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MDs employed
by hospitals or
corporations

Avalere Health (2022)

Current Era of Consolidation in Health Care

Number of Hospital Mergers



Hospitals in Health System

Hospitals Not in Health System

Kaiser Family Foundation (2023)



$3.9 Billion

$10.6 Billion

10-year deal



$3.9 Billion 
(2022) 800,000 patients

188 clinics

$1 Billion
(2018)

$2.1 Billion 
(2021)



$10.6 Billion 
(2023)

10,000 pharmacies

$69 Billion
(2018)

10,000 clinicians in 
home health; supports 
24 of top 50 MA plans

Medicare 
Advantage

$8 Billion 
(2022)

600 PCPs
169 clinics



5,000 pharmacies

10-year deal 
(2022)

70,000 Physicians & 2,200 clinics
Example:

Many physician 
acquisitions



Prices of Medical Care vs. All Else – Last 23 Years 



Consequences of Consolidation: Commercial Price Growth



Health Care 
SpendingPrice

Quantity

Competition

Regulation

Capacity

Prevention

Eligibility
Managed

Care

Coverage

Global Budget or “ACO” Contract + Financial Risk & Quality Bonus

Bundled (or Episode) Payment 
+ Financial Risk & Quality Bonus

Levers to Slow Health Care Spending



Medicare 
Price

Commercial Insurer Price

In-Network Out-of-Network
Price Ratio Price Ratio

Office Visit $73 $80 1.1 $100 1.4
Hernia Repair $540 $771 1.4 $1523 2.8
ECG $9 $17 1.9 $28 3.3

Song Z. JAMA (2019)

No differences 
in vs. out of network

Two Types of Commercial Prices – Out-of-Network is Higher



Song Z. N Engl J Med (2017)

Rural Urban

Geography Matters – Rural Commercial Prices Are Higher



Photo credits: Philadelphia Inquirer (2020), AP (2020)

Private Equity – One Particular Type of Corporate Ownership



Pricewaterhouse Cooper audit, 2023

U.S. Private Equity Deal Value and Volume in Health Care



Global Private Equity Deals in Health Care

Bain and Company, 2023



PE Fund Provider

Management 
Fees

98% of 
equity

2% of equity

Fixed 
returns

2° PE (65%)

Corporate (20%)

IPO (5-10%)

Collateral

Acquisition Price

30%
Equity

70%
Debt

Acquire

Management Fees

Classic Model of a Private Equity (PE) Acquisition

Returns: first
8%, then 80% 

Exit

20% after hurdle 

Limited Partners 
US Pension Funds (>1/3), 
endowments, sovereign 
funds, wealthy people 

Lenders
(Bank)

3-7 yrs

Management fees = 2/3 of revenue for GP In progress





Singh Y, Zhu JM, Polsky D, Song Z. JAMA Health Forum 2022.

Geographic Distribution and Penetration

Bruch J, Zeltzer D, Song Z. Ann Intern Med. 2020

Hospital Acquisitions Physician Practice Acquisitions



Bruch JD, Gondi S, Song Z. JAMA Intern Med. 2020

Acquisitions of Hospitals  ↑ Income, Charges, Case Mix, Commercial %



Bruch JD, Gondi S, Song Z. JAMA Intern Med. 2020

Acquisitions of Hospitals  ↑ Income, Charges, Case Mix, Commercial %

Relative to control, PE 
acquisitions increased:

Net income 27%
Charges per day 7%
Charge/cost ratio 7%
Charge/cost ratio (ED) 16%
Case mix 1.4%
Medicare % -2.4%



Bruch JD, Gondi S, Song Z. JAMA Intern Med. 2020



Bruch JD, Gondi S, Song Z. JAMA Intern Med. 2020



Hospital Acquired Condition Eligible Hospitalizations  
 

  
  

  
Foreign body retained after 

surgery All   

Air Embolism All   
Blood Incompatibility All   

Pressure ulcers All   
Falls All   

Catheter-associated urinary tract 
infection (CAUTI) All   

Central line-assoc. bloodstream 
infection (CLABSI) All   

Surgical site infection (SSI) for 
CABG, Orthopedic Surgeries, 

and Bariatric Surgeries 

Hospitalizations with 
performed CABG, 

Orthopedic Surgeries, or 
Bariatric Surgeries 

  

Poor glycemic control All   

Deep vein thrombosis/ 
pulmonary embolism (DVT/PE) 

Hospitalizations with 
performed Hip/Knee 

Replacements 
  

 

Hospital-Acquired Conditions (Adverse Events)

RTI International. Evidence-based Guidelines for Selected and Candidate Hospital-Acquired Conditions. 2010. https://www.cms.gov/Medicare/Medicare-Fee-for-Service-Payment/HospitalAcqCond/Downloads/evidenced_based_guidelines_report.pdf
RTI International. Hospital-Acquired Conditions–Present on Admission: Examination of Spillover Effects and Unintended Consequences Final Report. 2012. https://www.cms.gov/medicare/medicare-fee-for-service-payment/hospitalacqcond/downloads/hac-spillovereffects.pdf

https://www.cms.gov/Medicare/Medicare-Fee-for-Service-Payment/HospitalAcqCond/Downloads/evidenced_based_guidelines_report.pdf
https://www.cms.gov/medicare/medicare-fee-for-service-payment/hospitalacqcond/downloads/hac-spillovereffects.pdf


Characteristics of Hospitalizations Pre-Acquisition

Kannan S, Bruch J, Song Z. Forthcoming

100% Medicare Part A and 100% Part B Institutional Claims, 2009-2019

Characteristics of Hospitalizations 
Pre-Acquisition 

Private Equity Hospitals 
(N=287,185) 

Matched Control Hospitals 
(N=1,776,090) 

Age (S.D.) 73.3 (14.2) 74 (13.5) 
Female (%) 55.4 55.2 
Male (%) 44.6 44.8 
vW-Elixhauser (S.D.)b 8.2 (8.1) 8.2 (8.2) 
Dual Eligible (%)c 43.8 32.8 
Race and Ethnicity (%)   

Black 15.8 9.4 
Asian 1.8 1.5 
Hispanic 4.4 2.3 
North American Native 3.3 1.6 
Other or Unknown 1.2 0.9 
White 73.4 84.3 

 



Composite Hospital-Acquired Complications (HACs)

Unadjusted Levels Adjusted Estimates (Differential Change)

Acquisitions of Hospitals  ↑ Hospital-Acquired Complications

Kannan S, Bruch J, Song Z. Forthcoming



Empirical Strategy

Event study framework (difference-in-differences) – ordinary least squares (OLS) model 

• MDC rather than DRG because complications arising from HACs can change the DRG

• Hospital fixed effects – adjusts for time-invariant attributes of the hospital (e.g. catchment area)  

• Multiple inference adjustment: Bonferroni correction (adjusted p-values)

Kannan S, Bruch J, Song Z. Forthcoming

Hospitalization n, hospital i, 
matched group j, year k 



Acquisitions of Hospitals  ↑ Hospital-Acquired Complications

Kannan S, Bruch J, Song Z. Forthcoming

Relative to control, PE 
acquisitions increased:

Composite HACs 25%
Falls   27%
Central line infections 38%
(Despite 16% fewer central lines)

CMS Hospital-Acquired Conditions (HACs) – Composite

Surgical site infections doubled at PE 
hospitals, while declining at controls. 
(Despite 8% fewer surgeries performed)



Hospital-Acquired Conditions (Adverse Events)

Hospitalizations at
Private Equity 

Hospitals
(N=662,095)

Hospitalizations at 
Matched Control 

Hospitals
(N=4,160,720)

Unadjusted 
Difference-in-

Differences 
(DID)

Adjusted DID (%)
[95% CI]

Conventional 
P value

Bonferroni 
Adjusted
P valuec

Pre PE Post PE Pre PE Post PE
Hospital Acquired Conditions (HACs) 
Composite Measure 18.1 22.1 22.0 20.7 4.6 4.6 (25.4)

[2.0 to 7.2] <0.001 0.004

Foreign body 0.3 0.4 0.4 0.3 0.2 0.2 (60.5)
[-0.1 to 0.5] 0.23 >0.99

Pressure ulcers 1.5 2.0 1.6 1.9 0.2 0.3 (18)
[-0.5 to 1.0] 0.48 >0.99

Falls 6.8 6.8 8.7 6.9 1.5 1.9 (27.3)
[0.3 to 3.4] 0.002 0.02

Catheter-associated urinary tract 
infection (CAUTI) 1.8 3.2 3.6 4.7 0.2 0.3 (18.1)

[-0.8 to 1.4] 0.57 >0.99

Central line-assoc. bloodstream 
infection (CLABSI) 4.0 6.1 3.9 3.8 2.0 1.5 (37.7)

[0.4 to 2.6] 0.005 0.04

Poor glycemic control 0.8 1.1 0.8 0.8 0.3 0.1 (14.9)
[-0.4 to 0.6] 0.64 >0.99

Surgical site infection (SSI) (N=9,256)
10.8           21.6

(N=84,188)
17.5         12.6 15.1 16 (147.8)

[-2.3 to 34.2] 0.09 0.69

Deep vein thrombosis/ pulmonary 
embolism (DVT/PE)e

(N=24,965)
65.6 58.4

(N=207,210)
50.9 41.7

2.2 2.2 (3.3)
[-17.2 to 21.6] 0.83 >0.99

Kannan S, Bruch J, Song Z. Forthcoming



Volume of Procedures Eligible for Hospital-Acquired Condition Measures

Private Equity Group 
(N=662,095)

Control Group 
(N=4,160,720) Unadjusted 

Difference-in-
Differences (DID)

Adjusted DID (%) 
[95% CI]Procedures 

(per 10,000 Hospitalizations)
Pre-Acquisition 

(N=287,185)
Post-Acquisition 

(N=374,190)
Pre-Acquisition 
(N=1,776,090)

Post-Acquisition 
(N=2,384,630)

Foley Catheters (CAUTI) 67.55 67.32 96.67 80.87 15.75
17.55 (26.0)

[12.61 to 22.5]

Central Venous Catheters (CLABSI) 228.88 172.81 217.90 142.08 -27.45
-37.14 (-16.2)

[-44.33 to -29.94]
Total Hip/Knee Arthroplasties 
(DVT/PE)

392.71 365.07 488.48 505.11 -38.76
0.98 (0.3)

[-8.55 to 10.52]

Surgeries within SSI measure 161.05 123.58 202.46 202.29 -38.72
-13.06 (-8.1)

[-20.49 to -5.64]
Coronary Artery Bypass Grafts 
(CABGs)

47.88 41.18 67.51 64.88 -4.25
6.99 (14.6)

[2.66 to 11.32]

Bariatric Surgeries 17.65 14.64 13.01 12.93 -3.18
-3.08 (-17.5)

[-5.09 to -1.08]

Orthopedic Surgeries 95.51 67.75 121.94 124.48 -31.29
-16.97 (-17.8)

[-22.69 to -11.24]

Kannan S, Bruch J, Song Z. Forthcoming



Acquisitions of Hospitals  ↑ Emergency Department Mortality

Kannan S, Bruch J, Song Z. Under review

Relative to control, EDs of PE hospitals saw: 
• Younger Medicare beneficiaries
• Healthier Medicare beneficiaries
• Fewer dual eligible (Medicare-Medicaid)

Despite younger, healthier, and less disadvantaged: 
• 12% ↑ in ED mortality (52% ↑ for heart attack) 



Private Equity Group 
(N=1,043,656)

Matched Control Group 
(N=6,423,574) Unadjusted 

Difference-in-
Differences

Adjusted
DID (%)
[95% CI]

Conventional 
P value

Bonferroni 
Adjusted 
P value§

Pre-
Acquisition
(N=447,112)

Post-
Acquisition
(N=596,544)

Pre-
Acquisition

(N=2,572,339)

Post-
Acquisition

(N=3,851,235)
Deaths per 10,000 
Beneficiaries 55.5 62.2 51.3 45.2 12.9 6.7 (12.0) 

[4.8 to 8.5] <0.001 <0.001

Acute Myocardial 
Infarction 1.7 2.4 1.6 1.3 1.1 0.9 (51.8) 

[0.3 to 1.4] 0.001 0.006

Arrest 42.5 45.3 36.9 32.6 7.2 1.9 (4.6) 
[0.9 to 3.0] <0.001 <0.001

Pulmonary 3.0 1.8 2.8 1.7 -0.1 0.2 (7.4) 
[-0.4 to 0.8] 0.47 >0.99

Other 8.4 12.7 10.0 9.6 4.7 3.7 (43.6) 
[2.3 to 5.1] <0.001 <0.001

Emergency Department Mortality

Kannan S, Bruch J, Song Z. Under review



Private Equity Hospitals Matched Control Hospitals Unadjusted 
Difference-in-

Differences (DID)

Adjusted DID (%) 
(95% CI)Pre-

Acquisition
Post-

Acquisition
Pre-

Acquisition
Post-

Acquisition

Acute Myocardial 
Infarction in the ED 

(N=14,103)

Troponin 90.1 89.0 93.2 93.1 -1.5
-1.3 (-1.5) 

[-2.6 to -0.1]

ECG 89.4 83.8 92.9 92.0 -4.5
-2.8 (-3.1) 

[-5.5 to -0.1]

Chest X-ray 78.7 75.0 83.6 83.1 -3.7
-3.3 (-4.2) 

[-7.1 to 0.5]

Heparin 36.5 42.2 40.6 45.1 0.3
-1.3 (-3.5) 

[-5.8 to 3.2]

Emergency Department Services for Heart Attack Patients

Kannan S, Bruch J, Song Z. Under review



Colleagues at MGH

What About During COVID?



COVID Hospitalizations

Non-COVID Hospitalizations

Mortality during COVID-19:
Covid patients   2.3% higher
Non-Covid patients    11% ↑

Song Z, Patterson L, Bruch J, Zhang X, Haas D. In progress

30-day Mortality for COVID and Non-COVID Hospitalizations



Specialty Count of physicians 
identified in PE-

acquired practices

Count of physicians 
in office-based 

settings
Estimated PE 

penetration (%) 
Gastroenterology 845 6,147 13.7
Urology 492 4,758 10.3
Dermatology 851 8,565 9.9

Women’s Health 1,352 15,360 8.8

Ophthalmology 741 11,398 6.5
Orthopedics 460 15,588 3.0

Total 4,738 61,752 7.7

Private Equity Acquisitions of Physicians

(2022)





20% increase in charges
11% increase in prices

Acquisitions of MD Practices  ↑ Spending, Charges, Prices, Volume

(2022)



Relative to control, PE acquisitions led to:
16% increase in aggregate volume
26% increase in unique patients

38% increase in new patient visits
9% increase in long (>30 min) visits

Singh Y, Song Z, Polsky D, Bruch JD, Zhu JM. JAMA Health Forum. 2022





Singh Y, Song Z, Polsky D, Zhu JM. In progress

Additional Evidence: Comparisons to Hospital System Practices

Relative to hospital-based GI practices, private equity GI practices increased 
spending by 28%, driven by a 78% increase in professional fees.

P < 0.01 P = 0.53



Braun RT, Bond AM, Qian Y, Zhang M, Casalino LP. Health Affairs. 2021.

“At 1.5 years after acquisition, prices paid to private equity dermatologists for routine medical visits were 3-5 percent 
higher than those paid to non-private equity dermatologists. There was no significant consistent impact on 

dermatology spending or use of biopsies, lesion destruction, or Mohs surgery.”

Additional Evidence on Acquisitions of Physician Practices



Additional Evidence on Acquisitions of Physicians



La Forgia A, Bond AM, Braun RT, Yao LZ, Kjaer K, Zhang M, Casalino LP. JAMA Internal Medicine. 2022



Cardiologists Orthopedic Surgeons

MD consolidation raises prices more in more concentrated markets

Physician Concentration Percentile Physician Concentration Percentile 

MD prices 14-30% higher in most vs. least concentrated markets

Dunn and Shapiro. Journal of Law and Economics. 2014

%ΔPrice %ΔPrice

: Prices     10-14%

Horizontal Physician Practice Consolidation  Higher Prices



Physician Perceptions of Private Equity

Q. Compared to the following forms of ownership in the health care sector, 
is private equity ownership…

Zhu JM, Zeveney A, Read S, Crowley R. Under review



Bruch JD, Borsa A, Song Z, Richardson SS. JAMA Intern Med. 2020

From the Beginning of Life – Women’s Health



From the Beginning of Life – Fertility Clinics

La Forgia and Bodner (2023) Working paper

Private equity invests in 8 of 11 fertility chains. Total IVF price = $40-60K. 
Acquisition  28% ↑ in volume, 14% ↑ in IVF success rate.

No evidence of patient selection.



Braun R, Jung HY, Casalino L, Myslinksi L, Unruh M. JAMA Health Forum. 2021

PE acquisitions increased:

ED visits  11%
Hospitalizations   9%
Medicare spending   4%
Mortality  10%

Gupta A, Howell S, Yannelis C, Gupta A. 2021. NBER Working Paper 28474

To Older Age – Nursing Homes



To the End of Life – Hospice

Braun RT, Unruh MA, Stevenson DG, Prigerson HG, Fernandez R, Yao LZ, Casalino LP. JAMA Network Open. 2023



From the End of Life – Hospice

Braun RT, Unruh MA, Stevenson DG, Prigerson HG, Fernandez R, Yao LZ, Casalino LP. JAMA Network Open. 2023

6% ↑ in patients with dementia in PE hospices relative to control



Policy Framework for Private Equity

Cai C, Song Z. JAMA. 2023

F Fraud & abuse Enforce federal statutes including Anti-Kickback, Stark Laws

A Antitrust A) Federal: improve staffing and bandwidth for oversight at FTC
B) State: state AGs, "corporate practice of medicine" laws

M Moral hazard A) Affiliation rule that ties acquired entities to the parent PE firm
B) Limit the % debt used to make an acquisition
C) Closure of the 20% carried interest “loophole”

P Patients & prices A) No Surprises Act prohibiting surprise billing in certain situations
B) Price regulation to mitigate arbitrage incentive of consolidation

T Transparency Lower the threshold ($111.4 million) for mandatory reporting of PE 
acquisitions and the % debt used in the acquisition.



Zhu JM, Rooke-Ley H, Fuse-Brown E. NEJM. 2023

Corporate Practice of Medicine Laws at the State Level



Dear Dr. 

Our sincere condolences for the loss of your patient. 

The Clinical Documentation Integrity (CDI) team reviews the charts of all 
deceased patients to make sure that the documentation captures the full 
complexity of the case. Having performed this review, we would appreciate 
your thoughtful attention to the Clinical Documentation query below. 

There are 3 CDI queries for you in Epic. Access the drop down options by 
using F2 when completing the query. If needed, further instructions are at 
the bottom of this email. 

“The Body Was Not Even Cold”
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