatients 

classified at admission as either self-pay or charity cases. Their study found few 

differences across the three measures, which provides validation for our alternative 

measure of uncompensated care.  

Regulatory Variables 

The literature on regulations suggests that variations in regulatory intensity affect 

the financial resources of hospitals and hence have direct and indirect effects on hospital 

responses to their regulatory environment (Cook, Shortell et al. 1983). Cook, Shortell et 

al. (1983) also argue that dimensions of regulations, such as scope, restrictiveness, 

uncertainty, and duration, need to be considered when examining regulatory impacts.  We 

therefore include these specific dimensions proposed by Cook et al. in our regulatory 

measures to capture the intensity of the regulations.  

 Researchers argue that the structure and scope of CON regulations have led to 

variations in the effectiveness of this program (Salkever 2000). Variables such as dollar 

thresholds and scope of services are indicative of intensity variations of CON programs 

with lower dollar thresholds and broader scope of control predictive of stricter regulatory 

control. We therefore adopt the index developed by the American Health Planning 

Association (2005) to measure the presence and intensity of CON programs. This index is 

constructed as a weighted number of covered services, with the weights capturing the 
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review thresholds**** of different CON programs. Specifically, state CON programs are 

first weighted by their capital, equipment and new service review dollar thresholds. 

Assigning a weight to each state’s CON programs represents a way to reflect the 

restrictiveness of the program.  These weights are then multiplied by the number of 

services, which captures the scope of the program, to obtain the intensity index. States 

with a higher index have more restrictive CON control, while states without CON 

programs are assigned a score of zero.  Although this index has been adopted by many 

earlier studies, it has some limitations. This index does not reflect the duration of the 

program, which is argued to affect the intensity of the programs. However, this will not 

affect our estimates because all the study states adopted their CON regulation in the late 

1960s or early 1970s. Another problem with this index, as is true with all indices, is the 

assumption that each unit on the intensity scale exerts the same impact on the dependent 

variable, which tends to limit our interpretation of marginal effects. However, our ability 

to determine the direction of the impacts is not compromised by this problem.   

POOL is an interval level variable measuring variations of the restrictiveness of 

state uncompensated care pool regulations. States without a pool regulation are assigned 

a value of zero, states with a voluntary pool regulation, such as West Virginia and 

Nevada, are accorded a value of one, and states with mandatory pools are assigned a 

value of two.  

                                                 

 
 
**** Review threshold refers to the threshold for expenditure of the new service/capital/equipment that 
exceeds certain dollar amount. Hospital expenditures have to be reviewed if they exceed a certain 
threshold.  
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REQUIREMENT represents an index that takes values of zero, one, two and three. 

It captures the duration, restrictiveness and scope of community benefit requirement laws. 

Duration is measured by the length of time community benefit requirement laws have 

been in effect. Consistent with Ginn and Moseley (2006) and given our study period, we 

argue that laws that are proposed and implemented before year 2000 are more mature,  

have a longer duration and stronger impact than laws that were instituted after year 2000. 

We measure restrictiveness by whether community benefit requirement laws are 

mandatory or voluntary. Some states such as Massachusetts have laws that are largely 

voluntary, making them less restrictive than those that are mandatory. Lastly, we posit 

that laws that are broader in scope, such as those mandating both public reporting of 

community benefits and a specific percentage of hospital net patient revenues be devoted 

to charity care, are more intense than laws that require either public reporting or a 

proportionate amount of contribution.  The index is developed by summing the numbers 

across three dimensions (see Table 4). States without community benefit requirement 

laws are assigned a value of zero. By construction, a state with a voluntary community 

benefit requirement law implemented prior to 2000 and with either public reporting or a 

percent requirement would also assume a value of zero, which makes it indistinguishable 

from states without such a regulation. This, however, is not a concern for the current 

study because none of our study states fits the above profile.    
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Table 4: Intensity Index: Dimensions for Community Benefit Requirement 
Laws 

Dimensions Duration Restrictiveness Scope 

Before 2000  

After 2000 

0 

1 

  

Voluntary  

Mandatory  

 0 

1 

 

Public Reporting OR 
Percentage Requirement 

Public Reporting AND 
Percentage Requirement 

  0 

 

1 

 

We also create interactions of regulatory variables to test if there are any 

interaction effects among different regulatory programs. We test nonprofit and for-profit 

hospitals in separate models, as suggested by previous literatures as well as the 

theoretical framework.  We exclude AWP/FOC and state conversion laws from our final 

analysis due to a lack of variation on both regulations. Only two states (KY and WI) have 

AWP/FOC laws. Although six states have conversion regulations, limited information on 

regulatory intensity prohibits us from separating the effects of locating in a given state (or 

states effects) from the effects of state conversion regulations.    

Control Variables 

We control for a series of hospital characteristics that could affect its capacity to 

provide uncompensated care. To be consistent with other studies of hospital 

uncompensated care provision, we controlled for teaching status, the number of high-

technology services offered by the hospital, hospital size, public hospital, whether a 

hospital has an emergency department, and hospital system/network membership. These 

variables are all extracted from the AHA (2002, 2003, and 2004) data.  
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We include hospital teaching status coded one as teaching and zero otherwise to 

capture uncompensated care provision by teaching hospitals. We define a teaching 

hospital as one approved to participate in residency training by the Accreditation Council 

for Graduate Medical Education, affiliated with a medical school, or a member of the 

Council of Teaching Hospitals (COTH). Studies have shown that teaching hospitals bear 

a disproportionate share of the uncompensated care burden. In their five-state analysis of 

uncompensated care distribution among U.S. hospitals, the General Accounting Office 

(GAO) found that major teaching hospitals accounted for a large percentage of the total 

uncompensated care cost compared with other nonprofit or for-profit hospitals (GAO 

2006). We hence expect that hospital teaching status is positively associated with 

uncompensated care provision.  

Following previous studies, we also control for hospital characteristics that would 

affect the shape of the cost curve. Such measures include technology intensity, hospital 

size, and whether the hospital has an emergency department. Since larger and more 

technology-intense hospitals have more capacity to provide uncompensated care, we 

expect that hospital size (as measured by number of beds), technology intensity (as 

measured by the number of high-technology services offered by the hospital in the 

following areas: neonatal intensive care, open heart surgery, cardiac catheterization, CT 

and Positron Emission Tomography or PET††††), are positively related to uncompensated 

                                                 

 
 
†††† As suggested by previous studies, Dranove, D. and M. Shanley (1995). "Cost Reductions or Reputation 
Enhancement as Motives for Mergers: the Logic of Multihosipital Systems." Strategic Management Journal 
16(1): 55-74, Davidoff, A. J., A. T. LoSasso, et al. (2000). "The effect of changing state health policy on 
hospital uncompensated care." Inquiry 37(3): 253-67, Bazzoli, G. J., R. C. Lindrooth, et al. (2006). "The 
influence of health policy and market factors on the hospital safety net." Health Serv Res 41(4 Pt 1): 1159-
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care provision. Whether a hospital has an emergency department is a dummy variable 

measure indicating the presence of an ER. Since hospitals with an ER are more likely to 

encounter uninsured patients (given that the uninsured often wait to seek care until 

symptoms worsen), we expect that having an emergency department is also positively 

associated with uncompensated care provision.  

Research suggests that multiunit system affiliations promote hospital provision of 

community benefits including uncompensated care (Proenca, Rosko et al. 2000; Lee, 

Alexander et al. 2003). This is because, on the one hand, hospitals belonging to a 

system/network have more resources or excess capacity to deal with exogenous pressures, 

such as financial stress from various cost containment efforts, without compromising 

their community orientation (Cook, Shortell et al. 1983). On the other hand, institutional 

theory indicates that larger organizations attract more attention and therefore may be 

under more pressure to conform to community expectations (Rosko 2004). We therefore 

expect that the network/system affiliation be positively related to hospital uncompensated 

care provision. Because we have missing values for 51 percent of the hospital-years, we 

replace the network dummy variable with the prevalence of a network/system (measured 

as percent of hospitals that belong to a network/system in the market). We hypothesize 

that this variable will be positively associated with uncompensated care provision, given 

that network/system hospitals tend to provide more uncompensated care than non-

network/system hospitals.  

                                                                                                                                     

 
 
80.), these services tend to require higher technological investment and hence represent a good measure of 
technological sophistication.  
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We also control for major market area characteristics that affect hospital provision 

of uncompensated care. A growing body of literature suggests that the level of hospital 

competition and health maintenance organization (HMO) penetration greatly influence 

hospitals’ ability to provide uncompensated care (Gruber 1994; Bazzoli, Lindrooth et al. 

2006). Price shopping and cost control strategies adopted by managed care organizations 

have increased price competition among hospitals. As market competition intensifies, 

nonprofit hospitals’ ability to cross-subsidize uncompensated care decreases. However, 

such care becomes more attractive for for-profit hospitals because the opportunity cost of 

providing uncompensated care decreases. We therefore expect to see different behavioral 

responses from hospitals of different ownerships in markets with various levels of HMO 

penetration and market competition. We also include an interaction term between HMO 

penetration and market competition to test if there are any interaction effects. As 

suggested by previous studies, in markets where competition is already intense, HMO 

penetration could reduce nonprofit hospitals’ capacity to provide uncompensated care 

even further by shrinking their paying patient base (Mann, Melnick et al. 1997; Davidoff, 

LoSasso et al. 2000).  In addition, Davidoff et al. (2000) found that although market 

competition has no effect on nonprofit hospitals at any level of HMO penetration, for-

profit hospitals show a negative effect of competition on uncompensated care at all but 

the highest level of penetration.  

The key issue in measuring market competition and HMO penetration is defining 

the appropriate hospital market area. Prior research suggests a number of ways to define 

relevant hospital markets. Some studies choose geographic measures such as counties, 

Metropolitan Statistical Areas (MSAs), or Health Service Areas (HSAs) (Dranove, 
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Shanley et al. 1992; Gaynor and Vogt 2000). Other studies define a fixed or variable 

radius from each hospital as the relevant market area (Luft, Robinson et al. 1986; Gresenz, 

Rogowski et al. 2004). Although these measures have the advantage of computational 

ease, they are often considered to be arbitrary and sometimes underestimate the amount 

of competition facing a hospital (Wong, Zhan et al. 2005). Another commonly used 

method is to examine patient flows and define markets as consisting of geographic areas 

(typically zip codes) that send a nontrivial number of patients to a given hospital. This 

approach overcomes the disadvantages inherited in previous measures. However, using 

patient flows has the potential for endogeneity bias when used to investigate the effects of 

competition on hospital cost and quality (Wong, Zhan et al. 2005). Given the relative 

merits and drawbacks of each approach, the current study defines hospital markets using 

an exogenous measure - counties and a potential endogenous measure - patient flows 

(please see Appendix B for a detailed account of this construction).  We performed a 

sensitivity analysis to select a superior measure between markets defined by counties and 

markets defined by patient flows. The test did not, however, reveal significant differences 

between these two measures (see Appendix C for detailed results from the sensitivity 

analysis). We therefore use the market measure defined by patient flows in our final 

analysis to avoid the arbitrariness of the county measure.   

Once the relevant geographic market is defined, we are able to control for the 

market competition by computing a Hirschman-Herfindahl Index (HHI) using hospital 

market shares. HHI is a commonly used index to measure the degree of competition in a 

given market area. It is derived by summing the squared market shares of each hospital in 

the relevant market area:  
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where iS  is the percentage of hospital beds the thi hospital has. HHI ranges from 

0 to 10,000 with 10,000 representing a monopoly and 0 being a hospital in a near 

perfectly competitive market. As HHI increases, the competitiveness in the market 

decreases. The U.S. Department of Justice (1992) considers a market with a HHI of less 

than 1,000 to be a competitive marketplace. This index is calculated for each year, using 

the full sample of hospitals. It is then rescaled to a range of 0 to 1.  

HMO penetration is measured by the percentage of county population enrolled in 

HMOs in 1998. This measure was extracted from the 2005 ARF data. Unfortunately, this 

dataset does not give us access to the updated numbers for our study period. Since studies 

have suggested an increasing trend for managed care enrollment (Bian and Morrisey 

2006), we expect that our measure will likely underestimate the effect of managed care 

organizations on the level of uncompensated care provision.   

Socioeconomic characteristics of the surrounding community also affect hospital 

provision of uncompensated care. The demand for uncompensated care is much greater in 

communities with a large number of uninsured, lower income individuals and lower 

percentage of elderly population. We therefore control for insurance coverage, per capita 

income and percentage of population aged 65 or above. We obtain insurance coverage 

information from the 2000 Census Small Area Health Insurance Estimates for Counties 

and States (SAHIE). This measure is calculated as the percentage of county population 

without health insurance. We generate comparable numbers for markets defined by 

patient flows. However, with the steadily growing number of uninsured over the years, 
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our year 2000 data will likely understate the demand for uncompensated care due to lack 

of insurance. Per capita income for county markets is calculated by dividing the total 

income by county population for each year. The same measure for markets based on 

patient flows is calculated by adding all the income by market groups and total 

population by market groups respectively, and then dividing total income by market 

groups by total population by market groups. We use 2003 per capita income to replace 

the 2004 numbers as the 2004 data are not available from the 2005 ARF. Percent of 

population over age 65 is calculated using similar method for both county markets and 

markets based on patient flows. As we only have the 2002 data on this variable, we use 

the 2002 numbers for 2003 and 2004. We do expect that percentage of population over 65 

is relatively stable over these three years.    

We also control for whether a hospital is located in rural or urban areas. We 

define rural/urban status using the Department of Agriculture’s rural-urban continuum 

codes for metro and non-metro counties provided by the ARF data. These codes range 

from one to nine, with one representing metro areas with a million population or more 

and nine being completely rural with less than 2,500 urban population, and not adjacent 

to a metro area.  Appendix D provides a complete list of rural-urban continuum codes.  

Tables 5 presents the independent variables and the expected sign of their effects 

on uncompensated care based on the above discussion. 
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Table 5: Predicted Effects on Uncompensated Care Provision 

 Uncompensated Care 
Variables Nonprofit For-profit 

Regulatory Measures   
CON + +/- 
POOL + + 
REQUIREMENT + +/- 
CON*POOL + +/- 
CON* REQUIREMENT +/- +/- 
POOL*REQUIREMENT +/- +/- 
CON*POOL* REQUIREMENT +/- +/- 
   
Hospital Characteristics   
Teaching hospital status + + 
Proportion public hospital  - - 
Technology intensity + + 
Hospital size + + 
ER + + 
Proportion network/system - - 
   
Market Characteristics   
HHI + - 
HMO penetration - + 
Percentage of population aged 65 or 
above 

- - 

Per capita income - - 
Percentage of population that are 
uninsured 

+ + 

Rural - - 
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Descriptive Statistics 

Table 6 defines each variable and Table 7 presents the descriptive statistics for 

our full sample. These data represent means across three years, treating each hospital-

year combination as a separate observation.  

Over the three year period, our full sample has 4,324 hospital-year observations, 

which includes 1,552 hospitals in 2002, 1,508 hospitals in 2003, as well as 1,264 

hospitals in 2004. The figures show that, for example, in 2003, there are about 69% 

nonprofit hospitals in our sample, as compared to 62 percent nationally; 19% public 

hospitals, as compared to 20% nationally; and 12 percent for-profit hospitals, as 

compared to 18 percent nationally. We slightly over-sampled nonprofit hospitals and 

under-sampled for-profit hospitals. For all hospital-year observations, we have about 19 

percent public hospitals, 70 percent nonprofits and 11 percent for-profit hospitals, with 

nonprofit hospitals slightly over-represented.  Also note that public hospitals are included 

in the full sample for the purpose of comparison among different types of hospitals. They 

are however excluded from the analytical sample because we use percent of public 

hospitals in the market as a control variable.   
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Table 6: Variables and Their Definitions 
 

Variables Definition 

Dependent Variables  

Selfpay/Charity Number of admissions that are for self-pay/charity care patients 

Percent Selfpay/Charity Percentage of admissions that are for self-pay/charity care patients 

  

Regulatory Measures  

CON Certificate of Need 

REQUIREMENT Community benefit requirement 

POOL Uncompensated care pool 

  

Hospital Characteristics  

Teaching hospital status Dummy variable representing teaching hospital status 

Public Hospital_county Proportion of public hospitals in the market (by counties) 

Public Hospital_market Proportion of public hospitals in the market (by patient flows) 

Technology intensity Number of hi-tech services offered 

Hospital size Hospital bed size 

ER Dummy variable indicating whether a hospital has an Emergency Department 

Network/system_county Proportion of system/network members in markets defined by counties 

Network/system_market Proportion of system/network members in markets defined by patient flows 

  

Market Characteristics  

HHI_county Herfindahl-Hirschman Index (based on county) 

HHI_market Herfindahl-Hirschman Index (based on patient flows) 

HMO penetration_county Proportion of population in the market (based on county) enrolled in HMO 

HMO penetration_market Proportion of population in the market (based on patient flows)enrolled in HMO 

Percentage of population 65+_county Percentage of population aged 65 or above 

Percentage of population 65+_market Percentage of population aged 65 or above 

Per capita income_county Per capita income (1,000) 

Per capita income_market Per capita income (1,000) 

Percent uninsured_county Percentage of population that are uninsured 

Percent uninsured_market Percentage of population that are uninsured 

Rural Rural/Urban continuum 
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Table 7: Descriptive Statistics for the Full Sample 
 

Variables Obs Mean Std. Dev. Min Max 

Dependent Variables      

Selfpay/Charity 4324 443.37 805.14 0 14215 

Percent Selfpay/Charity 4324 5 6 0 100‡‡‡‡ 

      

Regulatory Measures      

CON 4324 9.31 6.64 0 21.60 

REQUIREMENT 4324 0.35 0.75 0 3 

POOL 4324 0.70 0.93 0 2 

      

Hospital Characteristics      

Teaching hospital status 4324 0.26 0.44 0 1 

Public Hospital_county 4324 3 8 0 29 

Public Hospital_market 4324 3 6 0 76 

Technology intensity 2385 2.10 1.41 0 5 

Hospital size 4324 220.99 265.32 0§§§§ 2163 

ER 3706 0.98 0.13 0 1 

Network/system_county 4324 10 39 0 87 

Network/system_market 4324 10 30 0 41 

      

Market Characteristics      

HHI_county 4324 0.50 0.35 0 1 

HHI_market 4324 0.31 0.29 0.05 1 

HMO penetration_county 4324 0.25 0.18 3.8 0.96 

HMO penetration_market 4324 0.28 0.17 0 0.96 

Percentage of population 65+_county 4324 14 4 6.54 34 

Percentage of population 65+_market 4324 13.97 3.94 6.53 34.24 

Per capita income_county 4324 29.64 9.51 14.80 84.59 

Per capita income_market 4324 30.63 9.03 14.80 84.59 

Percent uninsured_county 4324 13.65 4.12 5.4 29.50 

Percent uninsured_market 4324 13.44 3.77 13.52 25.70 

Rural 4324 3.24 2.41 1 9 

                                                 

 
 
‡‡‡‡ A nonprofit hospital that is excluded later in the analysis because of possible reporting error from the 
hospital.   
§§§§ A public hospital that reported zero beds. Public hospitals are excluded in the analysis.  
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The next set of tables (Tables 8.1 – 8.3) report full sample summary statistics by 

hospital status: public, nonprofit, and for-profit. It shows that on average, a slightly 

higher percentage (6%) of admissions in public and for-profit hospitals are for the 

uninsured patients than those in nonprofit hospitals (5%). Figure 2 and 3 further illustrate 

the distribution of total number of admissions for the uninsured by ownership types in 

2002. This pattern remains largely unchanged for 2003 and 2004 (Appendix E).  In the 

aggregate, nonprofit hospitals consistently have the most uninsured admissions (68-70 

percent) compared with public (11-14 percent) and for-profit hospitals (16-21 percent).  

This is partly because the majority of U.S. hospitals are nonprofits.  

The summary tables also show that on average, nonprofit hospitals tend to be 

larger (as measured in number of beds) and are more technologically sophisticated than 

public or for-profit hospitals.  
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Table 8.1: Descriptive Statistics for the Full Sample by Hospital Ownership Status 
(Public) 

 
Variables Obs Mean Std. Dev. Min Max 

      

Number of Self-pay/Charity  826 495.77 1350.11 0 14215 

Percent of Self-pay/Charity 826 6 7 0 71 

      

CON 826 9.92 6.21 0 21.6 

REQUIREMENT 826 0.16 0.57 0 3 

POOL 826 0.42 0.77 0 2 

      

Teaching hospital status 826 0.16 0.37 0 1 

Technology intensity 461 1.58 1.27 0 5 

Hospital size 826 143.69 224.77 0 1839 

ER 715 0.98 0.13 0 1 

Network/system_county 826 5 15 0 36 

Network/system_market 826 6 21 0 41 

      

HHI_county 826 0.64 0.36 0.05 1 

HHI_market 826 0.36 0.33 0.03 1 

HMO penetration_county 826 0.13 0.13 0 0.66 

HMO penetration_market 826 0.21 0.15 0 0.66 

Percentage of population 65+_county 826 15 4 7 30 

Percentage of population 65+_market 826 13.92 3.58 6.54 31.58 

Per capita income_county 826 26.52 7.71 14.30 84.59 

Per capita income_market 826 28.90 8.04 16.05 84.59 

Percent uninsured_county 826 14.80 4.54 4.4 26.9 

Percent uninsured_market 826 14.11 4.21 5.5 24.76 

Rural 826 4.85 2.57 1 9 

2002 826 0.35 0.48 0 1 

2003 826 0.34 0.47 0 1 

2004 826 0.31 0.46 0 1 
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Table 8.2: Descriptive Statistics for the Full Sample by Hospital Ownership Status 

(Nonprofit) 
 
Variables Obs Mean Std. Dev. Min Max 

      

Number of Self-pay/Charity  2962 434.68 636.01 0 5844 

Percent of Self-pay/Charity 2962 5 5 0 100 

      

CON 2962 9.50 6.81 0 21.6 

REQUIREMENT 2962 0.44 0.78 0 3 

POOL 2962 0.83 0.97 0 2 

      

Teaching hospital status 2962 0.31 0.46 0 1 

Public Hospital_county 2962 1 7 0 29.4 

Public Hospital_market 2962 2 6 0 76 

Technology intensity 1674 2.26 1.44 0 5 

Hospital size 2962 251.38 288.31 6 2163 

ER 2634 0.99 0.12 0 1 

Network/system_county 2962 13 46 0 87 

Network/system_market 2962 12 34 0 41 

      

HHI_county 2962 0.48 0.34 0.05 1 

HHI_market 2962 0.30 0.28 0.03 1 

HMO penetration_county 2962 0.27 0.18 0 0.96 

HMO penetration_market 2962 0.30 0.17 0 0.96 

Percentage of population 65+_county 2962 14 4 0.03 0.34 

Percentage of population 65+_market 2962 13.69 3.48 7.15 34.24 

Per capita income_county 2962 30.64 10.12 14.80 84.59 

Per capita income_market 2962 31.35 9.62 14.80 84.59 

Percent uninsured_county 2962 13.01 3.97 3.8 29.5 

Percent uninsured_market 2962 12.89 3.59 5.4 25.7 

Rural 2962 2.94 2.25 1 9 

2002 2962 0.37 0.48 0 1 

2003 2962 0.35 0.48 0 1 

2004 2962 0.28 0.45 0 1 
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Table 8.3: Descriptive Statistics for the Full Sample by Hospital Ownership Status 
(For-profit) 

 
Variables Obs Mean Std. Dev. Min Max 

      

Number of Self-pay/Charity  536 410.70 427.47 0 4070 

Percent of Self-pay/Charity 536 6 6 0 55 

      

CON 536 7.35 5.95 0 20.7 

REQUIREMENT 536 0.19 0.68 0 3 

POOL 536 0.44 0.76 0 2 

      

Teaching hospital status 536 0.11 0.32 0 1 

Public Hospital_county 536 1 0.02 0 12 

Public Hospital_market 536 1 0.02 0 9 

Technology intensity 250 2.02 1.19 0 5 

Hospital size 536 172.18 118.89 6 655 

ER 357 0.96 0.20 0 1 

Network/system_county 536 4 0.10 0 84 

Network/system_market 536 4 0.07 0 49 

      

HHI_county 536 0.40 0.33 0.05 1 

HHI_market 536 0.24 0.24 0.03 1 

HMO penetration_county 536 0.29 0.19 0 0.64 

HMO penetration_market 536 0.30 0.18 0.01 0.61 

Percentage of population 65+_county 536 15 6 4 34 

Percentage of population 65+_market 536 15.55 5.97 8.15 34.24 

Per capita income_county 536 28.93 7.14 13.52 49.54 

Per capita income_market 536 29.28 6.12 17.56 49.54 

Percent uninsured_county 536 15.39 3.33 6.5 25.3 

Percent uninsured_market 536 15.44 3.16 8.27 24.76 

Rural 536 2.43 1.88 1 9 

2002 536 0.33 0.47 0 1 

2003 536 0.34 0.47 0 1 

2004 536 0.34 0.47 0 1 
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Figure 2: Hospital Provision of Uncompensated Care 2002 
 

 

Figure 3: Percent of Uncompensated Care Admissions by Ownership Types 
2002 
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 Table 9 presents summary statistics for the final study sample by nonprofit/for-

profit status, after all the missing values for technology intensity variable and ER variable 

are excluded. This sample has 2,235 nonprofit observations and 295 for-profit 

observations that are representative of nonprofit and for-profit hospitals of all sizes in the 

U.S.  Table 10 compares hospitals in our study sample in 2003 with those nationally with 

regard to size (as measured in number of beds) and location (as indicated by rural/urban). 

Our two-sample paired t test fails to find any significant differences between the study 

sample and national statistics, indicating that our nonprofit and for-profit samples mirror 

the U.S. hospitals of all sizes and in rural/urban areas (test results are reported in 

Appendix F). Additionally, the summary statistics are not significantly different from the 

full sample statistics. Nonprofit hospitals are still found to provide, on average, a higher 

volume of admissions for the uninsured but a slightly lower percentage than their for-

profit counterparts. They tend to be larger, more technologically sophisticated and more 

likely to have an Emergency Department.  

We further examined the regulatory variations by ownership status. Tables 11.1 – 

11.3 and 12.1 – 12.3 represent intensity variations of each regulation across all hospitals 

by ownership types. In the nonprofit sample, 28.9 percent of the hospitals are located in 

non-CON states and the remaining 71.1 percent in states with CON of varying intensities. 

74.5 percent of the nonprofit hospitals are in states without a community benefit 

requirement regulation.  More than half of the nonprofit hospitals are found in states that 

do not have an uncompensated care pool. In the for-profit sample, 20.7 percent of the 

hospitals are located in non-CON states. 88.1 percent of the for-profit hospitals are in 
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states without a community benefit requirement regulation. 71 percent of the for-profit 

hospitals are found in states without an uncompensated care pool.  
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Table 9: Descriptive Statistics for the Final Study Sample by Nonprofit/For-profit 
Status  

 
 Nonprofit For-profit 

Variables Mean Std. 
Dev. 

Min Max Mean Std. 
Dev. 

Min Max 

         

Number of Self-pay/Charity  476.98 705.25 0 9370 395.11 346.24 0 1613 

Percent of Self-pay/Charity 4.62 4.90 0 100 5.19 3.94 0 25.66 

         

CON 8.91 7.01 0 20.7 7.90 6.53 0 20.7 

REQUIREMENT 0.39 0.74 0 3 0.26 0.78 0 3 

POOL 0.80 0.95 0 2 0.45 0.75 0 2 

         

Teaching hospital status 0.30 0.46 0 1 0.09 0.29 0 1 

Public Hospital_county 0.90 2.78 0 19.63 0.75 2.10 0 12.22 

Public Hospital_market 1.51 2.61 0 19.63 1.34 2.05 0 8.83 

Technology intensity 2.15 1.37 0 5.00 2.11 1.18 0 5.00 

Hospital size 216.86 215.09 6 2163 159.02 104.71 6 655 

ER 0.99 0.12 0 1 0.97 0.18 0 1 

Network/system_county 9.50 15.80 0 109.90 5.21 11.23 0 84.39 

Network/system_market 9.36 12.78 0 90.91 4.70 8.12 0 49.07 

         

HHI_county 0.52 0.34 0.05 1 0.44 0.32 0.05 1 

HHI_market 0.32 0.30 0.03 1 0.26 0.24 0.03 1 

HMO penetration_county 0.26 0.18 0 0.8 0.27 0.19 0.01 0.64 

HMO penetration_market 0.29 0.18 0 0.8 0.29 0.18 0.01 0.61 

Percentage of population 65+_county 13.84 3.62 3.00 32.02 15.50 6.00 6.40 33.77 

Percentage of population 65+_market 13.70 3.34 7.15 34.24 15.94 6.28 8.15 34.24 

Per capita income_county 30.26 9.22 14.80 84.59 28.45 6.91 17.56 47.45 

Per capita income_market 30.98 8.66 14.80 84.59 28.83 6.05 17.56 44.12 

Percent uninsured_county 12.70 3.93 3.8 29.5 14.85 3.11 7.8 23.5 

Percent uninsured_market 12.60 3.48 5.4 25.3 14.97 2.98 8.90 23.32 

Rural 3.09 2.29 1 9 2.56 1.87 1 9 

2002 0.35 0.48 0 1 0.31 0.46 0 1 

2003 0.36 0.48 0 1 0.40 0.49 0 1 

2004 0.29 0.45 0 1 0.29 0.46 0 1 

 2235 295 
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Table 10: Comparing Hospitals in Final Study Sample and in U.S. in 2003 

   Sample U.S. 
Nonprofit  Percent of beds 0-49 17% 23% 
  50-99 16% 19% 
  100-199 25% 24% 
  200-399 27% 25% 
  >=400 15% 9% 
 Percent of 

urban 
 67% 62% 

 N  807 2,794 
For-profit Percent of beds 0-49 13% 22% 
  50-99 19% 20% 
  100-199 36% 34% 
  200-399 31% 20% 
  >=400 2% 4% 
 Percent of 

urban 
 74% 73% 

 N  118 667 
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Table 11.1: Nonprofit Hospital Distribution by Regulatory Intensity 
 

Certificate-of-Need (CON) 
CON Intensity Index Freq. Percent 
   
0 646 28.9 
3.5 21 0.94 
4.8 171 7.65 
6.3 151 6.76 
8.1 170 7.61 
12.1 167 7.47 
12.8 91 4.07 
14.4 128 5.73 
15 212 9.49 
15.2 23 1.03 
16 185 8.28 
18.4 177 7.92 
20.7 93 4.16 
   
Total 2,235 100 

 

Table 11.2: Community Benefit Requirement 
Community Benefit Requirement Intensity Index Freq. Percent 
   
0 1,665 74.5 
1 299 13.38 
2 235 10.51 
3 36 1.61 
   
Total 2,235 100 

 

Table 11.3: Uncompensated Care Pool 
Uncompensated Care Pool Intensity Index Freq. Percent 
   
0 1,280 57.27 
1 114 5.1 
2 841 37.63 
   
Total 2,235 100 
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Table 12.1: For-profit Hospital Distribution by Regulatory Intensity 
 

Certificate-of-Need (CON) 
CON Intensity Index Freq. Percent 
   
0 61 20.68 
3.5 9 3.05 
4.8 10 3.39 
6.3 136 46.1 
12.1 3 1.02 
12.8 7 2.37 
14.4 3 1.02 
15 2 0.68 
16 21 7.12 
18.4 14 4.75 
20.7 29 9.83 
   
Total 295 100 

 
Table 12.2: Community Benefit Requirement 

Community Benefit Requirement Intensity Index Freq. Percent 
   
0 260 88.14 
1 13 4.41 
2 2 0.68 
3 20 6.78 
   
Total 295 100 

 
Table 12.3: Uncompensated Care Pool 

Uncompensated Care Pool Intensity Index Freq. Percent 
   
0 210 71.19 
1 38 12.88 
2 47 15.93 
   
Total 295 100 
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CHAPTER FIVE 

ESTIMATION AND RESULTS 

 

Estimation 

We use panel data for our analysis because they present several advantages over 

cross section or time series data. Cross section data measure an observation at a point in 

time and time series data follows an observation across time, while panel data combine 

cross section and time series data. As a result, our sample size increases because an 

observation was repeatedly measured at different points in time. Additionally, since we 

follow the same cross section unit over time, we are able to obtain consistent estimators 

in the presence of omitted variables using proper panel data techniques.  

There is some concern that omitted variables might be a problem because some 

hospital characteristics might not be observable or measurable. In other words, there is a 

hospital specific latent variable iα as defined in the component error term itε :  

UCit = β0 + β1Hospitalit + β2Marketit + β3Regulationit+β4Year+ β5State+ itε  

where itiit ηαε += . This latent variable can be, for example, the preferences of hospital 

administrators/boards of trustees towards uncompensated care provision, or hospital 

managerial quality or structure that tend to be constant over time. Depending on whether 

this unobserved iα is correlated with some right-hand side hospital specific explanatory 

variables such as size, structure (i.e., whether the hospital maintains an emergency 

department) or technological sophistication, we test different estimation methods: pooled 
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Ordinary Least Squares or pooled OLS, random effects Generalized Least Squares (GLS), 

and a Hausman Taylor instrumental variable (HTIV) approach.  

 

Three Estimation Approaches: Pooled OLS, GLS and HTIV 

The general form of our empirical model can be expressed as  

ititit XY εβ +=        t=1, 2, 3         (1) 

itiit ηαε +=  

itε  is a composite error term which represents the sum of the unobserved effect 

and an idiosyncratic error. We first estimate our empirical model using a pooled OLS. 

The pooled OLS estimator requires no correlation between itX  and itε (i.e., E( itX ' itε )=0 

and E( itX ' iα )=0) to obtain a consistent estimator of β  in model (1). This estimator, 

however, ignores hospital specific unobserved effects.  

We then re-estimate the model using an improved estimation --- random effect 

GLS that controls for random hospital specific effects using variation over both time and 

cross sectional units to estimate the parameter β vector. In addition, it exploits the serial 

correlation in the composite error itiit ηαε +=  to produce more efficient estimators than 

pooled OLS or fixed effects. Similar to pooled OLS, it also requires orthogonality 

between  iα  and itX . In other words, both pooled OLS and random effects GLS rely on 

the assumption that unobservable hospital characteristics are not correlated with our 

right-hand side variables.  
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However, there is concern that such a correlation might exist. Some evidence 

suggests that the hospital industry, acting as a powerful interest group, is able to influence 

state policy making such as the adoption of CON regulations so that the hospitals can 

preserve a profitable patient mix or volume (Wendling and Werner 1980; Lanning, 

Morrisey et al. 1991).  Although such a concern might be legitimate, there is also 

evidence suggesting that a state’s adoption of such regulations is motivated by its concern 

over inefficiency or market failure in the system rather than pure interest group transfers 

(Cone and Dranove, 1986; Morrisey and Ohsfeldt, 1991). As previously discussed in the 

theory of regulation and hospital regulation in particular (Chapter 2), a state’s decision to 

adopt certain policies can be viewed as in the public interest. For example, CON approval 

by regulators is made contingent, through formal conditions or informal negotiation, 

upon the willingness of the hospital to provide services (e.g., uncompensated care) that 

are perceived by the regulators as in the public interest (Salkever, 2000).  Therefore, 

industry capture might not be a concern if adoption of these policies is intended to amend 

market failure and is meant to protect the public interest. However, if we allow for the 

possibility of interest group influence and relax the assumption of strict exogeneity, our 

regulations will be endogenous as they are correlated with the latent hospital 

characteristics iα . In other words, if the industry capture theory holds true, unobserved 

hospital motivations to lobby for regulations might influence the level of uncompensated 

care they ultimately provide (by the patient mix/volume they choose).  

To allow such a correlation, we re-estimate the empirical model with a Hausman-

Taylor instrumental variables procedure (HTIV) that relaxes the independence 

assumption by allowing unobservable hospital characteristics to be correlated with our 
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right-hand side variables. Some previous studies have used fixed effects to eliminate 

potential endogeneity resulting from this omitted latent variable problem. However, fixed 

effects estimation removes time constant variables, such as the regulatory variables in our 

model. As we only have recent years of hospital discharge data, the lack of variation in 

the regulatory variables over time will prohibit us from estimating their impact on 

hospital behaviors with fixed effects estimation. Fortunately, Hausman and Taylor (1981) 

proposed a model that conveniently solves the potential correlation between omitted 

variables and the explanatory variables but still allows us to estimate the effects of time 

constant variables of interest.  

In a Hausman-Taylor procedure, the general form of our empirical model can be 

expressed as:  

                itiitit ZXY εγβ ++= ,                   (1) 

itiit ηαε +=  

where i = 1 to N and, t = 1 to T; β and γ  are k and g vectors of coefficients associated 

with time varying ( itX ) and time-invariant ( iZ ) observable variables respectively. In our 

case, itX  will contain variables such as percentage of network/system in the market, 

percentage of public hospitals in the market, HHI, per capita income, uninsurance rate, 

teaching status, technology intensity, bed size, ER, HMO penetration, and percentage of 

population over 65, while matrix iZ  will include regulatory measures and state dummies.  

Intuitively the Hausman-Taylor procedure follows an instrumental variable 

approach.  It uses variables in the model as instruments for the endogenous time-invariant 

variables. This has the advantage over traditional instrumental variables methods in that it 
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does not rely on excluded exogenous instruments which are usually difficult to obtain. 

However, the Hausman-Taylor procedure does require a priori information: the ability to 

distinguish columns of X  and Z  which are asymptotically correlated with iα from 

those which are not. In our application, we have reason to believe that hospital 

characteristics such as technology intensity, size, and whether a hospital has an 

Emergency Department are influenced by the latent individual hospital effect. CON laws 

may also be correlated if we further assume that unobserved hospital motivation to lobby 

for CON also influences the level of uncompensated care they ultimately provide (by the 

patient mix/volume they choose). However, percent of network/system in the market, 

percent of public hospitals in the market, HHI, percentage of population that are 

uninsured, other regulations, state dummies, HMO and percent of population over 65 are 

not correlated. 

Once we distinguish the time-varying/time invariant, exogenous/endogenous 

variables, itX  and iZ  can be further partitioned as ),( 21 ititit xxX = and ),( 21 iii zzZ = , 

where 1itx  is a 11 k× time-varying exogenous vector, 2itx  a 21 k×  time-varying 

endogenous vector, 1iz a 11 g× time-invariant exogenous vector, and 2iz a 21 g× time-

invariant endogenous vector. A vector of deviations from means averaged over time vQ  

was used as part of the instruments to transform equation (1). Thus by construction, vQ  is 

orthogonal to any time-invariant vector of observations (i.e., 0=iv ZQ  and 0=ivQ α ). 

Unfortunately, since vQ is also orthogonal to iZ , which violates the requirement that 

instruments be correlated with all the endogenous variables, Hausman and Taylor (1981) 

added the columns of 1itx and 1iz so that we now have the matrix [ ]11 iitv ZXQ MM  as 
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instruments. However, one necessary condition for all the parameters in equation (1) to 

be identified is 21 gk ≥ , Recall that the vector with 11 k×  time-varying exogenous 

variables is 1itx which includes eight variables (per capita income, percent of 

network/system in the market, percent of public hospitals in the market, HHI, percentage 

of population that are uninsured, HMO, teaching, and percent of population over 65). The 

vector with 21 g× time-invariant endogenous variables is 2iz  that includes seven 

regulatory variables and their interactions (see Table Z). Thus our model is over-

identified ( 21 gk > ). However, some of the time varying exogenous variables have low 

variation across the study period, which prohibits the HTIV model from constructing 

strong internal instruments. Percent of public hospital and teaching have zero variation 

for about half of the study sample. In addition, all of the over time variation for variables 

HMO penetration, percent of population over 65 and percent uninsured comes from 

population adjustment, which further weakens the identification. Specifically, these 

variables are constructed in the following ways. For example, for the HMO penetration 

variable, we take the year when county level data on this variable are available and 

multiply it by the county population for each year to obtain the number of people enrolled 

in HMO plans each year. We then sum the total number of enrollees in the market 

defined by patient flows and divide it by the total population in that market for each study 

year. As a result, a small amount of within group or over time variation was introduced in 

the market level HMO penetration variable, which is used in the analysis. Although this 

is the best we can achieve with the existing county level data to obtain the market level 

HMO penetration, percent of population over 65, and uninsurance rate, we need to be 

cautious about the potential problems this manipulation could create.  The amount of the 
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variation created by our population adjustment is low and does not represent the true 

underlying changes in variable trends over time. Even though the real HMO penetration, 

percent of population over 65, and percent of population uninsured in different years 

would also reflect population changes, our adjustment yields variations that are not the 

same as having information on the changes in the real underlying variable.  As a result, 

the Hausman Taylor procedure will still use these variables as instruments despite their 

low over-time variation, but may not perform well: low variation could result in weak 

identification, and hence large standard errors. In addition, because not all three variables 

are affected by population growth trend in the same way, a new bias is introduced and 

creates a measurement error that may bias the Hausman Taylor estimates.   

Table 13: List of Time Varying/Invariant and Endogenous/exogenous Variables  

  Endogenous Exogenous 
Time Varying Variables 
(X) 

Emergency Department Percent network 

  technology intensity Percent of public hospital 
  hospital size Teaching  
    HHI 
    HMO penetration* 
    Percent over 65* 
    Per capita income 
    Percent uninsured* 
Time Invariant Variables 
(Z) 

CON  Rural 

  Pool   
  Requirement  
  CON*Pool  
  CON*Requirement  
  Pool*Requirement  
  All three    

*Within group variation represents population weighted averages.  
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Cluster Correlated Errors 

The model is also examined for cluster correlated errors. Clustering can occur 

when residuals of hospitals within the same state correlate with each other. This 

intragroup correlation of the errors may create a clustering effect that could produce 

inconsistent estimates of the covariance matrix.  One assumption for the Hausman-Taylor 

model to produce consistent and efficient parameter estimates is that the idiosyncratic 

errors are homoskedastic, with zero mean and constant variance across time and 

individuals (i.e., itη ~ iid (0, 2
ησ )). In the presence of clustered errors, the off-diagonal 

elements of the covariance matrix might not be zero due to potential correlations of the 

errors among hospitals within the same state. In addition, the diagonal elements might not 

be identical since the clustering of hospitals by states might lead to different variances 

along the diagonals of the covariance matrix.  As a result, the parameter estimates will be 

inefficient although they are still consistent.  

The Breusch-Pagan (1980) Lagrangian Multiplier (LM) and Cook-Weisberg tests 

are performed on the pooled cross-sectional final sample to test for state effects in the 

form of cluster correlated errors. Under the null hypothesis, both tests follow a Chi-

square distribution. We should note that the LM test is not designed specifically to test 

for cluster-correlated errors. It captures other types of heteroskedasticity as well. Table 14 

presents the Breusch-Pagan / Cook-Weisberg test statistics. The critical value for the Chi-

squared distribution with 30 degrees of freedom is 43.77. The table therefore shows that 

with a test statistics of 3674.05, there is almost no probability that the distribution is Chi-

squared. The null hypothesis of homoskedasticity is rejected, meaning there is some 
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evidence that the errors are correlated or heteroskedastic.  A robust cluster estimator of 

the variance covariance matrix should be used to correct for the estimated residuals.  

Table 14: Breusch-Pagan / Cook-Weisberg Test for Heteroskedasticity 
 

 Uncompensated Care 

Final Sample chi2(30)     =  3674.05,   Prob > chi2  =   0.0000 

 

However, the literature reveals no commonly adopted corrections to obtain robust 

cluster estimators for the Hausman-Taylor procedure.  Thus, the HTIV estimator does not 

correct for cluster correlated errors. Because such a robust estimator exists in the pooled 

OLS and the random effects GLS model, we report robust variance matrix estimator for 

these estimation procedures.  

A Test for Endogeneity 

The Hausman test is devised for a number of model specifications in 

econometrics including endogeneity as a result of unobserved individual factors 

(Hausman 1978). To the extent that unobserved hospital heterogeneity remains an 

omitted influence on our right hand side variables, we conduct the Hausman test using 

the property of fixed effects (FE) estimation*****. FE will produce consistent parameter 

estimates in the presence of endogeneity as a result of unobserved hospital effects. 

However, in the absence of such an endogeneity and/or the presence of cluster correlated 

                                                 

 
 
***** FE will only be used for the purpose of the specification test and not as part of the estimation 
procedure because FE does not allow us to estimate the coefficients on the regulatory variables.  
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errors, such estimates will be asymptotically inefficient. Similar to FE, an HTIV 

estimator is consistent under both the null and alternative hypothesis.  On the other hand, 

under the hypothesis of no misspecification (i.e., no latent hospital effects), random effect 

GLS models will yield consistent and asymptotically efficient estimators, where 

efficiency is defined as attaining the asymptotic Cramer-Rao upper/lower bound.  We 

therefore utilize the properties of these three estimators (FE, HTIV and GLS) to construct 

several tests of misspecification.   

Results 

The Hausman test based on the difference between FE and GLS estimates yields 

χ2 =45.02 with 12 degrees of freedom which is significant (p=0) for the nonprofit 

hospitals sample (Table 15.1). This rejects the null that there is no correlation between 

the individual hospital effects and explanatory variables. In other words, there is evidence 

that latent individual effects exist and GLS will yield inconsistent parameter estimates. 

The Hausman test based on the difference between FE and HTIV estimator yields χ2 =1.5 

with one degree of freedom which is not significant at the 5% level (p=0.22) (Table 15.2). 

The same tests yield similar results for the for-profit hospital sample. The Hausman test 

based on the difference between FE and GLS estimates yields χ2 =35.9 with 11 degrees of 

freedom which is significant (Table 15.3) and χ2 =4.26 with two degrees of freedom 

which is not significant at the 5% level (p=0.12) when testing for the difference between 

FE and HTIV estimators (Table 15.4)  Results from the Hausman tests justify the use of 

the HTIV method. 
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Table 15.1: Hausman Test for Nonprofit Hospitals: FE vs. GLS 

Number of Admissions (b) (B) (b-B) sqrt(diag(V_b-V_B)) 
 a b Difference S.E. 
Technology Intensity -6.25 18.48 -24.72 13.07 
ER 26.53 47.49 -20.95 28.39 
Teaching hospital status -64.72 37.62 -102.34 57.10 
Proportion with public owner -22.53 -38.76 16.23 10.76 
Hospital size 0.71 1.68 -0.96 0.25 
Proportion network/system member -1.33 -1.56 0.22 1.23 
HHI 191.62 -148.73 340.35 318.43 
HMO penetration -27.63 -3.23 -24.40 43.40 
Percentage of population 65+ -0.31 -1.04 0.73 165.34 
Per capita income 56.46 -0.63 57.09 12.90 
Percent uninsured -283.09 10.37 -293.46 318.98 
Rural 62.61 -21.79 84.41 108.46 

b = consistent under Ho and Ha; obtained from xtreg 
B = inconsistent under Ha, efficient under Ho; obtained from xtreg 
Test:  Ho:  difference in coefficients not 
systematic 

    

chi2(12) = (b-B)'[(V_b-V_B)^(-1)](b-B)  
               =       45.02     
Prob>chi2 =      0.0000  
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Table 15.2: Hausman Test for Nonprofit Hospitals: FE vs. HTIV 

Number of Admissions (b) (B) (b-B) sqrt(diag(V_b-V_B)) 

 a b Difference S.E. 
Technology Intensity -6.25 -2.50 -3.75 4.80 
ER 26.53 26.06 0.47 13.92 
Teaching hospital status -64.72 -56.88 -7.84 14.65 
Proportion with public owner -22.53 -19.33 -3.19 3.73 
Hospital size 0.71 0.72 -0.01 0.05 
Proportion network/system member -1.33 -1.57 0.23 0.41 
HHI 191.62 172.02 19.60 64.69 
HMO penetration -27.63 -18.65 -8.99 31.93 
Percentage of population 65+ -0.31 -108.47 108.15 93.76 
Per capita income 56.46 54.48 1.98 2.96 
Percent uninsured -283.09 31.11 -314.20 289.77 
Rural 62.61 16.60 46.01 48.55 

b = consistent under Ho and Ha; obtained from xtreg 
B = inconsistent under Ha, efficient under Ho; obtained from xthtaylor 
Test:  Ho:  difference in coefficients not systematic 
chi2(1) = (b-B)'[(V_b-V_B)^(-1)](b-B) 
             =        1.50 
Prob>chi2 =      0.2201 
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Table 15.3: Hausman Test for For-profit Hospitals: FE vs. GLS 

Number of Admissions (b) (B) (b-B) sqrt(diag(V_b-V_B)) 
 a b Difference S.E. 
Technology Intensity -42.28 22.03 -64.31 16.72 
ER -9.16 87.95 -97.11 43.03 
Teaching hospital status -59.30 -64.21 4.91 99.11 
Proportion with public owner -41.11 -14.24 -26.87 38.20 
Hospital size 0.04 1.14 -1.10 0.27 
Proportion network/system member -3.09 -1.59 -1.50 5.97 
HHI -131.55 -59.99 -71.56 763.52 
HMO penetration 230.54 -0.78 231.32 122.36 
Percentage of population 65+ 390.48 -1.51 391.99 476.92 
Per capita income 25.91 9.88 16.03 22.69 
Percent uninsured 91.35 34.12 57.23 416.74 
b = consistent under Ho and Ha; obtained from xtreg 
B = inconsistent under Ha, efficient under Ho; obtained from xtreg 
Test:  Ho:  difference in coefficients not systematic  
chi2(11) = (b-B)'[(V_b-V_B)^(-1)](b-B)  
               =       35.90    
Prob>chi2 =      0.0002    
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Table 15.4: Hausman Test for For-profit Hospitals: FE vs. HTIV 

Number of Admissions (b) (B) (b-B) sqrt(diag(V_b-V_B)) 

 a b Difference S.E. 
Technology Intensity -42.28 -40.34 -1.94 15.58 
ER -9.16 -10.85 1.69 54.64 
Teaching hospital status -59.30 -53.72 -5.57 74.55 
Proportion with public owner -41.11 -40.04 -1.07 26.43 
Hospital size 0.04 0.07 -0.03 0.21 
Proportion network/system member -3.09 -5.17 2.08 4.36 
HHI -131.55 -58.81 -72.74 498.27 
HMO penetration 230.54 14.96 215.59 119.85 
Percentage of population 65+ 390.48 45.95 344.53 471.01 
Per capita income 25.91 25.97 -0.06 14.88 
Percent uninsured 91.35 98.22 -6.87 393.55 

b = consistent under Ho and Ha; obtained from xtreg 
B = inconsistent under Ha, efficient under Ho; obtained from xthtaylor 
Test:  Ho:  difference in coefficients not systematic  
chi2(2) = (b-B)'[(V_b-V_B)^(-1)](b-B)  
            =        4.26    
Prob>chi2 =      0.1188    

 

However, some important caveats should be noted. First, HTIV estimation has 

weak identification due to data limitations. Some time-varying exogenous variables 

which the HTIV procedure uses to construct internal instruments have low variation. In 

addition, variables such as uninsurance rate, percent of population over 65 and HMO 

penetration are adjusted by population growth due to lack of data for some study years. 

Specifically, we computed values for 2003 and 2004 market level variables using the 

2002 county level data. As a result, the internal instruments constructed based on these 

population adjusted variables not reflect the true underlying changes in the HMO 

penetration, percent over 65, and uninsurance rate. However, these internal instruments 

are not completely invalid because even real changes in these variables reflect population 

changes over time to some extent because changes in population could change the 
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percentage of HMO penetration, population that are over 65 or uninsurance rate.  

However, this manipulation of multiplying all three variables by the same growth trend 

likely introduces a new measurement bias to the parameter estimates.  Second, there may 

be potential misclassification of endogenous/exogenous variables. Third, comparing FE 

and HTIV estimators, a few coefficient estimates such as the uninsurance rate in the 

nonprofit model and the percent of population over 65 in the for-profit model exhibit 

large differences. However, most of the estimates are similar in both magnitude and sign.  

 Table 16 and Table 17 present results from the GLS and HTIV estimation 

respectively. Pooled OLS results are reported in Appendix G. Even though the Hausman 

specification tests show evidence of inconsistency, the GLS procedure yields meaningful 

estimates. First, all the significant regulatory variables in the GLS model are of similar 

signs to those in the HTIV model, which, despite its problems discussed previously, are 

not significantly different from the consistent but less efficient FE model as shown by the 

Hausman test. Second, comparing with the HTIV results, endogeneity due to omitted 

variables or unobserved heterogeneity seems to bias our GLS estimates for the regulatory 

variables downward for the nonprofit hospital sample. This may suggest that the 

magnitude of the true regulatory effects might be even larger than what we have 

estimated using the GLS procedure. Significant variables therefore in our GLS model 

could be even more significant if the magnitude of the true effects are greater.   For the 

for-profit hospital sample, the comparison of GLS vs. HTIV again shows that GLS tends 

to underestimate the magnitude of the true regulatory effects but the HTIV estimates are 

extremely large. It is not clear to us whether the large HTIV estimates for the regulatory 
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variables in the for-profit model result from the problem discussed previously or the 

limited sample size (N=295).  

 Given the caveats of each model, findings are reported based on the GLS 

estimation and validated by the HTIV estimates. Even though both the GLS and HTIV 

methods have their limitations, our cross-validation provides a way to overcome some of 

the drawbacks. A comparison of the fixed effects estimation with the HTIV using the 

Hausman test shows that most of the HTIV estimates are consistent despite the problems 

with identification and measurement. A comparison of the GLS and HTIV estimates 

gives us some information on the direction of the bias for the GLS model. Results from 

these analyses should however be interpreted with caution.  
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Table 16: GLS Results for Hospital Provision of Uncompensated Care 
 Nonprofit For-profit 

Variables Number of 
Admissions 

Percent of 
Admissions 

Number of 
Admissions 

Percent of 
Admissions 

CON 10.73** 0.07** 3.95 0.25*** 
REQUIREMENT 9.71 -0.63*** -42.34*** 0.69*** 
POOL 51.55* 0.51* -131.97*** 1.14* 
CON*REQUIREMENT -1.91 0.02 - - 
CON*POOL 26.82*** 0.14*** 18.67*** 0.004 
POOL*REQUIREMENT 46.33 0.35 231.69*** -0.12 
CON*REQUIREMENT*PO
OL 

-20.49*** -0.11 -19.57*** 0.03 

     
Technology Intensity 35.57 -0.26** 39.37 -0.36** 
ER 19.61 0.28 51.08 0.19 
Teaching hospital status 56.27 0.22 -28.81 -0.18 
Proportion with public 
owner 

-2383.43*** -7.35 -872.67 -1.66 

Hospital size 1.60*** -0.001 0.97*** -0.004*** 
Proportion network/system 
member 

-191.01 -2.79* -254.34 -6.12 

     
HHI -62.6 -0.21 -148.07** 0.31 
HMO penetration -214.63*** -1.68 -123.36 2.87 
Percentage of population 
65+ 

-11.23*** -0.06 0.25 -0.08 

Per capita income -2.27 -0.004 8.03** 0.06 
Percent uninsured 3.42 0.17 36.24*** 0.06 
Rural -0.56 0.02 -19.28 0.67 
2003 37.17** 0.07 34.40** 0.34 
2004 81.56*** 0.18 108.85*** 1.07 
Constant 123.27 3.78*** -578.55*** -2.48 
N 2235 295 

*p≤.10; **p≤.05; ***p≤.01 
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Table 17: HTIV Results for Hospital Provision of Uncompensated Care 
 Nonprofit For-profit 

Variables Number of 
Admissions 

Percent of 
Admissions 

Number of 
Admissions 

Percent of 
Admissions 

CON 38.87 0.07 738.43 6.90 
REQUIREMENT -77.61 -3.36 3342.12 30.07 
POOL 382.01 1.42 5030.90 65.76 
CON*REQUIREMENT 15.71 0.17 - - 
CON*POOL 66.32 0.25 -484.41 -5.61 
POOL*REQUIREMENT 385.07 3.68 -3231.54 -45.64 
CON*REQUIREMENT*POOL -49.15 -0.21 148.01 1.68 

     
Technology Intensity -2.50 -0.19 -40.34 -0.45 
ER 26.06 0.22 -10.85 -0.19 
Teaching hospital status -56.88 -0.58 -53.72 0.92 
Proportion with public owner -19.33 -0.22 -40.04 -0.40 
Hospital size 0.72*** 0.85 0.07 0.0016 
Proportion network/system 
member 

-1.57** -0.03 -5.17 -0.06 

     
HHI 172.02 -2.04 -58.81 -2.42 
HMO penetration -18.65 -0.03 14.96 0.76 
Percentage of population 65+ -108.47 -0.15 45.95 -0.06 
Per capita income 54.48 -0.04 25.97 -0.70* 
Percent uninsured 31.11 0.24 98.22 5.33 
Rural 16.60 0.0022 359.39 4.34 
2003 27.78*** -0.19 66.16*** -1.41*** 
2004 69.26*** -0.11 138.09*** -0.71*** 
Constant -264.45 7.58 -9083.74 -30.29 
N 2235 295 

               *p≤.10; **p≤.05; ***p≤.01 
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Regulatory Variables 

Results obtained from the GLS procedure show that controlling for other 

covariates, CON laws, acting individually, have increased both the number and percent of 

nonprofit hospital admissions for the uninsured. Results obtained from the HTIV 

procedure yield larger estimates for the CON variable in the number of admissions model 

and the same estimates in the percent of admissions model, but neither of them is 

statistically significant at the conventional levels. Although there are limitations with 

both the GLS and HTIV procedure, the cross validation suggests that the true effects of 

CON on nonprofit hospital admissions for the uninsured is positive and may be larger 

than what the GLS model predicts, indicating that nonprofit hospitals are more capable of 

providing such care in states with CON laws. This finding is consistent with what the 

model predicts.  

Compared to nonprofit hospitals, GLS results did not show that CON laws alone 

have any effect on for-profit hospital’s number of uncompensated care admissions. 

However, CON laws are significantly positively related to the percent of admissions for 

the uninsured by for-profit hospitals. The HTIV model yields much larger estimates for 

the regulatory effects and the signs are consistent with the GLS estimates. The cross-

validation shows that CON may have a positive impact on for-profit hospital’s percent of 

uninsured admissions, suggesting that for-profit hospitals in CON states tend to devote a 

larger share of their resources to provide services to the uninsured. Since for-profit 

hospitals perceive the failure to obtain CON as a profit loss, they might increase their 

uncompensated care provision in states with such a regulation. However, given the 
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limited for-profit sample and potential problem of weak identification with the HTIV 

model, this result deserves further investigation.   

Both the GLS and the HTIV estimation report a positive effect of the pool on 

nonprofit hospitals for the number and percent of admissions for the uninsured, though 

the HTIV model shows a much greater magnitude. This is consistent with our prediction 

that uncompensated care pools, acting alone, lead to more nonprofit hospital admissions 

for the uninsured. It suggests that nonprofit hospitals respond to price subsidies by 

increasing their uncompensated care provision. For for-profit hospitals, uncompensated 

care pools are found to be negatively associated with the number of admissions for the 

uninsured but positively related to the percent of admissions in the GLS model. The 

HTIV model did not yield consistent results with the GLS estimates. This finding is 

confounding and needs further investigation given our small for-profit sample size 

(N=295) and limited number of years (N=3) in the sample.  

Community benefit requirement laws are found to have a positive but 

insignificant impact on the number of uninsured admissions and a significant negative 

effect on the percent of self-pay/charity admissions for nonprofit hospitals. The HTIV 

estimation yields a negative yet insignificant impact on both the number and percent of 

admissions for nonprofit hospitals. The cross-validation suggests that community benefit 

requirement laws tend to decrease nonprofit hospital’s percent of uninsured admissions. 

There are two possible explanations. First, nonprofit hospitals may decrease their 

uncompensated care provision as a result of adjusting to the amount required by 

community benefit requirement laws.  If nonprofit hospitals are already providing a 

higher level of uncompensated care than required by the regulation, community benefit 
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requirement laws may become a non-binding constraint. Since these laws explicitly 

communicate the amount of uncompensated care nonprofit hospitals should provide, they 

might send a signal to those hospitals that are already providing a higher level than 

expected by the community. Consequently, these hospitals decrease their uncompensated 

care provision because they realize that they are unnecessarily over-producing such care. 

Second, these laws may have improved preventive/primary care for the uninsured which 

led to a decrease in the demand for inpatient care. Since community benefit requirement 

laws typically require that nonprofit hospitals provide health promotion services, research 

and education, open access to services, and community orientation in addition to 

uncompensated care (Ginn & Moseley, 2006), it is possible that community benefit 

requirement laws have enhanced access to preventive/primary care for the community. 

As a result, there is a decrease in the overall demand for inpatient care, which might lead 

to a decrease in admissions for the uninsured. Since we only have inpatient care data, we 

are limited in establishing a causal link between community benefit requirement laws and 

the decrease in self-pay/charity admissions. However, this remains a possibility. 

These laws have led to a different result for for-profit hospitals. The GLS finding 

shows that community benefit requirement laws are negatively related to the uninsured 

admissions and positively associated with the percent of admissions for the uninsured 

among for-profit hospitals, suggesting that the laws may decrease the total number of the 

admissions but decrease the uninsured admissions less. The HTIV model shows a larger 

positive effect on the percent of uninsured admissions by for-profit hospitals. The overall 

evidence indicates that for-profit hospitals devote a larger share of their resources to 

uncompensated care. It could be that both the overall admissions and the number of self-
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pay/charity admissions decreased as suggested by reasons such as improved overall 

preventive/primary care, but for-profit hospitals devote a larger share of their resources to 

uncompensated care in response to community benefit requirement laws despite such a 

decrease in demand among the general population. Or as the HTIV results suggest, for-

profit increase their uncompensated care provision in response to such laws. This can be 

explained by reasons suggested by previous literature that for-profit hospitals treat failure 

to meet community expectations as a cost. Since community benefit requirement laws 

explicitly express community expectations, it is not surprising that for-profit respond to 

community expectations by increasing their uncompensated care provision, even though 

these laws are not intended for them. It is a profit maximizing strategy for for-profit 

hospitals to increase their uncompensated care provision in the presence of community 

benefit requirement laws. Again we need to be cautious about these findings given the 

limitations of both the GLS and HTIV models.  

Results from the estimations also show evidence of significant policy interaction 

effects. The GLS model shows that CON laws and uncompensated care pools have 

jointly increased nonprofit hospital’s uncompensated care provision, indicating that CON 

laws and uncompensated care pools may have reinforced each other’s effectiveness for 

the nonprofit hospitals. Results from the HTIV estimation provide support for this 

observation. One possible explanation for this result for nonprofit hospitals is that with 

CON laws creating a marketplace of less competition, price subsidies may be more 

effective in encouraging hospitals to increase their provision of services to the uninsured. 

We also calculated the total effect of the regulations on uninsured admissions 

based on the GLS estimates. Tables 18.1-2 present results from this calculation. The 
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green columns provide the parameter estimates for the total effects of the regulations on 

the number/percent of admissions and the yellow columns present regulatory intensities 

as discussed previously in the sample construction. For example, in Table 18.1, the first 

green column represents estimated total effects for CON when states have either both 

CON and pool or all three regulations and the second column reports estimated total 

effects of uncompensated care pools when states have either both CON and pool or all 

three regulations. The different values of CON correspond to the total effects of pool or 

CON as the intensity of CON increases. Specifically, it shows that as the intensity of 

CON laws increases on the intensity scale from 8.1 to 15, to 18.4, the total effects of 

CON on nonprofit hospital uncompensated care provision increase from 521, to 966, to 

1184 admissions for states that have both CON laws and mandatory uncompensated care 

pools (POOL is evaluated at 2 on the intensity scale). For for-profit hospitals, although 

the GLS estimates yields a positive association between CON laws interacted with 

uncompensated care pools and number of uninsured admissions, the HTIV estimates give 

the opposite results. It is possible that this discrepancy is a result of the small for-profit 

sample since the HTIV procedure is sensitive to sample sizes. The consistent estimates 

between the GLS and HTIV estimations for the larger nonprofit sample support this 

possibility. Nevertheless, due to such limitations with our sample and methodology, we 

do not have sufficient evidence to show that CON laws acting jointly with 

uncompensated care pools might have a substitution effect on public subsidies.  

Results from the GLS suggest that community benefit requirement laws, acting 

jointly with the uncompensated care pools, have slightly increased the for-profit number 

of admissions for the uninsured. However, again the HTIV estimates are inconsistent 
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with the GLS results. Although it is likely that the true effects could be larger than what 

the GLS model predicts, given the tendency of the GLS model to underestimate the 

regulatory effect, we do not have enough evidence to substantiate this claim. Further 

investigation is needed to confirm if for-profit hospitals in states with both a mandatory 

pool and a moderate community benefit requirement regulation tend to have more self-

pay/charity care admissions than those in states with only CON regulations.   

All three policies working together were found to decrease the number of 

admissions for the uninsured among nonprofit hospitals, which are supported by both the 

GLS and HTIV estimates although the latter are not statistically significant. While CON 

laws and uncompensated care pools have jointly increased the number of admissions for 

the uninsured, adopting all three policies tends to reduce that number. As a result, the 

total effect of implementing CON or uncompensated care pool results is a reduction in 

uncompensated care provided by nonprofit hospitals if states adopt all three policies 

(Table 18.1). One possible explanation might be that community benefit requirement 

laws have reduced inpatient admissions and thus reducing nonprofit hospitals’ reliance on 

public subsidies and cross-subsidization of uncompensated care.  Another potential 

explanation would be that if the community benefit requirement is set below the level at 

which hospitals actually provide uncompensated care, it could provide a signal to reduce 

their provision of care by suggesting that their prior levels of such care are above the 

levels expected by the community. We, however, are not able to distinguish the impact of 

the joint effects on the number or percent of admissions for the uninsured among for-

profit hospitals. In our for-profit hospital sample, the interactions of three policies 

working together happen to be perfectly collinear with the joint variations of CON laws 
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and requirement regulations.  The binary interaction was dropped out of the model and 

consequently we are not able to conclude whether the parameter estimate on the three-

way interactions is due to the impact of all three policies working jointly.    
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Table 18.1: Total effects of Regulations on Nonprofit Hospital Provision of 
Uncompensated Care (GLS) 

Number of Admissions Percent of Admissions 
Estimated 

Total 
Effects of 

CON 

 Estimated 
Total 

Effects of 
Pool 

 Estimated 
Total 

Effects of 
CON 

 

 when POOL=2 and  when POOL=2 and  when POOL=2 and 
521.397 CON=8.1 528.836 CON=8.1 0.891 CON=8.1 
965.55 CON=15 891.5 CON=15 1.65 CON=15 

1184.408 CON=18.4 1070.204 CON=18.4 2.024 CON=18.4 
      
 when POOL=2;  

REQUIREMENT=3 
and 

 when POOL=2;  
REQUIREMENT=3 
and 

  

-173.421 CON=8.1 -135.04 when CON=8.1   
-321.15 CON=15 -337.9 when CON=15   

-393.944 CON=18.4 -437.86 when CON=18.4   

 
 
 

Table 18.2: Total effects of Regulations on For-profit Hospital Provision of 
Uncompensated Care (GLS) 

Number of Admissions 
Estimated 

Total 
Effects of 

Community 
Benefit 

Requirement 

 Estimated 
Total 

Effects of 
Pool 

 

   when POOL=2 and 
1263.12 when POOL=2 and  

REQUIREMENT=3  
-28.698 CON=6.3 

  508.998  CON=20.7 
    
  1126.2 when POOL=2 and  

REQUIREMENT=3 
 

To compare our results with previous studies that do not typically control for 

policy interactions, we also test how our estimation results differ from prior findings. 

Using the same GLS estimation, Tables 19.1-19.2 show that when CON laws alone are 
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included in the model, there is a positive but insignificant impact on uncompensated care 

provision by nonprofit hospitals, and a negative but insignificant effect on number of 

uninsured admissions by for-profit hospitals. Both signs are in the expected direction.  In 

addition, we find a significant positive, yet marginal, effect on the percent of admissions 

by for-profit hospitals. A one unit increase on the intensity scale is associated with a .19 

percent increase in the for-profit hospital admissions for the uninsured. Uncompensated 

care pools are found to significantly increase both the number and percent of 

uncompensated care admissions by nonprofit and for-profit hospitals. This finding is 

consistent with the existing evidence. For community benefit requirement laws, the 

coefficient on the number of uncompensated care variable for nonprofit hospitals is 

positive and  insignificant and that for for-profit hospital is negative and significant, 

which is the same with what we find when other policies and their interactions are 

included.  The findings are identical for the percent of uncompensated care admissions 

variable with or without other policies and their interactions. These results indicate that 

community benefit requirement laws tend not to be significantly influenced by CON laws 

or uncompensated care pools regulations. This is reasonable given that hospitals are 

expected to abide by community benefit requirement laws if they are considered as 

binding requirements.  
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Table 19.1: GLS: Comparing Estimates w/ and w/o Other Policy or 
Interactions (Nonprofit) 

 W/O Other Policies or 
Interactions 

W/ Other Policies or 
Interactions 

Variables Number of 
Admissions 

Percent of 
Admissions 

Number of 
Admissions 

Percent of 
Admissions 

CON 3.26 -0.02 10.73** 0.07** 
REQUIREMENT 9.71 -0.63*** 9.71 -0.63*** 
POOL 154.27*** 0.88*** 51.55* 0.51* 
CON*REQUIREMENT - - -1.91 0.02 
CON*POOL - - 26.82*** 0.14*** 
POOL*REQUIREMENT - - 46.33 0.35 
CON*REQUIREMENT*POOL - - -20.49*** -0.11 
*p≤.10; **p≤.05; ***p≤.01 
 

 
Table 19.2: GLS: Comparing Estimates w/ and w/o Other Policy or 

Interactions (For-profit) 

 W/O Other Policies or 
Interactions 

W/ Other Policies or Interactions 

Variables Number of 
Admission

s 

Percent of 
Admissions 

Number of 
Admissions 

Percent of 
Admissions 

CON -2.26 0.19* 3.95 0.25*** 
REQUIREMENT -42.34*** 0.67*** -42.34*** 0.69*** 
POOL 117.82*** 2.15** -131.97*** 1.14* 
CON*REQUIREMENT - - - - 
CON*POOL - - 18.67*** 0.004 
POOL*REQUIREMENT - - 231.69*** -0.12 
CON*REQUIREMENT*PO
OL 

- - -19.57*** 0.03 

*p≤.10; **p≤.05; ***p≤.01 
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Market Characteristics 

Our GLS results for the market level characteristics are largely consistent with the 

previous literature. HMO penetration is found to have a significant negative impact on 

the number of nonprofit hospital admissions for uninsured patients and a non-significant 

negative impact on the percent of admissions for uninsured patients. The HTIV results 

validate this association but the coefficients are statistically insignificant. One reason to 

explain this negative relationship is that high levels of HMO penetration tend to reduce 

the price for paying patients, and as a result, nonprofit hospitals have less revenue to 

cross-subsidize services to the uninsured. At the same time, market penetration by HMOs 

might also reduce the admissions for the insured patients, which makes the proportion of 

admissions for the uninsured largely unchanged.  Given our relatively small sample size 

(N=295), we fail to find a significant impact of HMO penetration on the number or 

percent of admissions for the uninsured among for-profit hospitals in the GLS estimation. 

The HTIV procedure yields a positive effect of HMO penetration on for-profit hospitals. 

Although the sign is of the expected direction, the coefficient is not statistically 

significant.  

The GLS results show a negative association between HHI and the for-profit 

hospital’s uncompensated care provision, which is consistent with the HTIV estimate. In 

other words, in markets with higher HHI, which implies higher industry concentration, 

for-profit hospitals have fewer uncompensated care admissions. This finding based on the 

cross-validation of both models is consistent with our prediction that for-profit hospitals 

respond to higher competition by increasing their uncompensated care provision and 

react to lower competition by decreasing it. A plausible explanation is higher industry 
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concentration might have made paid care more expensive and hence the cost of 

uncompensated care is higher. Although we fail to find a significant association between 

market concentration and nonprofit hospital uncompensated care provision, this is 

consistent with findings from previous studies that examine the impact of various other 

regulations on hospital provision of uncompensated care (Bazzoli, Lindrooth et al. 2006).  

A higher percentage of uninsured was found to be significantly associated with 

more admissions for the uninsured for for-profit hospitals in the GLS estimation and 

insignificant in the HTIV estimation. The percent of population over 65 was negatively 

related to uncompensated care provision for nonprofit hospitals in both estimation 

procedures. These results could suggest that in places where health insurance coverage 

for the non-elderly is low, hospitals face greater demand for uncompensated care. Per 

capita income is found to be positively related to the number of admissions for the 

uninsured for for-profit hospitals in the GLS estimation. This finding is contradictory to 

our prediction and merits further attention. Even though we did not find a significant 

impact of the percent of uninsured on nonprofit hospital provision of uncompensated care, 

this finding is consistent with results from prior studies (Bazzoli, Lindrooth et al. 2006). 

Hospital Characteristics 

Some hospital characteristics have also significantly influenced a hospital’s 

ability to provide uncompensated care.  For both nonprofit and for-profit hospitals, 

technological intensity is found to be negatively related to their percent of 

uncompensated care admissions in both the GLS and HTIV estimations although the 

HTIV estimates are insignificant. This cross-validation could mean that hospitals that are 

more technologically sophisticated have higher number of admissions for paying patients. 
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One explanation for this result might be that such hospitals may provide better quality of 

care than hospitals with lower technology intensity and hence attracting more paying 

patients.   

Not surprisingly, for both types of hospitals increasing bed size is associated with 

an increasing number of admissions that are self-pay or charity.  However, among for-

profit hospitals, size is negatively related to the percent of admissions for the uninsured in 

the GLS estimation, while we are unable to detect any effect of bed size on the share of 

uncompensated admissions among non-profit hospitals.  This finding was not validated 

by the HTIV model and requires further investigation.   

The percent of public hospitals in the market is significantly negatively related to 

the number of admissions for the uninsured among nonprofit hospitals in both GLS and 

HTIV estimations. This means that public hospitals may have crowded out nonprofit 

hospitals in terms of their uncompensated care provision. Similarly, we find that the 

higher the percent of hospitals that belong to a network/system, the lower the percent of 

uncompensated care admissions by nonprofit hospitals as validated by both the GLS and 

HTIV procedures. Since research indicates that hospitals within a network/system 

provide more uncompensated care than those that are not in a network/system (Bazzoli, 

Lindrooth et al. 2006), it is not surprising that their presence will lead to a crowd-out 

effect on nonprofit hospital provision of such services. We did not, however, find any 

significant impact of public hospitals or network/systems hospitals on for-profit hospitals 

although both GLS and HTIV estimation yield a negative but insignificant association. 

We might not have enough data to identify the effect given our sample size. 
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Wrapping up, our findings from the cross-validation of the GLS and HTIV are 

summarized in Table 20. The strength of the evidence was indicated by three stars 

(meaning the GLS and HTIV procedures yield consistent results) or no star (meaning the 

GLS and HTIV model produces inconsistent results). The table also shows whether our 

results conformed to the hypotheses. Even though both the GLS and HTIV methods have 

their limitations, our cross-validation provides a way to overcome some of the drawbacks. 

As can be seen from the table, most of our GLS and HTIV findings are consistent and 

conform to our predictions. Some of our results however need further investigation 

because we do not have strong evidence to reach a conclusion.   
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Table 20: Summary of Effects on Uncompensated Care Provision 

 Uncompensated Care 

Variables Nonprofit For-profit 
 Predicted Found Predicted  Found 
  Number of 

Admissions 
Percent of 
Admissions 

 Number of 
Admissions 

Percent of 
Admissions 

Regulatory Measures       
CON + +*** +*** +/-  +*** 
POOL + +*** +*** + - +*** 
REQUIREMENT +  -*** +/- - +*** 
CON*POOL + +*** +*** +/- +  
CON* REQUIREMENT +/-   +/-   
POOL*REQUIREMENT +/-   +/- +  
CON*POOL* REQUIREMENT +/- - ***  +/- -  
       
Hospital Characteristics       
Teaching hospital status +   +   
Percent of public hospital  - -***  +   
Technology intensity +  -*** +   
Hospital size + +***  + +*** - 
ER +   +   
Percent of network/system member -  -*** +   
       
Market Characteristics       
HHI +   - -***  
HMO penetration - -***  +   
Percentage of population aged 65 
or above 

- -***  -   

Per capita income -   - +***  
Percentage of population that are 
uninsured 

+   + +***  

Rural -   -   
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CHAPTER SIX 

CONCLUSION 

 

This chapter presents a summary of the dissertation research. The first section 

summarizes the results while the second section discusses policy implications. Study 

limitations and extensions for future research are provided in the last section.  

Summary  

This dissertation examines the effects of various state regulations on hospital 

provision of uncompensated care and analyzes both for-profit and nonprofit hospitals’ 

responsiveness to the regulatory environment.  

Despite the limitations with our data and methodology, our findings from the 

cross-validation of the GLS and HTIV models suggest that nonprofit and for-profit 

hospitals respond to some policy instruments similarly and others differently. For 

example, our evidence suggests that both nonprofit and for-profit hospitals respond to 

CON laws by increasing their uncompensated care provision.  This may be partially 

attributed to the fact that nonprofit hospitals behave differently in markets with different 

levels of industry concentration. As suggested by the literature, nonprofit hospitals 

increase their uncompensated care provision when industry concentration grows. For-

profit hospitals, although responding to CON regulations in similar ways, may view 

failure to obtain CON regulations as a cost. Their increase in uncompensated care 

provision is a strategy to maximize profits.  Nonprofit and for-profit hospitals also 

respond to policy incentives such as community benefit requirement laws differently. 

These laws were found to decrease the uncompensated care provision by nonprofit 
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hospitals, while increasing the provision of such care by for-profit hospitals. This is an 

interesting finding suggesting that community benefit requirement laws may have sent a 

signal of overproducing uncompensated care to the nonprofit hospitals that are already 

providing a higher level of uncompensated care than mandated. They may have also 

improved preventive/primary care for the uninsured which consequently led to a decrease 

in demand for inpatient care. However, we lack primary/preventive care data to validate 

such a connection. The findings also suggest that again for-profit hospitals might 

consider providing uncompensated care as a profit maximizing strategy and hence 

respond to community benefit requirement laws by increasing their supply of 

uncompensated care. It is also plausible that in markets where nonprofit hospitals reduce 

their uncompensated care provision, for-profit hospitals increase their provision of such 

care. This is because a decrease in uncompensated care provision increases unmet 

demand for such care, which in turn increases community expectations regard hospital 

provision of uncompensated care. Since for-profit hospitals respond to an increase in 

community expectations by increasing their uncompensated care provision, they might 

increase such provision when nonprofit hospitals decrease it. However, it is not clear to 

us if the total market level of uncompensated care has changed as a result of such a shift.  

In addition to the above differences between nonprofit and for-profit hospitals, 

regulations working together can in some cases enhance the effectiveness of one another. 

For example, uncompensated care pools, when interacted with CON laws, have greatly 

increased uncompensated care provision by nonprofit hospitals. When the three policies 

are implemented together, community benefit requirement laws seem to have limited the 

need for nonprofit hospitals to seek support from the uncompensated care pools or cross-
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subsidization of services. Specifically, these laws might have improved 

preventive/primary care for the uninsured so that the demand for the more costly 

inpatient care is reduced. As a result, nonprofit hospitals could reduce their reliance on 

uncompensated care pools to reimburse for their free care.  Another potential explanation 

is these laws might have send a signal to nonprofit hospitals already providing a higher 

level of uncompensated care than required by such a regulation to reduce their care.  

Some hospital characteristics also influence uncompensated care provision by 

nonprofit and for-profit hospitals. Larger hospitals tend to provide more uncompensated 

care than smaller hospitals, both nonprofit and for-profit. Nonprofit hospitals that are 

more technologically sophisticated tend to have a lower percentage of uncompensated 

care. The presence of public hospitals and hospitals that belong to a network/system in a 

local market lead to lower uncompensated care provision by nonprofit hospitals in that 

same market.  

Both nonprofit and for-profit hospitals respond to the market environment by 

adjusting their uncompensated care provision. For-profit hospitals decrease their 

uncompensated care provision when market concentration is high and increase such 

provisions when uninsured populations increase. Nonprofit hospitals decrease their 

uncompensated care provision when HMO penetration increases market competition.   
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Policy Implications 

The study results have significant implications for state health policies that aim at 

improving access to care for the underinsured and uninsured. Reductions in the provision 

of uncompensated care by hospitals have limited access to care for those who need it 

most. Further the disproportionate distribution of the uncompensated care burden has 

started to jeopardize the financial stability of some hospitals, particularly those that are 

considered as safety-net hospitals for the economically disadvantaged. Understanding the 

influence of the regulatory environment, especially policy interactions will help 

policymakers design more complex strategies to address these important issues.   

Our study has significant implications for states that do not have CON laws or are 

reexamining the impact of their existing CON laws on uncompensated care provision. 

Our findings indicate that both nonprofit and for-profit hospitals respond to CON laws by 

increasing their uncompensated care provision. As suggested by previous literature, with 

CON laws creating a marketplace of less competition, nonprofit hospitals have more 

resources to cross subsidize uncompensated care. For-profit hospitals might perceive the 

failure to obtain CON as a profit loss and increase their uncompensated care provision in 

states with such a CON regulation. Therefore, implementing such a policy in either a 

mixed ownership market or in markets dominated by nonprofit hospitals may be able to 

increase access to care for the uninsured.   

State policies aimed at assisting safety-net hospitals may consider providing 

public subsidies in combination with regulations that explicitly communicate community 

expectations. Our evidence suggests that explicit expression of community expectations 

reduces the provision of uncompensated care by non-profit hospitals and results in greater 
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provision of such care by for-profit hospitals. This result indicates that the new IRS 

rulings on nonprofit hospital reporting of community benefits may have unintended 

indirect effects on for-profit hospitals because in mixed ownership markets where 

community benefit requirement laws are implemented, for-profit hospitals may provide 

more uncompensated care. In markets dominated by nonprofit hospitals, implementing 

community benefit requirement regulations may not increase uncompensated care 

provision by nonprofit hospitals. Such regulations may send a signal to those hospitals 

that are already providing a higher level of uncompensated care than expected by the 

community. Consequently, these nonprofit hospitals decrease their uncompensated care 

provision because they realize that they are unnecessarily over-producing such care. We 

do not have enough evidence to show, however, if the total market level of 

uncompensated care has changed as a result of such a shift of uncompensated care 

provision from nonprofit to for-profit hospitals. The net changes in the amount of 

uncompensated care at the market level will depend on the magnitude of the decrease by 

nonprofit hospitals and increase by for-profit hospitals. 

Implementing policies that suppress competition (e.g., CON laws) and public 

subsidies (e.g., uncompensated care pools) together may increase the effectiveness of 

both types of regulations for nonprofit hospitals. Because nonprofit hospitals largely rely 

on cross-subsidization of services to provide uncompensated care, a less competitive 

market will enhance their financial ability to do so. Further incentives from public 

subsidies will increase their willingness to provide uncompensated care.  

Other findings of the study indicate that there is a significant crowd-out effect by 

public hospitals. Nonprofit hospitals are particularly sensitive to the amount of 
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uncompensated care provided by public hospitals in the same market. They reduce their 

uncompensated care when there is a large presence of public hospitals in the market. 

Although public hospitals are not the focus of this study, they play a central role in 

promoting health in the community. Policy makers need to understand the extent and 

magnitude of the crowd-out effect in order to write appropriate policy prescriptions to 

support safety-net hospitals.  
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Study Limitations and Future Research 

The current study benefited from our ability to examine various regulations using 

comprehensive information on admissions for the uninsured, an improved alternative 

measure of uncompensated care. However, important limitations must be noted.  

First, despite being a powerful technique to correct endogeneity as a result of 

latent individual effects, the HTIV procedure suffers from weak identification due to our 

data limitations. Although we cross-validate results using a random effects GLS, future 

studies will benefit from obtaining data that have more variations for some time-varying 

variables so as to improve the HTIV estimation.    

Second, our measures of the regulatory variables do not capture all the variations 

of the policies under investigation, so we are unable to completely eliminate the potential 

confounding factor ---- state effects. In other words, the lack of such a precise measure 

limits our ability to completely separate the effects of being in a particular state and the 

effects of the regulations.  Future efforts should focus on conducting surveys with the 

states to collect data on all dimensions of each regulation (e.g., scope, length, 

restrictiveness and uncertainty).  Methods to operationalize these dimensions also deserve 

further attention.  

Another limitation of the study is the lack of hospital discharge data on other non-

study states. Although our study represents a comprehensive analysis of these regulations 

using uncompensated care admission as a measure, we only have data on 17 states. 

Selection bias remains a potential problem even though we have good reasons to believe 

that HCUP participating and non-participating states are not systematically different in 

terms of their uncompensated care provision. In addition, because we worked with only 
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17 states, the lack of variation on the regulatory measures limits our ability to examine a 

broader scope of policies such as conversion and AWP-FOC laws. Future studies should 

identify datasets with information on more states to obtain greater variation on the entire 

spectrum of policies.  

It is also important to note that neither the Hausman-Taylor nor the random 

effects GLS procedure corrects for the bias as a result of reverse causality if we suspect 

that such bias indeed exists. In other words, hospitals might have endogenously selected 

themselves into different programs based on their level of uncompensated care. In such 

cases, a propensity score matching technique might prove useful. Intuitively, the 

propensity score matching constructs a control group from the group of untreated 

individuals and ensures that the control group is as similar as possible as the treatment 

group with respect to observable characteristics that affect both the outcome and the 

treatments. Matching has some important advantages over the Hausman-Tayor 

procedure. As a non-parametric method, matching does not impose any specific linearity 

assumptions on the evaluated effects that are inherent in regression-based modeling. 

Furthermore, matching explicitly tries to find for each untreated unit a similar treated unit 

to evaluate the counterfactual, i.e. what would happen to the treatment group without the 

treatment. If sample selection remains a concern, additional information on policy 

adoption needs to be collected. Unfortunately, these data were not available at the time of 

the study. However, since our unit of analysis is the individual hospital and the adoption 

of various regulations by the states might be influenced by the magnitude of the 

uncompensated care at the state level, such endogeneity problems might be mitigated. 

Another reason to believe that reverse causality will not significantly bias our results is 



 117

that policy adoptions are unlikely to be correlated with recent level of hospital 

uncompensated care provision. Most our states adopted these regulations several decades 

ago. Even if a state’s decision to adopt these policies was based on its level of 

uncompensated care, it is more likely to be determined by the aggregated level of 

uncompensated care then. In other words, regulations do not correlate with the level of 

uncompensated care during the same time periods. Nevertheless, future research needs to 

control for the first stage selection using data containing information that predicts 

adoption. 

Additional concern about endogeneity lies in the potential spillover effects. In 

other words, states with policies that encourage uncompensated care provision might 

attract the uninsured from adjacent states with less friendly polices to seek care from their 

hospitals. As information on patient origin for the self-pay/charity care patients is missing 

from our data, we are unable to examine the proportion of patients that are from a 

contiguous state with less generous uncompensated care policies. However, we do not 

expect that such a spillover, if it indeed exists, will significantly bias our results. The 

uninsured tend to seek care locally for three main reasons. First and foremost, they 

typically delay care until symptoms worsen to the point when they end up being admitted 

into an ER in a local hospital. Second, they lack the information about which hospitals 

provide charity care, not to mention which states have more uninsured-patients-friendly 

policies. Third, the uninsured might not be able to afford travelling to another state to 

seek care, given that they typically have very low income.   

Finally, we had access only to inpatient data, which limited our ability to analyze 

the regulatory effects on primary/preventive care. For example, if a particular bundle of 
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regulations (e.g., community benefit requirements and uncompensated care pools) 

encourages hospitals to provide primary/preventive care to the underserved population, 

we were not able to empirically test if the decrease in uncompensated care admissions is 

due to the effect of that incentive. Future research should focus on incorporating data on 

primary/preventive care to capture the intermediate effect of these regulations so that we 

are able to not only assess the full spectrum of the regulatory effects but also improve our 

understanding of the mechanisms by which each regulation or a bundle of regulations 

influences uncompensated care provision for the underinsured and uninsured populations.  

Future work should focus on obtaining more data on HMO penetration, percent of 

population over 65, and uninsurance rate so that there will be real changes over time for 

the HTIV method to yield robust instruments. Furthermore, model identification could 

also be improved by adopting the county based market measure. Using patient flows to 

define market has the potential for endogeneity bias when we investigate the effects of 

competition on hospital cost and outputs (Wong, Zhan et al. 2005). Since our market 

groups were constructed based on hospital admissions and the dependent variable is also 

admissions, it is likely that our market level variables are correlated with the random 

error term. Given that the HTIV procedure is sensitive to endogeniety, we should be able 

to obtain improved estimates with an exogenous county based market measure. Finally, 

we should further adjust admissions by case-mix to account for the intensity of resource 

use so that our measure could better reflect the actual hospital effort for uncompensated 

care. As suggested by some studies comparing adjusted and unadjusted utilization 

measures, case mix has significantly affected the level of hospital resource use (Weiner, 

Starfield et al. 1991; Berlowitz, Ash et al. 1998; Liu, Sales et al. 2003; Lee and Roh 



 119

2007). Future work should include in the empirical model a case mix severity measure 

from the discharge data using the ICD codes.  

In conclusion, despite the limitations, our study represents a comprehensive 

examination of competition (CON), subsidy (uncompensated care pool) and requirement 

(community benefit requirement) regulations that have the most influence on hospital 

uncompensated care provision. It overcomes the limits of previous research that focused 

primarily on the effect of a single regulation in a given state. The current study not only 

improves generalizability by examining hospitals in 17 U.S. states, it also investigates 

multiple policy interventions and their interactions, which are argued to be crucial in 

understanding the impact of the regulatory environment on hospitals provision of 

uncompensated care. In addition, the current study improves upon measures of 

uncompensated care using a more direct measure of the actual care delivered to the 

uninsured --- admissions for self-pay/charity patients. Findings from this study suggest 

that nonprofit and for-profit hospitals view and respond to policy incentives differently. 

In addition, regulatory interactions are found to significantly influence the 

uncompensated care provision by both nonprofit and for-profit hospitals. The study helps 

improve policy maker’s understanding of the impact of the regulatory environment on 

nonprofit and for-profit hospital behaviors and their uncompensated care provision. It 

contributes to the current debate over the new IRS ruling on community benefit reporting 

for tax exempt nonprofit hospitals.  
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APPENDIX A  

REGULATORY VARIATIONS  

 The following table presents study regulations for all 48 U.S. states.  
  

Table B.1: Hospital Regulations in 48 U.S. States (by 2007) 
 
 

States 

 
 

CON 

 
 

Duration 

 
 

REQUIREMENT 

 
 

Duration 

 
 

POOL 

 
 

Duration 

 
 

CONVERSION 

 
 

Duration 

 
 

AWP/FOC 

 
FOC 

Duration 

 
AWP 

Duration 
Alabama X 1979-          
Arizona*  1971-

1985 
  X 1992- X     

Arkansas† X 1975-   X    X 1995- 1995- 
California  1969-

1987 
X 1997- effective, passed 

in 1994 
X 1988- X     

Colorado*  1973-
1987 

  X 1983-The Reform 
Act for Provision 

of Care to the 
Medically Indigent 

X     

Connecticut X 1973- X 2001-  1991-1994 X     
Delaware X 1978-          
Florida* X 1973-    1984-1996      
Georgia X 1974-   X  X  X  1976- 
Idaho  1980-

1983 
X      X  1994- 

Illinois X 1974- X      X  1994- 
Indiana  1980-

1996, 
1997-
1999 

X 1994- reporting X HCI   X  1994- 

Iowa* X 1977-          
Kansas  1972-

1985 
         

Kentucky* X 1972-       
 

X  1994- 

Louisiana† X 1991-     X  X  1995- 
Maine* X 1978-          

Maryland* X 1968- X 2001- X 1974- X     
Massachusetts* X 1972- X 1994-voluntary X 1985-1988, 1989-

1991, 1992-1997, 
1998- 

     

Michigan X 1972-          
Minnesota  1971-

1985 
X         

Mississippi X 1979-       X  1984- 
Missouri X 1979- X 1994- Access        
Montana X 1975-         1991-1993 

Nebraska† X 1979-   X  X 1996-    
Nevada* X 1971- X 2005- X Property tax funded      

New Hampshire X 1979- X 2000- effective, passed 
in 1999 

  X     

New Jersey* X 1971-   X 1980-1993, 1993-      
New Mexico  1978-

1983 
  X    X 1979-  

New York* X 1966- X 1991- general X 1974-1997, 1997-      

 

                                                 
* Study state 
† Long-term care facility only 
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Appendix B: Continued 

States 

 
 

CON 

 
 

Duration 

 
 

REQUIREMENT 

 
 

Duration 

 
 

POOL 

 
 

Duration 

 
 

CONVERSION 

 
 

Duration 

 
 

AWP/FOC 

 
FOC 

Duration 
AWP 

Duration 
North Carolina* X 1978- X 2005-        
North Dakota  1971-

1995 
      X 1985-  

Ohio† X 1975-   X       
Oklahoma X 1971-   X    X 1996-  
Oregon†* X 1971-     X     

Pennsylvania  1979-
1996 

X 1997-mini X  
 
 

     

Rhode Island* X 1968- X 1999- effective, passed 
in 1997 

  X     

South Carolina X 1971-          
South Dakota  1972-

1988 
         

Tennessee X 1973-          
Texas  1975-

1985 
X 1993- mini     X 1975- 1992- 

Utah*  1979-
1984 

X         

Vermont X 1979- X         
Virginia X 1973-   X SLH 1946-1989, 

1989- 
  X  1983- 

Washington* X 1971-     X     
West Virginia* X 1977-   X Property tax funded      

Wisconsin†* X 1977-
1987, 
1993- 

      X 1975-  

Wyoming  1977-
1989 

      X  1990- 

Total 34  18  18  12  15   

 

                                                 
* Study state 
† Long-term care facility only  
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APPENDIX B  

MARKET DEFINITION 

To define markets by patient flow, we use the HCUP SID data to implement the 

following algorism18. We first determined patients’ origin by their zip code and the 

county/counties that correspond to that zip code. We then found the hospitals they 

attended and the county/counties that correspond to those hospitals. We defined markets 

as county/counties that sent at least 50 percent of its patients to another county. As a 

result, all counties that share the initial market were grouped.  

Counties that do not belong to any markets after the initial grouping were then 

added to the market groups if a county sent at least 21 percent of its patients to a county 

that is already in a market.  Counties that belong to multiple markets were then placed 

into the market to which it sent its largest number of patients greater than 21 percent. 

After all markets were defined, smaller markets were absorbed into larger markets if the 

combination of the markets was logical in terms of spatial proximity and patient flow.   

For example, Maryland has 24 counties with 22 counties that have hospitals in our 

sample19. In the first step, Allegany and Garrett were grouped in the same market since 

98 percent of Allegany patients were from Garrett.  Baltimore county and Baltimore city 

were put in the same market as 70 percent of Baltimore county patients were from 

Baltimore city. After the initial grouping, we have 12 market groups and three counties 
                                                 

 
 
18 We use counties as markets for Nevada, New York, and Rhode Island since either zip code or patient 
unique identifier/medical records are missing for these three states. For Massachusetts, Maryland, Maine, 
West Virginia and Utah, we use the first three digits of patients’ zip codes to determine the county-to-
county patient flow table.  
19 Queen Anne’s and Caroline counties do not have hospitals in our sample, so we did not include those 
counties in our market groups.  
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(Talbot, Kent and Dochester) that were not assigned to any markets (as shown by the 

Figure 2). As Kent and Dochester sent most their patients (40 and 55 percent) to Talbot 

respectively, we grouped them in the same market. Baltimore county belongs to both 

Baltimore city market and Howard county market, and it sent its largest number of 

patients greater than 21 percent to its own Baltimore county market.  Baltimore city sent 

95 percent and Howard County sent 52 percent of their patients to Baltimore county. We 

therefore group Baltimore county and Baltimore city in the same market.  Smaller 

markets such as Somerset were absorbed into the larger Wicomico/ Worcester market 

because geographically Somerset borders both counties and it sent a significant number 

of patients (86 percent) to Wicmico and the remaining 14 percent to Worcester. Calvert 

was absorbed into the Prince George’s market and Howard/Carrol market was absorbed 

into Baltimore county/Baltimore city market for similar reasons. As a result of all the 

groupings, we ended up with 10 hospital market groups for Maryland.  
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APPENDIX C  

SENSITIVITY ANALYSIS: MARKET DEFINED BY PATIENT 

FLOW VS. COUNTY 

We performed a sensitivity analysis to test if our results are sensitive to different 

market measures. Table C.1 defines each market measure. Table C.2 shows that mean 

market concentration is higher for the county based definition than the patient flow based 

market definition. Tables C.3-4 represents results from including different HHI measures 

in otherwise identical hospital uncompensated care admission regressions.  The 

parameter estimates for the regulatory variables are remarkably similar in sign although 

the level of significance differs slightly. The estimated effects were much lower in 

absolute value for variables such as CON, CON*POOL and all three variables interacted 

in the county model than that in the patient flow model, and the magnitude of 

uncompensated care pool variable is much higher in the county model. In addition, the 

parameter estimates on the HHI variables were largely similar in sign and magnitude, 

which is consistent with what Wong et al. (2005) find in their analysis. Their study shows 

that competition measures based on the geographic boundary definitions and the widely 

used patient flow definitions yielded the highest correlations with other measures and that 

empirical studies examining the impact of market competition on hospital costs or 

outputs are insensitive to the choice of hospital competition measure employed. Lastly, 

most control variables in both models have the similar signs and effect sizes.   
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Table C.1: Definition: Herfindahl-Hirschman Index 

Variable Definition 
HHI_market Herfindahl-Hirschman Index based on patient flow 
HHI_county Herfindahl-Hirschman Index based on county 

 
 
 

Table C.2: Summary Statistics for HHI by Sample and Definition 
  Variable Obs Mean Std. Dev. Min Max 

HHI_county 295 4375.01 3154.32 534.05 10000 For-profit 
HHI_market 295 2571.69 2430.33 316.95 10000 
HHI_county 2235 5233.36 3425.55 513.36 10000 

Sample w/ 
Technology 
Intensity and 

ER 
Nonprofit 

HHI_market 2235 3176.62 2953.97 316.95 10000 
HHI_county 500 4099.15 3304.05 513.36 10000 For-profit 
HHI_market 500 2460.18 2433.56 316.95 10000 
HHI_county 2625 5091.12 3421.31 513.36 10000 

Sample w/o 
Technology 
Intensity and 

ER 
Nonprofit 

HHI_market 2625 3165.10 2930.38 316.95 10000 
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Table C.3: GLS Results for Hospital Provision of Uncompensated Care 
(Patient Flows) 

 Nonprofit For-profit 
Variables Number of 

Admissions 
Percent of 

Admissions 
Number of 
Admissions 

Percent of 
Admissions 

CON 10.73** 0.07** 3.95 0.25*** 
REQUIREMENT 9.71 -0.63*** -42.34*** 0.69*** 
POOL 51.55* 0.51* -131.97*** 1.14* 
CON*REQUIREMENT -1.91 0.02 - - 
CON*POOL 26.82*** 0.14*** 18.67*** 0.004 
POOL*REQUIREMENT 46.33 0.35 231.69*** -0.12 
CON*REQUIREMENT*
POOL 

-20.49*** -0.11 -19.57*** 0.03 

     
Technology Intensity 35.57 -0.26** 39.37 -0.36** 
ER 19.61 0.28 51.08 0.19 
Teaching hospital status 56.27 0.22 -28.81 -0.18 
Proportion with public 
owner 

-2383.43*** -7.35 -872.67 -1.66 

Hospital size 1.60*** -0.001 0.97*** -0.004*** 
Proportion 
network/system member 

-191.01 -2.79* -254.34 -6.12 

     
HHI -0.01 -0.00002 -0.01** 0.00003 
HMO penetration -214.63*** -1.68 -123.36 2.87 
Percentage of population 
65+ 

-11.23*** -0.06 0.25 -0.08 

Per capita income -2.27 -0.004 8.03** 0.06 
Percent uninsured 3.42 0.17 36.24*** 0.06 
Rural -0.56 0.02 -19.28 0.67 
2003 37.17** 0.07 34.40** 0.34 
2004 81.56*** 0.18 108.85*** 1.07 
Constant 123.27 3.78*** -578.55*** -2.48 
N 2235 295 
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Table C.4: GLS Results for Hospital Provision of Uncompensated Care Controlling 
for Technology Intensity and ER (County) 

 Nonprofit For-profit 
Variables Number of 

Admissions 
Percent of 

Admissions
Number of 
Admissions 

Percent of 
Admissions

CON 7.97 0.06** 1.77 0.22*** 
REQUIREMENT -14.96 -0.86*** -24.49* 0.77*** 
POOL 85.60** 0.40 34.93 1.80*** 
CON*REQUIREMENT 0.07 0.03 - - 
CON*POOL 23.91*** 0.14*** -1.99 -0.05 
POOL*REQUIREMENT -35.59 0.16 49.93 -1.09 
CON*REQUIREMENT*POOL -15.46*** -0.10** -3.30 0.10* 
     
Technology Intensity 37.00 -0.27** 39.05 -0.38** 
ER 18.36 0.28 52.02 0.21 
Teaching hospital status 40.47 0.09 -33.88 -0.13 
Proportion with public owner -1447.31** -7.85 -370.30 -6.91 
Hospital size 1.56*** -0.001* 1.00*** -0.004*** 
Proportion network/system 
member 

-13.26 -1.21 -168.69*** -2.64 

     
HHI -0.01 -0.0001 0.01 0.0002*** 
HMO penetration -163.94* -1.96 -89.19 -0.50 
Percentage of population 65+ -1393.22*** -10.50 -445.78** -10.33*** 
Per capita income -3.26 -0.01 10.41*** 0.08 
Percent uninsured 6.58 0.18 26.35 0.02 
Rural 0.77 -0.004 -26.03 0.52 
2003 38.86* 0.06 32.57** 0.33 
2004 82.59*** 0.17 109.14** 1.07 
Constant 165.35 4.97 -548.45** -1.55 
N 2235 295 
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APPENDIX D  

THE RURAL/URBAN CONTINUUM CODES 

The Rural/Urban Continuum Codes are defined as follows: 

  

CODE  METROPOLITAN COUNTIES (1-3) 

01 Counties of metro areas of 1 million population or more 

02 Counties in metro areas of 250,000 - 1,000,000 population 

03 Counties in metro areas of fewer than 250,000 population 

 

  NONMETROPOLITAN COUNTIES (4-9) 

04 Urban population of 20,000 or more, adjacent to a metro area 

05 Urban population of 20,000 or more, not adjacent to a metro area 

06 Urban population of 2,500-19,999, adjacent to a metro area 

07 Urban population of 2,500-19,999, not adjacent to a metro area 

08 Completely rural or less than 2,500 urban population, adjacent to a metro area 

09 Completely rural or less than 2,500 urban population, not adjacent to a metro area 

 

99 Missing Value 
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APPENDIX E  

DISTRIBUTION OF HOSPITALS BY OWERSHIP TYPES 

 

 

Figure E.1: Percent of Hospitals by Ownership Types 2002 

 

 

 

Figure E.2: Percent of Hospitals by Ownership Types 2003 
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Figure E.3: Percent of Hospitals by Ownership Types 2004 
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APPENDIX F  

COMPARING SAMPLE WITH U.S. STATISTICS 

 
Table F.1: Two Sample t Test --- Nonprofit Hospitals 

 
Variable Obs Mean Std. Err. Std. Dev. [95% 

Conf. 
Interval] 

       
Sample 5 0.2 0.0249 0.055678 0.130867 0.269133
U.S. 5 0.2 0.029326 0.065574 0.118579 0.281421
       
diff 5 2.98E-

09 
0.020736 0.046368 -0.05757 0.057574

mean(diff) = mean(var1 - var2)                               t =   0.0000 
Ho: mean(diff) = 0                              degrees of freedom =        4 
Ha: mean(diff) < 0           Ha: mean(diff) != 0           Ha: mean(diff) > 0 
Pr(T < t) = 0.5000         Pr(|T| > |t|) = 1.0000          Pr(T > t) = 0.5000 

 

Table F.2: Two Sample t Test --- For-profit Hospitals 
 

Variable Obs Mean Std. Err. Std. Dev. [95% 
Conf. 

Interval] 

       
var1 5 0.202 0.06127 0.137004 0.031888 0.372113
var2 5 0.2 0.047749 0.106771 0.067427 0.332573
       
diff 5 0.002 0.032465 0.072595 -0.08814 0.092138
       
mean(diff) = mean(var1 - var2)                               t =   0.0616  
Ho: mean(diff) = 0                              degrees of freedom =        4  
       

Ha: mean(diff) < 0           Ha: mean(diff) != 0           Ha: mean(diff) > 0 
Pr(T < t) = 0.5231         Pr(|T| > |t|) = 0.9538          Pr(T > t) = 0.4769 
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APPENDIX G 

Table I.1: Hospital Provision of Uncompensated Care by Type of Ownership 
(Pooled OLS) 

 Nonprofit For-profit 
Variables Number of 

Admissions 
Percent of 

Admissions 
Number of 
Admissions 

Percent of 
Admissions 

CON 4.939* 0.047* 6.58 0.33*** 
REQUIREMENT 2.295 -0.627** -29.71 0.44 
POOL 102.322*** 0.426 -162.14** 1.50* 
CON*REQUIREMENT -0.598 0.030 - - 
CON*POOL 27.864*** 0.212*** 23.59*** -0.06 
POOL*REQUIREMENT -4.547 0.655 246.09 -1.46 
CON*REQUIREMENT*POOL -18.596*** -0.153*** -27.84** 0.09 
     
Teaching hospital status 114.729*** 0.102 -187.14*** -1.27** 
Proportion with public owner -1421.311*** 4.517 -2128.67*** -6.68 
Hospital size 1.904*** -0.002*** 1.83*** -0.005*** 
Proportion network/system 
member 

-316.237** -4.582*** -48.57 -0.42 

     
HHI -0.007 -0.0001 -0.03*** -0.0000003 
HMO penetration -293.959*** -2.148*** -105.19 5.97*** 
Percentage of population 65+ -7.761** -0.038 -0.32 -0.14*** 
Per capita income -4.156*** -0.021 7.79** 0.06 
Percent uninsured 9.870** 0.169*** 38.51*** -0.07 
Rural -3.997 0.058 -18.41 0.82*** 
2003 40.473* -0.042 41.01 0.38 
2004 84.793*** 0.205 106.42*** 1.08** 
Constant 144.676 4.127*** -566.86*** -2.00 
N 2322 295 
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ABSTRACT:

In recent years physician ownership of so-called limited-service hospitals has become
commonplace in many states lacking certi�cate-of-need regulations. Empirical evidence
documenting the effects of these facilities is sparse. This study compares practice
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a  b  s  t r  a  c  t

Despite  its  salience  as  a regulatory  tool  to  ensure  the  delivery  of  unprofitable  medical  services,  cross-
subsidization of  services  within  hospital  systems  has  been  notoriously  difficult  to  detect  and  quantify.
We use  repeated  shocks  to a  profitable  service  in the  market  for hospital-based  medical  care  to test  for
cross-subsidization of  unprofitable  services.  Using  patient-level  data  from  general  short-term  hospitals
in Arizona  and  Colorado  before  and  after  entry  by cardiac  specialty  hospitals,  we  study  how  incum-
bent hospitals  adjusted  their  provision  of  three  uncontested  services  that are  widely  considered  to be
unprofitable. We  estimate  that the  hospitals  most  exposed  to entry  reduced  their  provision  of psychiatric,
1
33

eywords:
ospital markets

substance-abuse, and  trauma  care  services  at a rate of about  one  uncontested-service  admission  for  every
four cardiac  admissions  they  stood  to lose.  Although  entry  by  single-specialty  hospitals  may  adversely
affect the  provision  of unprofitable  uncontested  services,  these  findings  warrant  further  evaluation  of
service-line cross-subsidization  as a means  to finance  them.

© 2014  Elsevier  B.V.  All rights  reserved.
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Congress to institute a moratorium in November 2003 that halted
the  construction of new single-specialty hospitals.5

2 Unprofitable care, also referred to as under- and uncompensated care, includes
free or discounted care, care that hospitals charge for but do not realistically expect
to be reimbursed for (expected bad debt), as well as shortfalls from Medicare, Med-
icaid and other insurance. While U.S. hospitals provide approximately $30 billion in
unpaid care annually, the practice of financing unprofitable care is not well under-
ross-subsidies
pecialty hospitals

. Introduction

Mechanisms internal to the firm are often promoted to achieve
ocial  goals. In health care markets, cross-subsidies are often con-
idered the principal mechanism1 through which hospitals provide
therwise  unprofitable care (Phelps, 1986; Norton and Staiger,
994;  Banks et al., 1997, 1999; Horwitz, 2005; David and Helmchen,
006;  Vladeck, 2006; Chen et al., 2009). While there is evidence
f  regulation-driven cross-subsidization of otherwise unprofitable
ervices  in the transportation and telecommunications industries
Brennan,  1990; Banks et al., 1999; Nicolas, 1991; Chevalier, 2004),
vidence  of cross-subsidization in the hospital industry remains
argely  anecdotal and its extent is not well documented.

Cross-subsidization of individually unprofitable service lines
ithin  hospitals is not transparent from an accounting perspective,

nd  therefore direct observation of this practice and its extent is not
ossible. In this paper, we explore a novel approach to test empiri-

ally  whether hospitals cross-subsidize purportedly unprofitable
ervices.  Specifically, we study shocks that affected only hospi-
als’  profitable services and identify the presence and magnitude of

∗ Corresponding author. Tel.: +1 303 724 5165; fax: +1 303 724 4620.
E-mail address: richard.lindrooth@ucdenver.edu (R.C. Lindrooth).

1 Other mechanisms include DSH payments, bailouts, uncompensated care pools,
ax exemptions, and donations. We  examine each of these in the Discussion section.
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ttp://dx.doi.org/10.1016/j.jhealeco.2014.06.007
167-6296/© 2014 Elsevier B.V. All rights reserved.
ross-subsidization through their effect on unprofitable services.2

e  use single-specialty hospitals’ entry in the market for select
rocedures  as a shock that affects incumbent hospitals’ profits3,4

nd argue that unprofitable services offered by incumbent hospi-
als  will be affected if they rely financially on the profitable services
ontested  by the entrant. In fact, the potentially adverse effects on
eneral hospitals’ ability to cross-subsidize unprofitable care led
tood (Nicholson et al., 2000; Vladeck, 2006).
3 The federal law defines a specialty hospital as one that is “primarily engaged in

he care and treatment of cardiac, orthopedic, or surgical patients” (MedPAC, 2005),
mitting from this definition psychiatric, and long-term acute hospitals that also
re all single-specialty hospitals.
4 Reports by the Medicare Payment Advisory Committee (MedPAC) and the Gov-

rnment Accountability Office (GAO) found conflicting results on the effect of entry
y specialty hospitals on community hospitals’ revenues (MedPAC, 2005; GAO,
003).
5 While the moratorium ended in August 2006, no specialty hospitals entered the
arkets we study after this date.
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services  in a given location. A potential entrant will consider the
likely demand for its services in the context of the competitive-
ness  of hospitals that supply contested services near its preferred

6 Tucson Heart Hospital entered Tucson in 1998 and was fully operational in
1999, Arizona Heart Hospital entered Phoenix in 1999, and Banner Baywood Heart
Hospital entered Mesa in 2001.

7 The Centers for Medicare and Medicaid Services define a specialty hospital as
either: (1) a hospital where more than two-thirds of Medicare inpatients fall into
no more than two Major Diagnostic Categories, which encompass a range of simi-
lar Diagnosis-Related Groups (DRGs), or (2) a hospital where two thirds or more
of Medicare claims are from surgical DRGs (McClellan, 2005). The Government
Accountability  Office (GAO, 2003) identified nearly 100 stand-alone specialty hospi-
tals in three major categories: cardiac (17 hospitals), orthopedic (36), surgical (22).
Women’s hospitals and other types of specialty hospitals made up the remainder.

8 Physician ownership of specialty hospitals poses a particular organizational and
financial challenge for general hospitals that compete in the same market. Physician-
owners have a stake in the clinical and financial performance of the hospital and are
a major source of patient referrals. Cardiac specialty hospitals in particular have a
higher percentage of physician ownership on average than other types of specialty
hospitals.
G. David et al. / Journal of Hea

The success of single-specialty entrants relies on their ability
o  attract the most profitable components of the demand for the
ervices they offer. To do so, single-specialty entrants carefully
onsider  their potential competitors’ provision of the contested ser-
ices before entry. At the same time, these entrants are unlikely
o  consider explicitly the incumbents’ provision of uncontested
nprofitable services, as there is no evidence that these services
elp  predict how an incumbent might respond to entry (Burns et al.,
011). Therefore, we posit that entry into a specific set of profitable
ervices  directly affects incumbents’ profits but does not affect the
ncumbents’ provision of unprofitable services except through the
hock to profits.

Although the possibility of entry by specialty hospitals
an challenge the financial resilience and mission-fulfillment
apability of incumbent general hospitals, it is not clear if
nd  how general hospitals reconfigure the scope, quantity,
nd  quality of their uncontested service lines in response to
ntry.

The  conditions for cross-subsidization across different service
ines  arise in part because reimbursement for Medicare fee-for-
ervice  and Medicaid admissions is based on administered prices
et  by the Federal and state governments. While private payers
ontinuously adjust their reimbursement levels to changing supply
nd  demand conditions, public payers seek to mimic  these adjust-
ents  periodically. As a result, cross-subsidization is more likely to

merge in markets where public payers are the dominant form of
nsurance and price distortions may  persist longer, allowing service
ines to remain profitable or unprofitable before reimbursement
evels are corrected. Variability in the generosity of reimbursement
cross  service lines also exists in the private market because prices
re  a function of the ex-ante demand for services by the members
f  private health plans (Capps et al., 2003). To make their health
lans  more attractive to firms and their employees, insurers will
ay  a premium to ensure broad access for the treatment of common
nd  predictable conditions.

Federal  regulations also play a role in the persistence of
rofitable and unprofitable service lines. The Emergency Medi-
al  Treatment and Active Labor Act (EMTALA) limits hospitals’
bility  to discriminate among patients admitted via the Emer-
ency  Department based on patients’ ability to pay. These patients
ust  be stabilized before discharge regardless of payer. Thus,

ervice  lines that tend to attract a large number of under-
nsured or uninsured patients admitted via the Emergency
epartment tend to be less profitable. No such restrictions are
laced  on elective or urgent care if the patient is otherwise sta-
le.

Hospitals  (and their admitting physicians) may  give preferen-
ial  treatment to patients based on expected reimbursement, which
ould lead to higher average reimbursement for scheduled patients,
s  these patients are more likely to carry generous insurance cov-
rage  than emergently admitted patients. In addition, scheduled
dmissions may  be less severe than emergent admissions, for
hich  waiting was not a viable option. Moreover, hospitals that

ffer  only scheduled services do not need to maintain costly surge
apacity,  which by definition is used only rarely. Finally, patients
ho  can afford to schedule their surgery in advance are typically
ealthier  and not as acutely ill as emergently admitted patients.
hus,  hospitals offering only scheduled services will tend to attract
atients  with fewer comorbidities and a lower risk of complica-
ions,  which are costly to manage during hospitalization. For these
easons, providers specializing in procedures that are scheduled in

dvance may  realize cost savings that are not available to providers
llowing  emergent admissions.

We study the effect of entry by specialty cardiac hospitals in Ari-
ona  on the provision of psychiatric, trauma, and substance-abuse

(
j
g
a

onomics 37 (2014) 198–218 199

are  by incumbent general hospitals.6 These uncontested services
re  considered to be unprofitable (Horwitz, 2005; Vladeck, 2006;
hen  et al., 2009; Huckman and Kolstad, 2011). We  also test the
ffect  of entry on incumbents’ provision of neurosurgery, an uncon-
ested  but profitable service (Resnick et al., 2005; Lindrooth et al.,
013). The response by incumbent hospitals to a negative prof-

tability  shock allows us to study the reliance of select uncontested
ervices  on cross-subsidization. We  study Arizona because entry
ccurred  in two markets that are geographically well-delineated.
n  addition, entry was  limited to cardiac specialty hospitals over a
elatively short period of time, allowing us to use longer time series
or the pre- and post-entry periods.

We find evidence that is broadly consistent with system-level
ross-subsidization of services considered unprofitable. The evi-
ence is robust to different specification and samples. In Section 2,
e discuss our strategy for identifying cross-subsidization. Section

 presents the methodology used for measuring hospitals’ expo-
ure  to entry and its effect on the provision of unprofitable services.
ection  4 describes the data. The results are discussed in Section 5.
ection 6 concludes.

.  Entry by single-specialty hospitals

.1. The entry decision by a single-specialty competitor

Most stand-alone specialty hospitals are for-profit entities
Hadley and Zuckerman, 2005; Guterman, 2006)7 and many are
t  least partially owned by physicians (Cromwell et al., 2005;
cClellan,  2005).8 They enter when they expect to make a profit

nd  aim to attract patients suited for standard, low-risk proce-
ures  that can be delivered profitably, leaving incumbent hospitals
o  treat disproportionately many high-risk patients with com-
lex  care requirements.9 Consistent with this prediction, specialty
ospitals  have been found to be more profitable than general com-
unity hospitals when all payer types are considered (GAO, 2003;

glehart, 2005), in part because specialty hospitals treat a lower
ercentage  of severely ill patients than community hospitals (GAO,
003;  MedPAC, 2005; Barro et al., 2006; Mitchell, 2005; Cromwell
t  al., 2005; Greenwald et al., 2006; Cram et al., 2005).

Forward-looking potential entrants evaluate very carefully and
trategically their prospects of success before they decide to offer
9 Specialty hospitals tend to be concentrated in states that lack certificate-of-need
CON)  laws; all specialty hospitals are located in 28 states, with two-thirds located in
ust 7 states (GAO, 2003). In addition, specialty hospitals tend to be located in high-
rowth metropolitan areas that lack a dominant community hospital, and that have

 large, single-specialty physician practice group (Casalino et al., 2003).
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prior  to entry or in the case of single-specialty hospitals upon entry;
Thi is the approximate travel time from the zip code of patient i’s
residence  to hospital h; Xit is a column vector reflecting patient
characteristics and clinical attributes that affect hospital choice; Dit

10 Guimarães and Lindrooth (2007) describe the link between individual choices
based on a random utility model and a (conditional) fixed effect negative binomial
count data model when patient can be grouped by common characteristics. In the
current paper, the negative binomial count data model is estimated at the hos-
00 G. David et al. / Journal of Hea

ocation. This decision is based on characteristics of the suppli-
rs  of contested services but unlikely to be influenced by the
arket  for uncontested services. Markets will not be selected for

ntry  if incumbent hospitals are expected to succeed in deterring
ntry,  for instance by allocating more resources to retain physicians
ttractive  to single-specialty competitors (Dafny, 2005; Dobson
nd  Haught, 2005; Berenson et al., 2007; Burns et al., 2011).

.2.  The response to entry by incumbents

Entry of specialty hospitals into a profitable service line will
educe  incumbents’ profits and thereby may  compromise the abil-
ty of incumbent general hospitals to cross-subsidize unprofitable
ervices  (Shactman, 2005; Berenson et al., 2006; Schneider et al.,
007, 2008; Tynan et al., 2009; Al-Amin et al., 2010; Burns et al.,
011; Steinbuch, 2010). For instance, entry by single-specialty
ompetitors will raise the bargaining power of physicians who
rovide  the contested services if they can credibly threaten the

ncumbent  hospitals with defecting to the entering specialty facil-
ties.

To the extent that entry raises the number of competing
roviders in a market, it will tend to lower the time price of reaching
he  nearest provider and possibly lower fees and health insurance
remia.  For this reason, entry may  adversely affect the provision
f  uncontested services if it constrains incumbent hospitals’ abil-
ty to cross-subsidize less profitable or unprofitable services. For
nstance, cardiology and cardiovascular surgery diagnosis-related
roups (DRGs) account for 25–40 percent of the average com-
unity  hospital’s net revenue (Casalino et al., 2003); entry by an

ggressive competitor will put this revenue, and thus the incum-
ent’s  overall financial viability, at risk.

The incumbent’s response to entry will depend on whether the
xed  cost of changing its policies and service offerings is offset
y  improved future cash flows. Thus the effect of the shock on

ncumbents’  uncontested services will be nonlinear in that only
he  hospitals and systems most affected will pursue the discrete
hanges  necessary to scale back unprofitable admissions. Poten-
ial  changes include reducing the admitting privileges of specialists
n  uncontested and unprofitable services; reducing the number of
eds available for specific service lines; or even closing a service

ine  altogether (Horwitz, 2005).

. Methods

The econometric approach consists of two stages. First, we
stimate  the exposure of incumbent hospitals to single-specialty
ospital entry into contested services. This variable, exposure, is
alculated in three steps:

1) estimate a model of patient choice of hospital for an admission,
2)  predict the annual number of admissions with and without the

specialty hospital as an option, and
3)  calculate exposure using the difference in predicted annual

admissions with and without specialty hospital entry. If multi-
ple hospitals within a market were owned by the same hospital
system, then exposure is aggregated to the system level by cal-
culating the sum of each individual hospital’s exposure within
each system.
The specification of patient choice of hospital is based on a
andom-utility model and implemented using McFadden’s con-
itional logit specification (McFadden, 1974). Our measure of
xposure is an application of techniques originally developed to
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easure changes in admissions related to hospital closure in Capps
t al. (2010).

The  effect of exposure on utilization of uncontested services is
stimated  in the second stage. Utilization is modeled as a function
f  exposure using two dependent variables:

1) the patient’s choice of hospital for an admission requiring an
uncontested service and

2) the number of admissions for uncontested services.

The patient’s choice of hospital is modeled using a conditional
ogit  specification and the number of admissions is modeled using

 generalized negative binomial count data model. The coeffi-
ients  of the conditional logit specification are identified based
n  alternative-specific variation, in other words variation across
ospitals  within the patient’s choice set. Patients value alternative-
pecific  characteristics more or less depending on their location
nd  diagnosis. In contrast the generalized negative binomial count
ata model uses within market variation between hospitals and
ver time. The unit of observation is the hospital and it collapses to

 hospital choice model if one assumes that patients within each
arket  are identical.10

The estimated coefficients of exposure measure how the utiliza-
ion  of uncontested services changed with the loss of profits on the
art of the incumbent hospital, expressed as the estimated annual
umber  of cardiac admissions that the incumbent would have lost
o the entrant had it remained passive in the face of entry. Exposure
an  be interpreted as the degree of overlap between the incumbent
nd  specialty hospital’s service offerings and location in each time
eriod.  Exposure equals zero prior to entry and increases with the
verlap between a specialty hospital’s and the incumbent hospital’s
ervice  offerings and catchment area. Exposure is lower for hospi-
als  that did not offer the same services as specialty hospitals, even
f their locations were proximate to one another. It also declines as
he geographic distance between the incumbent hospital and the
pecialty hospital increases. The analysis also includes a control
roup  that consists of hospitals that were not exposed because of
heir location, because they did not offer enough contested services,
r  both.11

.1. Provision of contested services

A patient’s choice of hospital for an admission is based on a
andom  utility model of the utility of an admission to hospital h in
ear t:

hit(Hh,pre, Thi, Xit, Dit, Sh,pre, �h) = ˇ1Hh,pre + �1Thi + �2Thi · Xit

+ ˇ2Dit · Hh,pre + ˇ3Dit · Sh,pre + �3Thi · �h + εhit (1)

here Uhit is patient i’s utility of receiving care at hospital h in
ear  t, Hh,pre is a vector of cardiac service offerings at hospital h
ital level and thus ignores all within-market variation in patient characteristics
ncluding  location and diagnosis group.
11 All hospitals admitted cardiac patients. However several hospitals did not offer
ardiac surgery which significantly lowered their degree of exposure, as admissions
o specialty hospitals are predominantly surgical.
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surgeries  than minimally invasive medical admissions. Another
reason  why we stratify between surgical and medical admissions
G. David et al. / Journal of Hea

s a column vector reflecting the patient’s diagnosis related group
DRG);  Sh,pre is a vector of cardiac service offerings at the system that
wns  hospital h, and �h is a hospital fixed effect.12 The interactions
etween Hh,pre and Dit control for access to surgical services relative
o  the patient’s diagnosis and Sh,pre and Dit control for access to
urgical  services at other locations within the hospital’s system.
his  is necessary because within-system transfers and referrals will
nfluence  where a patient is admitted.

We deliberately hold general hospital and system-wide service
fferings  fixed over the entire sample period because our objec-
ive  is to estimate the effect of entry by comparing estimates of the
umber of admissions with and without specialty hospital entry.
e  posit that, after adjusting for changes in patient characteris-

ics,  hospitals that dropped cardiac services did so in response to
ntry; therefore, we hold their service offerings constant at their
re-entry  level. If we included contemporaneous service offerings,
ur  estimate of the effect of entry would be biased substantially
ownward for hospitals that dropped services.

Under the logit demand assumption, the predicted probability
 of a patient with characteristics (Thi, Xit, Dit) of choosing a given
ospital  h from a set of G hospitals available at time t, is

(Gt, Xit, Dit, Thi) = exp[U(Hh,pre, Thi, Xit, Dit, Sh,pre, �h)]∑
g∈Gt

exp[U(Hg,pre, Tgi, Xit, Dit, Sg,pre, �g)]
(2)

The parameter estimates from Eq. (2) are used to calculate
he  expected number of cardiac admissions in each year over
he  entire sample period at the system and individual hospital
evels,  denoted E(Admissionsentry

st ) and E(Admissionsentry
ht

) respec-
ively.  This is done by summing the predicted probabilities over
ll  the hospitals in a system or individual hospitals, respectively.
e  follow Capps et al. (2010) and simulate the number of sys-

em  and individual hospital cardiac admissions had entry not
ccurred,  denoted E(Admissionsno entry

st ) and E(Admissionsno entry
ht

).
his  is done by eliminating the single-specialty hospital from the
hoice set G and re-normalizing the predicted probabilities in Eq.
2)  so that they sum to one. For each provider p (individual hospi-
al  or system), the estimated change in admissions resulting from
ntry  is13:

Admissionspt = Exposurept = AdmissionsEntry
pt − AdmissionsNo entry

pt

(3)

q. (3) is the estimated change in incumbents’ admissions for the
ontested service that is attributable to entry. Under this definition,
he  more closely prospective patients view the entering competi-
or’s  services as substitutes for the incumbent’s, the more exposed
he  incumbent will be to entry. Accordingly, we model the response

o  entry such that an incumbent hospital will respond to entry only
hen �Admissionspt is large enough to warrant the fixed costs of

hanging service offerings. We  set Exposurept equal to one if the

12 A patient/admission fixed effect could be included to represent an idiosyn-
ratic  error related to the patient’s utility. However, a patient-specific idiosyncratic
rror does not vary by hospital in the choice set and is irrelevant to the pre-
icted  probability of admission (see McFadden, 1974 or Train, 2003). Empirically, a
atient/admission fixed effect is included in the conditional logit specification of a
cFadden choice model. The dataset used to estimate a conditional logit model is

rganized such that one observation reflects the characteristics of a hospital in the
atient’s choice set. As a result, there are H observations related to each admis-
ion, where H denotes the number of hospitals in the patient’s choice set. The
atient/admission fixed effect represents the node for each decision.
13 For the single-specialty entrant E(Admissionsno entry) will equal zero.
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bsolute value of the estimated change in admissions is greater
han  a response threshold and zero otherwise14:

xposureThreshold%
pt =

{
1  if  |�Admissionspt | >  �AdmissionsThreshold%

0 otherwise
(4)

he estimate of Exposure is related to the well-known indepen-
ence  of irrelevant alternatives (IIA) assumption that underlies

ogit  demand models in that a patient’s ranking of two incumbent
ospitals is unchanged by the addition or removal of a third hospi-
al,  including a single-specialty entrant.15 The simulation without
pecialty  hospitals allocates all specialty-hospital admissions to the
ncumbent hospitals. As a result, exposure reflects a decline in mar-
et share due to entry. If incumbents and specialty hospitals have
imilar  propensities to admit and perform procedures on patients,
s  found by Stensland and Winter (2006), then this assumption is
easonable. However, if specialty hospitals perform surgeries and
dmit patients that would not have occurred in absence of the
pecialty  hospital then we would over-estimate exposure. Even
o,  the ordering of hospitals would be unlikely to change because
n  increase in the total number of admissions related to entry
ill  affect both �AdmissionsThreshold and �Admissionsht leaving the
roviders  satisfying the threshold unchanged. For hospitals in sys-
ems, �AdmissionsThreshold is based on the system-level exposure
hereas the exposure of independent hospitals is measured using

 threshold based on hospital-level exposure.
Entry will also affect the prices that hospitals charge private pay-

rs  for the contested service. While we  do not observe these prices,
he  effect of entry on private prices could be estimated by calculat-
ng  the value of a given hospital to an insurance network with and

ithout entry following the approach used by Capps et al. (2003)
o  measure the effect of hospital mergers on prices. This measure is
ighly correlated with estimates of the change in admissions due
o entry, as both are based on the same parameters from a logit
emand  model. For this reason, it is not possible to identify price
nd  quantity effects of entry separately. Thus, we make the simpli-
ying  assumption that the effect of entry on incumbent hospitals
s  proportional to the change in the number of admissions. This
pproach  is bolstered by the fact that entry will have no direct or
mmediate  effect on the reimbursement rates for services provided
o  Medicare and Medicaid beneficiaries.

We estimate Eq. (2) separately for the Denver, Phoenix, and Tuc-
on  markets using five years of admissions that span the pre- and
ost-entry periods. We  also report results that use all years of data.
e split the sample into surgical and medical admissions. Patients’

hoice  sets are smaller for surgical admissions because surgeries
re  more invasive and require specialized skills and equipment.
hus  fewer hospitals invest in the capability to perform cardiac
s  that surgical admissions constitute a relatively large share of
dmissions at specialty hospitals and thus the degree of service

14 We used three response thresholds which correspond to the top 25th, 50th, and
5th percent of exposure.
15 This assumption is reasonable in our specification because, as is described
elow,  we stratified the sample by diagnosis and estimated the model for medi-
al and for surgical admissions separately. Furthermore, within these diagnosis and
rocedure categories we interacted the clinical supply characteristics of each hos-
ital with the clinical diagnosis characteristics of each patient and also control for
ravel time from the patient’s zip code to each hospital in the choice set. Patients
each each diagnosis node, not by choice, but by nature of their illness. Clearly if
pecialty hospitals induce demand for more intensive services then our specifica-
ion that limits the IIA assumption to within diagnosis cells would lead to higher
stimates of exposure. However, it would not affect our analysis of uncontested
ervices  because the system ranking of exposure would be unchanged.
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mial regression with market and year fixed effects and other control
variables.17 This model is estimated using the measure of expo-
sure  described above. The hospital-level analysis also enables us to
02 G. David et al. / Journal of Hea

verlap is greater for hospitals that offer cardiac surgery. If we
ooled  each type of admission then we would underestimate the
xposure of hospitals that offer cardiac surgery and overestimate
t  at hospitals that only offer medical services.

We control for the hospital and system supply of cardiac
atheterizations and open-heart surgery interacted with a patient’s
iagnosis  in the choice model. Thus, if a patient has a diagnosis that
equires heart surgery the interaction will control for hospitals that
ffer heart surgery and zero otherwise. We  also control for whether
he  patient had HMO  coverage because this may  affect travel pat-
erns  and other patient characteristics. All patient characteristics
re  interacted with the natural log of drive time which serves to
ncorporate variation in patients’ preferences across hospitals in
he choice set. Variation in the estimate of exposure is in large part
ue  to overlap in services offerings with the new entrant as well as
roximity to the new entrant. Eq. (2) is estimated using a grouped
onditional  logit model in which the data are aggregated to groups
f  patients that share zip codes and the other patient characteristics
n  order to speed computation (Guimarães et al., 2003).

.2.  Provision of uncontested services

Utilization of uncontested services is also based on a random
tility  model where the utility patient i receives from an admission
o  hospital h in time t is:

hit(Exposureht, �h, Xi, Thi) = ˇ1Exposureht + �1Thi + �2Thi · Xi

+ �3Thi · �h + εhit (5)

here Exposureht is a dichotomous variable that measures whether
ncumbent  hospital h is exposed to entry at time t calculated using
qs. (3) and (4); Thi is the approximate travel time from patient

’s  residence’s zip code to hospital h. Xi is a vector of patient char-
cteristics  and clinical attributes that affect demand for inpatient
ervices  and �h is a hospital fixed effect. The final term in (4), εhit,
epresents  the personal and idiosyncratic component of patient i’s
tility of admission to hospital h at time t.

There are a number of ways exposed hospitals can reduce the
upply  of unprofitable uncontested services. They could reduce the
umber of beds available for those services, limit admitting privi-

eges  of physicians in uncontested specialties, or completely close
he service line. Each of these will decrease the attractiveness of a
ospital relative to its competitors and thus reduce the expected
tility  and likelihood of an admission to the exposed hospital. An
dditional mechanism lies in patients’ idiosyncratic valuation of

 hospital. As is common in hospital choice models, we  treat a
atient’s  choice of a physician as occurring in tandem with the
hoice  of a hospital. Put differently, we assume that the attractive-
ess  of individual physicians to the patient is encompassed in the
atient’s valuation of a hospital’s idiosyncratic attributes. Thus if
xposed hospitals reduce the supply of uncontested services by
imiting the admitting privileges of specialists, the expected utility
f an admission to an exposed hospital will also be lowered relative
o  its competitors.

Under the logit demand assumption, the predicted probability
f  a patient with characteristics (Xi, Thi) of choosing a given hospital

 from a set of G hospitals available at time t, is

(Gt, Xi, Thi, Exposureht, �h) = exp[U(Exposureht, �h, Xi, Thi)]∑
g∈Gt

exp[U(Exposuregt, �g, Xi, Tgi)]
(6)
he parameter associated with Exposureht measures the effect of
ntry in contested services on the probability a patient will be
dmitted  to hospital h for an uncontested service. As we  described
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bove, Exposureht equals one if hospital h is above the exposure
hreshold described in Eq. (3) in year t and zero otherwise.

Recall that the estimate of latent exposure to entry is a function
f  a hospital or system’s exogenous supply of cardiac catheteri-
ations  and open-heart surgery. The provision of cardiac services
rior  to entry is unlikely to independently affect the provision of
ncontested services, except through incumbent hospitals’ expo-
ure to entry and thus specialty service offerings function as an
nstrument  for our estimate of the true, unmeasured effect of entry.
hus  the coefficient on Exposureht reflects variation in exposure due
o overlap in services offerings with the new entrant as well as
roximity  to the new entrant within the market. To minimize any
otential omitted-variable bias, we also instrument for the proxim-

ty  of the incumbent hospital to the new entrant with measures of
he demand for cardiac services in each hospital’s catchment area in
ddition to service offerings as instruments. The results are similar
o  those presented here and are reported in David et al. (2011).

The  specification in Eq. (6) is more parsimonious than the one
sed  for cardiac services. We  do not control for specialty service
fferings  that vary over time because hospital administrators may
dd or drop these services in response to entry and the inclusion
f  these changes over time would yield inconsistent estimates of
he effect of exposure on the provision of uncontested services.
s  a result, our estimates capture all changes in specialty services
fferings  at more exposed hospitals relative to less exposed ones.

We estimate Eq. (6) using a conditional logit model and calcu-
ate  standard errors with patient/admission-level clustering. The
bservations in the conditional logit model are nested around each
dmission  (or choice) such that there is an observation for each hos-
ital in the choice set for each admission but only one hospital is
elected. The standard errors within each nest (i.e. admission) are
aturally clustered because they reflect the same decision and if
ne hospital is selected than the other hospitals are not selected
y  definition. Our specification is analogous to a difference-in-
ifferences approach where the sample consists of admissions pre-
nd  post-entry, the treatment is exposure to entry if the hospital is
xposed in the post-entry period, and the outcome is the probabil-
ty  of an admission. The control group consists of hospitals located
n  Arizona (Phoenix or Tucson) that were least exposed to entry,
.e.  whose predicted change in admissions for the contested service
id  not cross the threshold, as well as hospitals located in Colorado,
hich  did not experience entry during the study period.16

While the patient-level specification takes advantage of infor-
ation  about the location of each patient’s residence and condition

n  relation to each hospital in the market, it does not allow us to
xamine  whether the absolute number of admissions declined at
pecific exposed hospitals or in the market as a whole. In other
ords,  the specification does not measure the effect of exposure

n  the probability of admission to any hospital and does not yield
nsight  into whether access to uncontested services was reduced
nd  fewer patients were admitted in the market. To examine
hether the absolute number of admissions was affected we esti-
ate a hospital-level specification in which the annual number of

dmissions for each uncontested service is modeled as a function of
he degree of exposure after entry using generalized negative bino-
16 Overall the results are robust to excluding Colorado and thus do not reflect
nusual  trends in Colorado. The inclusion of Colorado does increase efficiency.
17 Specification tests revealed that the data exhibited over-dispersion and that
he degree of over-dispersion was  a function of the market and a fixed indicator
f whether the hospital was ever exposed to entry. Therefore we use a generalized
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cation  excludes 1999–2004 because hospital ownership, and also
the estimated level of exposure, was relatively stable during the
2005–2007 period.

18 Several health systems in Arizona are affected by using 2005–2007 owner-
ship  for the entire time period: Banner Baywood Health System; Carondelet; Triad;
Tucson Medical Center Healthcare and Vanguard Health System. Banner Baywood
Health System was created through the merger of Lutheran Health Systems and
G. David et al. / Journal of Hea

odel alternative specifications for contemporaneous trends that
re not feasible in the admission-level analysis. We estimate a vari-
ty of specifications of market-specific trends in the annual number
f  admissions including: market-year dummy  variables; market-
pecific  linear trends; market-specific linear trends plus a separate
rend  for exposed hospitals; and market-specific quadratic trends.

e  treat the specification with market-year dummy variables as
he primary specification because it is most consistent with the
atient-level  choice model. Alternative specifications of trend are
ot possible in the conditional logit model because the formula-
ion  of the random utility model relies solely on alternative-specific
ariation at the time of the admission and thus controls for all char-
cteristics that do not vary across hospitals in a patient’s choice
et.

We  also estimate models that control for consolidations that
ccurred  during the sample period. There were several changes in
ystem ownership between the pre and post periods of our sample.
hese  changes occurred in both Arizona and Colorado and affected
oth  exposed and unexposed hospitals. It is not clear whether
he  system acquisitions during the time period were related to
ntry of the specialty hospitals. For example, Banner Health System
cquired  hospitals in other markets in both Arizona and Colorado
hat  were not exposed to entry, possibly implying that it was
ystem-wide decision. The system itself was formed by combining
utheran  and Samaritan Health Systems. It is not possible to con-
lusively  determine whether Banner Health System’s acquisitions
r  any of the other system acquisitions were due to specialty hos-
ital  entry. On the one hand, exposed hospitals may  be candidates
or  an acquisition if the acquirer feels it can increase efficiency by
ealigning service lines and increasing value by reducing unprof-
table  services. On the other hand, increased market power through
onsolidation  may  reduce the strain of entry on profits through
ncreased  private prices. Thus it may  either facilitate the reduc-
ion  of uncontested service volume or, in the case of higher prices,
essen  the need to reduce volume in uncontested services. Thus

e  control for system consolidations and test whether there was  a
ifferential response among exposed and unexposed systems that
cquired new hospitals.

To  provide context and an understanding of the contemporane-
us trends we also estimate a linear model of hospital admissions
ith  hospital fixed effects. The results of this specification provide

he  adjusted mean number admissions and trends. Finally, we  esti-
ate the model of hospital admissions using a coarse market-level
easure  of exposure that equals one if the market experienced

ntry  and zero otherwise. The market-level measure compares the
ifference in admissions pre and post entry in markets with entry
o  markets that did not experience entry.

. Data

Our primary dataset is the Healthcare Cost and Utilization
roject (HCUP) State Inpatient Database (SID) compiled by the
gency  for Healthcare Research and Quality (2006). The HCUP-
ID  includes the inpatient discharge abstracts from virtually all
on-federal general and all specialty cardiac hospitals in Arizona
nd  Colorado of all patients discharged between 1997 and 2007.
he  patient’s choice set of hospitals was defined in the Phoenix,
ucson,  and Colorado’s front range (including Boulder, Colorado

prings,  and Denver) markets based on hospitals that provided
ontested and uncontested services. Colorado borders Arizona to
he northeast, and the front range of Colorado is similar to the

ersion of the negative binomial regression and explicitly model the degree of over-
ispersion.
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hoenix and Tucson markets in a number of ways. Both states have
ajor population centers that are well delineated by geography

rom  surrounding areas. The front range of Colorado is bordered by
he Rocky Mountains to the west and semi-arid grasslands to the
ast. Similarly, Phoenix and Tucson are surrounded by the Sonoran
esert  to the south and west and mountains to the north. These
arkets  have a comparable presence of large local and national sys-

ems, reflecting similar regulatory environments. In addition, and
erhaps most importantly, there was no specialty cardiac hospital
ntry  in Colorado during the time period we study.

In our preferred specification, we limit the sample to a pre-
eriod  1997–1998 and a three-year post-period 2005–2007 in
rder  to allow for an adjustment period related to the shock. We
xclude  the adjustment period in 1999–2004 because specialty
ospitals gradually increased their admissions and market share
ver  time and because the adjustment process at incumbent hos-
itals  is also likely to be slow. We also estimate the models using the
ntire 1997–2007 sample and include the results for comparison.
owever, we treat the pre–post sample as our primary specifica-

ion  because it allows for a lag between entry and the subsequent
ffect  on hospitals’ profits and thereby decisions regarding service
fferings.

In  addition, it took several years before the growth in specialty
ospital  admissions leveled off. Out of the three entrants, Tucson
eart  Hospital opened in Tucson in 1998 and Arizona Heart Hos-
ital  opened in Phoenix in 1999. Both experienced rapid growth

n  1999–2000 that leveled off after 2000. Banner Baywood Heart
ospital  (originally known as Lutheran Heart Hospital) opened

n  the Phoenix suburb of Mesa in 2001. Banner Baywood Heart’s
dmissions  stabilized in 2003 after two years of rapid growth. Tuc-
on and Arizona Heart Hospitals were opened by Medcath, Inc., a
ational specialty hospital chain. Tucson Heart Hospital was  pur-
hased by Carondelet Health System in 2006. In addition, several
ospitals  were purchased by systems between 1999 and 2003, pos-
ibly reflecting realignment to adapt to the new market structure.18

Our exposure measure is based on actual system ownership
uring the 2005–2007 period, since by construction the exposure
easures  for the pre-entry years 1997–1998 were zero. We  use

wnership  in 2005–2007 because it corresponds to the time period
hen  the adjustment to entry into cardiac services was complete.

he  estimate of exposure is stable for 2005–2007 such that the
roup  of hospitals and systems in the top 25, 50, and 75 percent of
xposure is stable. This may  lead to an overestimate of exposure
t  hospital systems that acquired hospitals with cardiac units after
ardiac  admissions were reduced. Such acquisitions may  also fur-
her reduce the impact through increased prices. Both of these will
ias  our estimates toward zero. As mentioned, we also estimate
he  models using data from the entire sample period and report
hese  coefficients for comparison. However, the preferred specifi-
amaritan Health System. Thus Lutheran and Samaritan Health System hospitals
re treated as though they were both owned by Banner Baywood during the entire
ime period. Tucson Medical Center purchased El Dorado Hospital in 2003 and
losed the hospital in 2005. Finally, Vanguard Health System, a for-profit hospi-
al chain, entered the Phoenix market through the purchase of the nonprofit Baptist
ealth System; a former Samaritan hospital; a for-profit hospital previously owned
y Triad; and the for-profit Phoenix Memorial Hospital between 1999 and 2001.
hese hospitals are treated as though they were owned by Vanguard Health System
hroughout the time period.
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Admissions for a contested service are defined as an admission
n  the Circulatory System Major Diagnostic Category (MDC 5). We
xamine the following uncontested services: psychiatry (MDC 19);
ubstance abuse treatment (MDC 20); and trauma (MDC 24), all
ommonly considered to be unprofitable services (Horwitz, 2005;
ladeck, 2006; Chen et al., 2009). We  also estimate the models for
eurosurgery  admissions (defined using surgical diagnosis-related
roups [DRGs]).19 In contrast to psychiatric, substance-abuse, and
rauma services, neurosurgery has been shown to be profitable
hroughout the time period (Lindrooth et al., 2013). As neither mar-
et in Arizona experienced entry into neurosurgery, we predict
hat  those incumbents most exposed to entry raised, rather than
educed,  the number of neurosurgery discharges.20 We  restricted
he  sample to persons who were admitted within their state of
esidence to a hospital with at least 36 admissions for diagnoses
n  the respective service line in at least one of the sample years.
hus  admissions at hospitals with relatively few admissions in all
ample years were excluded but admissions at hospitals that grew
r reduced service line admissions are included in the sample. As
ould  be expected, the results using a more inclusive restriction of

t least 24 admissions are quantitatively smaller than the results
resented  here but are of similar statistical significance.

Emergency admissions are identified using the admission type
ssociated  with the discharge. We  do not distinguish between
dmissions from each payer because several hospitals, and impor-
antly  one cardiac specialty hospital, did not consistently report
ayer  type in the HCUP-SID data during the sample period. How-
ver,  the potential bias from excluding payer type is minimized
ecause the majority of admissions for cardiac care are either Medi-
are or private and Medicaid and self-pay admissions for cardiac
are  are relatively rare. We  did, however, include a dummy  variable
hat  indicates if the payer was in a Medicare, Medicaid or private
ealth  maintenance organization (HMO) to control for the fact that
MOs use selective contracting which could result in idiosyncratic
ifferences in travel patterns for these patients.

Travel times from the centroid of each patient zip code to
he  address of the closest hospital-based service are calculated
sing  data from Mapquest, Inc. (Mapquest, 2010). In the psychi-
try  sample we  included the drive time to closest private specialty
sychiatric  hospital as a covariate to control for secular variation

n  access to substitutes to general hospital psychiatric admis-
ions  because the HCUP does not include discharges from specialty
sychiatric  hospitals. Three private psychiatric specialty hospitals
losed  during the sample period due largely to the bankruptcy of
harter Corporation, a national psychiatric-care chain.21 By includ-

ng  drive times to psychiatric specialty hospitals, we  control for the
xit of these hospitals. As a result, our estimates reflect the adjust-

ents  in admissions for psychiatric care by incumbent hospitals

nce  the profit-increasing impact of exit by psychiatric specialty
ospitals  is accounted for.

19 Neurosurgery admissions are defined as admissions with surgical DRGs that are
art of the Nervous System Major Diagnostic Category. The category includes Cran-

otomy (DRG 1–3; 484, 543); Carpal Tunnel Release (DRG 6); Peripheral and Cranial
erve and other Nervous System Procedures (DRG 7–8); Intracranial Vascular Pro-
edure (DRG 528); Ventricular Shunt Procedures (DRG 529–530); Spinal Procedures
DRG 4; 531–532); and Extracranial Vascular Procedures (DRG 5, 533–534).
20 This prediction relies on the assumption that hospitals chose their pre-entry mix
f profitable services optimally and were operating at capacity. If entry by specialty
ardiac hospitals reduced cardiac admissions, space and time would be freed up to
rovide other services that require similar facilities and personnel.
21 The exit of these hospitals occurred prior to entry of the cardiac specialty hos-
itals. The bankruptcy of Charter was unrelated to market-specific trends and likely
eflective of national trends in psychiatric care. Nevertheless, the fact that these
ospitals were closed rather than acquired could be reflective of local market con-
itions.
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We  link the SID files to data from the American Hospital
ssociation (AHA) Annual Survey of Hospitals and the Centers

or  Medicare and Medicaid Services (CMS) Hospital Cost Report
nd  Information Reporting System (HCRIS) to include additional
ospital  covariates. System membership, the existence of a car-
iac  catheterization lab, and open-heart surgery capability are also
rawn from the AHA data. Net revenue per discharge and operating
argins  are from the HCRIS data. We  also add median income at the

IP-code level from the U.S. Census Bureau Population Estimates.
ummary  statistics for the patient and hospital covariates included
n  each uncontested service specification and the specification of
eurosurgery falsification test are shown in Table 1. The top 25th
ercent  of exposure corresponds to an estimated reduction of more
han 786 system-wide admissions for hospitals in systems or 393
ospital admissions for independent hospitals. Similarly, the top
0 and 75 percent of exposure correspond to a reduction of more
han  665 and 236 system-wide admissions for system hospitals,
espectively and a reduction of 210 and 87 hospital admissions for
ndependent  hospitals, respectively. The average number of cardiac
dmissions of systems (hospitals) in the top 25 percent of expo-
ure  was  4530 (2427); systems (hospitals) in the top 50 percent
f  exposure averaged 3821 (1719) cardiac admissions and systems
hospitals)  in the top 75 percent of exposure average 4041 (1703)
ardiac  admissions. Thus the percent of the potential reduction in
ardiac admissions ranged from about 20 percent in the top 25
ercent  of exposure to about 5 percent in the top 75 percent of
xposure.  The percent thresholds were calculated using system and
ospital as the respective unit of observation.

. Results

Table 2 shows the pre–post admission-weighted mean of net
ncome  from services to patients; net revenue per hospital dis-
harge;  operating margin and the number of admissions for
ospitals  in our sample by the estimated degree of exposure to
pecialty  hospital entry. The table shows that the mean net income
f  hospitals that were not exposed increased between the pre and
ost periods whereas it decreased at hospitals that were exposed.
he  pre and post values of net revenue per hospital discharge and
perating margin exhibit trends where the values are consistent
ith  improved financial condition at unexposed hospital versus a
orsening financial condition at exposed hospitals. The pre–post

rend  of net revenue per discharge is similar to the change in the
hare  of cardiac patients. The exposure thresholds capture all hos-
itals above each threshold and thus the samples are not mutually
xclusive.  There was a larger pre–post difference in the average
umber  of admissions for psychiatric, substance abuse, and trauma
ervices  at hospitals that were not exposed compared to hospitals
n  the top 25 and 50 percent of exposure. There was a pre–post
ncrease in neurosurgery admissions at exposed hospitals and a
ecrease at hospitals that were not exposed.

Fig. 1 displays trends in median net revenue per discharge and
perating  profits between 1997 and 2007. For comparison over
ime  the sample is limited to the subset of hospitals that report data
n every year. The unadjusted trends are consistent with a revenue
nd  profit shock at exposed hospitals and a subsequent adjust-
ent  period within which exposed hospitals shifted away from

ncontested  and relatively unprofitable services. Both exposed
nd  unexposed hospitals experienced declining net revenue per
ischarge and operating margins between 1997 and 2000. This con-

emporaneous negative trend at unexposed hospitals is consistent
ith  the reductions in Medicare reimbursement related to the Bal-

nced Budget Amendment (BBA) of 1997. The reductions in net
evenue per discharge and operating margins leveled off by 2000
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Table  1
Summary statistics by major diagnostic category.

Major Diagnostic Category: Psychiatric Substance abuse Trauma Neurosurgery

Patient characteristics
Emergency admission 0.398 0.597 0.666 0.229

(0.490) (0.490) (0.472) (0.420)
HMO  primary payer 0.174 0.206 0.221 0.308

(0.379) (0.404) (0.415) (0.462)
Age  50–74 years 0.221 0.283 0.287 0.482

(0.415) (0.451) (0.452) (0.500)
Age  >74 years 0.129 0.0457 0.113 0.245

(0.335) (0.209) (0.317) (0.430)
Drive  time (minutes) 21.08 19.27 28.14 35.88

(29.08) (27.67) (46.67) (50.28)
ICD9  procedures per admission 0.275 0.685 1.593 2.510

(0.730) (0.872) (2.002) (1.650)
ICD9  diagnoses per admission 4.998 5.681 6.130 5.426

(2.327) (2.133) (2.098) (2.387)
Admissions  51,489 16,875 50,249 26,035

Hospital  characteristicsa

Phoenix market 0.402 0.476 0.642 0.595
(0.490) (0.499) (0.479) (0.491)

Tucson  market 0.351 0.219 0.182 0.197
(0.477) (0.414) (0.386) (0.398)

System  exposure level
Top  25 percentb 0.0856 0.177 0.299 0.364

(0.280) (0.382) (0.458) (0.481)
Top  50 percentc 0.153 0.239 0.401 0.405

(0.360) (0.426) (0.490) (0.491)
Top  75 percentd 0.280 0.347 0.554 0.589

(0.449) (0.476) (0.497) (0.492)
Partial-year  data 0.00171 0.00142 0.00203 0.000346

(0.0413) (0.0377) (0.0450) (0.0186)

Number  of hospitals 38 34 53 38

Standard deviations in parentheses.
a Proportions weighted by admissions.
b System-wide reduction > 786 (system hospitals) or hospital reduction > 393 (independent hospitals).
c System-wide reduction > 665 (system hospitals) or hospital reduction > 210 (independent hospitals).
d System-wide reduction > 236 (system hospitals) or hospital reduction > 87 (independent hospitals).

Table 2
Hospital financial performance measures and admissions before and after entry, by exposure level, per hospital and year.

No exposure Exposure level

Pre Post Top 25 percenta Top 50 percenta Top 75 percenta

Pre Post Pre Post Pre Post

Net income from service to patients (1000s)b 2087.92 7996.68 2077.44 921.56 253.49 −2818.06 −1604.14 −2260.07
(16326.96)  (15599.34) (10805.25) (15053.50) (12997.46) (31021.47) (12213.98) (26105.65)

Net  revenue per hospital dischargeb 6395.00 6536.80 7773.52 6222.94** 7401.75 6118.30** 7000.00 5933.66
(1654.80)  (1408.70) (3134.81) (1659.11) (2981.93) (1549.56) (2703.32) (1417.52)

Operating  marginb,c 0.005 0.03 0.02 −0.002 0.01 −0.01 −0.005 −0.014
(0.105)  (0.08) (0.08) (0.101) (0.10) (0.16) (0.094) (0.143)

Share  of cardiac admissionsd 0.146 0.144 0.151 0.138 0.152 0.134 0.168 0.146
(0.029)  (0.035) (0.023) (0.051) (0.038) (0.050) (0.051) (0.055)

Psychiatric  admissions 387.52 488.76 94.48 109.86 144.88 137.63 116.69 230.31
(350.27)  (463.71) (88.14) (110.38) (140.41) (185.97) (126.65) (332.18)

Substance  abuse admissions 96.33 195.52*** 57.47 69.58 60.54 74.60 53.45 84.42
(74.09)  (155.75) (77.94) (33.91) (71.01) (49.92) (59.87) (56.36)

Trauma  admissions 233.50 359.73* 233.85 303.74 241.75 324.11 228.04 317.49
(175.87)  (327.54) (154.10) (226.60) (161.37) (238.98) (147.75) (215.56)

Neurosurgery  admissions 157.23 142.08 171.39 197.51 161.55 185.16 172.51 199.26
(69.33)  (94.55) (181.00) (336.74) (167.74) (310.53) (150.13) (263.31)

Total  admissions (1000s) 10.665 13.362 11.630 13.724 11.528 13.445 10.930 14.411
(9.200)  (11.832) (6.294) (9.153) (6.506) (9.219) (6.870) (9.538)

*** p < 0.01 based on a hypothesis test that the pre and post difference in unweighted mean (or proportion) is zero.
** p < 0.05 based on a hypothesis test that the pre and post difference in unweighted mean (or proportion) is zero.
* p < 0.1 based on a hypothesis test that the pre and post difference in unweighted mean (or proportion) is zero.
a See Table 1 notes and text for definition. Mean with Standard Deviations in parentheses, weighted by total admissions.
b Healthcare Cost Report Information System (HCRIS), Centers for Medicare and Medicaid Services, March 2012 update. Sample limited to hospitals that reported net

income  from patient care to HCRIS. Converted to 1997 US$ using US hospital net revenue inflation rate.
c Operating margin calculated using net income from service to patients divided by net patient revenue.
d Share of cardiac admissions measured at hospital level for independent hospitals and the system level for system admissions.
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Fig. 1. Median net revenue and margin, by exposure level. Notes: Median-band plot using Stata 12.0. Sample limited to hospitals that report in every year.
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t unexposed hospitals consistent as would be expected given that
he BBA-related cuts were subsequently lessened by the Balanced
udget  Refinement Act of 1999 and the Benefits Improvement and
rotection Act of 2000 (Bazzoli et al., 2004). Despites these revi-

ions  to the BBA-related cuts, net revenue per discharge continued
ts  downward trajectory at exposed hospitals, not leveling until
002–2003.  Operating margins recovered sooner and mirror the
rends at the control hospitals more closely.

1
T
f
a

Covariate-adjusted admissions for uncontested services are
hown  in Table 3, which includes the parameter estimates of an
rdinary least squares regression of admissions on exposure as well
s year and hospital fixed effects. Admissions increased between

997  and 2007 with the exception of neurosurgery in 2007.
he  constant reflects the adjusted average number of admissions
or  each service line in 1997. Relative to the controls, psychi-
tric  admissions at exposed hospitals declined by an additional
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Table  3
Fixed  effect estimates of the effect of exposure and trends in admissions.

Psychiatry Substance abuse Trauma Neurosurgery

Top 25 percenta

Exposure −86.20* −101.2* −22.31 4.823
(47.19) (52.69) (25.09) (39.11)

1998  16.60 5.759 2.497 6.737
(15.89) (4.956) (3.095) (4.786)

2005  137.0*** 94.63*** 98.18*** 48.20**

(46.33) (19.11) (21.53) (17.88)
2006  142.2*** 89.55*** 99.41*** 39.44**

(48.85) (19.47) (19.55) (17.70)
2007  90.25* 64.25*** 58.91*** 1.969

(49.43) (17.79) (15.51) (12.84)
Constant  250.5*** 112.1** 160.9*** 161.3***

(48.66) (47.00) (21.74) (16.77)

Top  50 percenta

Exposure −96.39 −86.96* −8.898 1.156
(59.87) (44.85) (25.82) (33.54)

1998  16.58 5.626 2.509 6.740
(15.95) (4.945) (3.089) (4.792)

2005  144.8*** 95.89*** 95.11*** 49.38**

(47.75) (19.79) (22.87) (18.67)
2006  149.9*** 90.71*** 96.34*** 40.63**

(50.98) (19.99) (20.54) (18.62)
2007  98.23* 65.30*** 55.80*** 3.143

(48.94) (18.06) (16.81) (13.55)
Constant  250.3*** 109.7** 161.3*** 161.5***

(47.49) (47.86) (21.77) (16.79)

Top  75 percenta

Exposure −84.50 −84.30** 12.76 16.08
(62.45) (40.89) (27.18) (23.08)

1998  16.85 6.311 2.506 6.706
(15.85) (5.063) (3.104) (4.753)

2005  152.3** 112.5*** 85.40*** 40.17*

(56.84) (27.51) (26.61) (23.13)
2006  157.6** 107.8*** 86.63*** 31.34

(60.46) (28.25) (23.61) (22.70)
2007  106.2* 83.34*** 46.00** −6.004

(58.19) (27.29) (19.49) (17.34)
Constant  253.5*** 122.3** 161.2*** 159.4***

(47.17) (52.53) (20.98) (16.86)

Hospital-years  190 170 265 190

Separate models were estimated for each level of exposure and major diagnostic category. Robust standard errors with hospital-level clustering in parentheses. Controls
for  hospital fixed effects; percent emergency admissions and partial year reporting by one hospital. Psychiatric specification controls for system-level agreements with
psychiatric  specialty hospital (Banner in 2007 and Tucson Medical Center after 2005). Sample years: 1997–1998 and 2005–2007.

*** p < 0.01.
** p < 0.05.
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* p < 0.1.
a See Table 1 notes or text for definition.

4–96 admissions (33–38 percent). Admissions for substance abuse
eclined by 84–101 admissions (68–82 percent). Trauma admis-
ions  were not significantly affected. Admissions for neurology
ncreased at exposed hospitals but the coefficient estimate is not
tatistically significant.

The  results of a specification that uses a market-level measure of
xposure where all hospitals in Tucson and Phoenix are treated as
xposed in the post period are reported in Table A1 of the Appendix.
he  estimates based on the market level are not statistically sig-
ificant  and smaller in magnitude than the results based on the
ospital-specific measures of exposure. This result is consistent
ith  uncontested admissions being shifted from exposed to unex-
osed hospitals and demonstrates the importance of the within
arket  variation used to identify the effect of exposure.
The coefficients of the generalized negative binomial count data
odel  of the number of hospital admissions for each of the three
ncontested  services: inpatient psychiatric services, substance-
buse  treatment, and trauma care are reported in Table 4. The
odels  were estimated using the pre–post sample and the sample

m
e
o
a

hat  includes the entire period. The thresholds are the same in
ach  specification. The estimates using the entire sample are con-
istently smaller when the top 25 and 50 percent of exposure
hreshold is used, regardless of the service. However, the coef-
cient  estimates are larger for trauma services using the top 75
ercent  exposure threshold. Overall the results are consistent with
ross-subsidization of psychiatric and substance abuse services,
egardless  of the sample and specification of time and market fixed
ffects.

Table 5 reports the marginal effects from the analysis of the
umber  of hospital admissions. For each service and level of expo-
ure,  the results are based on three separate specifications that
iffer  only in the way system consolidations are modeled. The first
pecification is based on the market-year fixed effect parameters
eported  in Table 4. For inpatient psychiatric services, hospitals in

ore exposed systems had fewer yearly admissions post entry,

ven  after we  control for hospital consolidations. The magnitude
f  the decrease ranges between 100 and 200 fewer psychiatric
dmissions, depending on the level of exposure. The hospitals that
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Table  4
Coefficient estimates from generalized negative binomial regression of number of admissions.

Service line Psychiatric Substance abuse Trauma

Exposure level: top 25 percenta

Exposed −0.680** −0.660** 0.377 0.468 0.325 0.378 0.549** 0.554** 0.0444 0.117 0.534* 0.536*

(0.280) (0.274) (0.354) (0.347) (0.378) (0.392) (0.263) (0.259) (0.326) (0.369) (0.277) (0.276)
Exposed*post−0.723** −0.758 −0.259 −0.382** −0.770* −0.833** −0.534** −0.568** −0.104 −0.215 −0.0337 −0.0398

(0.327) (0.480) (0.192) (0.188) (0.418) (0.406) (0.268) (0.259) (0.224) (0.349) (0.124) (0.141)

Exposure  level: top 50 percenta

Exposed −0.456* −0.377 0.418 0.479 0.376 0.440 0.700*** 0.682*** 0.110 0.198 0.947*** 0.961***

(0.268) (0.266) (0.426) (0.415) (0.462) (0.466) (0.231) (0.229) (0.294) (0.374) (0.302) (0.300)
Exposed*post−0.826*** −0.951** −0.536*** −0.585*** −0.650* −0.738** −0.226 −0.216 −0.0867 −0.216 −0.0771 −0.0879

(0.312) (0.447) (0.161) (0.189) (0.368) (0.374) (0.215) (0.219) (0.215) (0.400) (0.196) (0.215)

Exposure  level: top 75 percenta

Exposed −0.780*** −0.672** −0.339 −0.200 −0.0811 −0.0209 0.777*** 0.901*** −0.0288 0.0257 1.913*** 1.979***

(0.282) (0.283) (0.445) (0.361) (0.321) (0.326) (0.232) (0.155) (0.309) (0.433) (0.216) (0.207)
Exposed*post−0.609** −0.778* −0.712*** −0.815*** −0.602** −0.687*** −0.320** −0.255** 0.0506 −0.0302 −0.234 −0.298**

(0.297) (0.428) (0.208) (0.264) (0.289) (0.264) (0.129) (0.124) (0.214) (0.563) (0.165) (0.152)

Fixed  effect Year, marketMarket*yearYear, marketMarket*yearYear, marketMarket*yearYear, marketMarket*yearYear, marketMarket*yearYear, marketMarket*year
Sample 1997–98; 2005–07 1997–2007 1997–98; 2005–07 1997–2007 1997–98; 2005–07 1997–2007
Sample sizeb 190 398 170 377 265 542

Separate models were estimated for each level of exposure and diagnosis. All specifications include hospital percent emergency admissions; and a dummy variable indicating
a  partial year report of one hospital. Psychiatric specification controls for system-level agreements with psychiatric specialty hospitals (Banner in 2007 and Tucson Medical
Center  after 2005). Likelihood-ratio test for over dispersion parameter a = 0: probability ≥ x2 yielded p < 0.001 in all specifications. The natural log of the over-dispersion
parameter is modeled as a function of market dummies and a constant dummy  variable indicating that the hospital was exposed. The constant is significant with a p < 0.001
in  all specifications.

*** p < 0.01.
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* p < 0.1.
a See Table 1 notes or text for definition of thresholds. Robust standard errors wi

ere exposed and were involved in system consolidation experi-
nced  the largest reduction. There were also statistically significant
ecreases  in substance abuse admissions at exposed hospitals,
anging  from 52 to 61 admissions. However, the reduction in
dmissions  at exposed hospitals undergoing system consolidations
as  smaller, although the coefficient estimate for the interaction

f  the post-entry indicator, system-consolidation indicator, and
xposure measure was not statistically significant. Similar results
re  obtained for trauma care, although the results are not statisti-
ally  significant. The underlying coefficient estimates including the
arket-year fixed effects of selected specifications are reported in

able A2 of the Appendix.
Table  6 reports the coefficient estimates from the conditional

ogit  model of the probability of being admitted to each hospi-
al  within the market. As in Table 4 the models were estimated
sing  the pre–post sample and the full sample. The probability of
n admission at hospitals in the top 25 and 50 percent of exposed for
sychiatric, substance abuse, and to a lesser extent trauma services
eclined  significantly, regardless of the sample. The results are

argely  consistent with those presented in Table 4 for psychiatric
nd  substance abuse services. The effect of exposure on trauma
dmission market share is negative and significant in the condi-
ional  logit specification. Overall, the likelihood of receiving care
for  any of the three uncontested services) in hospitals that were in
he top 25 and 50 percent of exposure was significantly lower and
here was not a meaningful difference in the estimates if drive-time
ospital  fixed effects were included in the model. For substance
buse  and trauma, as the definition of exposure is expanded to
nclude all hospitals in the top 50 and 75 percent of exposure, the
stimates become smaller in magnitude. For psychiatric services,
ttenuation  is seen between the top 50 and 75 percent of exposure.
he  results with hospital fixed effect and drive time interactions

ere  consistently smaller when analyzing the full sample.

The  specification used to estimate the parameters reported in
able  7 includes controls for system consolidation interacted with
he pre and post dummy  variable. The reduction in the probability

t

w
N

tem/hospital clustering in parentheses.

f  admissions to an exposed hospital tends to be larger after we
ontrol  for system consolidation.

Table  8 shows the results of a falsification test in which we
odel  admissions for neurosurgery, an uncontested service gener-

lly  considered to be highly profitable. The top set of results shows
he  marginal effects from the hospital-level generalized negative
inomial  regression model (analogous to Table 5) and the bottom
et  of results shows the coefficient estimates from the conditional
ogit  model without drive time and hospital fixed effect interac-
ions  (analogous to those reported in Table 6 column 2 and Table 7
olumn 2). The change in admissions of neurosurgery patients to
ospitals exposed to entry is statistically indistinguishable from
ero,  regardless of the level of exposure. The estimate becomes
ositive  and larger in magnitude but remains statistically indistin-
uishable  from zero when the bottom-quartile cutoff is used. This
esult is identical in direction but weaker in magnitude and sta-
istical  robustness than the result we  obtain from the conditional
ogit  analysis, where the probability of a neurosurgery admission to
ospitals in the top 75 percent of exposure increased significantly.

Appendix Table A5 reports the results of the alternative specifi-
ation  of the contemporaneous trends in the hospital level models
f  the number of admissions, for the pre–post sample and the full
ample.  The magnitude of the coefficients is similar across spec-
fications,  although the statistical significance varies. The largest
ifference  in the coefficients and statistical significance occurs

n  specification that includes both market- and exposure-specific
rends and the pre–post sample because the effect of exposure is
ikely picked up by the trend variables. When the full sample is used
he results with market- and exposure-specific trends are closer
o  the baseline estimates. The results using the 1997–2007 time
eriod  mirror the results reported in Table 4 closely. The results are
enerally robust to alternative specifications of contemporaneous

rends lending credence to a causal interpretation.

We also report the results of a continuous measure of exposure
hich  is the change in cardiac admissions denominated in 1000s.
ote  that a decline cardiac admissions (i.e. increase in exposure)
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Table  5
Marginal effects from generalized negative binomial regression of number of admissions.

Psychiatric (N = 190) Substance abuse (N = 170) Trauma (N = 265)

Exposure level: top 25 percenta

Exposed −121.9** −114.1** −136.7*** 37.03 40.88 56.94 22.06 −0.813 26.39
(55.11)  (49.85) (48.59) (42.49) (39.72) (55.89) (70.90) (62.78) (99.55)

Consolidated  26.80 −18.37 7.991 21.86 −83.76 −52.34
(38.76)  (100.5) (25.10) (36.23) (70.72) (99.41)

Exposed*consolidated 68.96 −38.01 −53.47
(94.55)  (56.21) (110.1)

Post  interactions
Exposed −127.7* −144.0** −59.65 −55.95*** −55.84*** −61.16** −36.82 −53.78 −36.07

(74.60)  (66.65) (50.05) (21.11) (18.11) (26.08) (55.06) (48.41) (38.82)
Consolidated  −56.62 123.2 0.677 −8.157 −32.26 −23.25

(67.40)  (166.8) (23.14) (28.03) (55.46) (68.72)
Exposed*consolidated −147.3** 30.47 −41.73

(59.27)  (87.68) (67.52)

Exposure  level: top 50 percenta

Exposed −75.12 −72.62* −97.85 42.89 51.55 99.17 37.32 1.378 96.44
(52.24)  (43.23) (65.76) (50.80) (55.86) (63.73) (73.31) (71.27) (115.5)

Consolidated  1.711 −35.05 12.25 53.64* −96.52 −6.371
(50.63)  (112.3) (31.28) (32.09) (80.34) (112.0)

Exposed*consolidated 57.34 −97.51** −150.4
(102.2)  (46.17) (123.1)

Post  interactions
Exposed −155.1** −201.6*** −77.81 −52.50** −53.09** −56.68** −37.19 −46.77 −50.10

(67.47)  (71.33) (71.03) (21.19) (22.35) (26.34) (64.64) (62.17) (39.70)
Consolidated  −130.9 112.1 −2.640 −7.075 −28.48 −38.32

(90.05)  (171.7) (31.46) (27.14) (56.22) (62.61)
Exposed*consolidated −173.7*** 0.594 −1.287

(47.41)  (51.54) (64.03)

Exposure  level: top 75 percenta

Exposed −136.5** −163.8*** −229.9 −1.841 −0.717 20.73 4.706 −49.61 −25.49
(57.55)  (52.00) (144.2) (28.73) (28.35) (43.15) (79.36) (88.42) (171.4)

Consolidated  −50.28 −113.9 0.803 21.03 −107.0 −78.44
(53.56)  (126.0) (21.51) (37.15) (72.71) (157.8)

Exposed*consolidated 91.44 −29.03 −30.94
(135.2)  (44.03) (152.7)

Post  interactions
Exposed −137.5* −203.9*** −92.07 −53.18*** −57.41*** −65.47*** −5.512 −46.78 −18.74

(72.85)  (72.15) (104.6) (19.03) (19.91) (24.02) (102.0) (85.69) (99.82)
Consolidated  −106.9* 49.71 −11.22 −19.99 −38.52 −22.41

(57.93)  (149.9) (17.84) (16.85) (49.81) (71.22)
Exposed*consolidated −143.5** 15.59 −41.73

(68.87)  (39.29) (68.20)

Marginal effects evaluated at the mean values. Separate models were estimated for each level of exposure and diagnosis. Controls for year*market fixed effects; hospital
percent  emergency admissions; and a dummy  variable indicating a partial year report of one hospital. Psychiatric specification controls for system-level agreements with
psychiatric  specialty hospitals (Banner in 2007 and Tucson Medical Center after 2005). Likelihood-ratio test of a = 0: probability ≥ x2 yielded p < 0.001 in all specifications.
The  natural log of the over-dispersion parameter is modeled as a function of market dummies and a constant dummy variable indicating that the hospital was  exposed. The
constant  is significant with a p < 0.001 in all specifications. Sample years: 1997–1998 and 2005–2007. Standard errors in parentheses.

*** p < 0.01.
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** p < 0.05.
* p < 0.1.
a See Table 1 notes or text for definition.

s negative. The specifications are otherwise equivalent to the first
olumn of the psychiatric, substance abuse, and trauma results
eported  in Table 6 and the first column of the neurosurgery results
eported  in Table 8. The estimates are the partial derivatives of the
umber of admissions with respect to a change in cardiac admis-
ions  denominated in 1000s at the average hospital. Generally
he  magnitude is within the range of the results reported using
he  thresholds. Fig. 2 includes the predicted change in admissions
rom  the conditional logit model of patient’s choice of hospital.

e  first predict the number of admissions using the observed
xposure level and then use the coefficients to predict the number
f  admissions after setting the level of exposure equal to zero.
he  graphs report this measure plotted against the actual level

f  exposure using the pre–post sample. The results echo those
resented  in previous tables. We  do not estimate consistently
ignificant declines for psychiatric admissions until exposure
eclines  below −600. The decline trauma admissions and the

d
o
e
a

ncrease  in neurosurgery admissions are smaller in magnitude
han  the declines in psychiatric and substance abuse admissions.
ote  that the measure of exposure does not differentiate between
ospital  and system exposure.

We also test whether the reaction to exposure differed by own-
rship  status. These results should be interpreted with caution and
hould not be interpreted as representative of for-profit ownership
s  a whole. While all of the markets include both for-profit and non-
rofit hospitals, the system consolidations that occurred among
xposed  hospitals all involved for-profit systems. In addition, the
nly hospitals that changed from not-for-profit to for-profit status
ere  part of a consolidation with an exposed system. As a result, we

re unable to separately identify the effects of exposure on consoli-

ated  entities versus for-profit entities. The table reveals a number
f  anomalies captured by the for-profit interactions. Non-profit
ntities  in the top 25 percent of exposure decrease psychiatric
dmissions relative to unexposed non-profit hospitals, whereas
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Table  6
Effect  of entry on probability of admission, by exposure level and diagnosis, by sample.

Service line Psychiatric Substance abuse Trauma

Exposure level: top 25 percenta

Exposed −1.098*** −1.597*** 0.282*** 0.128*** 0.451*** 0.200* 0.866*** 0.787*** 0.0629*** 0.277*** 0.482*** 0.572***

(0.0287) (0.0652) (0.00851) (0.0273) (0.0389) (0.107) (0.0159) (0.0523) (0.0221) (0.0415) (0.00895) (0.0270)
Exposed*post  −0.246*** −0.155*** −0.248*** −0.0362*** −1.338*** −1.298*** −0.644*** −0.526*** −0.278*** −0.190*** −0.0750*** −0.0478***

(0.0362) (0.0344) (0.0108) (0.0135) (0.0515) (0.0513) (0.0185) (0.0196) (0.0266) (0.0244) (0.0108) (0.0115)

Exposure  level: top 50 percent
Exposed  −0.669*** −1.158*** 0.564*** −0.310*** 0.402*** 0.518*** 1.278*** 1.368*** 0.280*** 0.393*** 1.032*** 0.890***

(0.0227) (0.0572) (0.00971) (0.0341) (0.0383) (0.104) (0.0203) (0.0653) (0.0205) (0.0409) (0.0111) (0.0352)
Exposed*post  −0.307*** −0.262*** −0.453*** −0.0901*** −1.114*** −1.145*** −0.571*** −0.383*** −0.213*** −0.158*** −0.184*** −0.0681***

(0.0283) (0.0277) (0.00995) (0.0104) (0.0475) (0.0487) (0.0162) (0.0169) (0.0247) (0.0238) (0.0100) (0.0101)

Exposure  level: top 75 percent
Exposed  −1.189*** −2.057*** −0.136*** −1.467*** −0.0471 −0.233*** 1.524*** 1.059*** 0.154*** 0.103** 2.096*** 2.277***

(0.0209) (0.0484) (0.0144) (0.0491) (0.0403) (0.0893) (0.0309) (0.100) (0.0215) (0.0423) (0.0249) (0.0603)
Exposed*post  0.00688 −0.0437 −0.381*** −0.00674 −0.840*** −0.731*** −0.858*** −0.373*** −0.077*** −0.0225 −0.0502*** −0.0268**

(0.0265) (0.0271) (0.0105) (0.0109) (0.0490) (0.0449) (0.0183) (0.0177) (0.0258) (0.0248) (0.00928) (0.0107)

Hospital  FE & drive-time
interactions?

No Yes No Yes No Yes No Yes No Yes No Yes

Sample  1997–98; 2005–07 1997–2007 1997–98; 2005–07 1997–2007 1997–98; 2005–07 1997–2007
Sample  sizeb 685,820 1,719,964 221,029 602,070 1,197,047 2,696,151

Notes. Choice sets are defined for the Tucson, Phoenix & Colorado market areas. Separate models were estimated for each level of exposure and diagnosis. Conditional logit
specification  includes drive time interacted with the patient characteristics listed in Table 1 and a dummy  variable indicating a partial year report of one hospital. Psychiatric
specification controls for system-level agreements with psychiatric specialty hospital (Banner in 2007 and Tucson Medical Center after 2005).

*** p < 0.01.
** p < 0.05.
* p < 0.1.
a See Table 1 notes or text for definition. Robust standard errors with patient/admission clustering in parentheses.
b The sample size is the number of admissions times the number of hospitals in the patient’s choice set.

Table 7
Effect  of entry and consolidation on probability of admission, by exposure level and diagnosis.

Service line Psychiatric Substance abuse Trauma

Exposure level: top 25 percenta

Exposed −1.043*** −1.621*** 0.517*** 0.284** 0.0465** 0.241***

(0.0286) (0.0662) (0.0380) (0.120) (0.0221) (0.0440)
Consolidated  0.190*** −0.138*** 0.171*** 0.191* −0.0823*** −0.148***

(0.0195) (0.0468) (0.0344) (0.100) (0.0186) (0.0430)
Exposed*post  −0.254*** −0.252*** −1.260*** −1.314*** −0.269*** −0.224***

(0.0361) (0.0358) (0.0510) (0.0594) (0.0265) (0.0266)
Consolidated*post 0.0103 −0.227*** 0.294*** −0.0226 0.00461 −0.0887***

(0.0240) (0.0239) (0.0419) (0.0503) (0.0223) (0.0252)

Exposure  level: top 50 percent
Exposed  −0.606*** −1.253*** 0.461*** 0.710*** 0.282*** 0.368***

(0.0225) (0.0614) (0.0363) (0.124) (0.0207) (0.0453)
Consolidated  0.261*** −0.228*** 0.162*** 0.339*** −0.0777*** −0.0741*

(0.0190) (0.0483) (0.0337) (0.108) (0.0187) (0.0450)
Exposed*post  −0.319*** −0.402*** −1.007*** −1.209*** −0.217*** −0.204***

(0.0279) (0.0299) (0.0454) (0.0593) (0.0248) (0.0268)
Consolidated*post −0.0104 −0.301*** 0.304*** −0.102* 0.00312 −0.101***

(0.0231) (0.0247) (0.0410) (0.0532) (0.0224) (0.0261)

Exposure  level: top 75 percent
Exposed  −1.155*** −2.329*** −0.0499 −0.402*** 0.147*** −0.0596

(0.0210)  (0.0525) (0.0446) (0.111) (0.0209) (0.0544)
Consolidated  0.139*** −0.671*** −0.00485 −0.290*** −0.0637*** −0.258***

(0.0184) (0.0489) (0.0399) (0.112) (0.0179) (0.0517)
Exposed*post  −0.0306 −0.312*** −0.677*** −0.653*** −0.0842*** −0.0462

(0.0263)  (0.0314) (0.0549) (0.0550) (0.0247) (0.0321)
Consolidated*post −0.145*** −0.385*** 0.269*** 0.128** −0.00149 −0.0368

(0.0225)  (0.0264) (0.0486) (0.0524) (0.0213) (0.0298)

Hospital  FE & drive-time interactions? No Yes No Yes No Yes
Sample  sizeb 685,820 (discharges = 51,489) 221,029 (discharges = 16,875) 1,197,047 (discharges = 50,249)

Notes. Choice sets are defined for the Tucson, Phoenix & Colorado markets. Separate models were estimated for each level of exposure and diagnosis. Conditional logit
specification  includes drive time interacted with the patient characteristics listed in Table 1 and a dummy  variable indicating a partial year report of one hospital. Psychiatric
specification controls for system-level agreements with psychiatric specialty hospital (Banner in 2007 and Tucson Medical Center after 2005). Sample years: 1997–1998 and
2005–2007.  Robust standard errors with patient/admission clustering in parentheses.

*** p < 0.01.
** p < 0.05.
* p < 0.1.
a See Table 1 notes or text for definition.
b The sample size is the number of admissions times the number of hospitals in the patient’s choice set.
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Table  8
Analysis of neurosurgery utilization.

Exposure level Top 25 percent Top 50 percent Top 75 percent

Number of admissionsa

Exposed 34.56 −21.21 17.98 −31.97 −5.815 −69.34
(62.97) (45.20) (54.30) (34.66) (46.33) (47.83)

Consolidation  −98.89** −105.0** −105.9**

(39.07) (42.54) (41.43)
Exposed*post  −1.184 −20.73 −1.481 −8.544 32.55 5.381

(57.81) (53.09) (45.95) (45.83) (60.83) (61.89)
Consolidation*post −14.89 −11.33 −9.793

(29.13) (30.65) (28.91)

Probability  of admissionb

Exposed 0.269*** 0.207*** 0.157*** 0.0911*** −0.0905*** −0.320***

(0.0251) (0.0233) (0.0241) (0.0229) (0.0256) (0.0266)
Consolidation  −0.349*** −0.366*** −0.503***

(0.0218) (0.0221) (0.0244)
Exposed*post  0.0415 0.0249 0.0502 0.0303 0.291*** 0.192***

(0.0316) (0.0292) (0.0306) (0.0290) (0.0336) (0.0336)
Consolidation*post −0.295*** −0.291*** −0.217***

(0.0277) (0.0282) (0.0300)

a Generalized negative binomial regression specification includes year*market fixed effects; hospital percent of emergency admissions; and a dummy variable indicating
a  partial year report of one hospital. Marginal Effects with unconditional standard errors.

b Conditional logit specification includes drive time interacted with the patient characteristics listed in Table 1 and a dummy variable indicating a partial year report of
o ses.
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or-profits increase admissions relative to unexposed for-profits.
owever,  at the top 50 percent and 75 percent exposed for-profits
ecrease  admissions relative to unexposed for-profits as well as
xposed non-profits. This difference is due to the fact that the only
ne for-profit entity is included in the top 25 percent threshold. The
esults for substance abuse reveal consistent reductions at exposed
on-profits  and to a greater extent at for-profits. In contrast, the

esults  for trauma reveal an increase at admissions at exposed
or-profits relative to non-profits. Finally, neurosurgery admis-
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t  exposed for-profits. The results are suggestive of a differential

e
fi
u

-3
00

-2
00

-1
00

0
10

0
-3

00
-2

00
-1

00
0

10
0

-1400 -1200 -1000 -800 -600 -400 -200 0 -1

Psychiatric 

Trauma 

Continuous measur e of exposur e (change

ig. 2. Predicted change in uncontested admissions due to exposure. Notes: Predictions 

xed  effects; drive time interacted with the patient characteristics listed in Table 1 and a 

f  exposure in psychiatry, trauma, and neurosurgery samples and a quadratic specificatio
esponse  by ownership but should be treated with caution because
hey  reflect the response of only a few entities depending upon the
evel of exposure and are not generalizable (Appendix Tables A6
nd A7).

.  Discussion
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ospital-based medical care to uncover evidence of cross-
ubsidization of unprofitable services. We  find that hospital
ystems adjusted their uncontested service offerings in the face
f  entry by single-specialty competitors. Consistent with cross-
ubsidization, reductions in the volume of psychiatric, substance
buse,  and to a lesser extent trauma care were greatest among the
ospital systems most exposed to a potential loss in volume of their
ardiac services.

Hospitals can react to an erosion of profits on a large number of
argins  (Bazzoli et al., 2007). For example they could lower discre-

ionary  quality (Dor and Farley, 1996), although it is unclear why
nder prospective payment they would not have reduced the dis-
retionary quality of uncontested services already to a minimum
ven  before single-specialty hospitals began contesting profitable
ervice  lines (Lindrooth et al., 2007). They could also increase effi-
iency by realigning services within a system or by offering new,
rofitable  services such as ambulatory surgery. To the extent that
ospitals responded to an erosion of profits in ways other than
educing  admissions for unprofitable uncontested service lines,
ur  results understate the extent to which hospitals adjusted their
perations.

We focus on cross-subsidization across service lines, but
here  are several other mechanisms to support the provision of
nprofitable care, regardless of a patient’s diagnosis. Tradition-
lly,  governments have provided additional funding to hospitals
reating  a disproportionate number of low-income and uninsured
atients  through the Disproportionate Share Hospital (DSH) pro-
rams at the federal level and direct transfers at the state and
ocal  levels (Duggan, 2000). The United States Affordable Care Act
ncludes a provision to phase out DSH payments because the off-
et was deemed unnecessary as the number of patients without
ealth  insurance is expected to decline. Another approach used in
everal states is to cross-subsidize unprofitable care across hos-
ital  systems using uncompensated care pools (Anderson et al.,
009; Bovbjerg et al., 2000). The transfers related to DSH payments
nd  uncompensated care pools lessen the cost of cross-subsidizing
he  care of those without insurance or Medicaid regardless of their
ondition. Even in the presence of these indirect subsidies we find
vidence of cross-subsidization of services that are less generously
eimbursed overall. As specialty hospitals aim to treat generously
overed  patients for conditions that are generously reimbursed,
hey  are unlikely to affect either the DSH payments received by
ncumbent  hospitals or the size of the uncompensated care pool.
urthermore,  it is not uncommon for communities to bail out hospi-
als at risk of bankruptcy and closure that are considered to provide
ommunity  benefits (Capps et al., 2010). Such subsidies are more
ikely  if a hospital provides unprofitable services that are in short
upply.  Sole providers of unprofitable services in a community may
e in a position to extract a subsidy from local governments in order
o keep a service line open.22

While we find evidence that the incumbent hospitals most

xposed  to a loss in profits from contested service lines modified
heir  offerings of uncontested services in the expected direction,
he  estimates vary in magnitude and in some instances statisti-
ally  indistinguishable from zero. There are a number of potential

22 Similarly, nonprofit hospitals receive tax exemptions and can use the retained
ax payments for this purpose, and a number of states have introduced explicit
harity care mandates (Ginn and Moseley, 2006; Noble et al., 1998). Addition-
lly,  nonprofit hospitals may rely on unrelated business activity (Riley, 2007) and
onations (Okten and Weisbrod, 2000; Leone and Van Horn, 2005) to finance care.

ncumbent hospitals might also react to entry by declaring bankruptcy or merging.
onomics 37 (2014) 198–218

easons why  our estimates should be interpreted as conservative.
irst,  as discussed above, hospitals could have lessened the adverse
mpact  on profits by adopting other responses unrelated to the pro-
ision of psychiatric or substance abuse care. Second, there were
ontemporaneous closures of specialty psychiatric hospitals that
ere unrelated to cardiac hospital entry but could have led to an

ncrease in demand for general hospital beds for psychiatric care.
hird,  because the moratorium on specialty hospitals was  lifted
n  2006, the post-entry period of our data (2005–2007) spans two
egulatory  regimes. Thus, while it is certain that in 2005–2006 no
ncumbent hospitals were exposed to the threat of entry by spe-
ialty  hospitals, it is possible that in 2007 some incumbent hospitals
ere  exposed to the threat of entry but successfully deterred actual

ntry.  Any resources that exposed incumbent hospitals expended
o  deter entry would have reduced their profits and thus raised their
ikelihood of reducing the provision of unprofitable services. For
hese reasons, our estimates may  understate the impact of specialty
ntry  on the provision of uncontested unprofitable services.

On  balance, our results might prompt a reassessment of the
revalence and practical importance of cross-subsidization as a
eans to finance unprofitable services. In this sense, our results

all  into question to what extent regulators should continue to rely
n hospitals’ assumed ability to cross-subsidize unprofitable, yet
ocially desirable services.

Cross-subsidization of unprofitable services by general hos-
itals  is not necessarily an efficient way  to achieve social goals
uch  as supporting access to services or serving indigent patients.
thers  have shown that direct lump-sum transfers to maintain
ccess  to unprofitable hospitals likely decrease welfare (David and
elmchen, 2006; Capps et al., 2010, 2011; Lindrooth et al., 2003).
ather,  because reimbursement for a large share of unprofitable
atients is set by fiat it would seem advisable to set reim-
ursement at a level that preserves access to services deemed
ocially  vital. Our findings support the conjecture that hospi-
als  adjust downward their offerings of unprofitable services in
esponse to an adverse shock to services that were profitable
nough to encourage entry by single-specialty hospitals. In light
f  these findings, a comprehensive welfare analysis of entry by
ingle-specialty hospitals should include their market-wide effects,
owever slight and uneven, not only on contested services but also
n uncontested services that are cross-subsidized by incumbent
ospitals.
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Table  A1
Generalized negative binomial regression estimates of the market-level effect of entry on admissions, by diagnosis.

Psychiatric Substance abuse Trauma Neurosurgery

Post-entry 77.20* 46.68** 85.85*** 28.92
(41.73) (18.19) (16.37) (26.67)

Arizona*post-entry  −62.70 −37.73 33.58 5.866
(63.97) (35.70) (27.75) (25.84)

Constant  323.3*** 155.1* 129.4*** 156.4***

(103.9) (79.37) (32.90) (22.30)
Observations  190 170 265 190

Robust standard errors with hospital level clustering in parentheses. Separate models were estimated for each diagnosis. Controls for percent emergency admissions and
partial  year reporting by one hospital. Psychiatric specification controls for system-level agreements with psychiatric specialty hospital (Banner in 2007 and Tucson Medical
Center  after 2005), Sample 1997–1998 and 2005–2007.

*** p < 0.01.
** p < 0.05.
* p < 0.1.

Table A2
Selected coefficient estimates of the effect of exposure with market*year fixed effects, generalized negative binomial count data model.

Psychiatry Substance abuse Trauma Neurosurgery

25th
percentile

50th
percentile

75th
percentile

25th
percentile

50th
percentile

75th
percentile

25th
percentile

50th
percentile

75th
percentile

25th
percentile

50th
percentile

75th
percentile

Exposure −0.660** −0.377 −0.672** 0.378 0.440 −0.0209 0.117 0.198 0.0257 0.248 0.133 −0.0435
(0.274)  (0.266) (0.283) (0.392) (0.466) (0.326) (0.369) (0.374) (0.433) (0.405) (0.378) (0.351)

Exposure*post  −0.758 −0.951** −0.778* −0.833** −0.738** −0.687*** −0.215 −0.216 −0.0302 −0.00893 −0.0112 0.234
(0.480)  (0.447) (0.428) (0.406) (0.374) (0.264) (0.349) (0.400) (0.563) (0.438) (0.348) (0.425)

Phoenix*1998  −0.0898 −0.0751 −0.0778 0.131 0.133 0.120 0.0214 0.0216 0.0215 0.127*** 0.128*** 0.127***

(0.102) (0.0983) (0.0989) (0.134) (0.141) (0.131) (0.0446) (0.0456) (0.0452) (0.0403) (0.0405) (0.0403)
Phoenix*2005  1.028** 1.177*** 1.152*** 1.329*** 1.333*** 1.302*** 0.354*** 0.353*** 0.354*** 0.259* 0.263* 0.258*

(0.404) (0.422) (0.417) (0.438) (0.459) (0.414) (0.107) (0.107) (0.107) (0.142) (0.144) (0.143)
Phoenix*2006  0.599 0.664 0.652 0.977*** 0.980*** 0.956*** 0.383*** 0.383*** 0.383*** 0.212* 0.212* 0.211*

(0.386) (0.415) (0.410) (0.365) (0.376) (0.351) (0.0908) (0.0910) (0.0910) (0.109) (0.111) (0.108)
Phoenix*2007  0.828** 0.973** 0.947** 1.102*** 1.108*** 1.068*** 0.354*** 0.350*** 0.352*** 0.0835 0.0895 0.0826

(0.359)  (0.379) (0.373) (0.353) (0.376) (0.346) (0.118) (0.118) (0.116) (0.136) (0.141) (0.139)

Tucson*1997  −0.262 −0.380 −0.0461 −0.0234 −0.103 0.142 0.138 0.0943 0.179 0.0346 0.0896 0.189
(0.516)  (0.527) (0.508) (0.411) (0.431) (0.440) (0.415) (0.423) (0.487) (0.262) (0.253) (0.238)

Tucson*1998  −0.132 −0.0846 0.169 0.0815 0.000496 0.257 0.145 0.100 0.182 0.0465 0.114 0.219
(0.508)  (0.505) (0.495) (0.400) (0.415) (0.429) (0.431) (0.446) (0.506) (0.272) (0.251) (0.255)

Tucson*2005  0.905 1.106* 1.410** 1.162*** 1.155*** 1.472*** 0.767* 0.749* 0.741 0.335 0.399 0.314
(0.620)  (0.597) (0.574) (0.420) (0.421) (0.421) (0.429) (0.420) (0.517) (0.284) (0.278) (0.391)

Tucson*2006  0.833 1.011* 1.309** 1.206*** 1.197*** 1.476*** 0.777* 0.762* 0.754 0.272 0.336 0.228
(0.632)  (0.609) (0.580) (0.428) (0.441) (0.406) (0.408) (0.395) (0.495) (0.289) (0.293) (0.374)

Tucson*2007  0.493 0.970 1.168* 0.903** 0.922** 1.213*** 0.571 0.553 0.548 0.00508 0.0725 −0.0188
(0.653)  (0.663) (0.617) (0.448) (0.455) (0.409) (0.414) (0.399) (0.499) (0.280) (0.285) (0.388)

Colorado*1997  1.285*** 1.259*** 1.216** 0.721* 0.700 0.758* 0.274 0.164 0.253 0.468 0.489 0.528*

(0.482) (0.479) (0.509) (0.432) (0.504) (0.405) (0.398) (0.390) (0.453) (0.305) (0.298) (0.277)
Colorado*1998  1.328*** 1.301*** 1.242** 0.698* 0.662 0.733* 0.270 0.163 0.243 0.486 0.503* 0.552**

(0.492) (0.475) (0.506) (0.423) (0.454) (0.380) (0.393) (0.391) (0.450) (0.309) (0.303) (0.260)
Colorado*2005  2.527*** 2.362*** 2.507*** 1.331*** 1.310*** 1.510*** 0.581 0.492 0.516 0.599*** 0.614*** 0.504*

(0.663) (0.701) (0.659) (0.435) (0.469) (0.383) (0.482) (0.459) (0.544) (0.218) (0.228) (0.288)
Colorado*2006  2.737*** 2.661*** 2.693*** 1.558*** 1.533*** 1.689*** 0.675 0.583 0.598 0.520** 0.541** 0.458

(0.619)  (0.654) (0.627) (0.474) (0.526) (0.409) (0.509) (0.481) (0.550) (0.247) (0.252) (0.348)
Colorado*2007  2.527*** 2.407*** 2.334*** 1.316*** 1.311** 1.472*** 0.475 0.384 0.393 0.234 0.258 0.148

(0.638)  (0.678) (0.653) (0.464) (0.521) (0.393) (0.491) (0.465) (0.530) (0.237) (0.242) (0.298)

Constant  5.801*** 5.958*** 5.931*** 4.654*** 4.658*** 4.630*** 4.576*** 4.561*** 4.567*** 4.680*** 4.693*** 4.678***

(0.435) (0.453) (0.448) (0.348) (0.367) (0.343) (0.275) (0.272) (0.265) (0.219) (0.227) (0.229)

Robust standard errors with System/Hospital clustering in parentheses. Coefficients are the basis for the marginal effects in Table 4, columns 2, 5 and 8 for psychiatric,
substance abuse and trauma admissions, respectively and Table 6, columns 2, 4, and 6 for neurology admissions.

*** p < 0.01.
** p < 0.05.
* p < 0.1.
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Table  A3
Estimates of the effect of exposure on the probability of uncontested admission.

Psychiatric Substance abuse Trauma Neurosurgery

Exposure 0.408*** 0.818*** 0.127*** −0.207***

(0.0304) (0.0311) (0.0294) (0.0415)
Exposure-squared  −0.246*** −0.659*** −0.0123 0.0541

(0.0284) (0.0298) (0.0240) (0.0347)
Exposure-cubed  −0.113*** −0.0214 0.0705**

(0.0225) (0.0212) (0.0307)

Conditional logit specification includes drive time interacted with the patient characteristics listed in Table 1 and a dummy variable indicating a partial year report of one
hospital.  Psychiatric specification controls for system-level agreements with psychiatric specialty hospital (Banner in 2007 and Tucson Medical Center after 2005). Robust
standard  errors with patient/admission clustering in parentheses. Separate models were estimated for each diagnosis. Sample 1997–1998 and 2005–2007.

*** p < 0.01.
** p < 0.05.

Table A4
Results of conditional logit analysis cardiac admissions.

Market: Phoenix Tucson Denver

Service: Surgical Medical Surgical Medical Surgical Medical

Teaching hospital 0.483*** 1.101*** −1.298*** −1.038*** 0.557** −0.0962
(0.0334)  (0.0293) (0.0548) (0.0447) (0.268) (0.283)

Cardiac  catheterization 0.488*** −0.483*** 0.468* 0.118** −1.774*** −0.325***

(0.0367) (0.0216) (0.263) (0.0574) (0.0921) (0.0497)
Open-heart  surgery 0.839*** 0.823*** 1.097*** 1.080*** 1.890*** 0.572***

(0.0250) (0.0170) (0.0940) (0.0503) (0.0869) (0.0476)
ln(drive  time) −1.063*** −1.500*** −0.0256 −0.504*** −1.121*** −0.997***

(0.0331) (0.0231) (0.0788) (0.0441) (0.0993) (0.0762)

ln(drive  time) interacted with
Emergency admission −0.941*** −0.824*** −0.875*** −0.517*** −0.425*** 0.0167

(0.0125)  (0.00946) (0.0295) (0.0178) (0.0420) (0.0299)
Median  income −1.14e−05*** −9.68e−06*** −2.34e−05*** −2.70e−05*** −2.31e−05*** −3.21e−05***

(4.86e−07) (3.74e−07) (1.25e−06) (8.50e−07) (1.56e−06) (1.31e−06)
Age  50–74 −0.184*** −0.166*** −0.0715 −0.0765*** −0.319*** −0.167***

(0.0175) (0.0131) (0.0451) (0.0263) (0.0460) (0.0388)
Age  ≥75 −0.314*** −0.323*** −0.192*** −0.155*** −0.466*** −0.216***

(0.0194) (0.0137) (0.0495) (0.0268) (0.0586) (0.0435)
#  Procedures −0.0418*** 0.0973*** −0.279*** −0.0632*** 0.175*** 0.494***

(0.00322) (0.00249) (0.0340) (0.0201) (0.0396) (0.0336)
#  Diagnoses 0.0185*** 0.0167*** 0.0320*** 0.162*** −0.0168** 0.100***

(0.00253) (0.00191) (0.00798) (0.00461) (0.00700) (0.00585)
HMO  payer −0.0688*** 0.00490 −0.0168*** 0.0134*** 0.00784 −0.0323***

(0.0122) (0.00942) (0.00636) (0.00351) (0.00806) (0.00619)

Patient  diagnosis–hospital service offerings interactions
Cardiac catheterization 1.049*** 3.343*** −0.127*

(0.0520) (1.039) (0.0749)
Stent*open  heart surgery 0.611*** 0.884*** 0.397***

(0.0240) (0.0733) (0.147)
Open  heart surgery 1.830*** 0.961*** 0.0753

(0.0336)  (0.0847) (0.0613)

Patient  diagnosis–system service offerings interactions
Cardiac catheterization 0.0265*** 0.0225* −0.0626***

(0.00457) (0.0132) (0.0104)
Stent*open  heart surgery −0.0317*** 0.0374** −0.0838***

(0.00492) (0.0154) (0.0233)
Open  heart surgery 0.0141*** −0.341*** −0.00977

(0.00545)  (0.0191) (0.0216)

Hospital  fixed effects*ln(drive time)
Hospital 2 −0.0102* −0.0646*** −0.0243*** −0.194*** −0.375*** −0.273***

(0.00605) (0.00554) (0.00645) (0.00553) (0.0146) (0.0117)
Hospital  3 −0.102*** −0.0529*** −0.0210 0.0254 −0.218*** −0.393***

(0.00862) (0.00691) (0.0266) (0.0161) (0.0145) (0.0164)
Hospital  4 0.221*** 0.0211*** −1.625*** −1.462*** −0.0466*** −0.186***

(0.00607) (0.00543) (0.0799) (0.0830) (0.0121) (0.0120)
Hospital  5 −0.281*** 0.103*** −0.240*** −0.431*** −0.193*** −0.254***

(0.0193) (0.00801) (0.00788) (0.0233) (0.0138) (0.0133)
Hospital  6 0.104*** 0.0244*** −0.189*** −0.145*** 0.0750*** −0.935***

(0.00624) (0.00621) (0.00741) (0.0158) (0.00941) (0.0301)
Hospital  7 −0.225*** −0.164*** −0.0919*** −0.192*** −0.338*** 0.0215***

(0.00956) (0.00793) (0.0307) (0.0195) (0.0152) (0.00701)
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Table  A4 (Continued)

Market: Phoenix Tucson Denver

Service: Surgical Medical Surgical Medical Surgical Medical

Hospital fixed effects*ln(drive time)
Hospital 8 −0.0756*** −0.116*** 0.272*** −0.208*** −0.221*** −0.401***

(0.00790) (0.00658) (0.0154) (0.00555) (0.0140) (0.0151)
Hospital  9 −0.310*** −0.0319*** −0.112*** −0.00896** −0.216*** −0.286***

(0.0108) (0.00676) (0.00614) (0.00454) (0.0124) (0.0128)
Hospital  10 −0.00463 0.0541*** −0.131*** −0.287*** −0.264***

(0.00738) (0.0116) (0.0192) (0.0139) (0.0119)
Hospital  11 0.0363*** −0.206*** 0.194*** −0.259*** −0.318***

(0.00854) (0.00727) (0.0140) (0.0619) (0.0133)
Hospital  12 0.0687*** −0.181*** −0.0967*** −0.327*** −0.164**

(0.0143) (0.00730) (0.00501) (0.0167) (0.0664)
Hospital  13 −0.261*** −0.295*** −0.308*** 0.0866*** −0.346***

(0.00820) (0.0152) (0.0220) (0.0109) (0.0144)
Hospital  14 0.222*** −0.0570*** −0.400*** 0.0753***

(0.00693) (0.00813) (0.0185) (0.00965)
Hospital  15 0.117*** −0.153*** −0.830*** −0.267***

(0.0103) (0.0109) (0.0434) (0.0138)
Hospital  16 −0.122*** −0.315*** −0.544***

(0.00747) (0.00712) (0.0203)
Hospital  17 −0.151*** 0.0176**

(0.0160) (0.00683)
Hospital 18 −0.0162 −0.154***

(0.0121) (0.00997)
Hospital 19 0.125*** −0.115***

(0.00777) (0.00609)
Hospital 20 −0.243*** −0.328***

(0.0124) (0.0128)

Hospital fixed effects*ln(drive time)
Hospital 21 0.0110 −0.00662

(0.00733)  (0.00880)
Hospital 22 −0.287*** −0.350***

(0.0162) (0.00853)
Hospital 23 −0.307*** −0.438***

(0.0174) (0.0111)
Hospital 24 −0.256*** −0.224***

(0.00807) (0.00731)
Hospital 25 −0.0553*** −0.224***

(0.00707) (0.0105)
Hospital 26 0.0194*** −0.157***

(0.00667) (0.0103)
Hospital 27 −0.530*** −0.250***

(0.0324) (0.00655)
Hospital 28 −0.00371 −0.0398***

(0.00668) (0.00573)
Hospital 29 −0.309*** 0.00656

(0.0180)  (0.00519)
Hospital 30 −0.313***

(0.00990)
Hospital 31 0.00817

(0.00548)
Hospital 32 −0.112***

(0.0102)

Observations 2,234,621 2,376,325 195,349 415,210 332,565 341,968

Standard errors in parentheses. Separate models were estimated for each market and diagnosis type.
*** p < 0.01.
** p < 0.05.
* p < 0.1.
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Table  A5
Parameter estimates using alternative specifications of trends by exposure level.

Psychiatry Substance abuse

Top 25 percent
Exposure −0.502* −0.659** 0.318 0.424 0.502 0.378 0.651** 0.553**

(0.283) (0.274) (0.338) (0.347) (0.435) (0.393) (0.279) (0.266)
Exposure*post  0.142 −0.764 −0.280 −0.333* −0.136 −0.834** −0.530** −0.537**

(0.782) (0.477) (0.210) (0.183) (0.752) (0.410) (0.249) (0.257)

Top  50 percent
Exposure −0.448* −0.365 0.394 0.446 0.507 0.439 0.876** 0.691***

(0.240) (0.275) (0.365) (0.421) (0.561) (0.468) (0.363) (0.227)
Exposure*post  −1.388 −0.979** −0.554*** −0.547*** −0.335 −0.741** −0.197 −0.209

(1.175)  (0.446) (0.162) (0.170) (0.756) (0.376) (0.173) (0.206)

Top  75 percent
Exposure −0.576* −0.661** 0.413 −0.261 0.0870 −0.0251 1.011*** 0.768***

(0.335) (0.288) (0.620) (0.405) (0.416) (0.326) (0.370) (0.211)
Exposure*post  −0.302 −0.805* −0.693*** −0.727*** −0.0778 −0.683*** −0.295*** −0.294**

(1.220) (0.424) (0.200) (0.213) (0.694) (0.262) (0.111) (0.119)

Trauma Neurosurgery

Top 25 percent
Exposure 0.145 0.111 0.639** 0.533* 0.267 0.237 0.336 0.0544

(0.371) (0.366) (0.295) (0.276) (0.406) (0.399) (0.228) (0.205)
Exposure*post  0.0214 −0.206 −0.0194 −0.0356 0.193 0.00923 0.146 0.114

(0.250) (0.345) (0.130) (0.131) (0.347) (0.432) (0.107) (0.140)

Top  50 percent
Exposure 0.214 0.191 1.151*** 0.955*** 0.214 0.121 0.442 0.247

(0.383) (0.370) (0.271) (0.299) (0.392) (0.371) (0.329) (0.351)
Exposure*post  −0.0302 −0.207 −0.0614 −0.0850 0.523 0.00589 −0.0501 −0.0385

(0.304) (0.394) (0.188) (0.203) (0.409) (0.343) (0.132) (0.134)

Top  75 percent
Exposure 0.0808 0.0144 2.077*** 1.964*** 0.0174 −0.0529 0.395 0.541

(0.465) (0.423) (0.376) (0.207) (0.372) (0.349) (0.302) (0.391)
Exposure*post  0.383 −0.0134 −0.261* −0.283* 0.635* 0.249 −0.0118 0.0195

(0.296) (0.546) (0.139) (0.148) (0.361) (0.425) (0.138) (0.165)
Trend  Market and

exposure-
specific

Market-specific
quadratic

Market and
exposure-
specific

Market-specific
quadratic

Market and
exposure-
specific

Market-specific
quadratic

Market and
exposure-
specific

Market-specific
quadratic

Sample  1997–98 & 2005–07 1997–2007 1997–98 & 2005–07 1997–2007

Estimated using a generalized negative binomial regression model, see Table 4 notes for details. All specifications include market and year fixed effects. Robust standard
errors  with system level clustering in parentheses.

*** p < 0.01.
** p < 0.05.
* p < 0.1.

Table A6
Analysis of number of admissions with continuous measure of exposure.

Psychiatry Substance abuse

Exposurea 1.151*** 0.670*** 0.427*** 0.243*

(0.255) (0.208) (0.0826) (0.125)
Marginal  effect of exposureb 259.0*** 168.6** 37.85*** 24.71*

(79.49) (74.44) (7.324) (13.02)

Trauma Neurosurgery

Exposurea 0.311* 0.116 −0.0699 −0.0567
(0.173) (0.181) (0.151) (0.122)

Marginal  effect of exposureb 58.52* 22.85 −9.246 −7.882
(31.39) (36.45) (21.14) (17.52)

Sample  1997–98 & 2005–07 1997–2007 1997–98 & 2005–07 1997–2007

All specifications include market and year fixed effects.
a Robust standard errors with system level clustering in parentheses.
b Calculated at sample means, unconditional standard errors calculated for marginal effects.

*** p < 0.01.
** p < 0.05.
* p < 0.1.
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Table  A7
Effect  of entry and for-profit ownership on probability of admission, by exposure level and diagnosis.

Exposure level Psychiatry Substance abuse

25 percent 50 percent 75 percent 25 percent 50 percent 75 percent

Exposed*post −0.323*** −0.0138 0.0661** −0.305*** −0.350*** −0.232***

(0.0469) (0.0349) (0.0322) (0.0733) (0.0657) (0.0624)
Exposed*for-profit*post 0.963*** −0.293*** −0.190*** −1.789*** −1.486*** −0.350***

(0.0813) (0.0610) (0.0568) (0.140) (0.121) (0.0953)
For-profit*post  −0.979*** −0.597*** −0.696*** −0.473*** −0.598*** −1.350***

(0.0366) (0.0367) (0.0347) (0.0914) (0.0911) (0.0928)

Exposure  level Trauma Neurosurgery

25 percent 50 percent 75 percent 25 percent 50 percent 75 percent

Exposed*post −0.218*** −0.300*** −0.0482 0.140*** 0.103*** 0.418***

(0.0304) (0.0290) (0.0299) (0.0362) (0.0363) (0.0401)
Exposed*for-profit*post 0.197*** 0.587*** 0.147*** −0.662*** −0.262*** −0.350***

(0.0664) (0.0558) (0.0529) (0.0864) (0.0697) (0.0633)
For-profit*post  −0.401*** −0.662*** −0.417*** −0.256*** −0.428*** −0.328***

(0.0443) (0.0445) (0.0465) (0.0563) (0.0534) (0.0555)

Conditional logit specification includes drive time interacted with the patient characteristics listed in Table 1 and a dummy variable indicating a partial year report of one
hospital.  Also includes a dummy indicating any exposure; a dummy  for for-profit ownership and an interaction between any exposure and for-profit ownership. Psychiatric
specification  controls for system-level agreements with psychiatric specialty hospital (Banner in 2007 and Tucson Medical Center after 2005). All specifications include
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Abstract

The cost-shift payment "hydraulic" is an integral component of the fragmented U.S. health care
financing system. If private payers' acceptance of the cost-shifting burden were to erode, our system
of health care financing could become unstable. This is especially true for the hospital industry. In this
paper we provide a series of examples of cost shifting and a historical profile of the cost shift in the
hospital industry since 1980, noting that cost-shifting pressures seem to fluctuate over time and
across health care markets. Cost shifting need not be dollar per dollar, as hospitals can absorb some
degree of cost-shifting pressure through increased efficiency and decreases in service provision.
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Abstract

Background: Prior research using administrative data associated certificate-of-need (CON) regulation
for open heart surgery with higher hospital coronary artery bypass grafting (CABG) volume and lower
CABG operative mortality rates in elderly patients. It is unclear whether these findings apply in a
general population and after controlling for detailed clinical characteristics and region.

Methods and results: Using the Society of Thoracic Surgeons' (STS) National Cardiac Surgery
Database, we examined isolated CABG surgery volume, operative mortality, and the composite end
point of operative mortality or major morbidity for the years 2000 to 2003. The presence of CON
regulations for open heart surgery was ascertained from the National Directory of the American
Health Policy Association and by contacting CON administrators. Results were analyzed nationally, by
state, and by region (West, Northeast, Midwest, South) and were adjusted for clinical factors and both
population density and region with mixed-effects hierarchical logistic regression models. During 2000
to 2003, there were 314,710 isolated CABG surgeries performed at 294 STS hospitals in CON states
(n=27, including Washington, DC) and 280 512 procedures at 343 STS hospitals in non-CON states
(n=24). Patient clinical characteristics were similar among CON and non-CON hospitals. States with
CON regulations tended to have higher population densities and had significantly higher median
hospital annual CABG volumes in each of the years 2000 to 2003 (P<0.005). This difference remained
significant after adjustment for region and population density. Operative mortality was 2.52% for CON
versus 2.62% for non-CON states (P=0.32). There was a significant association between CON law and
operative mortality in the South. After adjustment for patient risk factors and region, there was a
marginally significant reduction of mortality risk in states with CON regulation (adjusted OR 0.92, 95%
CI 0.86 to 1.00). However, this difference was not statistically significant when a revised model
accounted for random state effects. Similar volume and outcomes results were seen when the analysis
was repeated with data from the national Medicare database.

Conclusions: CON states have significantly higher hospital CABG surgery volumes but similar
mortality compared with non-CON states. CON regulation alone is not a sufficient mechanism to
ensure quality of care for CABG surgery.
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Does government regulation enhance quality of cardiovascular procedures?
Jones RH.
Circulation. 2006 Nov 14;114(20):2090-1. doi: 10.1161/CIRCULATIONAHA.106.657734.
PMID: 17101866 No abstract available.
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Abstract

Context: Certificate of need regulations were enacted to control health care costs by limiting
unnecessary expansion of services. While many states have repealed certificate of need regulations in
recent years, few analyses have examined relationships between certificate of need regulations and
outcomes of care.

Objective: To compare rates of coronary revascularization and mortality after acute myocardial
infarction in states with and without certificate of need regulations.

Design, setting, and participants: Retrospective cohort study of 1,139,792 Medicare beneficiaries
aged 68 years or older with AMI who were admitted to 4587 US hospitals during 2000-2003.

Main outcome measures: Thirty-day risk-adjusted rates of coronary revascularization with either
coronary artery bypass graft surgery or percutaneous coronary intervention and 30-day all-cause
mortality.

Results: The 624,421 patients in states with certificate of need regulations were less likely to be
admitted to hospitals with coronary revascularization services (321,573 [51.5%] vs 323,695 [62.8%];
P<.001) or to undergo revascularization at the admitting hospital (163,120 [26.1%] vs 163,877 [31.8%];
P<.001) than patients in states without certificates of need but were more likely to undergo
revascularization at a transfer hospital (73,379 [11.7%] vs 45,907 [8.9%]; P<.001). Adjusting for
demographic and clinical risk factors, patients in states with highly and moderately stringent
certificate of need regulations, respectively, were less likely to undergo revascularization within the
first 2 days (adjusted hazard ratios, 0.68; 95% confidence interval [CI], 0.54-0.87; P = .002 and 0.80;
95% CI, 0.71-0.90; P<.001) relative to patients in states without certificates of need, although no
differences in the likelihood of revascularization were observed during days 3 through 30. Unadjusted
30-day mortality was similar in states with and without certificates of need (109,304 [17.5%] vs 90,104
[17.5%]; P = .76), as was adjusted mortality (odds ratio, 1.00; 95% CI, 0.97-1.03; P = .90).

Conclusions: Patients with acute myocardial infarction were less likely to be admitted to hospitals
offering coronary revascularization and to undergo early revascularization in states with certificate of
need regulations. However, differences in the availability and use of revascularization therapies were
not associated with mortality.
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Evaluating and improving the quality of care for acute myocardial infarction: can
regionalization help?
Hannan EL.
JAMA. 2006 May 10;295(18):2177-9. doi: 10.1001/jama.295.18.2177.
PMID: 16684989 No abstract available.
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Abstract

Background: Florida seeks high hospital volumes for percutaneous transluminal coronary angioplasty
(PTCA) by enforcing certificate of need (CON) laws, whereas California has no such laws. This study
compares the volume-outcome relation for PTCA in Florida and California.

Methods: The relation between the number of PTCA procedures performed at hospitals and the rate
of inhospital bypass graft surgery and death for 292,457 patients in Florida and 390,880 patients in
California between 1988 and 1998 was examined with descriptive statistics and logistic regressions.

Results: In 1988, the mean hospital PTCA volumes in Florida (237) and California (218) were not
significantly different (P =.44). By 1998, Florida hospital volumes were significantly larger (724 vs 389,
P <.001). Logistic regressions indicate that higher log (volume) was associated with lower mortality
and urgent bypass grafting rates in both Florida and California during the sample period. Regression
estimates indicate that a California hospital with the mean 1998 PTCA volume of 389 procedures had
a predicted inpatient mortality rate of 1.4% and urgent bypass grafting rate of 2.2%. If the PTCA
volume was raised to the 1998 Florida mean of 724 procedures, the inpatient mortality rate would not
fall, although urgent bypass grafting rates were predicted to fall to 2.0%.

Conclusions: Florida CON laws were associated with higher average PTCA volumes relative to
California hospitals, where no such laws exist. Because a higher PTCA volume was associated with
moderately better outcomes, CON may be marginally effective in improving outcomes for PTCA.
Future studies should revisit this hypothesis with data from several states.
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Certificate of Need Regulation and Cardiac Catheterization
Appropriateness After Acute Myocardial Infarction

Joseph S. Ross, MD, MHS; Vivian Ho, PhD; Yongfei Wang, MS; Stephen S. Cha, MD, MHS;
Andrew J. Epstein, PhD, MPP; Frederick A. Masoudi, MD, MSPH;

Brahmajee K. Nallamothu, MD, MPH; Harlan M. Krumholz, MD, SM

Background—Certificate of need (CON) regulation was introduced to control healthcare costs and improve quality of care
in part by limiting the number of facilities providing complex medical care. Our objective was to examine whether rates
of appropriate cardiac catheterization after admission for acute myocardial infarction varied between states with and
without CON regulation of cardiac catheterization.

Methods and Results—We performed a retrospective analysis of chart-abstracted data for 137 279 Medicare patients
admitted for acute myocardial infarction between 1994 and 1996 at 4179 US acute-care hospitals. Using 3-level
hierarchical generalized linear modeling adjusted for patient sociodemographic and clinical characteristics and physician
and hospital characteristics, we compared catheterization rates within 60 days of admission for states (and the District
of Columbia) with (n�32) and without (n�19) CON regulation in the full cohort and stratified by catheterization
appropriateness. Appropriateness was categorized as strongly, equivocally, or weakly indicated. We found CON
regulation was associated with a borderline-significant lower rate of catheterization overall (45.8% versus 46.5%;
adjusted risk ratio [RR] 0.91, 95% confidence interval 0.82 to 1.00, P�0.06). After stratification by appropriateness,
CON regulation was not associated with a significantly lower rate of catheterization among 63 823 patients with strong
indications (49.9% versus 50.3%; adjusted RR 0.94, 95% confidence interval 0.86 to 1.02, P�0.17). However, CON
regulation was associated with significantly lower rates of catheterization among 65 077 patients with equivocal
indication (45.0% versus 46.0%; adjusted RR 0.88, 95% confidence interval 0.78 to 1.00, P�0.05) and among 8379
patients with weak indications (19.8% versus 21.8%; adjusted RR 0.84, 95% confidence interval 0.71 to 0.98, P�0.04).
Associations were weakened substantially after adjustment for hospital coronary artery bypass graft surgery or cardiac
catheterization capability.

Conclusions—CON regulation was associated with modestly lower rates of equivocally and weakly indicated cardiac
catheterization after admission for acute myocardial infarction, but no significant differences existed in rates of strongly
indicated catheterization. (Circulation. 2007;115:1012-1019.)

Key Words: angioplasty � myocardial infarction � certificate of need � quality of health care � government regulation

Certificate of need (CON) regulation, federally mandated as
part of the 1974 National Health Planning and Resources

Development Act, was introduced to restrain healthcare costs
and improve healthcare quality, in part by limiting the number of

facilities providing complex, high-cost medical care, such as
cardiac, surgical, and imaging services. In 1984, the federal
mandate ended, which allowed each state to determine whether
to maintain CON regulation,1 and more than one third eliminated
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it soon thereafter. During the 1990s, CON regulation was
eliminated in 7 other states. Missouri eliminated CON regulation
in 2003 and Florida in 2004, and the merits of CON regulation
are being actively debated in several states, including Virginia
and Vermont, as well as the District of Columbia.2 Currently, 37
states have CON regulations.3 The Federal Trade Commission
and the Department of Justice recently called for the complete
elimination of CON regulation, citing its failure to contain
healthcare costs and its anticompetitive risks.4 Because CON
regulation is not associated with substantially restrained health-
care costs,5,6 the reluctance to maintain CON regulation may be
partly because research examining its effect on healthcare
quality has found inconsistent results.

Clinical Perspective p 1019
The earliest study demonstrated an association between

CON regulation and increased mortality for several medical
and surgical conditions.7 Subsequent research has focused
primarily on cardiac procedures, and these studies show that
states with CON regulation are more likely to have patients
treated at higher-volume centers,8–11 which may indicate
higher-quality care.12 However, CON regulation of either
CABG surgery or cardiac catheterization has only been
associated with lower mortality in 1 study11 and not in 4
others.8–10,13 Moreover, CON regulation has been associated
with lower early revascularization rates after acute myocar-
dial infarction (AMI),10 which may indicate lower-quality
care given the beneficial effects of acute revascularization,14

and similar nonacute revascularization rates.
Given these described differences in revascularization rates

between states with and without CON regulation,10 along with
the wide variations in cardiac procedure use across different
areas within the United States,15 examining procedure appropri-
ateness is critical to understanding the impact of a policy that
limits the number of facilities that provide a procedure, because
it may affect the rates of both more and less appropriate care
delivered. For instance, as has been suggested,10,16 without CON
regulation to limit facilities, market forces may increase the use
of revascularizations among less appropriate patients who derive
little benefit. Conversely, limiting facilities and thereby concen-
trating patients at higher-volume centers may reduce the pres-
sure to maintain facility volumes, which would reduce the
likelihood that less appropriate patients would be referred for
revascularization.

Our objective was to examine whether rates of appropriate
catheterization after admission for AMI varied between states
with and without CON regulation of cardiac catheterization.
Our hypothesis was that CON regulation would be associated
with lower rates of catheterization among patients with
equivocal and weak indications but equal or higher rates
among those with strong indications. We used the Coopera-
tive Cardiovascular Project (CCP), medical record data ab-
stracted for Medicare beneficiaries hospitalized with AMI
between 1994 and 1996, which provided a unique opportunity
to use a large, nationally representative database that permits
comparison of state policies while also providing detailed
clinical information that allows determination of procedure
appropriateness.17–19 Moreover, CCP data were collected
shortly before the discontinuation of CON regulation in

several states, which enabled the examination of a more
diverse group of state programs than would be possible today.

Methods
CCP and the Study Cohort
CCP has been described elsewhere in detail.20 Briefly, the medical
records of all Medicare patients hospitalized with a primary dis-
charge diagnosis of AMI (International Classification of Diseases,
9th Revision, Clinical Modification [ICD-9-CM] code 410.X, with
the exception of readmission code 410.X2)21 were abstracted, by
state, for an 8-month period between January 1994 and February
1996. Among the 234 769 hospitalizations in CCP, we excluded
patients younger than 65 years of age (n�17 593) or without a
chart-confirmed AMI (n�31 186). Patients were sorted by admission
date and readmissions were excluded (n�23 773). In addition, we
excluded patients who were transferred during their hospitalization
for whom index hospitalization information was not available
(n�14 943); patients who were transferred and for whom index
hospitalization information was available were assigned to the
hospital in which they were initially hospitalized, a method sug-
gested for hospital performance research.22 We also excluded pa-
tients for whom American Hospital Association (n�2363), Ameri-
can Medical Association (n�6796), 1990 US Census (n�10 810), or
Medicare Part A (n�34 187) data were not available. Finally, we
excluded 1765 patients hospitalized outside of the United States, 77
patients discharged after the study period, and 325 patients with
unknown mortality status. A total of 97 490 patients met 1 or more
of these criteria; the remaining 137 279 patients constitute the study
cohort.

CON Regulation
Information about states’ CON regulation was obtained from a
survey of state regulators contracted through the American Health
Planning Association. Individual states and the District of Columbia
were categorized according to whether state laws required CON
regulation of cardiac catheterization from 1994 through 1996.
Regulation was present for 32 states and absent in 19. Nevada, North
Dakota, and Oregon all discontinued CON regulation in 1995, after
CCP data collection in each state, and so were included among states
with regulation present.

Cardiac Catheterization Use
The principal outcome was use of cardiac catheterization within 60
days of hospital admission, as determined by evaluating the hospital
medical record and Medicare Part A billing records for ICD-9-CM
procedure codes associated with cardiac catheterization (37.22,
37.33, and 88.53 to 88.57).

Cardiac Catheterization Appropriateness
Indications for having cardiac catheterization were evaluated after
the acute phase of infarction (�12 hours after symptom onset).
Using the 1996 American College of Cardiology/American Heart
Association (ACC/AHA) guidelines17 and appropriateness criteria
previously reported by Guadagnoli and colleagues,18 we classified
patients into 3 groups (Table 1), as we have done previously.19 The
strong indication group consisted of patients in whom cardiac
catheterization was generally recognized as “beneficial, useful, and
effective” (ACC/AHA class I).17 The equivocal group included
patients for whom data on the effectiveness of the procedure were
unclear (ACC/AHA class IIa [evidence may favor catheterization];
ACC/AHA class IIb [evidence may not favor catheterization]) or
patients with uncomplicated AMIs (neither ACC/AHA class I, II, or
III). The weak indication group consisted of patients who had
conditions for which cardiac catheterization was considered unlikely
to be effective (ACC/AHA class III). For patients who met �1
classification criterion (for example, a patient who had ischemia
observed on an exercise stress test and concomitant metastatic
cancer), classifications were prioritized by the following order: weak
indications, strong indications, and equivocal indications; this was
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done to maximize specificity among patients classified with strong
indications.

Statistical Analysis
We compared states with and without CON regulation of cardiac
catheterization for differences in patient sociodemographic charac-
teristics, clinical presentation, past medical history, and comorbid
conditions, and physician and hospital characteristics using �2 and t
test analyses. In addition, we compared patients in states with and
without CON regulation by the appropriateness indications, and we
compared states with and without CON regulation by the crude
cardiac catheterization rates, both overall and stratified by procedure
appropriateness.

We developed 3-level (patient, hospital, and state) hierarchical
generalized linear models to compare rates of cardiac catheterization
between states with and without CON regulation in the full study
cohort and stratified by procedure appropriateness. The baseline
model examined the unadjusted association between CON regulation
and cardiac catheterization rate.

In the adjusted analyses, the first-level model specification in-
cluded patient sociodemographic characteristics, clinical presenta-
tion, past medical history, and comorbid conditions and physician
characteristics. Patient sociodemographic characteristics included
age, gender, race, and residential ZIP code measures of income and
education, as reported in the 1990 US Census.23 We accounted for
the many clinical presentation characteristics ascertained at admis-
sion (Table 2). In addition, we based medical history measures on
clinical experience and previously identified predictors of procedure
use, and we also accounted for other comorbid conditions (Table 2).
Physician characteristics (Table 2) were derived from the American
Medical Association Masterfile.24

The second-level model specification included hospital character-
istics (Table 3), which we obtained from the 1994 American Hospital
Association Survey of Hospitals.25 Of note, we created 2 different
models, 1 including and 1 excluding the variable that defined
hospital cardiac procedure availability: none, cardiac catheterization,
or cardiac catheterization and CABG surgery. Because CON regu-
lations limit the number of facilities that are authorized to provide
cardiac catheterization and CABG surgery, and because a hospital’s
availability of these cardiac services is associated with their use,26,27

adjustment for this variable may mediate the effect of CON
regulation.

The third-level model specification included the state-level pres-
ence of CON regulation. Hospital-level and state-level random
effects, which account for the clustering (nonindependence) of
patients within the same hospital and the clustering (nonindepen-
dence) of hospitals within the same state, were included in all
analyses, unadjusted and adjusted. In addition, for adjusted analyses,
missing data were imputed as the population median for continuous
variables, assigned as nonpresence for dichotomous variables and
considered as a category for categorical variables. Only 2 variables
were missing data for �5% of patients. For left ventricular ejection
fraction (35.5% missing), a missing category was created for
analyses, whereas for serum albumin (26.6% missing), we catego-
rized those missing data as having �3 g/dL and also used a dummy
variable for the missing data for analyses. To facilitate interpretation
of our results, ORs from adjusted analyses were converted to risk
ratios (RR) by standard techniques.28 Statistical analyses were
conducted with SAS software, version 9.1 (SAS Institute, Inc, Cary,
NC). All statistical tests were 2-tailed.

The authors had full access to the data and take full responsibility
for their integrity. All authors have read and agree to the manuscript
as written.

Results
Among the 137 279 patients hospitalized for AMI included in
the present cohort, 68.5% were in states with CON regulation,
the mean age was 77 years, 90.9% were white, and 50.8% were
male. Compared with patients in states without CON regulation,
patients in states with CON regulation were more likely to be
white and female and more likely to have hypertension, diabetes
mellitus, heart failure, or previous AMI; however, they were less
likely to be admitted by a cardiologist, to be admitted to a public
or nonteaching hospital, or to be admitted to a hospital where
either catheterization or CABG surgery was available (Table 2).
Indications for catheterization among patients in states with
CON regulation were not significantly different than among
patients in states without CON regulation; 46.5% had strong
indications, 47.5% had equivocal indications, and 6.0% had
weak indications, compared with 46.5%, 47.2%, and 6.3%,
respectively (P�0.09).

There were 4179 hospitals in the present cohort, 60.2% of
which were in states with CON regulation. Hospitals in states
with CON regulation had significantly greater AMI volumes,
were less likely to have public or for-profit ownership, and
were more likely to be teaching hospitals and to have either
CABG surgery or catheterization available than hospitals in
states without regulation (Table 3). Crude rates of cardiac
catheterization in states with CON regulation were 45.8%
overall, 49.9% among patients with strong indications, 45.0%
among patients with equivocal indications, and 19.8% among
patients with weak indications, whereas in states without
CON regulation, rates were 46.5%, 50.3%, 46.0%, and
21.8%, respectively (Table 4).

In unadjusted analyses, CON regulation was not associated
with a significantly lower overall rate of catheterization
(RR�0.95, 95% CI 0.87 to 1.03, P�0.22; Table 5). CON
regulation was not associated with significantly lower rates of
catheterization among patients with strong indications
(RR�0.97, 95% CI 0.90 to 1.04, P�0.39), among patients with
equivocal indications (RR�0.92, 95% CI 0.82 to 1.01, P�0.10),
or among patients with weak indications (RR�0.90, 95% CI
0.77 to 1.03, P�0.14). However, there was a nonsignificant

TABLE 1. Cardiac Catheterization Appropriateness Criteria*

Strong indications (ACC/AHA class I)

Angina �24 h after admission

Ischemia observed on an exercise stress test

Reinfarction during hospitalization

Hypotension during hospitalization

Shock on admission or during hospitalization

Equivocal indications (ACC/AHA class II)

Left ventricular ejection fraction �0.40

Previous bypass surgery or angioplasty

Congestive heart failure or pulmonary edema on admission or during
hospitalization

Non–Q-wave myocardial infarction

Weak indications (ACC/AHA class III)

Hepatic failure

Metastatic cancer

Terminal illness (life expectancy �6 mo)

Flexion withdrawal, decorticate, decerebrate, or no motor response to
cues

*Derived from ACC/AHA guidelines17 and Guadagnoli et al.18
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TABLE 2. Patient, Physician, and Hospital Baseline Characteristics (Patient-Level)*

All Patients
(n�137 279)

States With
CON Regulation

(n�93 986)

States Without
CON Regulation

(n�43 293) P†

Patient characteristics

Mean age�SD, y 76.6�7.4 76.6�7.4 76.6�7.4 0.93

Female, % 49.2 49.5 48.4 �0.001

White race, % 90.9 91.8 88.8 �0.001

Mean annual household income�SD, US dollars 30 495�11 480 30 393�11 269 30 716�11 921 �0.001

High school degree or higher, % 45.3 45.5 45.1 �0.001

Clinical presentation

Mean heart rate�SD 88.0�24.9 88.3�24.9 87.4�24.9 �0.001

Mean SBP�SD, mm Hg 144.9�33.1 144.9�33.0 144.9�33.4 0.89

Killip class: I/II/III/IV, % 50.4/12.1/35.2/2.4 50.1/12.3/35.4/2.3 51.0/11.6/34.8/2.6 �0.001

LVEF: unknown/�0.20/0.20–0.39/0.40–0.54/
�0.55, %

36.6/3.1/21.0/29.0/10.3 35.4/3.2/21.9/29.6/9.8 39.2/2.8/19.2/27.6/11.3 �0.001

Anterior infarction, % 46.7 46.5 47.1 0.03

Q-wave infarction, % 59.7 59.1 61.1 �0.001

ST-segment elevation infarction, % 29.2 28.9 29.8 �0.001

Medical history, %

Hypertension 61.6 62.0 60.8 �0.001

Diabetes mellitus 30.6 31.4 29.0 �0.001

Previous AMI 29.2 29.7 28.2 �0.001

Congestive heart failure 21.5 21.9 20.7 �0.001

Current tobacco use 14.6 14.5 14.8 0.09

Cerebrovascular disease 14.0 14.0 13.7 0.41

Peripheral vascular disease 10.7 10.8 10.5 0.039

Comorbid conditions, %

Nursing facility admission 5.5 5.5 5.4 0.29

Functional status: independently mobile/mobile with
assistance/unable to walk

80.8/16.1/3.2 80.5/16.4/3.1 81.3/15.4/3.2 �0.001

Immunocompromised 1.6 1.6 1.5 0.12

Urinary incontinence 7.3 7.5 7.0 0.002

Dementia 6.1 6.2 5.8 0.007

Anemia (hematocrit �30%) 4.7 4.8 4.4 0.01

Hypoalbuminemia (serum albumin �3 g/dL) 4.6 4.7 4.4 0.02

Liver disease 0.4 0.4 0.4 0.97

Chronic obstructive pulmonary disease 20.4 20.4 20.3 0.76

Physician characteristics

Mean age�SD, y 47.4�9.0 47.4�9.1 47.6�8.8 �0.001

Female, % 12.8 12.6 13.3 �0.001

White race, % 55.4 55.7 54.7 �0.001

Specialty: cardiology/internal medicine
subspecialty/internal medicine/family
medicine/other, %

26.3/9.7/21.8/13.9/28.3 24.6/10.0/22.0/14.6/28.9 30.1/9.1/21.4/12.4/27.0 �0.001

Practice type: solo/joint/group/medical
school–affiliated/other, %

28.5/8.3/35.3/1.6/26.2 28.6/8.8/34.8/1.6/26.2 28.3/7.3/36.5/1.6/26.3 �0.001

Mean period in practice�SD, y 20.8�9.2 20.7�9.3 20.9�9.2 �0.001

Hospital characteristics

Mean AMI volume�SD 113.5�97.5 122.6�105.6 93.7�73.1 �0.001

Cardiac procedure availability: none/cardiac
catheterization/CABG surgery, %

40.0/23.9/36.2 40.4/26.0/33.6 38.9/19.2/41.8 �0.001

Urban location, % 78.6 77.8 80.2 �0.001

Ownership: public/not-for-profit/for-profit, % 12.4/77.2/10.4 10.4/80.0/9.6 16.7/71.2/12.1 �0.001

Teaching status: nonteaching/residency or fellowship
program–affiliated/COTH, %

67.1/21.7/11.2 65.5/21.7/12.8 70.5/21.9/7.6 �0.001

COTH indicates Council of Teaching Hospitals; LVEF, left ventricular ejection fraction; CABG, coronary artery bypass graft; and SBP, systolic blood pressure.
*Percentages may not sum to 100 because of rounding.
†For comparison between patients in states with and without CON regulation.
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trend toward CON regulation being associated with a lower rate
of less appropriate cardiac catheterizations.

After adjustment for patient-level and hospital-level charac-
teristics, excluding hospital cardiac procedure availability, there
was a significant trend toward CON regulation being associated
with a lower rate of less appropriate cardiac catheterizations.
CON regulation was associated with a borderline-significant
lower overall rate of catheterization (RR�0.91, 95% CI 0.82 to
1.00, P�0.06; Table 5). Among patients with strong indications,
CON regulation was not associated with a significantly lower
rate of catheterization (RR�0.94, 95% CI 0.86 to 1.02,
P�0.17). However, CON regulation was associated with signif-
icantly lower rates of catheterization among patients with equiv-
ocal (RR�0.88, 95% CI 0.78 to 1.00, P�0.05) and weak
(RR�0.84, 95% CI 0.71 to 0.98, P�0.04) indications.

When we included hospital cardiac procedure availability in
the hierarchical models, the associations observed were substan-
tially weakened. CON regulation was no longer associated with
a significantly lower overall rate of catheterization (RR�0.96,
95% CI 0.88 to 1.03, P�0.27; Table 5), nor was CON associated
with significantly lower rates of catheterization among patients
with strong indications (RR�1.00, 95% CI 0.93 to 1.06,
P�0.88), among patients with equivocal indications (RR�0.92,
95% CI 0.83 to 1.02, P�0.14), or among patients with weak
indications (RR�0.91, 95% CI 0.79 to 1.05, P�0.21). Finally,
we included an interaction term between CON status and cardiac
catheterization appropriateness in our fully adjusted analyses,
excluding cardiac procedure availability, and found that the
relationship between CON regulation and catheterization appro-
priateness was not significantly different depending on catheter-
ization indication (P�0.14).

Discussion
CON regulation is associated with significantly lower rates of
cardiac catheterization 60 days after admission for AMI among
Medicare patients with equivocal and weak indications for the
procedure and no significant rate difference among patients with
strong indications, although the estimate is modestly lower. The
lower rate of cardiac catheterization for patients with equivocal
or weak indications was eliminated after adjustment for the
variable defining hospital availability of cardiac catheterization
or CABG surgery, which suggests that CON regulation is
associated with a lower rate of cardiac catheterization among
patients with equivocal and weak indications because it limits
the number of healthcare facilities authorized to provide cathe-
terization services.

On the basis of prior work on the relationship between supply
and utilization of cardiac procedures,26,27 in addition to a recent
study that examined the effect of CON regulation on revascu-
larization rates and mortality,10 we thought that not only was it
likely that limiting facilities via CON regulation would affect
where patients receive care, it would also affect which patients
received care. The present study supports our hypothesis that
CON regulation would be associated with lower rates of cathe-
terization among patients with equivocal and weak indications,
which suggests either that physicians do discriminate on the
basis of procedure appropriateness when faced with reduced
capacity to provide care or that facilities refer fewer less-
appropriate patients for catheterization when greater facility
volume is ensured.

The present study offers support for the rationale behind
the introduction of CON regulation: We found regulation of

TABLE 3. Hospital Baseline Characteristics (Hospital-Level)*

Hospital Characteristics†
All Hospitals
(n�4179)

States With
CON Regulation

(n�2515)

States Without
CON Regulation

(n�1664) P†

Mean AMI volume�SD 53.3�65.0 60.7�71.6 41.9�51.5 �0.001

Cardiac procedure availability: none/cardiac catheterization/CABG surgery, % 65.4/15.6/19.0 64.9/17.5/17.5 66.2/12.7/21.1 �0.001

Urban location, % 57.7 57.9 57.5 0.78

Ownership: public/not-for-profit/for-profit, % 24.7/61.8/13.5 19.9/68.7/11.3 32.0/51.2/16.8 �0.001

Teaching status: nonteaching/residency or fellowship program–affiliated/COTH, % 81.3/12.4/6.3 79.3/13.2/7.6 84.3/11.4/4.3 �0.001

COTH indicates Council of Teaching Hospitals; CABG, coronary artery bypass graft.
*Percentages may not sum to 100 because of rounding.
†For comparison between hospitals in states with and without CON regulation.

TABLE 4. Number of Patients Hospitalized for AMI and Posthospitalization Crude Rates of Cardiac Catheterization in States With and
Without CON Regulation Among All Patients and Stratified by Procedure Appropriateness

All Patients States With CON Regulation States Without CON Regulation

No.
Hospitalized

Cardiac
Catheterization

Rate, %
No.

Hospitalized

Cardiac
Catheterization

Rate, %
No.

Hospitalized

Cardiac
Catheterization

Rate, % P*

All indications 137 279 46.0 93 986 45.8 43 293 46.5 0.02

Cardiac catheterization appropriateness

Strong 63 823 50.0 43 711 49.9 20 112 50.3 0.32

Equivocal 65 077 45.3 44 627 45.0 20 450 46.0 0.02

Weak 8379 20.4 5648 19.8 2731 21.8 0.03

*For comparison between crude rates of cardiac catheterization among patients hospitalized for AMI in states with and without CON regulation.
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cardiac catheterization was associated with the continued
delivery of more appropriate care after admission for AMI
and reduced delivery of less appropriate care. From a policy
perspective, increasing more appropriate care and decreasing
less appropriate care are considered quality improve-
ments.29,30 However, we found substantial underuse of appro-
priate care, because only 50% of patients with strong indica-
tions in states with and without CON regulation received
cardiac catheterization after admission for AMI, a rate de-
scribed in prior work.31 Therefore, although the present study
was consistent with part of our hypothesis, that CON regu-
lation would be associated with lower rates of catheterization
among patients with equivocal and weak indications, CON
regulation was not associated with higher rates of catheter-
ization among patients with strong indications and may have
exacerbated the known underuse of appropriate care.32

Unexpectedly, we found that a greater proportion of
hospitals in states without CON regulation had neither cath-
eterization nor CABG surgery available compared with hos-
pitals in states with regulation; however, a greater proportion
of patients in states with CON regulation were admitted to
hospitals that had neither catheterization nor CABG surgery
available compared with patients in states without regulation,
which is consistent with expectations and prior work.10 This
hospital-level finding may be a consequence of state geogra-
phy, because states without CON regulation are less densely
populated than are states with CON regulation (62.4 versus
84.9 persons per square mile),23 although the proportion of
urban hospitals in both groups of states was similar. In

addition, a greater number of hospitals exist in states without
CON regulation, where the mean number of general hospitals
in 1994 was 2.11 per 100 000 residents compared with 1.88
per 100 000 residents in states with CON regulation.33 This
may be because states that have a CON program regulating 1
healthcare service may be more likely to regulate another,
such as acute-care hospital beds.

Study Limitations
Although the present study used data from 1994 through 1996
and was limited to a population insured solely by Medicare,
our results remain important and relevant to the current health
policy debate for multiple reasons. First, it is unlikely that
patterns of care were different for Medicare beneficiaries
relative to insured adults, because both Medicare and other
commercial plans provide substantial reimbursement for car-
diac catheterization. However, cardiac catheterization rates
among the uninsured may be lower than among the insured,
because lack of health insurance is recognized as a major
barrier to receiving medical care, even for serious and morbid
symptoms.34 Second, although US healthcare delivery has
experienced substantial change since the mid-1990s, we
would expect the patterns of care by appropriateness that we
found to persist today, even with greater managed-care
penetration18 and regionalization of care.31 Third, although
there was a 31% increase in US cardiac catheterization
capacity from 1993 to 1998,35 the indications for catheteriza-
tion have only expanded.36,37 Moreover, the increased capac-
ity was less than the increase in cardiac catheterization rates

TABLE 5. Unadjusted and Adjusted Association Between CON Regulation of
Cardiac Catheterization Services and Use of Cardiac Catheterization After
Hospitalization for AMI, Stratified by Procedure Appropriateness

RR (95% CI) P

Unadjusted models*

Overall 0.95 (0.87–1.03) 0.22

Appropriateness

Strong (ACC/AHA class I) 0.97 (0.90–1.04) 0.39

Equivocal (ACC/AHA class IIa or IIb or not classified) 0.92 (0.82–1.01) 0.10

Weak (ACC/AHA class III) 0.90 (0.77–1.03) 0.14

Full adjusted models†

Overall 0.91 (0.82–1.00) 0.06

Appropriateness

Strong (ACC/AHA class I) 0.94 (0.86–1.02) 0.17

Equivocal (ACC/AHA class IIa or IIb or not classified) 0.88 (0.78–1.00) 0.05

Weak (ACC/AHA class III) 0.84 (0.71–0.98) 0.04

Full adjusted models,† also including cardiac procedure availability

Overall 0.96 (0.88–1.03) 0.27

Appropriateness

Strong (ACC/AHA class I) 1.00 (0.93–1.06) 0.88

Equivocal (ACC/AHA class IIa or IIb or not classified) 0.92 (0.83–1.02) 0.14

Weak (ACC/AHA class III) 0.91 (0.79–1.05) 0.21

*Unadjusted models account for clustering (nonindependence) of patients within the same hospital
and clustering (nonindependence) of hospitals within the same state.

†Full adjusted models also account for patient sociodemographic characteristics, clinical presen-
tation, past medical history, and comorbid conditions and physician and hospital characteristics.
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among this population, as 1 study demonstrated a 45%
increase in rates of cardiac catheterization for Medicare
enrollees during this same period, without a corresponding
increase in underlying disease rates.38 Perhaps physicians
have been forced to become more discriminating in patient
referral for catheterization since the mid-1990s, because they
may now be faced with greater absolute but lower relative
capacity for care, which may strengthen the effect of CON
regulation.

Other issues should be considered when interpreting the
present study. Unlike the most recent study of CON regula-
tion that examined overall revascularization after AMI
(CABG surgery and catheterization),10 we only examined
cardiac catheterization; however, clear guidelines that can be
translated into appropriateness criteria with administrative
data exist for cardiac catheterization17,18 but not for CABG
surgery. In addition, catheterization is a gateway to CABG
surgery, so understanding the effect of CON regulation on its
use has wider implications. Second, CON regulation of
cardiac catheterization is likely to be heterogeneous in char-
acter, which may lead to differences in the scope and
stringency of the regulation. However, we found different
patterns of care in states with and without CON regulation
despite this heterogeneity. Third, the observational, cross-
sectional design can only suggest but not prove a cause-and-
effect relationship between CON regulation and use of
cardiac catheterization. Finally, any association between
CON regulation and use of cardiac catheterization may
represent confounding due to other factors that differ system-
atically according to CON status. Hospital cardiac catheter-
ization capacity,26,27 shorter distances between patients’ res-
idences and catheterization facilities,39 and increased
diagnostic testing40 are all determinants of cardiac catheter-
ization after AMI. However, adjustment for these variables
may overcontrol for the effect of CON regulation, because
these are the processes by which its effects may be mediated.
Further research is needed to determine whether these prac-
tice patterns vary at least in part because of CON regulation.
The present analysis is unique in that it accounted for patient
clinical presentation and medical history, along with physi-
cian and hospital characteristics, taking advantage of a
clinically rich data source and allowing for analytic complex-
ity prohibited by traditional administrative data.

Conclusions
As healthcare leaders promote systems-based solutions to
improve healthcare quality,41 the present study informs policy
makers with evidence from a current state regulation that is
associated with reduced delivery of less appropriate care and
continued delivery of more appropriate care, although not
with increased delivery of more appropriate care. The present
study suggests that CON regulation is associated with higher
quality of care with respect to the use of cardiac catheteriza-
tion for patients admitted for AMI, which supports part of the
rationale behind the program. These benefits should be
considered when decisions are made about the future of state
CON regulations.
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CLINICAL PERSPECTIVE
Certificate of need (CON) regulation was introduced originally by the federal government to control healthcare costs and
improve quality of care, in part by limiting the number of facilities providing complex medical care. CON regulation is now
under the auspices of state governments, and 37 states currently maintain CON regulation. Our objective was to examine
whether rates of appropriate cardiac catheterization after admission for acute myocardial infarction varied between states
with and without CON regulation of cardiac catheterization. We used the Cooperative Cardiovascular Project, medical
record data abstracted for Medicare beneficiaries hospitalized with acute myocardial infarction between 1994 and 1996,
which provided a unique opportunity to use a large, nationally representative database that permits comparison of state
policies while also providing detailed clinical information that allows determination of procedure appropriateness.
Although the absolute difference in procedure rates was small, we found that CON regulation was associated with a slightly
lower overall rate of catheterization in our adjusted analyses. However, after stratification by appropriateness, CON
regulation was associated with modestly lower rates of equivocally and weakly indicated cardiac catheterization after
admission for acute myocardial infarction but no significant difference in rates of strongly indicated catheterization.
Importantly, this association was no longer significant when we included hospital capacity to perform coronary artery
bypass surgery or cardiac catheterization in our adjusted analyses, which suggests that CON regulation is associated with
a lower rate of cardiac catheterization among patients with equivocal and weak indications because it limits the number
of healthcare facilities authorized to provide catheterization services.
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Abstract

Background

To curb costs at the state level, improve care quality, and promote access to care, certi�icate-of-
need (CON) laws were established in many states in 1974. It is not known how CON regulations
have affected the provision of knee arthroscopy, one of the most common orthopedic procedures
performed in the USA.

Questions/Purposes

We sought to characterize the effects of CON regulations on knee arthroscopy in the national
Medicare population by examining trends in procedure volumes, comparing trends in procedure
charges, evaluating distribution of procedure volumes between high-, mid-, and low-volume facili-
ties, and comparing adverse event and complication rates after knee arthroscopy between states
with and without CON regulations.

Methods

1 1 2 2
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events between the two groups.

Results

The rate of decrease in the incidence of knee arthroscopy was signi�icantly greater in CON states
than that in non-CON states. CON states also had signi�icantly lower charges at all time points, and
overall, compared with non-CON states. There were signi�icantly more high- and mid-volume facili-
ties in CON states than in non-CON states, and there were signi�icantly more low-volume facilities
in non-CON states than in CON states. Finally, there were signi�icantly higher rates of emergency
room visits within 30 days and infection within 6 months in non-CON states than in CON states.

Conclusions

CON regulations appear to have achieved several of their intended goals for knee arthroscopy.
Further research is needed to determine if CON regulations affect the quality and sustainability of
care provided to patients undergoing knee arthroscopy.

Keywords:	certi�icate-of-need regulations, knee arthroscopy

Introduction

Health care expenditures continue to rise in the USA, and as a result, the health share of the gross
domestic product is expected to rise from 17.8% in 2015 to nearly 20% by 2025 [23].
Furthermore, despite spending more money on health care than any other country in the world,
the USA has been ranked 37th among countries in health ef�iciency globally [18]. Health policy ex-
perts have hypothesized that at least a part of the reason for the poor yield per dollar spent on
health care in the USA is due to the duplication of medical services [13]. For instance, instead of
limiting medical care that meets the demands and needs of a certain population, the supply of ser-
vices is duplicated to maximize pro�it and convenience, possibly at the expense of quality.
Furthermore, when facilities such as ambulatory surgical centers are duplicated, they rely on pro-
cedural and patient volume to meet �ixed costs. With a �ixed patient population, each hospital or
physician then serves fewer total patients, possibly resulting in worse outcomes and lower quality
of care.

In an effort to curb the rapid expansion of services and health care costs at a state level, improve
quality of care, and promote equal access to care, certi�icate-of-need (CON) laws were established
in 1974. CON regulations require health care providers to obtain approval of a state board before
opening new health facilities or expanding existing facilities [1]. Despite an end to the federal man-
date in 1987, 36 states continue to rely on these regulations to contain health care spending [1].
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lion, accounting for 5% of the gross domestic product and nearly 30% of all health care expendi-
tures in the USA by 2023 [22]. Knee arthroscopy represents three of the six most common ortho-
pedic procedures performed in the USA, and more than 700,000 are performed annually [4, 5,
15]. However, despite its popularity—knee arthroscopy for patients with degenerative knee dis-
ease is often encountered in the Medicare population—research has shown it is no more effective
or therapeutic than conservative management strategies [2]. Although there has been increasing
evidence against the use of arthroscopy to treat degenerative knee conditions found more fre-
quently in Medicare-age populations, little epidemiological data exists on how common orthopedic
procedures are affected by government policy and health care regulations.

Therefore, the goals of our study were to characterize the effects of CON regulations on knee
arthroscopy in the Medicare population by (1) examining and comparing trends in procedure vol-
umes in states with CONs and those without, (2) comparing trends in procedure charges between
states with CONs and states without, (3) evaluating distribution of procedure volumes between
high-, mid-, and low-volume facilities between CON and non-CON states, and (4) comparing ad-
verse event and complication rates after knee arthroscopy between states with and without CON
regulations.

Materials and Methods

The PearlDiver Patient Records Database (www.pearldiverinc.com, Fort Wayne, IN, USA), a for-fee
insurance-based patient record database, was used for the present study. The database consists of
several separate private insurers and a Medicare database with procedural volumes and patient
demographics for patients with International Classi�ication of Diseases, 9th Revision (ICD-9), diag-
noses and procedures, or Current Procedural Terminology (CPT) codes. The data obtained is
anonymous, and thus, this study was deemed exempt by the authors’ Institutional Review Board.
The data for the present study was derived from the Medicare database within PearlDiver that
contains approximately 55 million individual patient records from 2005 to 2014. The Medicare
data contained within the database is the complete 100% Medicare Standard Analytical File, in-
dexed and reorganized to allow for patient tracking over time among other bene�its. The Medicare
dataset was chosen for this study because a nationwide repository of data was needed to accu-
rately represent all states. Private-payer databases do not equally represent the USA, and thus, a
large amount of bias would be unavoidable should this dataset have been used.

The goal study population was Medicare-only patients who underwent isolated simple knee
arthroscopy, including partial meniscectomy and/or chondroplasty. The database was �irst
queried for all patients who �it these criteria using CPT codes 29880 (arthroscopic partial medial
and lateral meniscectomies), 29881 (arthroscopic partial medial or lateral meniscectomy), and/or
29877 (arthroscopic chondroplasty of knee). Patients with any concomitant open or arthroscopic
knee procedure were then subsequently excluded from this cohort using CPT codes, including pa-
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arthroscopy for a diagnosis of infection were also excluded.

Patients who underwent subsequent contralateral isolated knee arthroscopy were counted only
once for whichever surgery occurred �irst. Patients who underwent subsequent ipsilateral knee
arthroscopy were also counted only once, for only the index procedure. The state in which each
patient had their surgical procedure performed is provided within the Medicare data; each patient
was then grouped according to which state their procedure was performed.

The presence or absence of CON laws governing inpatient or outpatient surgical procedures dur-
ing the study period for each of the 50 states and the District of Columbia was determined using
data provided by the National Conference of State Legislatures (NCSL) website
(http://www.ncsl.org/research/health/con-certi�icate-of-need-state-laws.aspx). Patients in states
with CON regulations during the study period covering both inpatient and outpatient operating
rooms formed the study group (n = 25 states, including AK, CT, DE, FL, GA, HI, IL, IA, KY, ME, MD,
MA, MI, MS, NV, NH, NY, NC, RI, SC, TN, VT, VA, WV, and DC). Patients in states without CON laws, or
with CON laws which did not cover operating rooms during the study period, formed the control
group (n = 20 states, including AZ, AR, CA, CO, ID, IN, KS, LA, MN, NE, NM, ND, OH, OK, PA, SD, TX,
UT, WI, WY). Three states had CON laws covering only outpatient or ambulatory ORs but not inpa-
tient ORs, and three states had CON laws which covered only inpatient ORs. Patients with proce-
dures performed in these six states were excluded from the analysis.

The following outcomes were assessed. The number of knee arthroscopy procedures for CON
states and non-CON states was determined from the standard database output. The incidence of
knee arthroscopy procedures was also determined by normalizing the number of procedures per-
formed to the number of insured patients each year for the CON states and non-CON states. These
data were compared between groups both as overall incidences and as a change in normalized in-
cidence from the index year (2005).

The overall and yearly average costs for knee arthroscopy procedures were compared between
CON and non-CON states by examining both per-patient procedural charges and per-patient pro-
cedural reimbursements.

The volume of procedures performed in facilities was also assessed. The facilities in which the
arthroscopy procedures were performed are reported in the SAF data. For each study year, the
number of procedures performed at all facilities that performed a knee arthroscopy procedure
was determined and categorized into low-volume (10 or fewer procedures per year), mid-volume
(11 to 49 procedures per year), and high-volume (50 or more procedures per year) facilities. As
there is no data to guide what should be considered “low,” “mid,” or “high” volume, these cutoffs
were determined by examining the facility breakdowns from the present dataset.
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hospital discharge code; thus, patients who die at home without admission to an ER or hospital
are not captured in this analysis. ER visits, hospital admissions, and infections were determined
using ICD-9 and CPT codes.

Statistical Analysis

Comparisons of overall procedure volumes and incidences were performed using Student’s t χ
analyses. Trends in procedure volumes and incidences were compared using linear regression
analyses. Comparisons of charges and reimbursements were performed using Student’s t tests.
Yearly comparisons of high-, mid-, and low-volume facilities between CON and non-CON states
were performed using χ  tests. Comparisons of post-operative complication rates were performed
using a logistic regression analysis to control for confounding variables, including patient demo-
graphics (age, sex, body mass index) and numerous medical comorbidities (tobacco use, alcohol
abuse, in�lammatory arthritis, depression, diabetes mellitus, hyperlipidemia, hypertension, periph-
eral vascular disease, congestive heart failure, coronary artery disease, chronic kidney disease,
chronic lung disease, chronic liver disease, thyroid disease, hypercoagulable state, and current
hemodialysis use). Statistical analyses were performed in both SPSS version 24 (Armonk, NY, USA)
and Microsoft Excel (Microsoft, Redmond, WA, USA).

Results

We identi�ied 28,748,281 patients in CON states and 25,196,027 patients in non-CON states who
underwent knee arthroscopy over the period studied. Both the changes in normalized knee
arthroscopy rate and overall incidence of knee arthroscopy per year were observed to steadily
decrease over the period studied. However, the incidence of knee arthroscopy was signi�icantly
lower in CON states compared with non-CON states (p < 0.0001). In addition, the rate of decrease
in the incidence of knee arthroscopy over the period studied was signi�icantly greater in CON
states compared with non-CON states (p < 0.006) (Fig. 1).

2
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Fig. 1

a Percentage change in the normalized knee arthroscopy rate, and b in the incidence of knee arthroscopy, 2005–
2014, in states with and without certi�icate-of-need (CON) regulations.

CON states had signi�icantly lower average per-patient charges for knee arthroscopy at all time
points and overall compared with non-CON states ($3719 and $4769, respectively; p < 0.001 for all
comparisons) (Fig. 2a). Average per-patient charges for knee arthroscopy steadily increased over
the period studied for both CON and non-CON states. However, per-patient procedural reimburse-
ments between CON and non-CON states were not statistically different ($1790.36 and $1813.09,
respectively; p = 0.429) (Fig. 2b).
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Fig. 2

a Average per-patient charges (USD$) for knee arthroscopy, 2005–2014, in states with and without certi�icate-of-

need (CON) regulations. b Average per-patient reimbursements (USD$) for knee arthroscopy, 2005–2014, in
states with and without CON regulations.

There were signi�icantly more high- and mid-volume facilities in CON states than in non-CON states
(p < 0.0001) (Fig. 3a, b). In addition, there were signi�icantly more low-volume facilities in non-
CON states than in CON states (p < 0.0001) (Fig. 3c).
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Fig. 3

a Percentage of low-volume knee arthroscopy facilities (≤ 10 procedures/year), 2005–2014, in states with and

without certi�icate-of-need (CON) regulations. b Percentage of mid-volume knee arthroscopy facilities (11–49
procedures/year), 2005–2014, in states with and without CON regulations. c Percentage of high-volume knee
arthroscopy facilities (≥ 50 procedures/year), 2005–2014, in states with and without CON regulations.

Finally, the incidence of ER visits within 30 days and infection within 6 months of surgery was sig-
ni�icantly higher in non-CON states than that in CON states (p < 0.001 and p = 0.005, respectively)
(Table 1). There was no signi�icant difference in the incidence of in-hospital deaths and readmis-
sions within 30 days of surgery between CON and non-CON states.
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Complication CON	States Non-CON	states Statistical	analysis

n % n % OR 95%	CI p

In-hospital death (1 year) 835 0.25 698 0.25 1.03 [0.93–1.14] 0.535

Emergency room visit (30 days) 8319 2.54 7268 2.59 0.94 [0.91–0.97] < 0.001

Hospital admission (30 days) 1531 0.47 1318 0.47 0.96 [0.89–1.03] 0.282

Infection (6 months) 3107 0.95 2744 0.98 0.93 [0.88–0.98] 0.005

Discussion

The US health care system continues to struggle with the challenge of providing expanded access
to high-quality health care while controlling costs. CON regulations were established to aid in con-
straining costs while maintaining a high quality of care by moving more procedures into high-vol-
ume centers and restricting unnecessary duplication of services. By using a population-based ap-
proach, our study evaluated the effect of CON regulations on one of the most common orthopedic
procedures, knee arthroscopy. We found that although there has been an overall decrease in the
incidence of knee arthroscopy, compared with states without CON regulations, those with CON
regulations had signi�icantly lower normalized incidences and were decreasing at a faster rate. In
states with CON regulations, there were also signi�icantly lower charges and signi�icantly more
high- and mid-volume hospitals performing knee arthroscopy with lower adverse event and com-
plication rates. This study represents the �irst analysis of the impact of CON regulations on ortho-
pedic surgery and suggests that CON regulations appear to have achieved several of their in-
tended goals for knee arthroscopy.

Our �indings must be interpreted within the limitations of the study design. First, the power of our
analysis and results relies on the quality of data sampled and the accuracy of procedural coding
within the database. Miscoding and noncoding are therefore potential sources of error. Second,
we focused on Medicare patients only, and these �indings may not apply to a private-payer popula-
tions or datasets. This is particularly important because indications for knee arthroscopy in an el-
derly, Medicare population are far different from those for a younger, active population. Thus,
these results may not translate to a younger population. Furthermore, CON regulations are not
uniform, and variations based on a state-by-state level that are unidenti�iable are possible sources
of confounding. However, we were careful to review the speci�ic CON regulations for each state
and assure that only states with speci�ic regulations covering both inpatient and outpatient or am-
bulatory operating rooms were included. Similarly, states without CON regulations have regulatory
mechanisms and bylaws in place to control costs and the distribution of health services that are
also unable to be identi�ied. Future studies should seek more uniformity in such regulations be-
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market, thus reducing the unnecessary expansion of duplicative health care services [1, 6]. While
these regulations have not been successful in decreasing the utilization of certain treatments such
as intensity-modulated radiation therapy to treat prostate cancer or urologic robotic surgery in
the broader literature, no studies have investigated similar effects on orthopedic surgical proce-
dures [9, 10]. We found a signi�icantly lower utilization of knee arthroscopy in the Medicare popu-
lation within CON states compared with non-CON states. In addition, the rate of this decrease was
signi�icantly greater in CON states compared with non-CON states. Given increasing evidence that
patients with degenerative knee disease incur very little bene�it with knee arthroscopy, it is ex-
pected that the overall incidence of knee arthroscopy would decrease over time during the study
period, particularly in the Medicare population studied [2]. However, as seen in CON states, this
decrease was much more rapid, suggesting that these regulations might aid in more quickly limit-
ing unnecessary procedures and decreasing the overall use of such a procedure.

Another central tenet of CON regulations is to control unnecessary health care expenditures. In
the present study, we observed that CON states had signi�icantly lower charges for the same pro-
cedures at all time points, and overall, compared with non-CON states. In addition, there were sig-
ni�icantly more high- and mid-volume facilities within CON states performing these procedures
compared with non-CON states, where there were signi�icantly more low-volume facilities. This
data demonstrates the intended goals of CON regulations, to move more procedures into higher-
volume facilities that meet the needs of the populations they are serving. The mechanism of the
trends reported might be because CON regulations have been shown to serve as an effective bar-
rier to entry for ambulatory surgical centers, where most knee arthroscopic procedures take
place [1]. Prior studies have similarly demonstrated that CON regulations control the supply, and
thus overall cost, of certain health services. Hellinger demonstrated an association between CON
regulations and reductions in the number of hospital beds and health expenditures [6]. As with
our study, studies in cardiothoracic research have demonstrated a decrease in the expansion of
coronary intervention services leading to higher per-provider volumes in states with CON regula-
tions [7, 8, 19]. While the true socioeconomic reason for the association is much more complex
and beyond the scope of our study, there appears to be a real relationship between higher-volume
and lower-cost arthroscopic knee surgery in CON states than in those without such regulations
that is similar to the prior studies mentioned.

Finally, perhaps the most important goal of CON regulations is improving care quality. Prior ortho-
pedic research has well established the relationships among higher-volume centers, improved out-
comes, and lower complications [11, 21]. Thus, one would expect that the concentration of proce-
dures being performed at high-volume centers in CON states would yield lower complications
compared with non-CON states. Despite the exceedingly low incidence of complications following
knee arthroscopy, we did observe signi�icantly higher rates of ER visits within 30 days and infec-
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cerns about the regulations. For instance, some have argued that CON programs decrease compe-
tition, limit care access in certain rural areas, and are too variable from state to state. It is dif�icult
to obtain objective, accurate data on the true ef�icacy of CON programs, and more epidemiologic
research is needed to better evaluate in which states and under what circumstances these regula-
tions aid in care delivery.

In conclusion, our �indings demonstrate that, in at least the ways evaluated, CON regulations ap-
pear to have achieved their goals for knee arthroscopy. Further research is needed to determine
whether CON regulations impact the quality and sustainability of care provided to patients under-
going knee arthroscopy.
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Abstract
Certificate-of-need (CON) regulations can promote hospital efficiency by reducing 
duplication of services; however, there are practical and theoretical reasons why 
they might be ineffective, and the empirical evidence generated has been mixed. This 
study compares the cost-inefficiency of urban, acute care hospitals in states with 
CON regulations against those in states without CON requirements. Stochastic 
frontier analysis was performed on pooled time-series, cross-sectional data from 
1,552 hospitals in 37 states for the period 2005 to 2009 with controls for variations 
in hospital product mix, quality, and patient burden of illness. Average estimated 
cost-inefficiency was less in CON states (8.10%) than in non-CON states (12.46%). 
Results suggest that CON regulation may be an effective policy instrument in an 
era of a new medical arms race. However, broader analysis of the effects of CON 
regulation on efficiency, quality, access, prices, and innovation is needed before a 
policy recommendation can be made.
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Introduction

Containment of hospital costs has been a significant public policy concern for more 
than 50 years. Various approaches have been implemented to restrain hospital expendi-
tures, including the following: (a) revenue regulation, (b) utilization controls, (c) foster-
ing competition and creating market-like incentives, and (d) limiting capital expansion 
through certificate of need (CON) regulations. This article focuses on the later.

CON regulation was widely embraced in the 1970s as a cost-containment policy 
instrument. By 1980, every state except for Louisiana had passed CON legislation 
(Hellinger, 2009). However, support for CON waned in the 1980s as the introduction 
of market-like incentives in prospective payment programs introduced by Medicare 
and several states and the growth of risk-contracting caused the competitive paradigm 
to shift from service-based competition toward price-leadership (Devers, Brewster, & 
Casalino, 2003). Eleven states repealed their CON laws in the 1980s, and 12 additional 
states later repealed sections of their CON laws that covered acute care hospitals. 
Currently, 27 states have CON requirements for acute care hospitals (American Health 
Planning Association, 2013).

It was hoped that CON laws could slow the medical arms race in which hospitals 
compete on the basis of providing the latest medical technology and services that 
could result in expensive duplication of services and inefficient use of capital (Luft, 
Robinson, Garnick, Maerki, & McPhee, 1986). CON regulation could slow increases 
in hospital expenditures in two ways: (a) it could limit the building of new hospitals or 
(b) it could restrict the growth of new services. Either would concentrate capital in 
fewer providers, thereby enhancing capital utilization. However, empirical research 
has provided mixed support for the efficacy of CON regulations as a cost containment 
tool. For example, a review of early studies concluded CON regulation exerted little 
or no influence on hospital expenditures (Rosko & Broyles, 1988). Noether (1988) 
concluded that CON regulation was associated with higher costs because of inefficient 
resource allocation and that CON laws may also serve as entry barriers that deter com-
petitive pressures to reduce costs. Ho and Ku-Goto (2013) and Rivers, Fottler, and 
Younis (2007) also associated CON with increased hospital costs. Similarly, a report 
by the Federal Trade Commission and Department of Justice (2004) concluded: “The 
Agencies believe that, on balance, CON programs are not successful in containing 
health care costs, and that they pose serious anticompetitive risks that usually out-
weigh their purported economic benefits” (p. 22). It is possible that even if CON laws 
were associated with increased efficiency, the benefit to consumers might be limited 
if providers exercise market power and keep prices up in order to reap higher 
margins.

Although some in policy circles believe that CON regulation is a poor fit for today’s 
U.S. health care system, there is evidence that a new medical arms race is emerging. 
In the contemporary landscape providers are practicing a “retail strategy” in which 
services in the most profitable product-lines are expanded (Berenson, Bodenheimer, & 
Pham, 2006). This can be done by expanding services in general acute care hospitals 
or expanding services in other related entities such as ambulatory surgical centers and 
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small specialty hospitals. At acute care hospitals, the medical arms race is associated 
with specialization and accreditation (e.g., acquiring trauma center status). This expan-
sion of medical technology was part of what CON laws were intended to guard against.

Another change in the health care environment is the passage of the Affordable 
Care Act (ACA). The implementation of the ACA will eventually give millions of 
Americans greater access to health care. However, without commensurate increases in 
supply or improvements in efficiency, health care price inflation might accelerate. 
Following health care reform in Massachusetts, expenditures for health care services 
have increased (Mechanic, Altman, & McDonough, 2012). While a precise determina-
tion of the source of these expenditure increases has not been made, some research 
suggests they could have occurred because of a surge in hospital demand by those who 
were uninsured previously (Thompson, Huerta, & Ford, 2012). Total hospital expen-
ditures increased at an estimated annual rate of 4.1% in 2013 and are projected to 
increase by 5.8% in 2014. The implementation of the ACA was cited as an important 
factor driving the acceleration of spending for hospital care in 2014 and beyond 
(Cuckler et al., 2013). While much of this demand may be for primary care, there cer-
tainly can be effects on acute care hospital services. For example, the Rand Study 
provided some evidence that inpatient hospital care and outpatient care are comple-
ments (Phelps, 2010). Expansion in the supply of hospital-based acute care services 
might be necessary to meet increased demand stemming from the expansion of health 
insurance coverage; however, supply increases will need to occur in ways that do not 
contribute to cost and price increases themselves. CON laws may be a useful strategy 
toward that end.

Only a few studies have examined the empirical association between CON regula-
tion and hospital efficiency. Whereas cost decreases alone could occur through the 
reduction of services (with adverse consequences for access), efficiency is an impor-
tant metric to analyze because efficiency increases potentially allow expenditures to 
be decreased and access to be increased simultaneously. Two of the three studies that 
examined the association of CON laws with efficiency employed nonparametric fron-
tier techniques (Bates, Mukherjee, & Santerre, 2006; Ferrier, Leleu, & Valdmanis, 
2010). The other used regression analysis (Eakin, 1991). Mixed results were reported. 
For example, Bates et al. (2006) used a two-stage approach and estimated three Tobit 
models and the coefficient of CON was significant (p < .05) and positive in only one 
model, suggesting that CON either had no association or a slight positive association 
with technical efficiency. Ferrier et al. (2010), who estimated directional distance 
functions (Debreu, 1951), reported that CON states had higher technical efficiency but 
lower scale efficiency compared with non-CON states. Therefore, further evidence on 
this topic is warranted.

New Contribution

This study examines the association between state use of CON laws and hospital effi-
ciency using stochastic frontier analysis (SFA) with a recent panel data set that has a 
rich set of controls. Most studies examining the association of CON regulation with 
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costs or efficiency have used data well over a decade old, and the most current study 
used a data series that ended in 2002. Thus, most CON studies do not pertain to the 
current era in which a new medical arms race featuring service-line competition may 
be prevalent (Bates et al., 2006; Bazzoli, Gerland, & May, 2006; Devers et al., 2003). 
Our use of SFA to study the association of cost inefficiency with CON regulation 
offers an important advance in the CON literature. Unlike basic DEA studies like that 
conducted by Bates et al. (2006), SFA considers inefficiency from all sources (i.e., 
including allocative, scale, and scope inefficiencies), not just technical inefficiency. 
There is debate about the relative merits of DEA and SFA (Coelli, Rao, O’Donnell, & 
Battese, 2005). A strength of SFA is that it allows for measurement error and random 
shocks that might affect the estimation of efficiency. In contrast, DEA assumes that all 
departures from the best practice production frontier (i.e., where a completely efficient 
hospital would operate given its inputs and outputs) are due to inefficiency. Also, 
unlike previous studies that measured the association of CON programs with hospital 
efficiency, this study uses a rich set of product descriptor and quality variables. This 
helps avoid potential misclassification of product heterogeneity as inefficiency 
(Greene, 2004).

Stochastic Frontier Analysis

Stochastic frontier analysis (SFA) was developed independently by Aigner, Lovell, 
and Schmidt (1977) and Meeusen and van den Broeck (1977). Rosko and Mutter 
(2010) summarized the results from 27 U.S. hospital SFA studies. Although frontier 
analysis can have a production or cost orientation, this article employs the latter, which 
is consistent with most hospital applications (Rosko & Mutter, 2008).1 SFA decom-
poses variations from the best practice cost frontier into a random or classical error and 
a deterministic error, which is assumed to represent cost-inefficiency. SFA studies of 
hospitals typically use a model that includes cost function variables and inefficiency-
effects variables. The cost function variables are used to estimate a best practice cost 
frontier (i.e., where a completely efficient hospital would operate given its input prices 
and outputs). The inefficiency-effects variables locate a hospital with respect to the 
cost frontier on the basis of correlates of cost-inefficiency.

The estimation of the best practice cost frontier begins with the neo-classical cost 
function that assumes that total expenses depend on input prices and volume(s) of 
output(s). Inputs are not used as they belong in a production function (Kumbhakar & 
Lovell, 2000). However, recognizing that outputs, like admissions, are heterogeneous, 
it is important to control variations in input requirements for different types of admis-
sions by including product descriptor variables that reflect differences in care needs 
and quality. Following theory (Kumbhakar & Lovell, 2000) and the hospital literature 
(Grannemann, Brown, & Pauly, 1986; Rosko & Mutter, 2008), we use the following 
hybrid cost function:

TC f Y W PD eit it it it it= ( ) +    , ,,  (1)
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where TC represents total costs; Y is a vector of outputs; W is a vector of input prices; 
PD is a vector of product descriptors; i and t are the respective indexes for the hospital 
being observed and the year when the observation was made; and e is the error term, 
which can be decomposed as follows:

e v uit it it= +  ,  (2)

where v is statistical noise (i.e., assumed to be distributed as N(0, σ2)) and u consists 
of positive departures from the cost-frontier and represents cost-inefficiency (i.e., the 
percentage by which observed costs exceed minimum costs predicted for the best 
practice cost frontier; Lovell, 1993). Although u is frequently assumed to follow a 
half-normal distribution, there is no theoretical reason for the selection of this or other 
distributional forms for u. Coelli et al. (2005) indicate that the specification of a more 
general distribution, such as the truncated normal (Stevenson, 1980), has partially alle-
viated this problem. Concerns about this issue may be overstated as reviews of both 
the general literature (Coelli et al., 2005) and the health care literature (Rosko & 
Mutter, 2008) have consistently reported that varying assumptions about the distribu-
tion of the deterministic error has little impact on estimated inefficiencies.

Cost-inefficiency aggregates technical, allocative, scale, and scope inefficiency 
into a single measure. Technical inefficiency arises when the firm does not maximize 
output given a set of inputs employed. For example, if a hospital that employed a com-
bination of inputs that was capable of producing 1,000 units of output produced only 
700 units of output, it would be considered 30% inefficient or 70% efficient. Allocative 
inefficiency results when firms do not use the least costly combination of inputs in 
producing output. This occurs when the ratio of the marginal product of capital to the 
price of capital is not equal to the ratio of the marginal product of labor to the price of 
labor. Scale inefficiencies occur when the firm departs from the minimum point of its 
long-run average cost curve. When this occurs, firms are said to be operating at a point 
on their long-run average cost curve where either increasing returns (i.e., the firm is 
too small) or decreasing returns (i.e., the firm is too large) exist. Thus, scale inefficien-
cies are reflective of the size of the firm. Scope inefficiencies are due to the firm’s 
inability to reap the advantages that sometimes occur in the joint production of outputs 
that require similar inputs (e.g., providing medical and surgical care in the same gen-
eral hospital). They reflect the scope of the firm’s operations (e.g., whether it is too 
specialized or too diversified).

Controlling heterogeneity is an important concern in conducting hospital SFA stud-
ies because variations in the amount or type of care required by patients could other-
wise be confused with inefficiency (Greene, 2004; Rosko & Mutter, 2008). For 
example, without adjustment for case-mix intensity, the cost-inefficiency of academic 
medical centers and other hospitals that serve a disproportionate number of severely ill 
patients would be systematically overstated. Mutter, Rosko, and Wong (2008) demon-
strate the importance of controlling for quality and patient burden of illness in studies 
of hospitals using SFA. In their review of hospital SFA studies, Rosko and Mutter 
(2008) found that output heterogeneity is usually controlled by including product 
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descriptor variables for quality and case-mix. The former include structural measures 
such as teaching activities and risk-adjusted outcomes while the latter include a variety 
of inpatient and outpatient case-mix measures.

Research Design and Method

Data Sources

This study is based on panel data of 1,552 U.S. short-term, urban acute care hospitals 
for the period 2005 to 2009 (T = 5). Since it was critical to control for heterogeneity 
by including patient burden of illness variables and in-hospital outcome measures of 
quality in the model, the study was restricted to the 37 states2 for which the State 
Inpatient Databases (SIDs)3 were available through the Healthcare Cost and Utilization 
Project (HCUP)4 for the entire study period. A balanced panel was used. We compared 
hospital cost-inefficiency in states having CON programs that regulated acute care 
beds during the study period with hospitals in states that did not.5 We restricted the 
study to urban areas because rural areas might face different market conditions and 
because previous work (Folland & Hofler, 2001; Zuckerman, Hadley, & Iezzoni, 
1994) found that it would be inappropriate to pool urban and rural hospitals because 
their cost structures differ.

The primary source for hospital-level data was the American Hospital Association 
(AHA) Annual Survey of Hospitals. Medicare Hospital Cost Reports were used to 
calculate the price of capital and the percentage of acute care beds. The case-mix index 
came from the Centers for Medicare & Medicaid Services. Health maintenance orga-
nization (HMO) penetration at the county level came from Thomson Reuters. AHA 
data were used to calculate a Herfindahl–Hirschman Index (HHI) to reflect hospital 
competition at the county level.

Model Specification

Following the methods of Mutter et al. (2008), a hybrid translog cost function was 
employed in the SFA. The general form of the translog cost model was used to esti-
mate the stochastic frontier for U.S. hospitals. It can be expressed as follows:

 (3)

where TC, Y, W, PD, v, and u are the variables described above; J is the number of 
output variables; K is the number of price variables; R is the number of product 
descriptor variables; and α, β, δ, γ, η, and ρ are parameters to be estimated.

To estimate hospital-specific inefficiency, we used a time-varying model proposed 
by Battese and Coelli (1995). In this model the inefficiency effects are defined by
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u Z w uit
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where Zit is a vector of N explanatory variables associated with the inefficiency-
effects; κ is a vector of unknown parameters to be estimated; and wit are unobservable 
random variables, assumed to be independently distributed with mean zero and 
unknown variance, σ2. This model allows an estimation of the impact of firm-specific 
and environmental factors on inefficiency (Hjalmarsson, Kumbhakar, & Heshmati, 
1996). By including time in the Z vector with other firm-specific variables, ineffi-
ciency can differ by firm and over time.

The parameters of the cost frontier and the inefficiency effects variables were 
simultaneously estimated by a maximum likelihood method using the FRONTIER 4.1 
program, which uses a random-effects regression technique (Coelli, 1996). The cost 
efficiency of the ith hospital in the tth year is defined as the ratio of the estimated sto-
chastic frontier total costs to observed total costs. The stochastic total cost frontier is 
defined by the value total costs would be if uit (i.e., the cost efficiency effect) were 
equal to zero (i.e., full efficiency). Battese, Heshmati, and Hjalmarsson (2000) show 
that

CE uit it= −( ) exp ,  (5)

where CEit is the cost efficiency and uit as defined previously. This indicates that cost 
efficiency is no greater than 1 and the reciprocal of this quantity, exp(uit), is no less 
than 1. The amount by which exp(uit) exceeds 1 is a measure of cost-inefficiency.

Cost Function Variables

The standard assumption of linear homogeneity in input prices is imposed by normal-
izing the equation by the wage rate. Thus, the dependent variable is the logarithm of 
total expenses divided by the wage rate. The continuous output and input price vari-
ables are log-transformed. Inpatient admissions, postadmission days (equals total 
inpatient days minus total admissions), and outpatient visits are included as outputs in 
the cost function. Hospital outputs were treated as exogenous, an assumption common 
to hospital cost studies (Grannemann et al., 1986).

Two inputs, capital and labor, are recognized by the cost-function. The price of 
labor was approximated by the area average annual salary per full-time-equivalent 
employee and the price of capital was approximated by depreciation and interest 
expenses per bed. For both inputs, the average price was computed for all short-term 
general hospitals in the Core Based Statistical Area in which the study hospital was 
located. A more complete specification of input prices would be desirable. However, 
given the relatively poor quality of input price information, we followed past practices 
(Grannemann et al., 1986; Rosko & Mutter, 2008; Zuckerman et al., 1994) and used 
this limited set of price variables.
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To control variations in output, a variety of product descriptor variables were 
employed. Since we are estimating a cost function, we limit these to variables that 
reflect output quality and intensity of care required to produce output. These variables 
include the following: the Medicare Case-Mix Index, ratio of emergency department 
visits to total outpatient visits, ratio of outpatient surgeries to total outpatient visits, 
proportion of total hospital beds classified as acute care, and ratio of births to total 
admissions. These variables are consistent with the model employed by Rosko and 
Mutter (2008). All of these reflect severity case-mix and the first four are expected to 
have positive coefficients. The absence of publicly available case-mix indices for out-
patient care necessitated the use of proxies for this measure. While the Medicare Case-
Mix Index has been shown to be highly correlated with the overall case-mix index of 
hospitals, we included the ratio of births to total admissions to reflect one dimension 
of case-mix among the non-Medicare population. Since some hospitals serve a mix-
ture of acute care and nonacute care patients, we included the proportion of total hos-
pital beds classified as acute care to reflect patients who would not be included in the 
DRG-based Medicare Case-Mix Index. Teaching status was incorporated by the use of 
binary variables for major (i.e., member of the Council of Teaching Hospitals) and 
other teaching hospitals. Nonteaching hospitals are the omitted reference category. In 
addition to these variables, a vector of 29 log-transformed comorbidity variables mea-
suring the rates of those comorbidities per discharge at the hospital level were also 
included (Elixhauser, Steiner, Harris, & Coffey, 1998). The comorbidity variables 
were identified by the application of the Comorbidity Software to HCUP data and 
control for patient burden of illness.6 Mutter et al. (2008) found that without these 
controls, differences in patient burden of illness can masquerade as hospital 
inefficiency.

To control for patient safety and inpatient quality, we included four risk-adjusted, 
hospital-level measures of patient safety from the application of Version 3.2a of the 
Agency for Healthcare Research and Quality (AHRQ) Patient Safety Indicator (PSI) 
software to the SID: rates of failure to rescue, iatrogenic pneumothorax, infection due 
to medical care, and accidental puncture/laceration. We included five risk-adjusted, 
hospital-level measures of inpatient quality from Version 3.2a of the AHRQ Inpatient 
Quality Indicator (IQI) software applied to the SID: rates of in-hospital mortality for 
acute myocardial infarction (AMI), congestive heart failure (CHF), stroke, gastroin-
testinal hemorrhage, and pneumonia. To maintain an adequate sample size, we selected 
IQIs and PSIs that had nonzero denominators for at least 1,500 hospitals per year and 
which were not among the PSIs found to have a high percentage of events that were 
present on admission (Houchens, Elixhauser, & Romano, 2008). The IQIs and PSIs 
were transformed by taking their square root since some hospitals had a value of zero 
for those variables (Mutter, Wong, & Goldfarb, 2008).

We included a measure of reservation quality in the cost function. The use of reser-
vation quality is consistent with the notion that all empty beds are not waste (Folland 
& Hofler, 2001). Rather, they provide for the contingency of surges in demand to 
prevent situations in which there are no available beds for newly admitted patients. 
Folland and Hofler (2001) point out that the use of this variable may reduce a potential 
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bias against small hospitals that typically experience greater variability in inpatient 
utilization. Our method of calculating reservation quality by dividing the difference 
between total beds and average daily census by the square root of average daily census 
follows the approach of Joskow (1980). We also included a time trend in the cost 
function.

Inefficiency Effects Variables

To correctly draw inferences about the impact of CON regulation on hospital cost-
inefficiency, it is important to control for major factors that may affect hospital inef-
ficiency. While a binary variable for the presence of CON regulation is of primary 
interest, we also controlled for other correlates of cost inefficiency. We developed this 
set of control variables from X-inefficiency Theory (Leibenstein, 1987) and a review 
of hospital SFA studies (Rosko & Mutter, 2010).

To control for the effect of ownership form on inefficiency, binary variables (1/0) 
for investor-owned hospitals and public hospitals were used. Not-for-profit hospitals 
served as the omitted reference category. Variables for Medicare share of admissions 
and Medicaid share of admissions were used to reflect pressures associated with pub-
lic payers. Since November 1983, a prospective payment system (PPS) has been used 
to regulate payment rates made by Medicare. Hospitals are allowed to keep the surplus 
between the payment rate and actual costs of providing service. Conversely, hospitals 
can lose money if their costs exceed the PPS rate. Medicaid payment policies vary 
across states. Many states have implemented some form of PPS; however, even in 
states where PPS is not used, the payment rates generally are set well below cost 
(Santerre & Neun, 2007).

Since a number of SFA studies have shown that hospitals belonging to multihospi-
tal systems are more efficient than free-standing hospitals (Rosko & Mutter, 2010), 
system membership was entered as a (1/0) binary variable. HHI was used to reflect 
competitive pressures. It was calculated by summing the squares of the market shares 
of admissions for all of the general acute care hospitals in the county. In this calcula-
tion, hospitals in the same health care system in the same county were treated as the 
same producer. This index takes on a value of 1 in monopolistic markets and approaches 
0 as output is dispersed among more firms. Thus, higher values reflect less competi-
tive pressure. If service-based competition is being practiced, then cost-inefficiency 
should be greater in more competitive markets.

HMO penetration, defined as the percentage of the population in the county that is 
enrolled in HMOs, reflects the financial pressures exerted by managed care organiza-
tions. Rosko and Mutter’s (2010) review of SFA studies found that HMO penetration 
rate is usually positively associated with hospital cost-efficiency. However, other 
results were found in a few studies.

The final control variable is time trend (equal to 1 in 2005, equal to 2 in 2006, etc.). 
This variable allows time-varying efficiency. In contrast, the trend variable in the cost 
function permits a neutral shift in the cost frontier. Descriptive statistics are provided 
in Table 1.
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Results

Our preferred model was based on the results of a number of likelihood ratio tests 
(Greene, 2011). See Table 2. As result of the tests, we used SFA (instead of OLS), a 
translog cost function, and assumed the composed error followed a truncated-normal 
distribution (Note: When a normal-half-normal distribution was used, the mean cost-
inefficiency estimate fell slightly from 10.50% to 10.45%; the hospital-level cost-
inefficiency estimates from the two models were highly correlated [r = .999]). The 
results also suggest that the inefficiency-effects variables as a group have significant 
(p < .01) explanatory power.

Table 1. Variable Names and Descriptive Statistics.

Variable name

CON states Non-CON states

Mean SD Mean SD

Cost function variables
 Total expenses (000s) 257,668 259,190 235,675 245,989
 Inpatient admissions 15,714 11,640 13,997 9,214
 Outpatient visits 241,525 264,184 209,486 232,599
 Postadmission days 67,654 58,620 54,836 42,650
 Price of capital 523.053 122.366 531.399 130.431
 Acute care beds as a percentage of total beds in hospital 88.8347 12.0099 88.8276 12.5751
 Births as a percentage of total admissions in hospital 10.2605 6.5904 14.1339 8.6341
 Emergency department visits as a percentage of total 

outpatient visits in hospital
29.2163 16.8242 29.2701 17.0693

 Medicare Case-Mix Index 1.4658 0.2188 1.4828 0.2261
 Member of the Council of Teaching Hospitals (COTH) 

(binary variable 1, 0)
0.1626 0.3690 0.1217 0.3270

 Other teaching hospital (binary variable equals 1 if hospital 
has medical residents but is not a member of COTH)

0.3564 0.4790 0.3183 0.4659

 Outpatient surgical operations as a percentage of total 
outpatient visits in hospital

4.1988 3.3115 4.4090 4.2202

 Reservation quality 6.6312 3.4808 6.8620 3.4027
Inefficiency-effects variables
 State has Certificate of Need requirement (binary variable 

1, 0)
1.0000 0.0000 0.0000 0.0000

 Government, nonfederal hospital (binary variable 1, 0) 0.1103 0.3133 0.1166 0.3210
 Herfindahl–Hirschman Index 0.4479 0.2817 0.3585 0.2471
 HMO penetration rate in county 22.3536 8.1933 29.1125 14.7297
 Investor-owned hospital (binary variable 1, 0) 0.1512 0.3583 0.1865 0.3895
 Medicaid admissions as a percentage of total admissions 

in hospital
17.7861 9.8449 18.3206 10.8281

 Medicare admissions as a percentage of total admissions 
in hospital

44.0752 9.7226 41.5380 10.3710

 Member of multihospital health care system (binary 
variable 1, 0)

0.6488 0.4774 0.7351 0.4413

Note. CON = certificate-of-need; HMO = health maintenance organization. The regression model also included control 
variables for comorbidities, risk-adjusted mortality rates, and risk-adjusted patient safety event rates. Descriptive 
statistics for these are available on request to the authors.
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Table 3 provides parameter estimates for the cost function components of the pre-
ferred model. Some of the estimated coefficients of the input price and output vari-
ables were counterintuitive or not significantly different from zero (p < .05). This 
occurred because the translog cost function requires the use of squared and interaction 
terms for these variables, which are highly correlated. As is well known, multicol-
linearity reduces the reliability of parameter estimates but does not introduce a bias. 
When the Cobb-Douglas model (which restricts the parameters of the squared and 
interaction terms to equal zero) was used, the estimates of the input price and output 
variables were highly significant (p < .001) and positive as expected.

Most of the product descriptor variables reflecting case mix were positive and sta-
tistically significant. The Medicare Case Mix Index was positive and significant. The 
coefficient for the major teaching hospital variable was larger than that estimated for 
the other teaching hospital variable. Having a higher percentage of acute care beds, 
more emergency department visits as a percentage of total outpatient visits, and more 
outpatient surgical operations as a percentage of outpatient visits to the hospital were 
also associated with higher costs. Higher reservation quality was also associated with 
higher costs.

Parameter estimates for the inefficiency-effects variables are shown in Table 4. 
Eight of the nine inefficiency-effects variables had significant parameter estimates. 
HHI was the exception.

The coefficient on CON regulation was negative and significant, which suggests that 
hospitals located in states that have CON regulation are more cost-efficient than hospi-
tals located in other states. Univariate analysis (see Table 5) found that hospitals operat-
ing under a regime of CON regulation had a mean cost-inefficiency score of 8.10%, 
while hospitals in the comparison group had a mean cost-inefficiency score of 12.46%. 

Table 2. Generalized Likelihood-Ratio Tests of Null Hypotheses for Parameters of the 
Translog Stochastic Cost Frontier Model.

Model Log likelihood Lambdaa Implication

OLS, translog 1778.6039 NA NA
SFA, translog, truncated-normal 2092.1339 627.0601 Use SFA rather than OLS
SFA, Cobb-Douglas, truncated 

normal
1889.6815 404.9048 Use translog rather than 

Cobb-Douglas
SFA, translog, truncated-normal, 

no efficiency-effects variables
1812.6299 559.0080 Use inefficiency effects 

variables
SFA, translog, half-normal 2087.4160 9.4358 Use normal-truncated 

normal error rather 
than normal-half-
normal distribution for 
residuals

Note. NA = not available; OLS = ordinary lease square; SFA = stochastic frontier analysis.
a. All Lambda values are significant at p < .01.
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This difference between the two groups was highly significant (p < .001). Compared 
with the unregulated hospitals, hospitals in CON states had a higher occupancy rate 
(67.73% vs. 65.49%) and a lower average adjusted (for case-mix and outpatient activ-
ity) cost per admission ($9,037 vs. $9,849) and lower operating margin (−0.0159 vs. 
−0.0064). There was not a significant difference in labor productivity (t = 0.887).

The inefficiency-effects results also indicate that for-profit hospitals are the most 
cost-efficient ownership category while public hospitals are the least. Hospitals with a 
greater proportion of admissions covered by Medicare or by Medicaid tend to be more 
cost-efficient. Hospitals that were members of multihospital systems tended to be 

Table 3. Parameter Estimates for the SFA Cost Frontier Model (Translog With Truncated-
Normal Residual, n = 7,760; 2005-2009 Panel).

Variable Coefficient t Ratio

Cost-function variables
Constant 13.4022 13.5068*
Ln(Inpatient admissions) −0.0030 −0.0100
Ln(Outpatient visits) 0.0475 0.4493
Ln(Postadmission days) 0.0471 0.1811
Ln(Price of capital) −1.8139 −6.4435*
Ln(Price of capital-squared) 0.3363 6.8360*
Ln(Inpatient admissions-squared) −0.2778 −6.8618*
Ln(Outpatient visits-squared) −0.0191 −2.4267**
Ln(Postadmission days-squared) −0.1880 −6.1324*
Ln(Inpatient admissions * Outpatient visits) 0.0247 0.8040
Ln(Inpatient admissions * Postadmission days) 0.5556 8.8636*
Ln(Outpatient visits * Postadmission days) −0.0051 −0.2049
Ln(Price of capital * Inpatient admissions) −0.0123 −0.2795
Ln(Price of capital * Outpatient visits) 0.0496 3.3100*
Ln(Price of capital * Postadmission days) −0.0521 −1.4061
Medicare Case-Mix Index 0.4718 30.1367*
Member of the Council of Teaching Hospitals 0.1134 12.1166*
Other teaching hospital 0.0206 3.8585*
Acute care beds as a percentage of total beds in 

hospital
0.0008 3.2702*

Births as a percentage of total admissions in hospital 0.0001 0.1697
Emergency department visits as a percentage of total 

outpatient visits in hospital
0.0008 3.7643*

Outpatient surgical operations as a percentage of 
total outpatient visits in hospital

0.0116 13.9808*

Reservation quality 0.0068 10.1703*
Trend −0.0083 −2.6043*

Note. The regression model also included control variables for comorbidities, risk-adjusted mortality 
rates, and risk-adjusted patient safety event rates.
*p < .01. **p < .05.
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more cost-efficient than their free-standing counterparts. Hospitals located in areas 
with more HMO penetration tended to be less cost-efficient.7 Finally, the coefficient 
of the HHI was negative but only weakly significant (p < .10). The negative sign is 
consistent with service-based competition.

Discussion

This study has a number of potential limitations. First, it relies on SFA, an approach 
that has drawbacks. Some concerns about SFA that have been raised in the past include 
that it relies on strong assumptions about the nature of the cost function and the 
assumed distribution of the composed error term and that the heterogeneity of hospital 
output could skew results (Newhouse, 1994). As noted above, subsequent empirical 
work and greater access to hospital data and advances in measurement have alleviated 
some of these concerns. Second, the analysis was restricted to hospitals in 37 states 
that participated in HCUP during the entire study period. The results, while from a 
diverse group of states, are not necessarily generalizable to non-HCUP states. 
However, the mean values of variables reflecting size, ownership and system member-
ship of hospitals in the study states are very similar to those of all 50 states.

Contrary to the conventional wisdom that CON regulations have either been inef-
fective or counterproductive, we found that hospitals in states with CON regulations 
for acute care beds were more cost-efficient than hospitals located in other states. Our 
analyses suggest the differences could be driven by variations in capital efficiency. 
Mean total capital expenses per bed were significantly (p < .01) less in the hospitals in 
the CON states ($55,058) than in other states ($57,972). Also, the mean occupancy 
rate (see Table 5) was 2.24% higher in hospitals that operated under a CON regime 

Table 4. Parameter Estimates for the SFA Inefficiency-Effects Variables.

Inefficiency-effects variables Coefficient t Ratio

MU –0.6465 –8.9848*
State has Certificate of Need requirement –0.6456 –9.8262*
Investor-owned hospital –0.8141 –12.3268*
Government, nonfederal hospital 0.3265 11.6366*
Medicare admissions as a percentage of total 

admissions in hospital
–0.0135 –9.9898*

Medicaid admissions as a percentage of total 
admissions in hospital

–0.0098 –8.1961*

Member of multihospital health care system –0.3337 –10.7889*
Herfindahl–Hirschman Index –0.0717 –1.8311**
HMO penetration rate in county 0.0064 7.4267*
Trend 0.1198 9.8333*
Sigma-squared 0.1824 23.2196*
Gamma 0.8603 120.2799*

*p < .01. **p < .10.
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than in those located in other states. Combined with results from other studies that 
have found that physician-owned specialty hospitals have grown less in states that 
have CON laws than in states that do not restrict capital formation, our findings sug-
gest that CON could potentially temper the new medical arms race and promote effi-
ciency in hospitals (Carey, Burgess, & Young, 2008).

We also found that labor productivity was similar in the states with or without CON 
regulations and that hospitals located in CON states had lower profitability as mea-
sured by the operating margin. Both results inform the debate on the efficacy of CON 
regulation. The labor productivity result suggests that, contrary to some concerns 
about unintended consequences of CON regulation, labor is not being substituted for 
the more highly regulated capital inputs. Also, concerns about CON being used to 
dampen competition are mitigated by both the profitability result and the cost-effi-
ciency result.

The efficacy of CON programs has been under considerable debate for a lengthy 
period of time. Some have argued that it was conceptually better fitted for the environ-
ments of the 1960s and 1970s when a medical arms race was fueled by cost-based 
reimbursement. However, the emergence of a new medical arms race during the new 
millennium (and the possibility that the ACA will add more fuel to the inflationary 
fire) may call for rethinking the future of CON programs (Berenson et al., 2006; 
Devers et al., 2003). While many new hospitals (i.e., a net gain [new hospitals minus 
closed hospitals] of 59 hospitals) have been built in the last 5 years (Medicare Payment 
Advisory Commission, 2013), it is not completely clear that CON is needed to dampen 
service-line competition. For example, the provisions of the ACA of 2010 prohibited 
expansion of existing physician-owned hospitals and banned any new physician-
owned hospitals not built and Medicare-certified by December 31, 2010. Another 
option to deal with the new medical arms race is to adjust prices so that the incentive 
to expand formerly high-profit service lines is reduced. Baker (2008) points out that 
private health plans have taken advantage of excess capacity in certain services lines 
to reduce prices in their markets. However, government administered-pricing schemes 
such as those used by Medicare8 have lacked the flexibility to do this.

Table 5. Variable Names and Descriptive Statistics for Performance Variables.

Performance variablesa

CON states Non-CON states

Mean SD Mean SD

Cost-inefficiency 0.0810 0.0371 0.1246 0.1050
Capital expenditures per bed $55,057.97 26,522.89 $57,971.52 29,190.74
Cost per CMI-adjusted admission $9,036.78 3,089.27 $9,848.51 4,020.18
Labor productivity 0.6733 0.1990 0.6690 0.2251
Occupancy rate 0.6773 0.1384 0.6549 0.1331
Operating margin −0.0159 0.1207 −0.0064 0.1590

a. All performance variables (except labor productivity) have mean differences between CON and non-
CON states that are significantly different at p < .01.
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In conclusion, our results have found a plausible association between CON regula-
tion and greater hospital cost-efficiency. We believe that our research informs the 
often contentious debate over the efficacy of CON laws. After a period of aggregate 
contraction the pace of hospital construction has seen recent increases (Baker, 2008; 
Bazzoli et al., 2006). And increased capacity may be associated with increased expen-
ditures and reduced quality (via the volume–outcomes relationship). However, find-
ings to the obverse are also available. CON regulation has a complex impact on costs, 
prices, access, and quality in a variety of settings that extend beyond acute hospital 
care, which is the focus of this study. We recommend that a meta-analysis on the 
impact of CON regulation on cost, pricing behavior, access, innovation, and quality be 
conducted to determine the efficacy of CON laws in a new environment that features 
service-based competition, accountable care organizations and high-deductible health 
plans. It is possible that while CON regulation might facilitate the efficient production 
of hospital care, other policy mechanisms are superior when a broader context is 
considered.
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Notes

1. A production orientation, which would measure technical inefficiency, is difficult to use for 
multiproduct organizations like hospitals. It would require a composite output measure that 
would be difficult if not impossible to validly construct. On the other hand, cost-inefficiency 
SFA models can include multiple outputs and/or multiple product descriptors as independent 
variables.

2. The 37 states are Arizona, Arkansas, California, Colorado, Connecticut, Florida, Georgia, 
Hawaii, Illinois, Indiana, Iowa, Kansas, Kentucky, Maryland, Massachusetts, Michigan, 
Minnesota, Missouri, Nebraska, New Hampshire, New Jersey, New York, Nevada, North 
Carolina, Ohio, Oklahoma, Oregon, Rhode Island, South Carolina, South Dakota, Tennessee, 
Texas, Utah, Vermont, Washington, West Virginia, and Wisconsin.

3. The SID contains the universe of the inpatient discharge abstracts in participating states, 
translated into a uniform format to facilitate multistate comparisons and analyses. See 
https://www.hcup-us.ahrq.gov/sidoverview.jsp for more information.

4. HCUP is a family of health care databases and related software tools and products developed 
through a federal–state–industry partnership and sponsored by the Agency for Healthcare 
Research and Quality. See http://www.hcup-us.ahrq.gov/ for more information.

5. According to the American Health Planning Association (2013), during the study period 27 
states enforced CON regulations for acute care hospital beds. The states that require a CON 
for acute care hospitals are the following: Alabama, Alaska, Connecticut, Delaware, Florida, 
Georgia, Hawaii, Illinois, Iowa, Kentucky, Maine, Maryland, Michigan, Mississippi, 
Missouri, Nevada, New Hampshire, New Jersey, New York, North Carolina, Rhode Island, 
South Carolina, Tennessee, Vermont, Virginia, Washington, and West Virginia.

6. The Comorbidity Software assigns variables that identify comorbidities in hospital dis-
charge records using the diagnosis coding of International Classification of Diseases, Ninth 
Edition, Clinical Modifications (ICD-9-CM). The comorbidities are described in Elixhauser 
et al. (1998). The software is available for free download at http://www.hcup-us.ahrq.gov/
toolssoftware/comorbidity/comorbidity.jsp.

7. This result was counterintuitive. We considered the possibility that the demand for HMOs 
might be greater areas where hospitals are more cost-inefficient. This would constitute an 
endogenous relationship. Methods for detecting and dealing with endogeneity are not as well 
developed in SFA as they are in linear regression methods (Mutter, Greene, Spector, Rosko, 
& Mukamel, 2013). However, as a crude test (Note: the Hausman test is not appropriate for 
SFA) we substituted an instrumental variable for HMO penetration based on Rosko (2001). 
The results did not change when this variable was included in the model.

8. Medicare has refined its DRG system to address cream-skimming by specialty hospitals 
(Medicare Payment Advisory Commission, 2005). However, its impact has not been defini-
tively determined.
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Report Highlights 

Virginia Health Sector Spending 

• Total annual personal health care (PHC) spending in Virginia increased from a revised 

estimate of $78.6 billion in 2021 to $83.5 billion in 2022 (an increase of 6.3%). This is a 

continuation of the growth in 2021 after the decline in 2020.  

• Total health spending as a percent of the state Gross Domestic Product for Virginia fell to an 

estimated 14.9% in 2022, the smallest share since 2011. The percentage of the economy 

going to health care in Virginia is well below the national average of 17.1%.  

• PHC spending increased in Virginia by an average year-over-year rate of 6.3% in 2022, 

slightly below last year’s growth rate of 7.6%. Average national PHC spending increased by 

6.0% in 2022, slower than Virginia’s rate.  

• If Virginia had spent the same portion of its GDP on health care as the U.S. average (17.1%), 

spending would have been $14.9 billion dollars more in 2022.  

• Health spending per capita in Virginia in 2022 was about $1,800 lower than the national 

average, with all major spending categories lower than their national comparators. This 

$1,800 per capita health care spending gap between Virginia and the U.S. has increased 

from 2021, when it was $1,600 per person. 

• Virginians in 2022, on average, spent $570 less per capita on hospital services, $260 less 

per capita on professional services, $340 less on prescription drugs, $130 less on nursing 

home and home health care, and $510 less on other types of care.    

• The largest payer for PHC products and services in Virginia is private health insurance, 

spending an estimated $27.3 billion on personal health care in 2022, followed by Medicare 

at $18.5 billion, and Medicaid $15.3 billion, although Medicaid has been the fastest-growing 

payer in spending and enrollment since 2015. 

Virginia Private Health Insurance Trends 

• For individuals with health insurance coverage through a private-sector employer, the 

average single premium in 2022 was $7,400 and the average family premium was $21,400.  

• Including average deductibles, the sum of average premiums and deductibles was $9,400 

for single coverage and $25,200 for family coverage. Virginia’s average single premium plus 

deductible was nearly the same as the national average ($9,600), while the average family 

premium plus deductible was slightly lower than the national average ($25,700).  

• These annual single and family premiums have increased 24.2% and 21.8%, respectively, 

between 2015 and 2022, while combined premium and deductible totals have increased 

even faster (31.2% for single coverage and 26.2% for family coverage). 

• Since 2008, per-enrollee private insurance personal health care spending has increased by 

51.6%, while single annual premiums have increased by 76.6%, and family premiums have 

increased 79.3%. Growth in the combination of premiums and deductibles has been even 

faster over this period, rising 89.1%.  

Virginia Health Sector Government Assistance 

• Federal government financial assistance for the health care sector in Virginia declined 

substantially in 2022. After receiving $800 million in assistance in 2021, this support fell to 

$235 million in 2022.  

• The Provider Relief Funds Virginia received decreased by 19.8% in 2022 from a year prior, 

while the Paycheck Protection Program ended nationwide. The combined pandemic-related 

federal government assistance received decreased significantly (68%) in 2022. 
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Virginia Health Sector Employment 

• In the fourth quarter (Q4) of 2022, 389,000 individuals were employed by the health care 

sector in Virginia, about 11.5% of the total private sector employed population. This is up 

5.2% from Q4 2021 and is now above the pre-pandemic peak of 381,000 workers. 

• Employment rose across the major health care sectors; ambulatory settings gained an 

estimated 10,000 workers between 2021 and 2022, hospitals gained 5,000 workers, and 

nursing homes and residential settings gained 4,000 workers. 

• As of Q4 2022, total health sector employment in Virginia was 4.7% above the beginning of 

2019, with hospital employment up 3.0% and ambulatory employment up 10.4%. Nursing 

and residential employment remained below 2019 levels, down 6.6%. 

• A tight labor market for health care workers continued in 2022 in Virginia, driving up the 

costs for providers. Average annual wages for healthcare practitioners (e.g., physicians, 

nurses, and technicians) were up 2.8% year over year in 2022, while annual wages for health 

care support roles (aides and assistants) were up 6.6%. Since 2019, these annual wages 

were up 12.1% and 11.0%, respectively. 

• The overall unemployment rate for health care jobs remained very low in Virginia in 2022, at 

2.7% across health care industry roles and 2.1% among health care occupations. 

Data Source Updates and Revisions 

This document follows and updates previous reports that have been published (2019, 2020, 2021). 

Those works provided a comprehensive look at health sector trends for the Commonwealth of 

Virginia, including measures of health care spending, employment, and insurance costs from 2015 

to 2021, using data from the Center for Medicare & Medicaid Services (CMS) National and State 

Health Expenditure Accounts (NHEA), data from the Commonwealth’s All-Payer Claims Database 

(APCD), and a variety of other government sources. 

Similar to last year, this report incorporates data on NHEA personal health care spending by state of 

residence that was released in the fall of 2022 by CMS. Those state-specific data include estimates 

of health spending, by category and by payer, from 1991 through 2020. We continue to benchmark 

all state data sources to the CMS state health spending levels for all years through 2020 and apply 

other state data sources to estimate growth in spending between the final benchmark year (2020) 

and 2022. National health spending data from CMS are available through 2022 and are included as 

comparisons to Virginia’s trends in this report. 

These reports differentiate between spending trends in PHC categories, non-PHC categories, and 

total health care spending in Virginia. PHC spending is the subset of health care expenditures that 

includes the direct use of health care goods and services, including hospital care, physician and 

clinical services, nursing home and home health care, prescription drugs, and durable medical 

equipment. Non-PHC health expenditures are components of health spending not directly tied to 

health care utilization, such as the administration costs of Medicare and Medicaid, the net cost of 

private health insurance, research and development, public health expenditures, and other expenses 

on infrastructure and equipment.  

While prior reports have primarily assessed trends in total health spending, the varying impacts of 

the COVID-19 pandemic have caused some of the underlying PHC and non-PHC spending trends to 

diverge, such that greater clarity in this report is required. As such some data and charts previously 

reporting “total health spending,” may now report PHC spending or vice versa. 

  

https://altarum.org/publications/tracking-virginia-s-health-care-sector-through-2019
https://altarum.org/publications/virginia-s-health-care-sector-economic-trends-2020
https://altarum.org/sites/default/files/uploaded-publication-files/Virginia's-Health-Care-Spending-and-Employment-Trends-in-2021_Altarum-Report.pdf
https://www.cms.gov/research-statistics-data-and-systems/statistics-trends-and-reports/nationalhealthexpenddata/nationalhealthaccountsstatehealthaccountsresidence
https://www.cms.gov/research-statistics-data-and-systems/statistics-trends-and-reports/nationalhealthexpenddata/nationalhealthaccountsstatehealthaccountsresidence
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We continue our methodology from last year’s report by using the Bureau of Economic Analysis (BEA) 

personal consumption expenditure (PCE) data by health sector components, allowing us to update 

BEA estimates of the Virginia health sector that previously relied only on personal income, a subset 

of PCE. Due to updates to 2021 BEA data and other sources, total Virginia PHC spending for 2021 

was revised downward slightly from $78.5 billion to $77.2 billion.  

Similar to last year, the CMS Geographic Variation File for 2022 was not available at the time of 

analysis. Instead, this year we again used BEA data on state gross domestic product (GDP) 

government transfer components, which detail the value of Medicare benefits provided to Virginia 

residents as the approach to estimate the most recent year of Medicare spending trends. 

It is essential to note the 2020–2022 estimates of PHC spending in Virginia takes the estimates of 

total CMS state health expenditure data and subtracts one-time federal government financial 

assistance to providers—Paycheck Protection Program (PPP) and Provider Relief Funds (PRF)—to 

estimate the true health spending used on the receipt of care in all years. We then separately 

assessed trends in government assistance between 2020 and 2022 in a subsequent section. In 

recent releases of the official NHEA for the U.S. for 2020 and 2022, CMS includes these payments in 

their health spending estimates; therefore, to be consistent with our analyses of Virginia health 

spending trends, we omitted the PPP and PRF data from the national health spending findings in all 

comparisons. 

Additional key data sources used in this report include the Virginia APCD, from which we used data 

on Medicaid and commercial health insurance claims; CMS Form-64 data on state Medicaid 

expenditures; Altarum’s Health Sector Economic Indicators (HSEI) data; Agency for Health Research 

and Quality’s (AHRQ) Medical Expenditure Panel Survey—Insurance/Employer Component (MEPS-IC) 

data; and BEA state-level PCE for the health sector. We used these data, blended and combined with 

data on health insurance enrollment statistics from the American Community Survey and official 

CMS Medicare and Medicaid enrollment files, to estimate by component and payer Virginia health 

spending trends through 2022.  

We have designed all estimates to benchmark the existing CMS state-level health spending data, 

while extending those data through the most recent period available. We standardize most data in 

this report to be quarterly, using cubic splines to interpolate data when annual sources are used and 

averages to roll up monthly-level data. More detail on the specific data used in our analyses and the 

methodologies used to process and standardize the data are detailed in the methods appendix. 

 

 

  

https://data.cms.gov/summary-statistics-on-use-and-payments/medicare-geographic-comparisons/medicare-geographic-variation-by-national-state-county
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Overall Virginia Health Sector Spending 
Figure 1: Virginia Annual Personal Health Care Spending (in Billions) and Growth Rate from 

Prior Year (Percent) 

 

Virginia PHC spending in 2022 was $83.5 billion,1 increasing 6.3% ($4.9 billion) from the prior year’s 

spending level of $78.6 billion (Figure 1). This 6.3% increase in PHC spending was the second 

fastest increase since 2012, but slightly below last year’s revised growth rate of 7.8%.2 Growth in 

PHC spending since 2020 has been above the average seen in Virginia since 2012 (4.1%), primarily 

because the COVID-19 pandemic resulted in significant reductions in utilization for many types of 

health care services and led to a negative growth rate in PHC spending (-0.6% year-over-year) from 

2019 to 2020.  

Adding in the non-PHC spending categories, total health care spending in Virginia in 2022 was an 

estimated $98.8 billion, a 5.4% increase over the 2021 total spending estimate of $93.8 billion. 

PHC spending in 2022 continued the rebound observed in 2021. Spending on non-PHC spending 

categories (e.g., public insurance administration costs, net cost of private insurance, public health 

care spending, and research and development) increased by 0.4% year over year in 2022, slowing 

somewhat from last year’s change (1.5%) and following the 2019 to 2020 rapid increase of 11.0% 

that was the largest since at least 2008.  

Figure 2 shows the quarterly trend in Virginia’s PHC spending relative to national growth in the last 

twelve quarters, showing that after an initial slump in cumulative health spending growth in the 

Commonwealth and nationwide (-12.1% versus -10.6%) in Q2 2020 (the peak of initial COVID-19 

 

1 In this report we show personal health care (PHC) spending as the amount spent on the traditional CMS-defined 

PHC categories, while excluding supplemental federal government support for health providers, such as Paycheck 

Protection Program (PPP) forgivable loans or Provider Relief Fund (PRF) provider payments. PHC spending includes 

direct spending on health care products and services (e.g., hospital, physician, and prescription drug spending), 

while non-PHC spending includes other expenditures such as: the administration of public health insurance, the net 

cost of private insurance, public health spending, and research and development. We differentiate between the 

underlying growth trends in PHC vs. non-PHC categories. More details on PHC vs. non-PHC definitions are here.  
2 Unless otherwise noted, health spending and growth rates in this report are shown as nominal, annualized values 

to be consistent with the way CMS reports spending in its NHEA. This means these spending data are not adjusted 

for inflation, and this report instead uses measures such as spending as a percent of GDP or per-capita spending 

values when assessing changes over time. 
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infections and a period of significant economic lockdowns), there has been a gradual recovery of 

health spending through Q4 2022. By Q4 2022, total national health care spending was 15.3% 

higher than it was in Q1 2020; yet, for Virginia, health care spending was only 10.1% greater over the 

same period. The gap in this health spending recovery could be due to differences in how the 

pandemic lockdowns and health care utilization reductions impacted Virginia or the willingness of 

residents to go back to seeking care as the pandemic continued into 2021 and 2022.  

Nationally, much of the growth in health spending in 2021 and 2022 has been attributable mostly to 

increases in utilization rather than price increases; however, state-specific, sector-wide health care 

price and utilization trends are not readily available to assess differences Virginia’s underlying 

utilization vs. price factors on total spending. 

Figure 2: Virginia and National Quarterly Health Care Cumulative Spending Growth (since Q1 

2020) 

 
As a percent of Gross Domestic Product (GDP), Virginia’s total health spending (including both PHC 

and non-PHC) mainly stayed constant between 2015 and 2020 but has been declining in 2021 and 

2022. Both total health care spending and state GDP fell slightly in 2020, before each rebounded 

significantly in 2021 through to 2022. Due in part to faster inflation in economywide products 

relative to price increases for health care products and services, GDP increased faster than overall 

health spending in the Commonwealth in 2021 and 2022. Between 2020 and 2022, nominal state 

GDP increased at an annualized average rate of 5.9%, whereas health spending increased at an 

annualized rate of only 4.4%. As a result, the percentage of state GDP spent on health care fell from 

an estimated 15.8% in 2020 Q4 to 14.7% in 2022 Q4 (Figure 3). The 14.7% of GDP spent on health 

care in Virginia is the lowest since 2011 and well below the national average.  

Figure 3 shows quarterly data on how Virginia’s total health care spending as a percent of the 

economy has been consistently less than the national average since 2015. National health spending 

as a percent of GDP peaked in Q4 2020, at 18.4%, while Virginia health spending as a percent of 

GDP peaked at 15.9% in Q4 2019 and then at 15.8% in Q4 2020. Since that local maximum in 

2020, Virginia’s health care spending as a percent of GDP has been falling steadily to 14.7% in Q4 of 

2022. While this 2022 trend is notable and represents significant reductions in the relative size of 

the Virginia health sector over this period, given a rebound in nationwide health spending as a 

percent of GDP throughout 2023, we expect there to be a rebound in health spending as a share of 

Virginia’s economy in next year’s data.  
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Figure 3: Virginia and National Health Spending as a Percent of GDP (2015–2022) 

In 2022, if Virginia had spent the same proportion of its state GDP as the national average on health 

care, health care spending would have been $14.9 billion dollars more ($113.7 billion versus the 

actual $98.8 billion). The gap in the percentage of GDP relative to the national average going to 

health care declined slightly in 2022, resulting in small reduction in the difference compared to last 

year’s reported difference of $15.8 billion between actual spending and the hypothetical total 

spending based on the national GDP share (data not shown). 

As a result of the recovery in total health care spending following the pandemic, health spending on 

goods and services increased on a per capita basis in Virginia between 2021 and 2022, from 

$10,800 per person in 2021 to $11,400 in 2022. Despite this increase, Virginia’s per capita health 

spending remains below the national average, which increased from $12,400 in 2021 to $13,200 

per capita in 2022.3 As a result, Virginia’s estimated health spending per capita in 2022 was over 

$1,800 less than the national average (Figure 4). Among the major health spending components, 

residents on average in Virginia spent less per capita in 2022 than the national average on 

professional, physician, and clinical services ($260 less per capita); hospital care ($570 less per 

capita); nursing home, residential, and home health ($130 less per capita); prescription drugs ($340 

less per capita) and other care ($510 less per capita) (differences may not match chart values 

exactly due to rounding). 

 

3 Note that both national and Virginia total and per-capita spending estimates for 2021 are revised slightly from last 

year’s report due to incorporating data revisions from some spending input sources. 
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Figure 4: Average Total Health Spending Per Capita, by Category, 2022  

 

This means, relative to the national average spending per capita, Virginia residents spend 7.3% less 

on professional and physician care, 13.8% less on hospital care, 13.1% less on nursing home, 

residential and home health care, and 22.1% less on prescription drugs (values may not match chart 

exactly due to rounding). These differences do not account for differences in the population (age, 

demographics, economic factors, or health status); however, a recent analysis in Health Affairs 

Forefront that did adjust for these factors found Virginia to be 4th lowest spending state in the 

country in “standardized health spending.” 

As a percentage of total health spending in Virginia, hospital spending was the largest major category 

of spending in 2022, accounting for $30.8 billion (32%) of spending (Figure 5). Professional, 

physician, and clinical services were the next largest category at $28.8 billion (30%), followed by 

other care and non-PHC categories at $18.8 billion (19%). The smallest two categories for the year 

were prescription drug spending and nursing home, residential, and home health spending, which 

accounted for $10.4 billion (11%) and $7.5 billion (7%), respectively in 2022. These proportions of 

total spending are broadly similar to the national averages. Hospital spending accounts for 31% of 

total health, professional and physician services is 27%, nursing home and home health care 

comprises 8%, and prescription drug spending is 12% of 2022 health spending. 
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Figure 5: Virginia Health Care Spending by Category (in Billions), 2022  

 

 

Virginia’s fastest-growing health spending category is nursing home, residential, and home health 

care with a growth rate of 11.4% year-over-year (Figure 6). The next fastest-growing categories of 

spending are hospital care (6.7%); professional, physician, and clinical services (5.8%) and 

prescription drug spending (4.8%). Of note, spending growth on prescription drugs has been slower 

in Virginia than the national average over this period while spending growth in the other categories 

have either been at par or higher the national average. 

 

Figure 6: Average Spending Growth Rates (2021–2022), by Major Personal Health Care 

Category  
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Virginia Health Sector Payers 
The largest payer (by dollars spent) for health care products and services in Virginia in 2022 was 

private health insurance, spending an estimated $27.3 billion in PHC spending,4 followed by 

Medicare ($18.5 billion), and Medicaid ($15.3 billion) (Figure 7). As a share of total PHC spending, 

the proportion of health care dollars covered under private insurance fell from 36.2% in 2015 to an 

estimated 32.7% in 2022. Conversely, the percentage of PHC paid by Medicare increased from 

20.8% to 22.1% in 2022, and spending covered through Medicaid increased from 11.8% in 2015 to 

18.3% in 2022, an increase from $7.8 billion in total spending to over $15 billion.  

Compared to 2021, private health insurance spending increased by 2.6% year over year, Medicare 

spending increased by 4.4%, and Medicaid spending grew by 12.4%. Some 2021 spending 

estimates by payer were updated in this new data series, with a notable reduction in the estimate of 

private insurance spending from $28.0 billion last year to $26.6 billion in the new data due to 

updated BEA data and smoothing new private insurance spending estimates through 2022. 

Spending from other payer sources reached $22.4 billion in Virginia or 26.9% of all health spending. 

Included in this “other” category is out-of-pocket spending, other third-party payer spending, 

Department of Defense and Department of Veterans Affairs spending, school health spending, and 

worker’s compensation. Nationally, the largest subcomponent of the “other” category is out-of-

pocket spending.    

 

Figure 7: Virginia Personal Health Care Spending Levels by Major Payer, 2015 & 2022 

 

 

 

 

4 CMS NHE state spending by payer estimates only include PHC spending. Public health spending, investment, 

research and development, net cost of insurance, and government administration of public insurance costs that are 

included in “total health spending” are not included in the “other payer” PHC data in this section. 
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The enrollment in each of these major payer types follows the spending trends, with the largest 

number enrolled in private health insurance (5.8 million), Medicaid (2.0 million), and Medicare (1.6 

million).5 An estimated 875,000 individuals were uninsured in Virginia in 2022.  

Since 2020, Medicaid enrollment has exceeded enrollment in Medicare in Virginia, although the gap 

in enrollment between the two public programs is expected to close in 2023 as the public health 

emergency ends, likely resulting in fewer Medicaid enrollees. Growth in personal health care 

spending and enrollment for public payers has been inversely proportional to their starting size as 

Medicaid enrollment and spending growth has been the fastest of the three payers since 2015—

enrollment growth averaging 8.5% year over year since 2015 and spending growth averaging 9.3% 

(Figure 8). Medicare is the second fastest-growing payer, with enrollment growth averaging 2.2% and 

spending 4.4% through 2022. Lastly, private insurance enrollment is growing very slowly, with only 

0.7% year-over-year average growth since 2015 and a 2.8% average increase in spending growth.  

The dramatic rise in Medicaid spending growth between 2015 and 2022 is primarily due to the 

growth in enrollment and Medicaid expansion for the Commonwealth. As of Q4 2022, there were an 

estimated 2.0 million people covered by Medicaid, up from 1.4 million just three years before. The 

rate of this growth remained high in 2022, increasing 10.0% from the year before, and continuing 

the fast growth period of initial Medicaid expansion. Medicaid remains by far the fastest-growing 

payer population in the Commonwealth.  

Figure 8: Virginia Personal Health Care Spending and Enrollment Growth by Major Payer, 

2015–2022 

 

 

Figure 9 shows spending per capita changes by payer between 2015 and 2022 for Virginia, where 

per capita Medicare spending has grown the most (19.5%), then private health insurance health 

spending per capita (13.5%), and lastly Medicaid per capita spending growth (6.6%). 

 

 

5 The sum of these insurance counts will exceed the total number of Virginia residents, due to the fact individuals 

can report multiple types of insurance within a single year. In this report, we benchmark to CMS NHEA enrollment 

estimates through 2020 and then use KFF data to estimate the total private insurance through 2022 and direct 

enrollment data from CMS to estimate Medicare and Medicaid enrollment. 
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Figure 9: Virginia Per Capita Personal Health Care Spending by Major Payers, 2015 & 2022 

 

For 2022, this equates to $11,700 of PHC spending per Medicare enrollee, $7,800 per Medicaid 

enrollee, and $4,700 per private health insurance enrollee (note this spending is estimated only for 

the personal health care spending component of total health expenditures and does not include out-

of-pocket costs, as this is the CMS NHEA state data standard). When compared to the national 

average in 2021, annual personal health care spending per enrollee in Virginia is below average for 

private insurance enrollees ($4,700 vs. $5,700) and Medicare enrollees ($11,700 vs. $13,700) and 

is also slightly lower for Medicaid enrollees ($7,770 vs. $7,800) (Figure 10). 

 

Figure 10: 2022 Virginia and National Per Capita Personal Health Care Spending, by Major 

Payers 

 

Between 2015 and 2019, growth in total health spending in Virginia remained relatively constant at 

about 4.0% (Figure 11). Nationally, total health spending also grew at a relatively constant rate of 

about 5.0% between the same period. In 2020, when the COVID-19 pandemic emerged, total health 

spending (including PHC and non-PHC components) grew by only 1.2% and 1.5% in Virginia and 

nationally respectively. Health spending growth rebounded to 6.7% in 2021 and 5.4% in 2022, 

above the pre-pandemic average in Virginia.  
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Since 2015, Medicaid spending has been the biggest contributor to the growth in health spending in 

Virginia, growing at an average rate of 10.8% (10.0% and 12.3% on average before and after the 

pandemic began respectively). The pre-pandemic growth average for Medicaid spending is strongly 

impacted by the 2019 outlier, due to the first year of Medicaid expansion in the state. The second 

biggest contributor has been Medicare spending with an average growth rate of 5.0% (5.6% and 

4.0% on average before and after the pandemic began respectively); the least contributor has been 

private health insurance, growing on average by 3.1% since 2015 (4.4% before the emergence of the 

pandemic and 0.9% after the pandemic). 

Nationally, while Medicare spending contributed the most to growth in national health spending 

before the pandemic emerged, with an average growth of 5.1%, Medicaid spending contributed the 

least to national health spending with an average growth rate of 4.4%. However, since the pandemic 

began, Medicaid has been the biggest contributor to growth in national health spending, growing at 

an average rate of 8.8%; private health insurance spending has contributed the least since the 

pandemic emerged with an average growth rate of 4.6%. 

 

Figure 11: Virginia Personal Health Care Spending Growth by Major Payers, 2022 
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Virginia Private Health Insurance Cost Trends  
For individuals with single coverage from a private-sector employer, annual average premiums were 

$7,420, about $100 less than the national average of $7,540. For those with family plans, annual 

premiums from a private-sector employer were $21,400 compared to $21,800 nationally, a slightly 

larger difference (Figure 12). 

 

Figure 12: Virginia and National Private Insurance Single and Family Premiums, 2022 

 

Virginia’s private health insurance spending (not including out-of-pocket costs) per capita in 2022 is 

approximately $1,000 (17.5%) less than the national average ($4,700 vs. $5,700); however, the 

accompanying private insurance premium in Virginia for family coverage, is only 1.8% below national 

average and 2.1% below the national average when combined premiums and average deductibles 

are considered in 2022.6 Furthermore, average single premiums and premiums + deductibles are 

only lower in Virginia by 1.6%, despite much lower per-enrollee private insurance spending.  

Since 2015, private insurance premiums for individual coverage have increased 24.2%, while 

premiums for family coverage have increased 21.8%. Even greater has been the increases in 

estimates of total health care insurance payments computed based on total premiums plus average 

deductibles for each plan type. When rising deductibles are included in the calculations, single 

private insurance coverage became 31.2% more expensive over the past 7 years, while family 

coverage became 26.2% more costly (Figure 13).  

 

6 These reports have typically relied exclusively on Medical Panel Expenditure Survey – Insurance Component (MEPS-

IC), estimates of Virginia health insurance premiums and deductibles. However, due to greater than normal disparate 

response values for the 2022, we have alternatively used KFF Employer Health Benefits Annual Survey data to 

estimate Virginia’s 2022 insurance premiums.   
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Figure 13: Virginia Private-Sector Employee Health Insurance Premiums, 2015 & 2022 

 

When assessing the impact of these growth differences over a longer period, it is clear that, for 

Virginia, the cumulative growth in both single and family annual premiums has outpaced underlying 

spending on personal health care services by private insurance plans. Since 2008, personal health 

care expenditures per private insurance enrollee are up 51.6%, while the premiums for single 

coverage of a private-sector employee are up 76.6%, and family premiums are 79.3% higher (Figure 

14). Furthermore, over this period, other types of cost-sharing have also increased—average 

deductibles are substantially higher, as are many types of co-payments for specific services. If the 

annual deductible were added to each of the single and family plan annual premiums, total plan 

costs would be 89.1% and 89.1% higher, respectively, in 2022 (Figure 14). 

Separately, for individual coverage purchased on the marketplace, monthly premiums in Virginia in 

2022 were higher than the national average, by 2.7% ($450 versus $438, data not shown). These 

individual premiums in Virginia have decreased slightly from the prior year ($479 in 2021), but are 

up significantly from 2015, when the benchmark single premium in Virginia was $281. 2022 

insurance premiums in Virginia could have been impacted in part due to expectations of the 2023 

reinsurance program. In a bid to lower prices, the state, with federal approval, passed a reinsurance 

program to cover a portion of the most expensive claims by insurers. The program operates as a 

traditional reinsurance program by reimbursing ACA individual market health insurers for a 

percentage of an enrollee’s claims costs that exceed a specified threshold and up to a specified 

ceiling. Consequently, it is expected that private premiums for single residents in both the individual 

market and from private insurance could fall in 2023 and in the years that the program is in 

operation.  
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Figure 14: Cumulative Growth in Private Insurance Personal Health Care Expenditures, 

Single Premiums, and Family Premiums, Virginia, 2008-2022 

 

Indications from experts are that health insurance costs for private employers are increasingly 

unaffordable, particularly for small employers. In assessing the net cost of insurance component of 

insurance premiums, there are a variety of sources that can be used, although they are not available 

annually at the state level. To calculate national totals, we used the CMS National Health 

Expenditure Accounts (NHEA) data to find that the net cost of insurance expenditures increased from 

$235 billion in 2019 to $297 billion in 2020 and remained high through 2022 at $279 billion.  

Federal Government Direct Pandemic Financial Assistance 
In this section, we analyze Virginia’s health care sector details of the direct financial support from the 

federal government to health care systems and providers in the Commonwealth to help providers 

cope with the adverse impacts of the COVID-19 pandemic. These funds came mostly from two major 

programs: the Provider Relief Funds (PRF) and the Paycheck Protection Program (PPP). 

PRF was federal financial support specific to health care entities and was primarily provided to large 

hospital and health care systems to assist with additional costs required to treat COVID patients and 

make up for lost revenues due to delayed and forgone care during the pandemic. PRF funds were 

typically direct payments that would not be expected to be repaid. PPP was, conversely, a program 

that offered financial assistance to businesses in all industries (although health care was one of the 

largest recipients of these funds) and support in health care settings mostly went to small- or 

medium-sized practices and these dollars were offered as forgivable loans as long as conditions 

such as maintaining staff employment levels were met. PPP ended in May of 2021. Consequently, 

federal financial support came only from the PRF in 2022. 
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Compared to other states, Virginia received just 1.6% of the total PRF provided nationally in 2022. 

Virginia’s health care providers received $235 million in PRF financial support from the federal 

government in 2022, which is 19.8% down from 2021, and representing 0.3% of total health care 

spending (down from 0.8% of total health care spending a year ago). This is a similar percentage to 

the 0.3% of national health care spending that was offered nationwide, representing nearly $15.5 

billion in financial COVID relief. 

Virginia Health Sector Employment  
As of the fourth quarter of 2022, the Commonwealth’s private sector employed more than 3.4 

million Virginians, with 389,000, or about 11.5% of the privately employed population working in the 

health sector.7 Health sector employees had steadily increased over time, growing from 338,000 

individuals in early 2015 to 381,000 in Q1 2020. This then fell dramatically at the start of the 

pandemic due to furloughed health workers (to a bottom of 350,000) before bouncing back to the 

current 389,000. Among those employees, 207,000 (53.1%) work in ambulatory care settings, 

110,000 in hospital settings (28.3%), and 72,000 (18.6%) in nursing homes and residential care 

settings (Figure 15). 

 

Figure 15: Virginia Health Sector Employment, Q4 2022 

 
 

By the end of 2022, employment in hospitals returned to their pre-pandemic levels of employment 

(up by 3.0% from Q1 2019). However, nursing home and residential care facilities were still down 

nearly 7.0% in total employment over the same period (Figure 16). These trends were similar to the 

national health care employment situation, where nursing homes and residential care facilities 

employment went down while employment in hospitals and ambulatory settings have returned to 

their pre-pandemic levels. Hospitals and nursing home employment rebounded in 2022, with year-

over-year growth rates of 5.1% and 5.8% respectively. This was also the case nationally, with 

employment in both sectors growing at a rate of 2.1% and 3.1% year-over-year by the end of Q4 of 

2022. 

 

 

7 Note that this 370,000 and other employment estimates come from the BLS Current Employment Statistics (CES) 

and a survey of Virginia business and government establishments. As a result, temporary and contract employees 

and self-employed health care workers are not included in these statistics.   

206,800 , 

53%
110,100 , 

28%

72,300 , 

19%

Ambulatory and

Other

Hospitals

Nursing Homes

and Residential

Care



 18 | Tracking Virginia’s 2022 Health Care Spending and Employment Trends 

 

 

  

Figure 16: Virginia Health Sector Employment Cumulative Growth, by Major Category 

 
 

While health care employment totals recovered in 2022 and for the majority of settings exceeded 

counts of employees in Virginia prior to the pandemic, there remained signficant evidence that the 

labor market for health care employees was very tight, driving up costs of providing care. Wages 

continued to increase in 2022 after above average increases in 2021 and since 2019 in Virginia, 

annual wages for health care practitioners (e.g., physicians, nurses, and technitions) were up 12.1% 

cumulatively, while wages for health care support (e.g., aides and asssitants) employees were up 

11.0% (Figure 17). Growth in 2022 for the support employees (6.6%) exceeded the growth in wages 

for practitioners (2.8%), after the opposite ocurred in 2021. As a result, cumulative growth of the 

support employee’s annual wages nearly caught up to practitioners between 2019 and 2022. 

 

Figure 17: Virginia Cumulative Health Sector Year-Over-Year Wage Growth (2019-2022), by 

Occupation Category 
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Moreover, assessing the unemployment rate among Virginia’s health care industries and 

occupations, we see that the labor market has remained very tight in 2022. Among all health care 

industry jobs, unemployment rates averaged 2.7% in 2022, while among health care specific 

occupations, unemployment averaged and even lower 2.1% (Figure 18). 

 

Figure 18: Virginia Unemployment Rates in 2022, by Occupation and Industry Category 

 
 

Higher labor costs likely contributed to greater overall costs for providing care for many health care 

entities. Labor and capital costs in 2022 increased for health care as economywide inflation 

continued to increase significantly, while health spending (and revenues for many providers) likely 

increased at a slower rate in Virginia. Evidence from regional data sources (such as the KaufmanHall 

National Hospital Flash Report), found that total hospital expenses in the “Northeast/Mid-Atlantic” 

region increased by 7% year-over-year in 2022 and 17% between 2019 and 2022, while the labor 

expenses increased by 8% year-over-year and 16% from 2019. Compared to volume and operating 

revenue trends that either saw either negative or very slow growth between 2021 and 2022, many 

hospital financial metrics were signficantly worse in 2022. KaufmanHall reports for the 

Northeast/Mid-Atlantic regions that hospital operating margins were down 44% year-over-year in 

2022 and down 12% from 2019 to 2022. Newer data for 2023 show that these trends began to 

reverse this year as labor cost growth and other inflation pressures have slowed and revenues have 

increased, but 2022 was a year of particuarly difficult financial performance for many health care 

providers due to higher costs.  
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Conclusion 
The Virginia health care sector continued to stabilize in 2022 after the dramatic impacts of the 

pandemic that hit in 2020. The return to moderate health spending growth that we saw in last year’s 

report has continued into 2022, although this health spending growth has been somewhat 

overshadowed by much larger increases in statewide GDP increases and economywide inflation. 

After PHC spending declined in Virginia in 2020, we found that with updated data it increased 5.8% 

in 2021 and 5.6% in 2022. These growth rates are above recent historical averages. However, even 

with above average growth, the relative size of the health care sector compared to statewide GDP 

shrunk in 2022, falling from an average of 15.2% in 2021 to 14.3% in Q4 2022. This 14.3% of the 

economy is the smallest share of the Virginia’s GDP since 2011.  

Overall trends in Virginia health spending continue to show that total health spending per capita in 

Virginia is lower than nationwide averages, and that less was spent per person in 2022 on hospital 

care ($500 per capita), professional services ($300 per capita), prescription drugs ($300 per 

capita), and nursing home care ($100 per capita). While average health spending per capita and 

private health insurance spending on care per enrollee in Virginia are well below national averages, 

premiums for many types of private health insurance remain higher than what might be expected 

given the differences in spending (continuing a finding we’ve discussed in previous years). Growth in 

private-sector employee premiums and combined premiums and deductibles have increased 

between 13.3% and 35.0% since 2015. 

Lastly, while 2022 data show that hiring picked up for health care employment categories in Virginia, 

the labor market remained tight and growth in labor costs likely remained elevated, affecting 

provider financials. Annual wage increases for both health care practitioners and health care support 

operations were positive in 2022, putting upward pressure on costs for providers and systems. 

These higher costs included the observed changes in health care wages, but also higher costs due to 

economywide inflation in 2022. Looking ahead to the data for 2023, we expect that as new health 

spending information becomes available, we will see health spending growth continue to rebound 

from the pandemic, and that total health care as a share of the overall economy will likely bounce 

back from the ten-year low seen in 2022. We will continue to track trends in Virginia’s health sector 

employment data and expect robust hiring to continue, while private insurance premium trends 

relative to underlying health care spending are more likely to slowly adjust in future years given early 

2023 indications.  
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Appendix A: Report Methodology 

Virginia Health Sector Spending 

CMS National Health Expenditure Accounts Benchmarking 

Analyses in this report follow strategy of Altarum’s national-level Health Sector Economic Indicators 

(HSEI) briefs and data, at the state level. HSEI spending analyses are designed to provide the most 

up-to-date possible estimates of health expenditures that are consistent with and build upon the 

CMS National Health Expenditure Accounts (NHEA). Among health economists and health sector 

experts, these data are among the most frequently cited and most trusted estimates of health sector 

spending and provide robust, consistent, and understandable estimates of health sector expenditure 

trends. The NHEA accounts contain data at the national level (updated annually) and state level 

(updated every 4 or 5 years), data by payer, data by spending category, and data for specific 

demographic groups (age and gender). Also included in the NHEA are projections of future health 

national health sector expenditures, which are updated annually. Despite their reliability, official 

NHEA data are released with a significant time lag, particularly at the state level (the most recent 

data at the time of writing are available through the year 2020).    

Therefore, this work directly incorporates and benchmarks to CMS NHEA data whenever it is 

available, and then subsequently builds on those data to generate estimates of spending for periods 

that are not yet available in the NHEA data: in this report the quarterly data for 2022. When 

subsequent releases of NHEA data become available, this approach makes it possible to re-

benchmark our findings for the years provided and continue estimating for new periods not yet 

available from CMS. All category definitions, populations, and spending estimates in this report 

match directly with the CMS definitions used in the NHEA. Details on the NHEA methodology and how 

it compares to other health sector spending estimates, for example those in GDP accounting, are 

available on the NHEA homepage. In the case of the state health spending trends, we benchmark to 

the data available from 2008 through 2020 in the state-level NHEA accounts, using data on total 

spending by health category, spending by payer, and spending per enrollee for each of the three 

major insurance types. Data on state health spending trends come in two variants, based on 

residence and provider location; we use data by residence as the source for this report. 

In some cases, data from CMS (which are reported annually), need to be portioned into quarterly or 

monthly estimates to support the estimates of future periods and to ensure consistent reporting over 

time. In the national HSEI, within-year trends are estimated using the underlying health spending 

estimates from Bureau of Economic Analysis (BEA) National Income and Product Accounts (NIPA) 

data, while splined to ensure that the national annual HSEI totals match with the CMS NHEA totals. 

In the state-level work, we follow a similar approach, yet often do not have the same historical data 

in our underlying series to generate intra-year trends. Therefore, in this work, we instead use a 

simple cubic spline for intra-year trends of the state-level CMS total spending, spending by category, 

and spending by payer data from 2008 to 2020. As a result, averages of quarterly data in the final 

workbooks may differ very slightly from the annual data reported by CMS, due to the cubic spline 

methodology. Generally, our approach is to report on annualized data, which estimates spending 

quarterly based on what an annual total of spending would be for that period if it continued for an 

entire year. 

In order to estimate future periods of data, while benchmarking to the CMS NHEA state-level data 

through 2020, we use the same approach as in the national-level HSEI analyses. We calculate from 

other data year-over-year growth rates for subsequent periods in categories and series that are 

comparable to the official NHEA statistics. For example, data from the Virginia APCD and data from 

state-level GDP and NIPA sources are used to calculate year-over-year growth rates and those are 

then applied directly to the base year (2020) CMS NHEA estimates. This approach is made 

https://altarum.org/publications?spectype=4
https://www.cms.gov/Research-Statistics-Data-and-Systems/Statistics-Trends-and-Reports/NationalHealthExpendData
https://www.cms.gov/files/document/definitions-sources-and-methods.pdf
https://www.cms.gov/Research-Statistics-Data-and-Systems/Statistics-Trends-and-Reports/NationalHealthExpendData/NationalHealthAccountsStateHealthAccountsResidence
https://apps.bea.gov/iTable/index_nipa.cfm
https://www.srs1software.com/SRS1CubicSplineForExcel.aspx
http://www.vhi.org/
https://apps.bea.gov/iTable/index_regional.cfm
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separately and independently for total state spending category spending, spending by payer, and 

enrollment by payer. This approach ensures that future period estimates are consistent with the CMS 

NHEA data and that there are no discontinuities between the official CMS NHEA data and the more 

recent periods in this report and the underlying data. We specifically highlight this in Figure 1 of this 

report, showing the official and estimated periods in different colors. 

Some estimates of health expenditures that are available at the national level are not available in 

the CMS state-level data (or differ slightly from the national data). For example, state NHEA data do 

not include estimates of spending beyond personal health care expenditures (PHC), nor do they 

directly contain estimates of total spending or spending per enrollee from minor insurance types (like 

military health systems or the Indian Health Service) or for the uninsured. Generally, when CMS 

spending data are not available to be used as benchmarks, we do not include estimates of those 

components in this report. The exception to that is our estimate of total health expenditures for 

Virginia (in addition to the PHC expenditure data). We estimate this by applying the ratio of national 

total health spending to national PHC expenditures to the state-level estimates of PHC to estimate 

state-level total health spending. This statistic is then used in our comparison of total health 

spending as a percent of GDP nationally to health spending as a percent of state GDP.  

The benchmarking approach discussed above also applies to estimates of enrollment by major 

insurance types in the state, using CMS data through 2020. We attempt to remain consistent with 

NHEA population data, including the way that individuals are reported with multiple insurance types, 

and do not specifically report on the number of individuals uninsured at the state level. Details on 

data used to estimate enrollment in subsequent periods is described below, primarily relying on U.S. 

Census American Community Survey data.  

Population and Health Insurance Enrollment Estimates 

Data used to estimate enrollment by insurance type in Virginia for 2022 incorporate data from the 

U.S. Census American Community Survey (ACS) and official Medicaid enrollment data. 1-year ACS 

data on health insurance status by type were obtained from the Kaiser Family Foundation State 

Health Facts, and 2022 data were used for individuals residing in Virginia, using growth rates to 

estimate the change in those insured with private health insurance and Medicare. Note that despite 

the fact the ACS data allow for respondents to flag multiple insurance types, this approach does not 

double-count enrollees, because only the growth rate from ACS is applied to the benchmark CMS 

enrollment data. Individuals with private insurance include both those that reported receiving 

insurance directly from their employer and those who purchased insurance directly from an 

insurance company during the year. 

For Medicaid enrollment, we used data on enrollment by state from the Kaiser Family Foundation, 

again applying the year-over-year growth rate from this data to the benchmark CMS NHEA Medicaid 

enrollment counts. This yielded what we believe to be a more accurate count of Medicaid enrollment 

growth statistic, particularly for the years 2019-2022, where enrollment expanded greatly due to the 

state passing Medicaid expansion in the prior year. 

Private Health Insurance Personal Health Care (PHC) Spending Estimates 

Total health spending and spending per enrollee for those with private health insurance in this report 

benchmark to CMS NHEA estimates of spending from private health insurance sources. The primary 

data source used to build on the CMS NHEA data (which ends in the year 2020) is data on private 

health insurance spending captured in medical claims contained within the Virginia All-Payer Claims 

Database. Importantly, we use this data only in combination with the enrollment data described 

above to estimate trends in health sector private insurance spending. We do this by estimating 

trends in the APCD for health spending per private insurance enrollee over time and then multiply 

this data on spending per enrollee by the enrollment data from ACS above to estimate total year-

over-year growth trends for Virginia’s private health insurance funded spending. Spending per 

enrollee is calculated from the APCD on a monthly basis based on data using the sum of health 

https://www.kff.org/other/state-indicator/total-population/?currentTimeframe=0&sortModel=%7B%22colId%22:%22Location%22,%22sort%22:%22asc%22%7D
https://www.kff.org/other/state-indicator/total-population/?currentTimeframe=0&sortModel=%7B%22colId%22:%22Location%22,%22sort%22:%22asc%22%7D
https://www.kff.org/health-reform/state-indicator/total-monthly-medicaid-and-chip-enrollment/?currentTimeframe=0&sortModel=%7B%22colId%22:%22Location%22,%22sort%22:%22asc%22%7D
https://www.vhi.org/apcd/
https://www.vhi.org/apcd/
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expenditures in the four major claim types (Inpatient-IP, Outpatient-OP, Prescription Drug-RX, and 

Professional-PB) and then dividing by the number of enrollees in that month in the APCD enrollment 

tables. 

We use this approach to incorporate the APCD data into our health spending estimates, rather than 

simply using total spending from private insurers directly from the APCD because the APCD does not 

cover all individuals with private insurance in Virginia. Those covered by a self-insured employer are 

potentially missing from this data, due to the fact that those entities are not required to submit their 

claims to the APCD. This is particularly an issue during periods following March 2016, when the 

Gobeille v. Liberty Mutual Insurance Co. case was decided by the U.S. Supreme Court. Moreover, the 

number of submitters and enrollees covered by the APCD are not consistent over time. Therefore, 

the approach of using monthly computations of total spending and enrollment compensates for 

changes in enrollment over the year and also for potential loss of submitters over time in a way that 

does not bias our estimates of total spending.  

The monthly data on per enrollee spending were then combined via averaging into quarterly data 

and annual data and applied to the enrollment counts discussed in the prior section to estimate total 

spending. Some monthly data series derived from the APCD, such as commercial prescription drug 

spending in later periods, required smoothing to estimate year-over-year spending growth trends, 

where necessary this was done using an 18-month trailing average.  

Medicaid Personal Health Care (PHC) Spending Estimates 

An identical approach to the one used in the private insurance personal health care spending data 

was applied to estimate spending by Medicaid in Virginia for the periods building on the 2020 CMS 

benchmark data. Although the concerns about total spending computed in the APCD for Medicaid 

are less significant, because it is likely all Medicaid enrollees are covered by the APCD submitters 

(unlike those with private insurance), we chose to use the same approach to ensure consistency 

between the Medicaid and private health insurance methodology. However, for Medicaid, an 

additional step was taken to also include additionally available data on spending trends from CMS 

State Expenditure Reporting for Medicaid & CHIP data collected via CMS-64 forms for each state. We 

believe that this data, which measures trends in total spending by the Virginia Medicaid program in 

each state over time is also likely to be strongly predictive of the official CMS reported health sector 

spending (separately from the underlying claims data reported to the APCD). 

Therefore, to estimate final Medicaid PHC spending and spending per enrollee, we blend two 

separate estimates of Virginia Medicaid spending over time, one generated from the APCD approach 

described above and one directly from estimates in spending growth by the Medicaid program from 

the Form-64 data. These data are blended by computing annual growth rates and then using a 

simple average of the two approaches to estimate Virginia health spending from the NHEA 2020 

benchmark year. 

Medicare Personal Health Care (PHC) Spending Estimates 

Estimates of total personal health care expenditures for Medicare differ from the above approaches, 

due to the fact that comprehensive Medicare claims were not available in the APCD for all necessary 

time periods at the time of analysis. We therefore use data from the BEA State Gross Domestic 

Product data, which details the size of government transfer payments to state residents for Medicare 

benefits. This varies from prior works where we used Medicare Geographic Variation Public Use File 

and the Medicare Part D Provider Utilization and Payment Data: Part D Prescriber file to estimate per 

enrollee spending trends for Virginia and multiply those data with the enrollment counts from the 

ACS to estimate year-over-year growth in Medicare spending. At the time of analysis, the 2022 

Medicare Geographic Public Use file was unfortunately available, leading to our use of the alternate 

BEA source. Data for 2022 were updated from the prior report using the Geographic Public Use File 

for that year.

https://www.healthaffairs.org/do/10.1377/hblog20160310.053837/full/
https://www.medicaid.gov/medicaid/financial-management/state-expenditure-reporting-medicaid-chip/index.html
https://www.medicaid.gov/medicaid/financial-management/state-expenditure-reporting-medicaid-chip/index.html
https://www.bea.gov/data/gdp/gdp-state
https://www.bea.gov/data/gdp/gdp-state
https://www.cms.gov/Research-Statistics-Data-and-Systems/Statistics-Trends-and-Reports/Medicare-Geographic-Variation/GV_PUF
https://www.cms.gov/Research-Statistics-Data-and-Systems/Statistics-Trends-and-Reports/Medicare-Provider-Charge-Data/Part-D-Prescriber
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Spending by Personal Health Care Category 

Independent of the spending estimates by payer, we also estimate spending by the major NHEA 

health expenditure categories for Virginia, including physician and professional services, hospital 

services, nursing home and residential care services, and prescription drug expenditures. These 

results by category are generated using the underlying year-over-year growth trends in the data for 

each payer attributable to each NHEA category (and mixed using weighted averages, weighted by the 

enrollment in each insurance type). The categories in the underlying data are attributed in varying 

ways, depending on the category and data source. For example, data from the APCD for private 

insurance and Medicaid are attributed based on claim type (Inpatient claims attributed to hospital 

spending, professional claims to physician and clinical spending, and prescription drug claims to 

prescription drug spending) and data from the Medicaid Form-64 data are attributed based on the 

category of spending listed. The overall state of Virginia growth rate from these combined data for 

each category is then applied to the base year (2020) CMS NHEA spending by category to calculate 

the 2021 and 2022 spending estimates. 

Also incorporated into the health spending category estimates are data from BEA state-level personal 

consumption expenditures data for the following settings: hospitals, nursing and residential, and 

ambulatory services. A simple average is used to combine the year-over-year growth rate estimate 

derived from the state-level BEA data and the data directly from the APCD, Medicaid, and Medicare 

sources. The blended growth rate is then applied to the CMS NHEA data. Details on the differences 

between spending category estimates derived from the blended payer data and growth estimated 

directly from the BEA personal consumption expenditures data are available upon request. 

Lastly, to generate estimates of total PHC expenditures for the state for 2022, data on growth in 

spending for those not covered by the three major insurance types was required. An estimate of this 

aggregate PHC spending was computed directly from Virginia personal consumption expenditure 

data for health care services and then blended with the data described above on the three major 

payers. This “other” category is used to estimate spending both from other sources and on 

categories not described above.  

Virginia Health Sector Employment 

Data on health care employment is taken directly from the Bureau of Labor Statistics (BLS) Current 

Employment Statistics (CES) data for Virginia. These data are available directly for all categories used 

in this report. Monthly data are collected and then combined via an average to generate quarterly 

and annual data. State-level data are only available in the “Not Seasonally Adjusted” data series; 

however, this has a minimal impact, as seasonal trends in health care employment are very slight. 

Health employment as a percent of total employment is calculated in two ways (described in the 

report), using both a base of total nonfarm employment and total private sector employment (also 

not seasonally adjusted). The difference between these two series is that private sector employment 

excludes those employed by public state and federal government entities. 

In this year’s report, we added data on health employment and wage trends by occupation from the 

BLS Occupational Employment and Wage Statistics (OEWS) and findings from the Current Population 

Survey (CPS). These data were processed to reveal findings for the Commonwealth of Virginia for 

specific health employment statistics, while analyzing the underlying microdata such that findings 

were consistent with aggregate, publicly-available findings.  

Virginia Private Health Insurance Costs 

Data on private employer health insurance premiums are calculated based on the Agency for Health 

Research and Quality’s (AHRQ) Medical Expenditure Panel Survey— Insurance/Employer Component 

(MEPS-IC) and KFF Employer Health Benefits Annual Survey Data. MEPS-IC data track and allow for 

the comparison of private health insurance premiums and plan characteristics, such as deductibles, 

https://apps.bea.gov/regional/downloadzip.cfm
https://apps.bea.gov/regional/downloadzip.cfm
https://apps.bea.gov/regional/downloadzip.cfm
https://apps.bea.gov/regional/downloadzip.cfm
https://www.bls.gov/data/
https://www.bls.gov/data/
https://www.bls.gov/oes/
https://www.census.gov/programs-surveys/cps/data/datasets.html
https://www.census.gov/programs-surveys/cps/data/datasets.html
https://www.meps.ahrq.gov/mepsweb/survey_comp/Insurance.jsp
https://files.kff.org/attachment/Report-Employer-Health-Benefits-2022-Annual-Survey.pdf
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for individuals with coverage from a private-sector employer across the U.S. and for specific states. 

The data were curated using the MEPSnet/I.C. Trend Query online portal, and data for private-sector 

establishments were taken for Virginia to include all plan types (single, family, and employee+1) 

separately, all provider types (HMO, PPO, any-provider plans) combined, for all firm types combined, 

and all firm sizes combined for the Commonwealth. In 2022, data from the MEPS-IC Virginia survey 

respondents showed abnormally disparate survey response values and data that did not align with 

national or regional trends. As a result, for 2022 individual and family premiums, data from the KFF 

Employer Health Benefits survey were supplemented to estimate 2022 premiums. Data on the 

“South” region for all insurance types (Figure 1.4) in the KFF report were applied to 2021 data to 

estimate Virginia’s 2022 premiums.  

MEPS-IC data for national premiums and deductibles were obtained using the above approach. We 

collected additional data on insurance coverage purchased directly by individuals (not through an 

employer) from the Healthcare.gov marketplace, specifically trends in the state’s average 

“benchmark” premium—the second-lowest-cost silver plan for a 40-year-old. These data are 

compiled by the Kaiser Family Foundation and made publicly available in the State Health Facts: 

Marketplace Average Benchmark Premiums tables. 

Virginia Federal Government Pandemic Financial Support Analyses 

Direct financial support for health care systems and providers was calculated using data on the 

Provider Relief Fund payments (Health Resources & Services Administration) and Paycheck 

Protection Program (U.S. Small Business Association) from their respective agencies. Data were 

collected by year, state, and (when possible) type of provider receiving the funds. These spending 

totals by program were aggregated together and then contrasted with the total health care spending 

by health sector category. In order to identify the quantity of Provider Relief Fund payments 

allocations among the seven health care service categories, the Paycheck Protection Program 

allocations were subtracted from the total allocations reported by CMS in the 2020, 2021, and 2022 

NHEA. 

 

https://meps.ahrq.gov/mepsweb/data_stats/MEPSnetIC/mainsel
https://www.kff.org/health-reform/state-indicator/marketplace-average-benchmark-premiums/?currentTimeframe=0&sortModel=%7B%22colId%22:%22Location%22,%22sort%22:%22asc%22%7D
https://www.kff.org/health-reform/state-indicator/marketplace-average-benchmark-premiums/?currentTimeframe=0&sortModel=%7B%22colId%22:%22Location%22,%22sort%22:%22asc%22%7D
https://www.hrsa.gov/provider-relief/past-payments
https://data.sba.gov/dataset/ppp-foia
https://data.sba.gov/dataset/ppp-foia
https://www.cms.gov/files/zip/national-health-expenditures-type-service-and-source-funds-cy-1960-2020.zip




June 17, 2024

Karen Shelton, MD, State Health Commissioner
Virginia Department of Health
James Madison Building,
109 Governor Street, 13th Floor,
Richmond, VA 23219

VIA EMAIL

Dear Dr. Shelton,

I write regarding the work of the State Health Services Task Force as directed by Senate Bill 277.
As the Chair of the Senate Education and Health Committee, as well as the patron of the bill, I
am reviewing the work of the task force with interest. I understand that the task force has begun
its work to meet the obligations identified by SB 277.

The legislative language outlines that the task force is responsible for providing
recommendations for the following three areas:

● Identifying which of the facilities and projects listed in § 32.1-102.1:3 of the Code of
Virginia should be added to the expedited review process

● Defining the criteria applicable to any projects subject to expedited review
● Establishing the framework for the application and approval process of projects

It seems that the task force has not begun to fully address these issues, and I am concerned that
the necessary recommendations will not be delivered to the General Assembly by the November
deadline. I am hopeful that you can provide reassurances that the task force is on track to deliver
the full scope of recommendations by the deadline so that the next legislative actions can be
determined for the 2025 Session.

Thank you again for your leadership on these critical issues.

Sincerely yours,

Ghazala F. Hashmi, PhD
Chair, Senate Education and Health Committee
Member, Virginia Senate

https://lis.virginia.gov/cgi-bin/legp604.exe?241+sum+SB277
http://law.lis.virginia.gov/vacode/32.1-102.1:3










 
 
SUBMITTED ELECTRONICALLY AT: regulatory.comment@vdh.virginia.gov 
karen.shelton@vdh.virginia.gov; Allyson.Flinn@vdh.virginia.gov  
 
June 28, 2024 
 
Karen Shelton, MD 
State Health Commissioner 
Virginia Department of Health 
P.O. Box 2448 
Richmond, Virginia 23218-2448 
 

Re: Public Comment to State Health Services Plan Task Force, July 12, 2024, Meeting 
 

Dear Commissioner Shelton, 
 
Thank you for the opportunity to submit this public comment to the State Health Services Plan 
Task Force in advance of its July 12, 2024, meeting. At the conclusion of the May 30, 2024, 
meeting of the Task Force, members of the Task Force were asked to submit in writing their 
preferences on each of thirteen options presented in the Virginia Department of Health’s 
(VDH’s) Analysis on Potential Expedited and Psychiatric Process, including any additionally 
discussed alternatives or options. This public comment is submitted in response to VDH’s 
Analysis for consideration by the SHSP Task Force as it seeks to develop its recommendations. 
 
Based upon discussions at the May 30, 2024, meeting of the SHSP Task Force, it does not appear 
that there is complete consensus for moving psychiatric facilities or psychiatric services from 
standard review to expedited review, but that there may be some grounds for consensus among 
Task Force members regarding moving from standard review to expedited review the addition, 
relocation, or conversion of psychiatric beds at an existing facility that has obtained a COPN to 
provide psychiatric services or to establish a psychiatric facility.  
 
VHHA submits that if the Task Force is going to recommend expedited review, it should be 
limited to addition, relocation, or conversion of a limited number or percent of psychiatric beds 
over some period of time at an existing facility that has obtained a COPN to provide psychiatric 
services or to establish a psychiatric facility, and should include several safeguards as described 
in this public comment. 
 
Psychiatric Projects Eligible for Expedited Review 
 
If expedited review is expanded to include psychiatric bed additions, conversions, and 
relocations, it should be limited to existing medical care facilities that have a COPN to provide 
psychiatric services or for a hospital licensed as a provider by the Department of Behavioral 
Health and Developmental Services (DBHDS) and limited to: 

mailto:regulatory.comment@vdh.virginia.gov
mailto:karen.shelton@vdh.virginia.gov
mailto:Allyson.Flinn@vdh.virginia.gov
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• Addition of up to lesser of 10 or 10% of psychiatric beds. 
• Conversion of up to lesser of 10 or 10% of non-psychiatric beds to psychiatric beds. 
• Relocation of up to lesser of 10 or 10% of psychiatric beds within the same health 

planning district to another existing medical care facility owned or controlled by the 
same person or under common ownership with the same person. 

 
Clarifications to existing law are also needed to prevent psychiatric beds approved under 
expedited review from being converted to non-psychiatric beds without a standard COPN 
(similar to the current requirement on psych beds obtained pursuant to an RFA – See 32.1-
102.1:3(B)(9)). 
 
Eligibility for Expedited Review of such psychiatric projects should be contingent upon the 
following: 
 

• Neither the Commissioner nor any member of the public, to include a competing 
applicant, has contested the proposed project;  

• The Commissioner determines that the proposed project is consistent with the provisions 
of the State Health Services Plan applicable to acute psychiatric and acute substance 
abuse disorder treatment services in effect at the time of application; 

• The medical care facility has not added, converted, or relocated psychiatric beds under 
expedited review in the previous two years; 

• The medical care facility certifies that it has not been cited for a federal or state 
certification or licensure deficiency related to psychiatric services or beds within the 
twelve (12) months prior to submission of the application, or if it has been cited, that a 
plan of correction has been submitted to and approved by the appropriate federal and 
state agency(ies);  

• The beds will be Medicare and Medicaid certified, as appropriate to the ages of the bed 
types/patients served; and 

• The medical care facility has maintained an average annual occupancy rate of 80% for 
existing licensed psychiatric beds1, or 

• The beds added are dedicated for use in treating geriatric patients, patients with 
neurocognitive disorders, including dementia, or a neurodevelopmental disability, 
including a developmental disability or intellectual disability, such as autism spectrum 
disorder, or patients with complex medical or other high acuity needs. 

 
Expedited Review Process for Psychiatric Projects 
 
The existing expedited review process set forth in 12VAC5-220-280 et seq. should apply to 
psychiatric bed projects, with the following modifications: 

 
1 Most psychiatric beds (roughly 47,000) are in semi-private rooms compared to a smaller portion (roughly 8,800) in 
private rooms.  In many cases, even though a bed may be available or unoccupied in a semi-private room, it cannot 
be used because, for clinical or safety reasons, it is necessary for the patient to be confined to a room without 
another occupant. Any calculation of occupancy rates should take this into account in evaluating capacity. 
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• Submission of applications for expedited review should be limited to the applicable batch 
cycle for the project or at scheduled intervals throughout the calendar year to help contain 
the costs of managing the notice, objection, and approval process. 

• The Department should be required to post at a dedicated page on its website notice of 
the proposed project within seven (7) days of receipt of an application that has been 
deemed complete and for which the application fee has been paid to the Department. This 
would serve as notice to persons of their ability to submit an objection to the 
Commissioner contesting the project.   

• The timeframe for the decision by the Commissioner to render a decision should run from 
the date of the posting of notice by the Department (as opposed to the date of receipt 
under current regulations) to allow ample time for a person to submit an objection to the 
Commissioner contesting the project and for the Commissioner to have time to review 
such objection.  Regulations should allow a reasonable period of time from the date of 
posting notice for persons to file objections (e.g., 15 days) as well as a reasonable period 
of time for review by the Commissioner (e.g., 30 days). Following an objection to a 
project, standard review will apply. 

• If the Commissioner determines the project does not meet the criteria for expedited 
review, including the additional requirements established above, the applicant will be 
notified and standard review will apply. 

 
Application and Implementation of Law 
 
Unless otherwise expressly stated herein, these recommendations assume that all other 
provisions of COPN law and regulations applicable to COPN application and approvals under 
standard review would likewise apply to expedited review (e.g., calculation and application of 
fee amounts, capital expenditure requirements, etc.). 
 
Implementing law required to authorize expedited review for these services should include a 
sunset provision causing the law to expire after five years. This would allow ample time for the 
outcomes of this policy change to be objectively evaluated and to determine if the policy should 
be continued. 
 
Expedited Review Should be Limited to Projects that Are Non-Contested and/or Raise 
Comparatively Few Health Planning Concerns 
 
VHHA support for expedited review is limited to certain projects that are non-contested and/or 
raise comparatively few health planning concerns. With the exception of the limited addition, 
relocation, or conversion of psychiatric beds (subject to additional requirements described 
herein) all other projects listed in the VDH Analysis are highly competitive and not regarded as 
non-contested and/or raising comparatively few health planning concerns. Further, as reflected in 
its legislative mandate, the SHSP Task Force is to develop recommendations on expedited 
review of project types “that are generally non contested and present limited health planning 
impacts” and it is submitted that including additional project types at this time goes well beyond 
the scope of that mandate. 
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We believe this presents a reasonable path forward for considering application of expedited 
review to certain psychiatric projects that are typically non-contested and/or raise comparatively 
few health planning concerns and includes appropriate safeguards to prevent a negative impact 
on the ability of existing acute psychiatric providers to continue to provide historic levels of 
services to patients in the community, including Medicaid or other indigent patients. 
 
Again, we are grateful for the work that you and the Task Force are undertaking to improve 
Virginia’s COPN Program. The COPN Program is a critical policy function of the 
Commonwealth and reforms to modernize this program present a great opportunity to produce 
greater efficiencies and generate even better outcomes.   
 
Thank you for your consideration of this public comment. 
 

Sincerely, 

 
R. Brent Rawlings 
Senior Vice President & General Counsel 

 
 

cc:  Dr. Thomas Eppes, Chair, SHSP Task Force 
Karen Cameron, Vice Chair, SHSP Task Force 

 



COPN Decisions 2003 - 2024 YTD

Based on COPN Project Definition and Project Sub-Type Within the Definition

Grouped by Service Type Chapt 1271 Average

Recommendation? Capital Value Total Approve Deny Approve Deny Approve Deny Approve Deny Approve Deny Approve Deny

Hospital

Add Hospital Beds by Relocation of existing hospital beds when not competing 2,075,019$       2 2 0 0 0 0 0 0 0 1 0 1 0

Add new Hospital Beds when not competing 60,301,785$     39 36 3 4 0 14 0 3 0 6 0 9 3

Establish a Hospital 101,767,945$   16 12 4 2 0 3 1 1 0 3 1 3 2

Establish a long term acute care hospital 16,121,983$     11 8 3 1 0 2 0 2 0 2 1 4 2

Neonatal Intensive Care

Introduce Neonatal Specialty Care Intermediate Level 18,024,042$     7 6 1 2 0 2 0 1 0 0 0 1 1

Introduce Neonatal Specialty Care Specialty Level 36,000,953$     8 4 4 0 0 0 0 1 3 1 0 2 1

Imaging

Add a CT scanner by relocating an existing CT in the planning district when not competing 1,006,590$       1 1 0 0 0 0 0 0 0 1 0 0 0

Add a CT scanner in an existing hospital with existing CT services when not competing 2,292,228$       96 95 1 21 0 15 1 21 0 16 0 22 0

Add a CT scanner in an existing imaging center when not competing 2,340,147$       15 11 4 3 1 4 0 1 1 1 2 2 0

Add a CT scanner in an existing outpatient surgical hospital with existing CT services when not competing 1,166,266$       1 1 0 0 0 1 0 0 0 0 0 0 0

Establish an imaging center for CT imaging 3,161,678$       82 65 17 5 2 23 9 9 1 19 5 9 0

Introduce a new CT for radiation therapy simulation in an existing center for radiation 

therapy
906,405$          23 23 0 3 0 4 0 4 0 6 0 6 0

Introduce a new CT service in an existing hospital 552,795$          4 4 0 0 0 0 0 1 0 1 0 2 0

Introduce a new CT service in an existing imaging center 979,819$          9 9 0 2 0 3 0 0 0 3 0 1 0

Introduce CT by relocating an existing CT in the planning district 1,567,124$       1 1 0 0 0 1 0 0 0 0 0 0 0

Establish an imaging center for MRI imaging 1,887,957$       42 30 12 4 0 7 3 1 2 8 3 10 4

Add an MRI scanner by relocating an existing MRI in the planning district when not competing 3,334,548$       5 5 0 0 0 0 0 0 0 3 0 2 0

Add an MRI scanner in an existing hospital with existing MRI services when not competing 3,662,739$       62 61 1 14 1 11 0 12 0 11 0 13 0

Add an MRI scanner in an existing imaging center when not competing 2,684,190$       36 26 10 7 0 9 3 3 1 1 6 6 0

Introduce a new MRI service in an existing hospital 1,553,251$       6 6 0 0 0 3 0 2 0 0 0 1 0

Introduce a new MRI service in an existing imaging center 2,078,211$       6 5 1 0 0 3 1 1 0 1 0 0 0

Add a PET scanner in an existing hospital with existing PET services when not competing 3,642,552$       12 11 1 1 0 2 0 5 1 2 0 1 0

Add a PET scanner in an existing imaging center when not competing 1,669,058$       6 6 0 1 0 3 0 2 0 0 0 0 0

Establish an imaging center for PET imaging 1,577,840$       19 18 1 2 0 10 1 1 0 4 0 1 0

Introduce a new PET service in an existing hospital 740,599$          18 18 0 0 0 2 0 5 0 2 0 9 0

Introduce a new PET service in an existing imaging center 1,985,079$       2 2 0 1 0 0 0 0 0 1 0 0 0

Introduce a new PET service in an existing radiation therapy center 1,206,934$       2 2 0 0 0 1 0 0 0 0 0 1 0

Add a scanner by converting a mobile site to a fixed unit (CT and/or PET and/or MRI) when not competing 1,984,575$       17 17 0 2 0 1 0 4 0 2 0 8 0

Establish an imaging center for 2 or more regulated modalities (Other than Cancer 

Treatment) 6,073,176$       27 20 7 3 2 2 2 1 1 10 2 4 0

Intermediate Care Facility for Individuals with Intellectual Disability

Establish an intermediate care facility with 13 or more beds for individuals with intellectual 

disability
5

107,370$          2 2 0 0 0 0 0 0 0 0 0 2 0

Long Term Care

Add a distinct part nursing home unit in an existing hospital 39,316$            1 1 0 0 0 0 0 0 0 0 0 1 0

Add new nursing home beds in an existing nursing home 3,962,474$       24 21 3 8 0 3 0 1 0 6 2 3 1

Add nursing home beds in an existing nursing home by relocating beds from outside the 

PD
5,278,762$       10 10 0 2 0 2 0 1 0 2 0 3 0

Add nursing home beds in an existing nursing home by relocating beds within the PD 3,853,049$       20 20 0 1 0 5 0 4 0 6 0 4 0

Add nursing home beds in an existing nursing home in a CCRC 6,440,253$       6 6 0 0 0 0 0 1 0 3 0 2 0

Establish a new nursing home 13,753,743$     15 14 1 4 1 3 0 5 0 1 0 1 0

Establish a new nursing home by relocation 20,897,582$     14 13 1 2 0 0 0 3 1 3 0 5 0

Establish a new nursing home in a CCRC 10,339,216$     6 6 0 1 0 2 0 1 0 0 0 2 0

Cardiac Catheterization

Add a cardiac catheterization lab in an existing hospital with cardiac catheterization 

services
when not competing 2,749,928$       29 29 0 9 0 5 0 2 0 8 0 5 0

Establish a freestanding cardiac catheterization laboratory 6,337,687$       4 4 0 0 0 1 0 0 0 2 0 1 0

Total HPR I HPR II HPR III HPR IV HPR V



Introduce a new cardiac catheterization service in an existing hospital 1,828,087$       13 12 1 3 0 2 0 3 0 3 0 1 1

Surgical

Add new operating rooms in an existing hospital when not competing 17,151,511$     62 59 3 10 0 14 0 6 2 6 0 23 1

Add new operating rooms in an existing outpatient surgical hospital when not competing 1,721,201$       22 21 1 3 1 7 0 0 0 4 0 7 0

Add new operating rooms in an existing outpatient surgical hospital by relocating existing 

ORs from another hospital
when not competing 1,813,954$       5 4 1 0 0 0 0 1 0 2 0 1 1

Introduce a new kidney transplant service in an existing hospital 27,562$            1 1 0 0 0 0 0 0 0 0 0 1 0

Introduce a new lung transplant service in an existing hospital 150,000$          1 1 0 0 0 0 0 0 0 1 0 0 0

Introduce a new pancreas transplant service in an existing hospital -$                 1 1 0 0 0 0 0 0 0 0 0 1 0

Introduce a new open heart surgery service in an existing hospital 3,318,210$       8 4 4 1 0 1 1 0 1 1 1 1 1

Establish a new outpatient surgical hospital 6,572,159$       79 64 15 7 1 15 4 5 1 17 2 20 7

Psychiatric

Add new psychiatric beds in an existing hospital when not competing 6,653,261$       35 31 4 5 0 8 1 4 0 6 0 8 3

Add new psychiatric beds in an existing hospital with an existing psychiatric unit by 

converting beds to psychiatric beds
when not competing 2,318,036$       5 5 0 0 0 0 0 1 0 4 0 0 0

Establish a new inpatient psychiatric hospital 16,349,458$     8 6 2 0 1 1 1 0 0 1 0 4 0

Introduce a new psychiatric service in an existing hospital by adding new beds 4,080,161$       7 7 0 0 0 0 0 2 0 2 0 3 0

Introduce a new psychiatric service in an existing hospital by converting existing beds 2,229,632$       3 3 0 0 0 0 0 3 0 0 0 0 0

Introduce a new psychiatric service in an existing hospital by transfering existing 

psychiatric beds from another hospital 1,467,450$       2 2 0 1 0 0 0 1 0 0 0 0 0

Medical Rehabilitation

Add new rehabilitation beds in a hospital with existing rehabilitation services when not competing 6,532,828$       13 12 1 3 0 4 0 0 0 4 1 1 0

Add rehabilitation beds in a hospital with existing rehabilitation services by converting 

Med/surg beds
when not competing 100,000$          1 1 0 0 0 0 0 1 0 0 0 0 0

Establish a new rehabilitation hospital 21,060,203$     13 8 5 2 1 1 1 3 0 2 1 0 2

Introduce a new medical rehabilitation service in an existing hospital 8,217,575$       4 4 0 0 0 2 0 2 0 0 0 0 0

Radiation Theapy / Cancer Treatment

Establish a center for radiation therapy service (brachytherapy) 551,619$          3 3 0 1 0 1 0 0 0 1 0 0 0

Introduce a new radiation therapy service (brachytherapy) in an existing hospital 302,296$          14 14 0 3 0 8 0 0 0 3 0 0 0

Add a linear accelerator by relocating an existing linear accelerator to a hospital with an 

existing linear accelerator
when not competing 285,000$          1 1 0 0 0 1 0 0 0 0 0 0 0

Add a linear accelerator in an existing hospital with an existing linear accelerator when not competing 8,694,135$       16 15 1 3 0 2 0 2 0 3 0 5 1

Add a linear accelerator in an existing outpatient surgical hospital with an existing linear 

accelerator
when not competing 6,793,811$       1 1 0 0 0 1 0 0 0 0 0 0 0

Add a linear accelerator in an existing radiation treatment center with a linear accelerator when not competing 269,157$          2 2 0 0 0 0 0 0 0 0 0 2 0

Establish a center for radiation therapy service (linear accelerator) 6,035,584$       10 6 4 0 0 2 0 0 3 2 1 2 0

Introduce a new radiation therapy service (linear accelerator) in an existing hospital 8,334,559$       6 3 3 1 0 0 1 1 2 1 0 0 0

Introduce a new radiation therapy service (linear accelerator) in an existing outpatient 

surgical hospital
6,650$              1 1 0 0 0 0 0 0 0 0 0 1 0

Establish a center for proton beam therapy 132,620,000$   1 1 0 0 0 0 0 0 0 0 0 1 0

Introduce new proton beam therapy in an existing hospital 93,239,505$     1 1 0 0 0 1 0 0 0 0 0 0 0

Add SRS equipment in an existing radiation treatment center with with existing SRS 5,923,940$       1 1 0 0 0 1 0 0 0 0 0 0 0

Establish an cancer treatment center for 2 or more regulated modalities 6,383,046$       9 4 5 0 0 0 0 1 2 0 0 3 3

Introduce a new SRS in an existing hospital 3,946,145$       44 35 9 9 2 9 5 4 0 4 1 9 1

Introduce a new SRS in an existing radiation therapy center 687,867$          5 5 0 0 0 2 0 0 0 2 0 1 0

Relocation

Establish a medical care facility that is the relocation of existing regulated modality(ies), 

other than beds, within the PD 40,907,407$     95 89 6 13 0 24 1 13 0 15 1 24 4

526      461       65     74         6       113       15     55         11     94         8       125       25     

HPR Approval Rate 87.6% 92.5% 88.3% 83.3% 92.2% 83.3%

Other Potential Project Types for Which No Requests Have Been Made

Introduce a new CT service in an existing freestanding cardiac catheterization laboratory

Introduce a new heart transplant service in an existing hospital

Introduce a new liver transplant service in an existing hospital

Introduce a new multi-organ transplant service in an existing hospital

Introduce Neonatal Specialty Care Sub Specialty Specialty Level

Introduce a new CT service in an existing outpatient surgical hospital



Add a PET scanner in an existing outpatient surgical hospital with existing PET services

Add SRS equipment in an existing hospital with existing SRS

Add SRS equipment in an existing outpatient surgical hospital with with existing SRS

Introduce a new MRI service in an existing outpatient surgical hospital

Introduce a new MRI service in an existing PET imaging center

Introduce a new MRI service in an existing freestanding cardiac catheterization laboratory

Introduce a new PET service in an existing freestanding cardiac catheterization laboratory

Introduce a new PET service in an existing outpatient surgical hospital

Add an MRI scanner in an existing outpatient surgical hospital with existing MRI services



COPN Decisions 2003 - 2024 YTD

Based on COPN Project Definition and Project Sub-Type Within the Definition

Chapt 1271 Average

Sorted by Action Type (Establish, Introduce, Add...) Recommendation? Capital Value Total Approve Deny Approve Deny Approve Deny Approve Deny Approve Deny Approve Deny

Establish a Hospital 101,767,945$   16 12 4 2 0 3 1 1 0 3 1 3 2

Establish a long term acute care hospital 16,121,983$     11 8 3 1 0 2 0 2 0 2 1 4 2

Establish a new rehabilitation hospital 21,060,203$     13 8 5 2 1 1 1 3 0 2 1 0 2

Establish a new inpatient psychiatric hospital 16,349,458$     8 6 2 0 1 1 1 0 0 1 0 4 0

Establish a new outpatient surgical hospital 6,572,159$       79 64 15 7 1 15 4 5 1 17 2 20 7

Establish an intermediate care facility with 13 or more beds for individuals with 107,370$          2 2 0 0 0 0 0 0 0 0 0 2 0

Establish a new nursing home 13,753,743$     15 14 1 4 1 3 0 5 0 1 0 1 0

Establish a new nursing home by relocation 20,897,582$     14 13 1 2 0 0 0 3 1 3 0 5 0

Establish a new nursing home in a CCRC 10,339,216$     6 6 0 1 0 2 0 1 0 0 0 2 0

Establish a freestanding cardiac catheterization laboratory 6,337,687$       4 4 0 0 0 1 0 0 0 2 0 1 0

Establish an imaging center for CT imaging 3,161,678$       82 65 17 5 2 23 9 9 1 19 5 9 0

Establish an imaging center for MRI imaging 1,887,957$       42 30 12 4 0 7 3 1 2 8 3 10 4

Establish an imaging center for PET imaging 1,577,840$       19 18 1 2 0 10 1 1 0 4 0 1 0

Establish a center for proton beam therapy 132,620,000$   1 1 0 0 0 0 0 0 0 0 0 1 0

Establish a center for radiation therapy service (brachytherapy) 551,619$          3 3 0 1 0 1 0 0 0 1 0 0 0

Establish a center for radiation therapy service (linear accelerator) 6,035,584$       10 6 4 0 0 2 0 0 3 2 1 2 0

Establish an cancer treatment center for 2 or more regulated modalities 6,383,046$       9 4 5 0 0 0 0 1 2 0 0 3 3

Establish an imaging center for 2 or more regulated modalities (Other than Cancer 

Treatment) 6,073,176$       27 20 7 3 2 2 2 1 1 10 2 4 0

Establish a medical care facility that is the relocation of existing regulated modality(ies), 

other than beds, within the PD 40,907,407$     95 89 6 13 0 24 1 13 0 15 1 24 4

Introduce a new psychiatric service in an existing hospital by adding new beds 4,080,161$       7 7 0 0 0 0 0 2 0 2 0 3 0

Introduce a new psychiatric service in an existing hospital by converting existing beds 2,229,632$       3 3 0 0 0 0 0 3 0 0 0 0 0

Introduce a new psychiatric service in an existing hospital by transfering existing 

psychiatric beds from another hospital 1,467,450$       2 2 0 1 0 0 0 1 0 0 0 0 0

Introduce a new kidney transplant service in an existing hospital 27,562$            1 1 0 0 0 0 0 0 0 0 0 1 0

Introduce a new lung transplant service in an existing hospital 150,000$          1 1 0 0 0 0 0 0 0 1 0 0 0

Introduce a new pancreas transplant service in an existing hospital -$                  1 1 0 0 0 0 0 0 0 0 0 1 0

Introduce a new medical rehabilitation service in an existing hospital 8,217,575$       4 4 0 0 0 2 0 2 0 0 0 0 0

Introduce a new open heart surgery service in an existing hospital 3,318,210$       8 4 4 1 0 1 1 0 1 1 1 1 1

Introduce a new cardiac catheterization service in an existing hospital 1,828,087$       13 12 1 3 0 2 0 3 0 3 0 1 1

Introduce a new radiation therapy service (brachytherapy) in an existing hospital 302,296$          14 14 0 3 0 8 0 0 0 3 0 0 0

Introduce a new radiation therapy service (linear accelerator) in an existing hospital 8,334,559$       6 3 3 1 0 0 1 1 2 1 0 0 0

Introduce a new radiation therapy service (linear accelerator) in an existing outpatient 

surgical hospital
6,650$              1 1 0 0 0 0 0 0 0 0 0 1 0

Introduce a new SRS in an existing hospital 3,946,145$       44 35 9 9 2 9 5 4 0 4 1 9 1

Introduce a new SRS in an existing radiation therapy center 687,867$          5 5 0 0 0 2 0 0 0 2 0 1 0

Introduce new proton beam therapy in an existing hospital 93,239,505$     1 1 0 0 0 1 0 0 0 0 0 0 0

Introduce Neonatal Specialty Care Intermediate Level 18,024,042$     7 6 1 2 0 2 0 1 0 0 0 1 1

Introduce Neonatal Specialty Care Specialty Level 36,000,953$     8 4 4 0 0 0 0 1 3 1 0 2 1

Introduce a new CT service in an existing hospital 552,795$          4 4 0 0 0 0 0 1 0 1 0 2 0

Introduce a new CT service in an existing imaging center 979,819$          9 9 0 2 0 3 0 0 0 3 0 1 0

Introduce a new CT for radiation therapy simulation in an existing center for radiation 

therapy
906,405$          23 23 0 3 0 4 0 4 0 6 0 6 0

Introduce CT by relocating an existing CT in the planning district 1,567,124$       1 1 0 0 0 1 0 0 0 0 0 0 0

Introduce a new MRI service in an existing hospital 1,553,251$       6 6 0 0 0 3 0 2 0 0 0 1 0

Introduce a new MRI service in an existing imaging center 2,078,211$       6 5 1 0 0 3 1 1 0 1 0 0 0

Introduce a new PET service in an existing hospital 740,599$          18 18 0 0 0 2 0 5 0 2 0 9 0

Introduce a new PET service in an existing imaging center 1,985,079$       2 2 0 1 0 0 0 0 0 1 0 0 0

Introduce a new PET service in an existing radiation therapy center 1,206,934$       2 2 0 0 0 1 0 0 0 0 0 1 0

Total HPR VHPR IVHPR IIIHPR IIHPR I



Add new Hospital Beds when not competing 60,301,785$     39 36 3 4 0 14 0 3 0 6 0 9 3

Add Hospital Beds by Relocation of existing hospital beds when not competing 2,075,019$       2 2 0 0 0 0 0 0 0 1 0 1 0

Add new psychiatric beds in an existing hospital when not competing 6,653,261$       35 31 4 5 0 8 1 4 0 6 0 8 3

Add new psychiatric beds in an existing hospital with an existing psychiatric unit by 

converting beds to psychiatric beds
when not competing 2,318,036$       5 5 0 0 0 0 0 1 0 4 0 0 0

Add new rehabilitation beds in a hospital with existing rehabilitation services when not competing 6,532,828$       13 12 1 3 0 4 0 0 0 4 1 1 0

Add rehabilitation beds in a hospital with existing rehabilitation services by converting 

Med/surg beds
when not competing 100,000$          1 1 0 0 0 0 0 1 0 0 0 0 0

Add new operating rooms in an existing hospital when not competing 17,151,511$     62 59 3 10 0 14 0 6 2 6 0 23 1

Add new operating rooms in an existing outpatient surgical hospital when not competing 1,721,201$       22 21 1 3 1 7 0 0 0 4 0 7 0

Add new operating rooms in an existing outpatient surgical hospital by relocating existing 

ORs from another hospital
when not competing 1,813,954$       5 4 1 0 0 0 0 1 0 2 0 1 1

Add a distinct part nursing home unit in an existing hospital 39,316$            1 1 0 0 0 0 0 0 0 0 0 1 0

Add new nursing home beds in an existing nursing home 3,962,474$       24 21 3 8 0 3 0 1 0 6 2 3 1

Add nursing home beds in an existing nursing home by relocating beds from outside the 

PD
5,278,762$       10 10 0 2 0 2 0 1 0 2 0 3 0

Add nursing home beds in an existing nursing home by relocating beds within the PD 3,853,049$       20 20 0 1 0 5 0 4 0 6 0 4 0

Add nursing home beds in an existing nursing home in a CCRC 6,440,253$       6 6 0 0 0 0 0 1 0 3 0 2 0

Add a cardiac catheterization lab in an existing hospital with cardiac catheterization 

services
when not competing 2,749,928$       29 29 0 9 0 5 0 2 0 8 0 5 0

Add a CT scanner in an existing hospital with existing CT services when not competing 2,292,228$       96 95 1 21 0 15 1 21 0 16 0 22 0

Add a CT scanner by relocating an existing CT in the planning district when not competing 1,006,590$       1 1 0 0 0 0 0 0 0 1 0 0 0

Add a CT scanner in an existing outpatient surgical hospital with existing CT services when not competing 1,166,266$       1 1 0 0 0 1 0 0 0 0 0 0 0

Add a CT scanner in an existing imaging center when not competing 2,340,147$       15 11 4 3 1 4 0 1 1 1 2 2 0

Add a scanner by converting a mobile site to a fixed unit (CT and/or PET and/or MRI) when not competing 1,984,575$       17 17 0 2 0 1 0 4 0 2 0 8 0

Add an MRI scanner in an existing hospital with existing MRI services when not competing 3,662,739$       62 61 1 14 1 11 0 12 0 11 0 13 0

Add an MRI scanner in an existing imaging center when not competing 2,684,190$       36 26 10 7 0 9 3 3 1 1 6 6 0

Add an MRI scanner by relocating an existing MRI in the planning district when not competing 3,334,548$       5 5 0 0 0 0 0 0 0 3 0 2 0

Add a PET scanner in an existing hospital with existing PET services when not competing 3,642,552$       12 11 1 1 0 2 0 5 1 2 0 1 0

Add a PET scanner in an existing imaging center when not competing 1,669,058$       6 6 0 1 0 3 0 2 0 0 0 0 0

Add a linear accelerator in an existing hospital with an existing linear accelerator when not competing 8,694,135$       16 15 1 3 0 2 0 2 0 3 0 5 1

Add a linear accelerator by relocating an existing linear accelerator to a hospital with an 

existing linear accelerator
when not competing 285,000$          1 1 0 0 0 1 0 0 0 0 0 0 0

Add a linear accelerator in an existing outpatient surgical hospital with an existing linear 

accelerator
when not competing 6,793,811$       1 1 0 0 0 1 0 0 0 0 0 0 0

Add a linear accelerator in an existing radiation treatment center with a linear accelerator when not competing 269,157$          2 2 0 0 0 0 0 0 0 0 0 2 0

Add SRS equipment in an existing radiation treatment center with with existing SRS 5,923,940$       1 1 0 0 0 1 0 0 0 0 0 0 0

1,199   1,059    140   170       13     254       36     152       22     220       30     266       39     

HPR Approval Rate 88.3% 92.9% 87.6% 87.4% 88.0% 87.2%

Other Potential Project Types for Which No Requests Have Been Made

Introduce a new heart transplant service in an existing hospital

Introduce a new liver transplant service in an existing hospital

Introduce a new multi-organ transplant service in an existing hospital

Introduce Neonatal Specialty Care Sub Specialty Specialty Level

Introduce a new CT service in an existing outpatient surgical hospital

Introduce a new CT service in an existing freestanding cardiac catheterization laboratory

Introduce a new MRI service in an existing outpatient surgical hospital

Introduce a new MRI service in an existing PET imaging center

Introduce a new MRI service in an existing freestanding cardiac catheterization laboratory

Introduce a new PET service in an existing freestanding cardiac catheterization laboratory

Introduce a new PET service in an existing outpatient surgical hospital

Add an MRI scanner in an existing outpatient surgical hospital with existing MRI services

Add a PET scanner in an existing outpatient surgical hospital with existing PET services

Add SRS equipment in an existing hospital with existing SRS

Add SRS equipment in an existing outpatient surgical hospital with with existing SRS
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