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ABSTRACT 
 

This thesis uses the Agency for Healthcare Research and Quality’s (AHRQ) 

Compendium of U.S. Health Systems files for years 2016 and 2018, called the 

Comparative Health System Performance Compendium to explore the factors that are 

associated with health system financial and clinical performance, as well as efficiency. 

Both the current trends in provider consolidation and the movement toward value-based 

payment, in an attempt to integrate care, have led to the formation of large health 

systems. Researchers have developed an extensive evidence base about the justifications 

for system formation and the immediate effects, including greater negotiating power and 

potential economies of scale. But health systems vary in size and across other 

dimensions. These characteristics, along with the characteristics of affiliated hospitals, 

may have implications for the profitability, efficiency and quality performance of the 

hospitals that are affiliated with U.S. health systems. This thesis finds that some 

dimensions of health system size and other system or hospital characteristics, such as 

ownership status, and the presence of an accountable care organization contract, are 

associated with higher profitability, greater efficiency and higher quality performance.   
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CHAPTER 1. INTRODUCTION 

The U.S. health care system is unique, built on the foundation of private, employer-

sponsored insurance coverage and supplemented by public insurance programs for the 

elderly, disabled and needy. The current system, primarily contingent on market forces, 

has left gaps for profit making and expenditure growth. Both the current trends in 

provider consolidation and the movement toward value-based payment, in an attempt to 

integrate care, have contributed to the formation of large health systems.  

These systems are defined as those that include at least one hospital – institutions 

that provide acute care services – and one group of physicians that provide 

comprehensive care and are connected through common ownership or joint 

management.1 They can be horizontally integrated, where the health system operates 

multiple hospitals in the market; vertically-integrated, where the health system includes 

physicians or health plans operating in one or more markets; or fully integrated systems 

that are part of a health plan (e.g., Kaiser).2  

Significant gaps in what the policy community knows about these newly formed 

entities exist. Research that advances policy understanding of health systems is critical to 

assess the impact that these organizations have on health care costs, affordability, and 

quality – either directly or through unintended means. Therefore, this thesis examines 

whether differences in hospital financial and clinical outcomes can be explained by 

certain health system and affiliated hospital characteristics.   
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CHAPTER 2. BACKGROUND 

In the 1970s, prices and hospital charges rose faster than the consumer price index (13.7 

percent) at an annual rate of 16.6 percent and 18.7 percent, respectively.3 At the time, 

health insurance almost fully covered patients’ health care expenses, so hospitals began 

“a medical arms race” to compete for patients on a nonprice basis.4 Hospital and service 

expansion, equipment purchases and new technologies led to excess capacity and allowed 

hospital to inflate their costs (hospitals’ expenses for providing care). During this time, 

payers paid hospitals based on their underlying costs, so as hospitals’ costs grew, prices 

followed.3 

To control health care cost growth, a period of regulation in the 1970s and 1980s 

ensued. Congress passed a law to control facility and service expansion.3 Further, states, 

with the support of the federal government, implemented programs to review or regulate 

hospital rates.5 Some states implemented rate disclosures, while other states required 

hospitals to submit their rates to a state agency on a regular basis for review. Seven states 

implemented hospital rate-setting.5  

However, the Reagan Administration ushered in a period of deregulation across 

the country, leading to a broad-based unwinding of hospital price regulations.5,6  

“Managed care” replaced government regulation, relying on the free-market to control 

health expenditures. Competition became the means through which health insurance 

companies, most typically health maintenance organizations, could theoretically lower 

prices for their members. Managed care encourages health insurance companies to 

provide high quality, low cost plans to their members. By attracting more members, 
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insurance companies can garner greater negotiating leverage with health care providers to 

secure better prices, which, in theory, would translate into lower premiums for members.7    

Although price regulations in the commercial sector unwound, Medicare retained 

its price-setting authority as the sole purchaser of health insurance for the individuals 

over age 65. As a leading payer, Medicare established a national fee schedule to set 

prices for services and procedures based on the time, risks, and intensity it takes to 

perform them. The current fee-for-service (FFS) system creates inherent incentives for 

providers to provide more tests and procedures than are necessary, as payers reimburse 

them based on their activity. The incentives of insurance (i.e., “moral hazard), the 

individualistic mentality of Americans, and the development of new, high cost 

technologies also contribute to the over provision of medical care.8,9  

A 2001 Institute of Medicine (IOM) report uncovered significant “wasteful” 

spending in the U.S. health care system.10 In 2012, the IOM released another report 

finding that approximately $750 billion, or one-third of health care spending, was 

inefficient.11 Policymakers have uncovered that provider reimbursement schemes and 

moral hazard are major drivers of the U.S. health care system’s unnecessary spending.12 

Thus, there has been a significant push over the last decade to change the incentives 

inherent in the current payment and insurance schemes to encourage providers to deliver 

high quality care at a lower cost (“value”) and consumers to seek care from these 

providers.13,14  
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2.1. Transition to Value-based Payment 

Over the past couple decades, payment and delivery system reforms have taken off, 

largely through efforts led by Medicare. In 2005, the Centers for Medicare and Medicaid 

Services (CMS) launched a demonstration to reward physicians in ten large group 

practices for meeting certain quality measures related to specific conditions, such as 

coronary artery disease, diabetes, and heart failure.15 CMS initiated the Hospital Value-

Based Purchasing program in 2012, which rewards hospitals for meeting specified quality 

metrics, related to patient mortality, service complications, patient safety, and patient 

experience, among others.16 CMS has implemented a series of other initiatives to improve 

value, such as the Bundled Payments for Care Improvement initiative,17 the Hospital-

Acquired Condition Reduction program18 and the Hospital Readmissions Reduction 

program.19 The commercial and Medicaid sectors have followed, implementing more 

regional payment and delivery reform initiatives aimed to improve health care value.13  

The Affordable Care Act (ACA) further promoted the transition to a value-based 

health care system. The ACA created the Center for Medicare and Medicaid Innovation 

(CMMI), which was developed to pilot test new health care payment and delivery 

models. Accordingly, CMMI has launched over 40 new payment models, spanning 18 

million patients and 200,000 providers.20  The Medicare Access and CHIP 

Reauthorization Act (MACRA), passed in 2015, has further emphasized the transition to 

value-based payment methods.21  Physicians can earn additional incentive payments by 

participating in CMMI’s advanced payment models that require them to assume more 

risk or be penalized for not meeting specified cost and/or quality benchmarks. These 

models include increased reporting requirements to track provider performance. Experts 



 5 

posit that the substantially increased risk and administrative burden, due to reporting 

requirements, have encouraged physicians to become integrated into large health 

systems.22  

 

2.2. Health System Formation 

Even before the transition to value-based payment, hospitals and physicians engaged in 

significant merger activity. In response to managed care in the 1990s, hospitals merged to 

gain greater bargaining power.23 At that time, horizontal mergers, where unions occurred 

between two or more hospitals or two or more physician groups, were most common.23 

However, with growing administrative burdens and greater assumption of risk, there has 

been a more recent acceleration in vertical mergers, or joint affiliations between hospitals 

and providers.24  

 

2.2.1. Horizontal Mergers 

About two thousand hospital mergers occurred over the past two decades.25 Over a seven-

year period in the 1990s, no hospital mergers were challenged by federal antitrust 

agencies or state Attorneys General.26,27 From 2000 to 2006, more than 400 mergers and 

acquisitions occurred,28,29 so that by the 2006, approximately 75 percent of Metropolitan 

Statistical Areas (MSAs) were considered “highly consolidated.”5  The Herfindahl-

Hirschman Index (HHI) is market competition measure calculated by squaring the market 

shares of each firm in a market and summing those values. The HHI ranges from 0 to 

10,000, with highly consolidated markets being those with an HHI greater than 2,500. 

Since 2006, almost 1,000 mergers and acquisitions have occurred, about half of which 
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happened between 2014 and 2017.28 As a result, more than 90 percent of MSAs are 

considered highly consolidated for hospitals30 and the number of individual hospitals, 

those not owned by a system, has declined since 1995.29  

 

2.2.2. Vertical Mergers 

The acceleration in alternative payment models that require providers to take on risk has 

been associated with vertical consolidation, where hospitals are increasingly acquiring 

physicians and physician practices.22 The percentage of physicians owning their own 

practices has fallen from 76.1 percent to 50.8 percent from 1983 to 2014.31 A recent study 

found that 10 percent of physicians were acquired by a hospital from 2007 to 2013. The 

percentage of physicians in hospital-owned practices has increased by 50 percent.32  

About 44 percent of physicians are now employed by hospitals, as well as 30 percent of 

physician practices.33   

The result of consolidation has been the formation of large health systems that are 

the major, or sometimes only, provider in a particular market. Some health systems also 

span across multiple markets.34 What policymakers and researchers know about these 

newly formed conglomerates is less clear. There are multiple theories why these systems 

have formed, but gaps in understanding the motivations of health systems and variation 

across these entities remain. 
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CHAPTER 3. LITERATURE REVIEW 

The literature on the implications of health system formation is still developing. The 

justification for system integration and its effects are also still emerging. However, health 

economists, policymakers, providers and others posit a variety of explanations for health 

system formation, including to gain bargaining leverage in negotiations with commercial 

health insurers, generate economies of scale, or facilitate better care coordination to 

improve quality or generate cost-savings.35  

 

3.1. Prices  

Because providers set prices via negotiation, one potential motivation for system 

formation is to gain bargaining leverage with commercial insurers to raise prices, and 

thus, revenues. Conventional wisdom suggests that consolidation is associated with 

higher prices – as providers gain market power, they have the leverage to negotiate 

higher prices with commercial insurance companies. In particular, if the hospital or health 

system must be included in a plan’s provider network to make the plan acceptable to 

customers (a “must have” provider), then not accepting their prices could result in severe 

access to care problems.36  

There is a growing body of literature on the association between provider 

consolidation and higher prices in the commercial sector. As early as the 1990s, 

researchers found that increases in market consolidation over time was associated with 

higher prices, even for non-profit hospitals.37 Recently, more attention has been paid to 

the role of provider consolidation in raising commercial rates. A series of current studies 

have reinforced the relationship between concentrated hospital markets and higher 
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prices.38,39 One study found that prices in markets with monopoly hospitals are higher 

than those in markets with several competitors.40 Another demonstrated that a merger 

between two equally sized firms is likely to increase hospital prices by about 9 percent.41  

A few studies have examined the price effects of hospital mergers. When 

examining hospital prices pre- and post-merger, researchers found that hospital prices 

increased significantly compared to a control group.42 A study found that after a hospital 

merger occurred, three out of four insurers in the market experienced a significant price 

increase.43 Studies have also found that consolidation among physician groups is 

associated with higher prices. Specifically, two studies have found that consolidation 

between provider groups was associated with higher prices for office visits and common 

procedures.44,45  

Increasing trends in vertical consolidation, where hospitals increasingly acquire 

and take contractual ownership over physician practices, has warranted further 

examination.35 Some studies have found that these arrangements have led to higher prices 

both for acquired physicians and the acquiring hospital.32,46 Researchers have also begun 

to examine whether consolidation across markets has an effect on prices, as provider 

systems extend across regions. One study found evidence to suggest that within-state 

hospital mergers yield price increases of seven to nine percent for acquiring hosptials.47  

The literature on the effect of provider consolidation has demonstrated clear 

increases in commercial sector rates. Further, research has found that vertical 

consolidation is more common in markets with higher HMO penetration, suggesting that 

providers merge to increase their bargaining power.48  
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3.2. Operating Costs 

One of the widely cited arguments by provider organizations for system formation 

through consolidation is that this integration generates economies of scale, resulting in 

lower hospital costs due to increased organizational size. As larger entities, they can 

acquire lower costs through bulk purchasing discounts, eliminate redundant activities, 

and invest in quality improvements.35,49  

Several studies have examined the relationship between hospital costs and 

provider consolidation. Most recently, the American Hospital Association (AHA) 

supported a study that demonstrated the benefits of hospital consolidation on hospital 

costs and measures of quality. The authors found that hospital acquisitions were 

associated with decreases in hospital costs at acquired hospitals.50 Similarly, another 

study found that acquired hospitals realized cost savings of four to seven percent post-

acquisition.51 A couple of other studies found that increases in market concentration for 

certain services or procedures were associated with cost decreases.52,53 Another study 

examined whether hospitals that were affiliated with health systems had lower costs per 

discharge, but found the system affiliation was associated with higher costs per 

discharge.54 Thus, it appears plausible that some acquired providers experience lower 

underlying costs by being a part of a larger hospital system.  

However, these results only focus on the acquired – not the acquiring – hospital. 

The acquiring hospital, which has garnered additional bargaining power with payers, may 

have an unchecked ability to increase its underlying costs by purchasing new 

technologies and equipment. For example, a study examining the effects of mergers on 

marginal cost efficiencies found that acquired hospitals saved on average 1.5 percent 
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annually due to efficiencies generated by being affiliated with a larger system in price 

negotiations for high-tech items. However, the researcher found mixed evidence on 

savings for the acquiring hospitals.55 This is an area in need of further examination. It 

appears that hospital mergers might generate economies of scale for acquired hospitals. 

More research is required to assess the effect of consolidation on hospital costs for the 

acquiring hospital and assess the variation in cost efficiency by health system size.  

 

3.3. Care Coordination and Quality of Care 

Providers also suggest that common ownership facilitates their ability to coordinate 

patient care and improve quality, particularly as they assume more risk for their patient 

populations through payment and delivery reform. Providers also often use this to justify 

the higher prices they charge resulting from consolidation.50 Therefore, researchers have 

examined the relationship between consolidation and care coordination or other measures 

of quality of care. However, consolidation is not inherently integration.49 Clinical 

integration involves streamlined processes and elimination of duplicative systems, 

including the development of data sharing systems and streamlined care transitions.56 

Some research suggests that creating integrated structures, without integrated processes 

and care management, may not translate into quality improvement.57 

Studies reviewing the effect of hospital mergers on health outcomes found mostly 

mixed results. Earlier studies found that, on balance, concentration was associated with 

lower quality, although results were mostly mixed. Myriad studies found that 

concentration (or decreases in competition) was associated with increases in mortality 

and other quality indicators; one study observed declines in quality for HMO patients 
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(and improvements for Medicare patients) and another found improvements for only 

some procedures.58–64 Some studies found that higher concentration or system affiliation 

was associated with higher quality.54,65,66 Several studies found that concentration had no 

effect on various measures of mortality.67–71 

More recent analyses have also not established a clear relationship between 

consolidation and quality. A study by the AHA, mentioned above, found that provider 

acquisitions are associated with decreases in the 30-day readmission rate for heart attacks 

and the 30-day mortality rate for pneumonia. But the authors found no relationship 

between concentration and readmission rates for heart failure or pneumonia or mortality 

rates for heart attacks or heart failure.50 Two studies found that acquired (or higher 

priced) hospitals improved care coordination and management processes, but that these 

hospitals had no significant differences from other hospitals in overall care ratings.72,73 

Another study found that higher market concentration was associated with increased odds 

of death after major complications for certain surgical procedures.53 The lack of 

consistent evidence on the impact of consolidation on care coordination and quality 

warrants further study. 

 

3.4. Accountable Care Organizations 

Relatedly, some experts suspect that the introduction of accountable care organizations 

(ACOs) has hastened vertical integration due to model incentives to coordinate care -- to 

the extent that joint ownership facilitates coordination. However, little evidence supports 

the notion that common ownership produces more integrated care.25 In fact, in the 
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Medicare program, physician-led ACOs tend to perform better and save more money, on 

average, than hospital-led ACOs.74 

A few studies have examined whether ACOs have accelerated provider 

consolidation. One study found that provider consolidation preceded the ACA, which 

encouraged providers to form ACOs. However, the authors concluded that “… there is 

evidence of potential defensive consolidation in response to new payment models.”75 

Another discovered that ACOs are often present in competitive health care markets.76 

One recent study found somewhat more definitive evidence to suggest that ACOs may 

contribute to physician concentration. The researchers found a 4-percentage-point 

increase in large practices and a 2.7-percentage-point decrease in small practices in 

counties with the greatest ACO penetration, compared to counties with no ACO 

penetration from 2010 to 2015.77   

Experts are concerned that these newly integrated ACOs could leverage their 

market power to negotiate higher prices or stall quality improvements.36,78–80 For 

example, some have raised concerns that large hospital systems engage in “ACO 

squatting,” forming large networks but refusing to conduct any of the necessary functions 

to cut costs and improve quality.81 More evidence is needed to examine whether ACOs 

have exacerbated the harms of consolidation more than they have generated benefits from 

coordination.   

 

3.5. New Contribution 

Researchers have developed an extensive evidence base about the justifications for 

system formation and the immediate effects. This is largely supported by theory that 
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consolidation can improve hospital bargaining leverage and generate efficiencies through 

lower underlying costs. But the evidence that consolidation can generate economies of 

scale through improved coordination and care delivery is less clear. Research has looked 

at the broader implications of health system formation rather than examining the variation 

in health system financial and quality performance. Certain health system or hospital 

characteristics may have implications for the financial and quality performance of 

affiliated hospitals, such as the size of the health system and whether or not the system 

has value-based payment arrangements.  

Given the dearth in evidence surrounding health system variation, this thesis will 

explore the factors that are associated with health system financial and clinical 

performance, as well as efficiency, and examine whether there is variation in these 

measures across systems and time.      
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CHAPTER 4. CONCEPTUAL FRAMEWORK 
 
As discussed, system formation may result in greater negotiation leverage and economies 

of scale. Health system size – along with other characteristics – may have implications 

for affiliated hospitals’ negotiating leverage and ability to generate cost savings or quality 

improvements. Again, health systems are defined as those that include at least one 

hospital and one group of physicians that provide comprehensive care and are connected 

through common ownership or joint management.1 But they may vary in the number of 

affiliated hospitals, whether or not they have value-based contracts, along with other 

characteristics.  

 

4.1. Leverage in Setting Prices 

The connection between health system formation and greater negotiating leverage can be 

demonstrated through the classical model of monopolies where a single-firm entity has 

the bargaining power to essentially set prices to maximize its profit under the assumption 

that the quality of its products is known to consumers. Under perfect competition, firms 

operate where their marginal costs are equal to their marginal revenue, which is constant 

because they are price takers (see Figure 1). When there is only one firm in the market 

providing goods or services, the firm sets its marginal revenue equal to its marginal cost 

to maximize its profits. The monopoly firm’s profit maximization leads to welfare loss, 

as the firm restricts its output and sells at a price higher than the price in a competitive 

market (see Figure 1).  
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Figure 1. Market equilibriums: Perfect competition vs. monopoly 

* P = Price; Q = Quantity; MC = Marginal Costs; AC = Average Costs; MR = Marginal Revenue; 
AR = Average Revenue 
Source: OpenStax Economics, Principles of Economics. OpenStax CNX. May 18, 2016  
 

This thesis will examine the role of health system size in generating profits. 

Larger health systems may have a greater ability to leverage market power to set high 

prices, particularly if they own a significant proportion of the hospitals in a market. As 

the system acquires additional hospitals – its competitors – it gains market share and 

competition diminishes. Therefore, the firm can operate more like a monopoly and raise 

prices to increase profits.  

 

4.2. Economies of Scale  

The connection between integration and economies of scale can be demonstrated through 

similar modeling. It is well documented that a firm’s efficiency could be highly 

correlated with its size.56 Large firms are more efficient than small firms because of their 

gains in economies of scale, meaning their average costs are decreasing with increased 
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organizational size (see Figure 2). So, firms that expand through integration have the 

potential to reduce the cost per output. Economies can generate cost savings from 

increased use of large-scale technology or mechanical processes, bulk purchasing and 

discounts, and administrative savings, among other things. However, average costs may 

eventually rise because of diseconomies, i.e., a firm may become less efficient if it 

becomes too large (see Figure 2). Diseconomies can stem from communication and 

coordination issues due to size, waste of resources, overpaying c-suite salaries, or low 

worker productivity.    

 Similarly, the relationship between integration and care coordination can also 

depend on firm size resulting in potential improvements or reductions in quality. For 

example, a larger scale may streamline care processes or lead to better communication 

and coordination of patient care. Alternatively, if the firm is too large, it may face 

challenges communicating and coordinating across the firm or there may be excessive 

waste in resources. Further, a lack of competition could shift the firm’s focus away from 

patient experience and quality of care. 
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Figure 2. Long run average cost curve 

* C = Cost; Q = Quantity 
Source: OpenStax Economics, Principles of Economics. OpenStax CNX. May 18, 2016  
 
 
 This thesis will also examine the role of health system size in generating 

efficiencies and quality performance. Larger health systems may have a greater ability to 

streamline care processes and coordinate patient care. However, systems that become too 

large may experience the opposite effect. Therefore, these firms may experience 

diseconomies of scale, which can have implications for care delivery. 
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CHAPTER 5. DATA AND METHODS 

 

5.1. Data  

To examine the variation in health system and affiliated hospital characteristics, this 

thesis uses the Agency for Healthcare Research and Quality’s (AHRQ) Compendium of 

U.S. Health Systems files for years 2016 and 2018, called the Comparative Health 

System Performance (CHSP) Compendium. AHRQ created the CHSP to enable 

researchers to study health systems’ characteristics and performance. AHRQ’s goal is to 

identify the practices of high-performing health systems and factors that affect their use 

of patient-centered outcomes research to accelerate health system adoption of best 

practices. AHRQ established three Centers of Excellence to identify health systems, their 

characteristics and performance.1   

The CHSP includes characteristics of health systems, including health system 

identification numbers, location, number of physicians and primary care physicians, 

number of beds, as well as information on participation in ACO or bundled payment 

arrangements. The CHSP includes information on 707 health systems total, collecting 

data on 626 health systems in 2016 and 637 health systems in 2018. Five-hundred and 

fifty-six of the 707 health systems were included in both years. The CHSP also includes a 

hospital linkage file, which facilitates researchers’ ability to link health system 

information with affiliated hospitals. This includes 4,018 hospitals total, collecting data 

on 3,659 hospitals in 2016 and 3,887 hospitals in 2018. The dataset only includes 

hospitals that are affiliated with a health system identified in the CHSP.   
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To obtain more descriptive information about U.S. health systems and affiliated 

hospitals, this thesis used Medicare Hospital Compare files for hospital quality 

performance data, Medicare Healthcare Cost Report Information System (HCRIS) files 

for hospital financial information and other hospital characteristics, and the Area Health 

Resource Files (AHRF) for county-level controls. The county-level information is 

provided for years 2015 and 2017 as data for 2018 were not available. The combined data 

file includes 7,546 hospital-year observations.  

 

5.2. Measures 

5.2.1. Dependent variables 

This thesis assesses hospital profitability, efficiency and quality performance using 

several key dependent variables. Hospital operating margins, from HCRIS, is used to 

examine the financial performance of affiliated hospitals. A hospital margin is the ratio of 

hospital profits to hospital revenue, which is calculated as the difference between 

operating revenue and operating costs over operating revenue.82 For non-profit entities, 

operating margins are essentially net income. Therefore, operating margins are a good 

indicator of hospitals expected financial performance.  

Inpatient days are used to assess hospital efficiency. Inpatient days calculate the 

number of days patients remain in the hospital, or the length of stay. Better management 

of inpatient days can decrease patient risk of infection and, perhaps, increase hospital 

profitability through better bed management. This thesis uses the log of inpatient days to 

control for population size, a factor that might affect inpatient days at a larger scale.  
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Mortality rates for certain conditions are used to assess hospital quality 

performance. Measures from the Hospital Compare files examine hospital 30-day 

mortality rates for acute myocardial infarction, heart failure, and pneumonia. Hospital 

Compare also includes data on the measure achievement benchmark, or the mean 

performance of the top 10 percent of hospitals.16 This thesis uses binary variables that 

indicate whether hospitals achieved the benchmark for these three measures of quality.  

  

5.2.2. Independent variables 

The key health system and hospital characteristics that are assessed in this thesis include 

health system size, hospital for-profit status, health system inclusion of a major teaching 

hospital, health system inclusion of a high disproportionate share hospital (DSH), health 

system inclusion of a high uncompensated care hospital, health system inclusion of an 

ACO contract, and health system inclusion of a bundled payment contract. System size 

captures the number of hospitals that are affiliated with the health system. This variable is 

divided into five sizes: health systems that have only one affiliated hospital; health 

systems with 2 to 9 hospitals; 10 to 49 hospitals; 50 to 99 hospitals; and 100 or more 

hospitals. For-profit status is a binary variable equal to one if the hospital is a for-profit 

hospital and zero otherwise. Inclusion of a major teaching hospital is another binary 

variable equal to one if the health system includes a major teaching hospital with a high 

resident-to-bed ratio.  

If the health system has at least one hospital with a high DSH patient percentage, 

the binary variable is equal to one. Uncompensated care burden represents the ratio of 

uncompensated care – hospitals’ total unreimbursed and uncompensated care costs, 
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including bad-debt expenses – to total operating expenses, which is equal to one if the 

health system has at least one hospital with a high uncompensated care burden. The ACO 

variable captures whether or not any of the system’s non-Federal general acute care 

hospitals participates in an ACO contract (commercial, Medicare or Medicaid). The 

bundled payment variable similarly captures whether or not any of the system’s hospitals 

participates in the Comprehensive Care for Joint Replacement (CJR) model or the 

Bundled Payments for Care Improvement (BPCI) initiative out of the CMMI. These last 

two variables were only available for 2016. Therefore, I assumed that if a health system 

had an ACO or bundled payment contract in 2016, they had an ACO or bundled payment 

contract in 2018.  

The key county-level covariates include gender, race, the proportion of the 

population age 65 and older, the proportion of the population enrolled in Medicare, per 

capita income, the poverty rate, the uninsured rate, marketplace enrollment, and the 

unemployment rate.  

 

5.3. Empirical Strategy 

This thesis uses a quasi-experimental design to examine how variations in health system 

and affiliated hospital characteristics are associated with hospital profitability, efficiency, 

and quality performance. This thesis has two components. First, it will review descriptive 

information on U.S. health systems, their affiliated hospitals and county-level 

information. In particular, the descriptive analysis will examine health system 

characteristics, including but not limited to physician counts, hospital counts, the mean 

number of beds and discharges, the proportion of teaching hospitals, and whether or not 
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the health system has any accountable care organization (ACO) contract. The analysis 

will also examine characteristics of affiliated hospitals, including ownership status, 

inpatient days and discharges, as well as hospital operating margins. Additionally, this 

thesis will examine county-level characteristics, such as the gender, race, and the income 

break down of the counties that these health systems are situated in.  

Second, this thesis will examine the association between health system and 

hospital characteristics and cost, efficiency, or quality performance. Model (1) uses a 

traditional linear regression to estimate the association between health system and 

hospital characteristics and hospital operating margins. Model (2) uses a traditional linear 

regression to examine the association between health system and hospital characteristics 

and inpatient days (in logs).  Model (3) uses a logit regression to assess how health 

system and hospital characteristics are associated with the hospitals’ ability to achieve 

quality benchmarks. 

The key health system and hospital characteristics used in models (1) through (3) 

include system size, for-profit status, includes a major teaching hospital, includes a 

hospital with high DSH patients, includes a hospital with high uncompensated care 

burden, includes a hospital with an ACO contract, includes a hospital with a bundled 

payment contract, and covariates (X), which include year, gender, race, age 65 and older, 

enrolled in Medicare, per capita income, the poverty rate, the uninsured rate, marketplace 

enrollment, and the unemployment rate. To control for county-level population size – a 

factor that might affect inpatient days at a larger scale – in model (3), inpatient days are 

logged along with per capita income and a variable for population size. Data on hospital 
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quality performance were only available for 2016 so the year dummy was omitted from 

model (2).  

 

𝑂𝑃_𝑀𝐴𝑅𝐺𝐼𝑁!" =	𝛽# 	+ 	𝛽$𝑆𝑌𝑆𝑇𝐸𝑀_𝑆𝐼𝑍𝐸	 +	𝛽%FOR_PROFIT + 𝛽&MAJOR_TEACH + 

𝛽'HIGH_DSH + 𝛽(UC_BURDEN + 𝛽)ACO + 𝛽*𝐵𝑈𝑁𝐷𝐿𝐸𝐷_𝑃𝐴𝑌 + 	𝛾𝑋!" + 𝜀!"    (1) 

 

log	(𝐼𝑃_𝐷𝐴𝑌𝑆)!" = 𝛼# + 𝛼$𝑆𝑌𝑆𝑇𝐸𝑀_𝑆𝐼𝑍𝐸 + 𝛼%FOR_PROFIT + 𝛼&MAJOR_TEACH + 

𝛼'HIGH_DSH +	𝛼(UC_BURDEN + 𝛼)ACO + 𝛼*𝐵𝑈𝑁𝐷𝐿𝐸𝐷_𝑃𝐴𝑌 + 𝛾𝑋!" + 𝜀!"    (2) 

 

𝑃(𝑄𝑈𝐴𝐿𝐼𝑇𝑌!" = 1	|	𝑋) = 𝛿# + 𝛿$𝑆𝑌𝑆𝑇𝐸𝑀_𝑆𝐼𝑍𝐸 + 𝛿%FOR_PROFIT + 

𝛿&MAJOR_TEACH + 𝛿'HIGH_DSH + 𝛿(UC_BURDEN + 𝛿)ACO + 

𝛿*𝐵𝑈𝑁𝐷𝐿𝐸𝐷_𝑃𝐴𝑌 + 𝛾𝑋!" + 𝜀!"          (3) 

 

 Finally, sensitivity analyses estimate models (1) and (2) with health system fixed 

effects to control for system characteristics that vary across health systems but are 

consistent across time. The sensitivity analyses use a panel dataset, which includes health 

systems that are common across both years, 2016 and 2018.    
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CHAPTER 6. RESULTS 

 

6.1. Descriptive Results 

Descriptive analyses assess the characteristics of U.S. health systems and affiliated 

hospitals in the sample, as well as the demographic characteristics of the counties in 

which the health systems and affiliated hospitals are located.  

 

6.1.1. County-level characteristics 

Table 1 reveals that health systems and their affiliated hospitals are predominantly 

situated in more rural counties, reflecting differences between county-level and national 

demographics. In particular, the counties in which major health systems and their 

affiliated hospitals are situated have a greater proportion of white individuals and a 

smaller proportion of Black, Asian and Latino individuals than the general population. 

According to the U.S. Census, approximately 76.5 percent of the U.S. population is 

white, 13.4 percent is Black, 5.9 percent is Asian, and18.3 percent is Hispanic or 

Latino.83 This suggests that health systems are largely situated in areas with 

predominantly white populations.  

Further, it appears that these counties have slightly higher per capita incomes 

compared to the national per capita income of $32,621. But they appear to have lower 

mean household incomes relative to the national average of $60,293.83 The average 

poverty rate across these counties also appears to be higher than the national poverty rate 

(11.8 percent).83 The percent of the population over age 65 is also higher in the counties 

that heath systems are situated than the national average, which is about 15 percent of the 
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U.S. population.84 Medicare Advantage penetration is also low in these counties – about 

34 percent of Medicare beneficiaries are enrolled in Medicare Advantage nationally.85 

Additionally, the uninsured rate for individuals under age 65 is higher than the national 

rate (10 percent).86  

Table 1. County-level Characteristics  
Characteristic 2015 2017 
Gender (%)   
  Male  49.7 49.6 
  Female 50.3 50.3 
Race (%) 

  
  White  84.5 84.5 
  Black 9.4 9.4 
  Asian  2.1 2.1 
  Latino  9.3 9.1 
Pop 65+ (%) 17.5 18.0 
Medicare Advantage penetration (%) 25.8 26.8 
Medicare enrollment (%) 17.0 17.5 
Income ($)   
  Per capita personal 42,768 43,913 
  Mean household 52,457 54,185 
Poverty rate (%) 14.9 14.4 
Uninsured rate < 65 (%) 12.0 12.2 
Unemployment rate (%) 5.1 4.5 
Number of primary care physicians per 100,000 63 63 
Number of hospital admissions per 100,000 9,351 9,200 
Number of hospital beds per 100,000 330 318 
Number of inpatient days per 100,000 70,294 67,223 
Number of ED visits per 100,000 51,817 51,818 
N =  1,590 1,662 

* Statistics are based on data from 2015 and 2017 Area Health Resource Files. 
** Data from 2015 and 2017 were used due to a lack of 2018 data available.  
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When examining these characteristics by population size, it appears that higher 

population counties (e.g., 250,000 or more individuals) have characteristics that are more 

similar to national trends (see Table 2). However, health systems and their affiliated 

hospitals appear to be more prevalent in smaller population counties (e.g., 10,000 to 

99,000), which have higher proportions of Caucasian individuals, older populations, and 

higher poverty and uninsured rates.  

Table 2. County-level Characteristics by Population Size 

 
Population Size 

Characteristic < 10K 10K-99.99K 100K – 249.99K 250K+ 
Year 2015 2017 2015 2017 2015 2017 2015 2017 
Gender (%) 

        
  Male 50.5 50.5 49.9 49.9 49.3 49.3 48.9 49.0 
  Female 49.5 49.5 50.1 50.1 50.7 50.7 51.1 51.0 
Race (%)         
  White  90.4 90.9 87.2 87.0 82.6 82.6 75.4 75.3 
  Black  3.3 3.4 8.2 8.2 10.8 10.8 14.5 14.5 
  Asian  0.6 0.6 1.1 1.1 2.5 2.5 6.0 6.1 
  Latino 4.9 4.9 7.4 7.1 9.2 9.2 17.5 17.9 
Pop 65+ (%) 21.9 22.3 18.2 18.7 16.1 16.6 14.7 15.1 
MA penetration (%) 16.9 17.2 23.6 24.7 28.6 30.1 33.6 34.7 
Medicare 
enrollment (%) 21.0 21.6 17.7 18.6 15.6 16.2 14.0 14.4 
Income ($)         
   Per capita  43,138 43,032 39,370 40,585 43,730 45,127 52,690 54,515 

Mean household 47,061 48,644 48,138 49,825 56,627 58,600 64,628 67,115 
Poverty rate (%) 14.2 14.0 16.0 15.4 13.7 13.2 13.0 12.4 
Uninsured < 65 (%) 10.4 10.8 10.5 10.6 9.4 9.5 9.3 9.5 
Unemployment (%) 4.4 4.1 5.3 4.6 4.9 4.4 4.7 4.3 
N =  124 123 892 960 302 303 272 276 
* Statistics are based on data from 2015 and 2017 Area Health Resource Files. 
** Data from 2015 and 2017 were used due to a lack of 2018 data available. 
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6.1.2. Health system characteristics 

Table 3 provides information about the characteristics of U.S. health systems. In the U.S., 

there were 626 health systems in 2016 and 637 health systems in 2018. More than 50 

percent of U.S. health systems have fewer than 500 physicians, fewer than 100 primary 

care physicians, and fewer than 30 physician groups. Most health systems have fewer 

than five hospitals and acute care hospitals. Almost half of U.S. health systems span three 

or more states (Table 3).   

On average, health systems have approximately 1,000 hospital beds and 46,600 

discharges (see Table 4). Almost three percent of health systems are primarily investor-

owned, meaning that most of the non-Federal general acute care beds in the system are in 

investor-owned hospitals. About 37 percent of health systems include at least one major 

teaching hospital and about 17 percent include at least one very major teaching hospital. 

A little over 30 percent of health systems have at least one hospital with high percentages 

of low-income patients (DSH patients) and almost 20 percent have at least one hospital 

with high uncompensated care burden. In 2016, about half of U.S. health systems had at 

least one ACO contract and one Medicare bundled payment contract. 
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Table 3. Health System Provider Counts 

Characteristic 2016 2018 
Physicians   
  Number of systems with < 500 physicians 420 400 
  Number of systems with 500 - 999 physicians 83 85 
  Number of systems with >= 1,000 physicians 123 152 
Primary care physicians 

  
  Number of systems with < 100 primary care physicians 323 296 
  Number of systems with 100 - 499 primary care physicians 240 253 
  Number of systems with >= 500 primary care physicians 63 88 
Physician groups 

  
  Number of systems with < 30 physician groups 348 228 
  Number of systems with 30 - 99 physician groups 187 238 
  Number of systems with > 100 physician groups 91 171 
Hospitals 

  
  Number of systems with < 5 hospitals 442 463 
  Number of systems with 5 - 14 hospitals 131 127 
  Number of systems with > 15 hospitals 53 47 
Acute care hospitals   
  Number of systems with < 5 acute care hospitals 458 476 
  Number of systems with 5 - 14 acute care hospitals 126 121 
  Number of systems with > 15 acute care hospitals 42 40 
Multistate systems   
  Number of one state systems 261 247 
  Number of two state systems 74 98 
  Number of three or more state systems 291 292 
N =  626 637 
*Statistics are based on data from 2016 and 2018 Agency for Healthcare Research and Quality’s 
Comparative Health System Performance Initiative. 
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Table 4. Health System Descriptive Characteristics  
Characteristic 2016 2018 
Mean number of beds 965 963 
Mean number of discharges 46,602 46,665 
Mean number of residents 174 179 
Major investor owned (%) 2.9 2.7 
Includes major teaching hospital (%) 37.4 37.2 
Includes very major teaching hospital (%) 16.7 17.3 
Includes >= 1 hospital with a high DSH patient (%) 31.0 32.6 
Includes >= 1 hospital with a high uncompensated care burden 
(%) 18.9 19.1 
Statewide uncompensated care burden (%) 35.5 32.3 
Participates in any ACO contract (%) 55.6 -- 
Participates in a Medicare bundled payment model (%) 45.9 -- 
Offers any insurance product (%) 38.8 -- 
Offers a Medicare Advantage plan (%) 11.8 -- 
N =  626 637 
* Statistics are based on data from 2016 and 2018 Agency for Healthcare Research and 
Quality’s Comparative Health System Performance Initiative. 
** Numbers for mean number of beds, discharges and residents are rounded to the nearest 
whole number. 

  

6.1.3. Hospital-level characteristics 

Table 5 provides descriptive characteristics of the hospitals that are affiliated with U.S. 

health systems. Unfortunately, this thesis does not compare characteristics of health 

system-affiliated hospitals with those that are not – that should be an area for future 

research. This thesis includes 3,659 hospitals that were affiliated with health systems in 

2016 and 3,887 hospitals that were affiliated with health systems in 2018. Table 5 shows 

that affiliated hospitals are more likely to be non-profit hospitals than for-profit or 

government. They tend to have fewer inpatient days and discharges for Medicaid patients 

than for Medicare or other patient types. Affiliated hospitals had, on average, 189 beds in 
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2016 and 185 beds in 2018. In addition, the average operating margin for hospitals 

included in the sample was 2.50 percent in 2016 and 1.10 percent in 2018 (see Table 5).  

Table 5. Hospital Characteristics 
Characteristic 2016 2018 
Ownership (%)   
  Non-profit  67.8 68.4 
  For-profit  20.6 18.6 
  Government  11.6 12.1 
Inpatient days 

  
  All 43,648 42,537 
  Medicaid 4,492 4,394 
  Medicare 13,856 13,466 
Inpatient discharges 

  
  All  9,169 8,938 
  Medicaid 870 845 
  Medicare 2,759 2,688 
Beds 189 185 
Operating margin (%) 2.5 1.1 
N =  3,659 3,887 
*Statistics are based on data from the Center for Medicare and Medicaid Services 
Healthcare Cost Report Information System.  
** Inpatient days, inpatient discharges and beds are rounded to the nearest whole number. 
*** Operating margins are calculated using the simple average. 

 
 

As this thesis assesses the performance of health systems and their affiliated 

hospitals, descriptive information by health system size – based on the number of 

affiliated hospitals – provides a more interesting picture of the types of hospitals that are 

affiliated with health systems. Table 6 reveals that large and very large health systems – 

those with more than 50 affiliated hospitals – have a greater proportion of for-profit 

hospitals than non-profit or government hospitals. Single-hospital systems tend to have 

the largest share of government hospitals.  
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Inpatient days, inpatient discharges, and hospital beds appear to be much higher at 

hospitals that are part of single hospital and smaller systems. On average, Medicare 

inpatient days and discharges are approximately 30 percent of hospitals’ total inpatient 

days and discharges across health system size. Medicaid inpatient days and discharges 

decrease as health system size increases. Descriptive analyses also reveal that the 

profitability of affiliated hospitals varies by health system size. Hospitals that are part of 

larger systems tend to have higher operating margins – a greater difference between their 

operating revenue and operating costs. On average, hospitals that are part of single 

hospital systems have negative margins, demonstrating that their operating costs are 

greater than their operating revenue. The variation in operating margins by hospital size 

demonstrates that hospitals that are affiliated with large and very large health systems 

appear to have greater profitability than those affiliated with single hospital and small 

systems.  
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Table 6. Hospital Characteristics by Health System Size 

 

Single 
System 

Small 
System  

Medium 
System 

Large 
System 

Very Large 
System 

Year 2016 2018 2016 2018 2016 2018 2016 2018 2016 2018 
Ownership 
(%) 

          
  Non-profit 72.9 66.2 79.0 79.6 77.4 78.0 34.2 45.3 37.6 36.5 
  For-profit  1.4 1.3 5.4 5.4 12.5 11.3 55.3 48.8 60.0 59.5 
  
Government 25.7 32.4 15.6 15.1 10.1 10.7 10.5 5.9 2.5 4.0 
Days 

          
  All 68.4 59.3 51.7 51.2 37.5 36.7 32.3 34.1 37.1 37.4 
  Medicaid 7.8 8.0 5.6 5.2 3.8 3.8 3.1 3.1 3.1 3.2 
  Medicare 22.3 19.0 16.5 16.3 11.7 11.5 10.1 10.7 11.8 11.9 
Discharges 

          
  All  14.2 12.6 10.5 10.3 8.1 7.9 7.4 7.6 8.0 8.0 
  Medicaid 1.7 1.6 1.0 1.0 0.7 0.7 0.6 0.5 0.7 0.7 
  Medicare 4.5 3.9 3.2 3.1 2.4 2.3 2.2 2.3 2.4 2.5 
Beds 285 254 209 209 168 163 165 170 172 172 
Operating 
margin (%)  -1.1 -5.4 2.4 1.2 1.8 -0.5 2.8 3.3 5.5 6.6 

N =  234 247 1,151 1,163 1,325 1,464 246 314 703 699 
* Statistics are based on data from the Center for Medicare and Medicaid Services 
Healthcare Cost Report Information System. 
** Inpatient days and inpatient discharges are in thousands. Beds are rounded to the 
nearest whole number. 
*** Operating margins are calculated using the simple average. 
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6.2. Regression Results 

This thesis uses regression analyses to examine the association between health system 

and hospital characteristics and hospital profitability, length of stay or quality 

performance.  

 

6.2.1. Hospital Profitability 

Table 7 presents results from model (1), which examines the relationship between health 

system and hospital characteristics and operating margins, a measure of hospital 

profitability. Table 7 presents three approaches to estimating the model. Column (1) 

estimates the model assuming that standard errors are homoskedastic, column (2) controls 

for heteroskedasticity using robust standard errors, and column (3) assumes within group 

residual dependence, using clustered standard errors by health system.  

On average, hospitals that are part of single hospital systems have lower operating 

margins than hospitals that are part of very large systems (-0.056). However, the 

relationship becomes statistically insignificant when clustering standard errors by health 

system. Whether a health system includes a high DSH hospital is also associated with 

lower operating margins (-0.026), although it is also no longer statistically significant 

when clustering standard errors. For-profit status is positively associated with operating 

margins (0.045). The presence of an ACO contract (at the system-level) also appears to 

have a positive relationship with operating margins (0.029), but again, the relationship is 

no longer statistically significant when assuming that standard errors are clustered. The 

presence of a bundled payment contract with Medicare (also at the system-level) shows 
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the opposite relationship, being negatively associated with operating margins (-0.018). 

Again, the relationship becomes insignificant when clustering standard errors.  

Table 7. Health System and Hospital Characteristics Associated with Profitability 
Dependent variable: Operating margins (1) (2) (3) 
Large system -0.0223 -0.0223 -0.0223 

 
(0.013) (0.012) (0.023) 

Medium system -0.0118 -0.0118 -0.0118 

 
(0.01) (0.01) (0.021) 

Small system -0.0138 -0.0138 -0.0138 

 (0.013) (0.012) (0.023) 
Single system -0.0555** -0.0555* -0.0555 

 (0.019) (0.022) (0.034) 

For profit ownership 0.0451*** 0.0451*** 0.0451**  

 
(0.009) (0.01) (0.017) 

Includes major teaching hospital -0.00148 -0.00148 -0.00148 

 (0.007) (0.007) (0.01) 
Includes high DSH hospital -0.0262*** -0.0262** -0.0262 

 (0.008) (0.009) (0.015) 

Includes high uncompensated care hospital 0.0158 0.0158 0.0158 

 
(0.008) (0.009) (0.012) 

Includes at least one ACO contract 0.0293*** 0.0293** 0.0293 

 (0.009) (0.01) (0.015) 
Includes at least one bundled payment contract -0.0177* -0.0177** -0.0177 

 (0.008) (0.007) (0.01) 

_cons 0.177 0.177 0.177 

 
(0.131) (0.115) (0.173) 

N 4596 4596 4596 

R2 0.047 0.047 0.047 
Standard errors in parentheses; * p<0.05, ** p<0.01, *** p<0.001 

Note: Results are based on data from the Agency for Healthcare Research and Quality’s 
Comparative Health System Performance Initiative; Area Health Resource Files; and the Center 
for Medicare and Medicaid Services Healthcare Cost Report Information System.  
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6.2.2. Length of Stay  

Table 8 demonstrates the relationship between health system, hospital and county-level 

characteristics and length of stay. Table 8 also presents three approaches to estimating the 

model. Column (1) estimates the model assuming that standard errors are homoskedastic, 

column (2) controls for heteroskedasticity using robust standard errors, and column (3) 

assumes within group residual dependence, using clustered standard errors by health 

system. 

On average, hospitals that are part of large health systems appear to have 26.9 

percent fewer inpatient days than hospitals that are part of very large systems. Similarly, 

hospitals that are part of medium health systems appear to have 21.9 percent fewer 

inpatient days than hospitals that are part of very large systems. These estimates become 

insignificant when clustering by health system. In contrast, hospitals that are part of 

single hospital systems tend to have 76.8 percent more inpatient days than hospitals that 

are part of very large systems. For-profit hospitals also appear to have fewer inpatient 

days than other hospital types (30.3 percent).  
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Table 8. Health System and Hospital Characteristics Associated with Length of 
Stay 
Dependent variable: Log inpatient days (1) (2) (3) 

Large system -0.269*** -0.269*** -0.269 

 
(0.073) (0.073) (0.255) 

Medium system -0.219*** -0.219*** -0.219 

 
(0.06) (0.061) (0.195) 

Small system -0.0142 -0.0142 -0.0142 

 
(0.076) (0.076) (0.205) 

Single system 0.768*** 0.768*** 0.768*** 

 
(0.108) (0.092) (0.215) 

For profit ownership -0.303*** -0.303*** -0.303*   

 
(0.052) (0.056) (0.145) 

Includes major teaching hospital -0.0669 -0.0669 -0.0669 

 
(0.043) (0.043) (0.077) 

Includes high DSH hospital 0.0732 0.0732 0.0732 

 (0.046) (0.047) (0.076) 
Includes high uncompensated care hospital 0.036 0.036 0.036 

 (0.049) (0.048) (0.079) 
Includes at least one ACO contract 0.0336 0.0336 0.0336 

 (0.05) (0.053) (0.079) 
Includes at least one bundled payment contract 0.0508 0.0508 0.0508 

 (0.047) (0.049) (0.072) 
_cons 7.538*** 7.538*** 7.538*** 

 (1.619) (1.514) (2.031) 
N 4623 4623 4623 
R2 0.488 0.488 0.488 
Standard errors in parentheses; * p<0.05, ** p<0.01, *** p<0.001 

Note: Results are based on data from the Agency for Healthcare Research and Quality’s 
Comparative Health System Performance Initiative; Area Health Resource Files; and the Center 
for Medicare and Medicaid Services Healthcare Cost Report Information System.   
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6.2.3. Quality Performance 

Certain health system and hospital characteristics are also associated with a hospitals’ 

ability to achieve quality benchmarks (see Table 8). Again, quality benchmarks are 

established at the mean performance of the top 10 percent of hospitals. Therefore, 

hospitals that achieve the benchmark are considered high performing. Table 9 presents 

two approaches to estimating the model. Columns (1), (3), and (5) control for 

heteroskedasticity using robust standard errors, and columns (2), (4), and (6) assume 

within group residual dependence, using clustered standard errors by health system. 

Some health system and hospital characteristics appear to be associated with 

increasing hospitals’ ability to achieve the acute myocardial infarction (AMI) benchmark. 

On average, hospitals that are part of medium size health systems are more likely than 

hospitals that are part of very large health systems to achieve the AMI benchmark. For-

profit hospitals and systems that include major teaching hospitals are also more likely to 

achieve the AMI benchmark, except the latter is not statistically significant when using 

clustered standard errors.  

Similarly, hospitals that are part of medium health systems are more likely to 

achieve the 30-day mortality benchmark for heart failure (HF) than hospitals that are part 

of very large systems. Further, hospitals that are part of small health systems are also 

more likely to achieve the HF benchmark than hospitals that are part of very large 

systems. For-profit hospitals also appear to be more likely to achieve the HF benchmark 

than other hospital types. Finally, health systems that include at least one major teaching 

hospital appear to have a higher probability of achieving the HF benchmark than those 

without.  
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Other characteristics are associated with hospital achievement of the 30-day 

mortality benchmark for pneumonia (PN). Again, hospitals that are part of small health 

systems tend to be more likely to achieve the benchmark than hospitals that are part of 

very large health systems. Further, it appears that single hospital systems are more likely 

to achieve the pneumonia benchmark than very large systems when assuming that 

standard errors are robust. Similarly, health systems that include a major teaching 

hospital have an increased likelihood of achieving the pneumonia benchmark, but the 

relationship becomes insignificant when standard errors are clustered by health system. 

Interestingly, the presence of an ACO contract (at the system-level) is associated with a 

higher likelihood of achieving the pneumonia benchmark as well.  
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Table 9. Health System and Hospital Characteristics Associated with Quality  

 
(1) (2) (3) (4) (5) (6) 

Dependent 
variables: 

Achievement of 30-day 
mortality, AMI 

Benchmark 

Achievement of 30-day 
mortality, HF 
Benchmark 

Achievement of 30-day 
mortality, PN 
Benchmark 

Large system -0.0421 -0.0421 -0.217 -0.217 -0.507 -0.507 

 (0.227) (0.195) (0.676) (0.468) (0.375) (0.363) 

Medium system 
0.562** 0.562*** 1.275** 1.275** 0.513 0.513 
(0.184) (0.163) (0.463) (0.432) (0.279) (0.444) 

Small system 0.456 0.456 1.458* 1.458** 1.013** 1.013* 

 (0.236) (0.234) (0.578) (0.535) (0.341) (0.494) 
Single system 0.0857 0.0857 1.045 1.045 1.008* 1.008 

 (0.312) (0.298) (0.745) (0.72) (0.437) (0.572) 

For profit 
ownership 

0.430** 0.430** 1.251*** 1.251*** 0.157 0.157 
(0.156) (0.164) (0.333) (0.342) (0.239) (0.294) 

Includes major 
teaching hospital 

0.256* 0.256 0.582* 0.582* 0.336* 0.336 

(0.125) (0.135) (0.284) (0.289) (0.17) (0.18) 

Includes high 
DSH hospital 

-0.000891 -0.000891 -0.428 -0.428 0.154 0.154 
(0.136) (0.151) (0.346) (0.402) (0.188) (0.224) 

Includes high 
uncompensated 
care hospital 

-0.0558 -0.0558 0.176 0.176 0.0163 0.0163 

(0.167) (0.215) (0.42) (0.4) (0.237) (0.245) 

Includes at least 
one ACO 
contract 

0.0353 0.0353 0.223 0.223 0.599** 0.599* 

(0.157) (0.173) (0.391) (0.407) (0.231) (0.235) 

Includes at least 
one bundled 
payment contract 

-0.144 -0.144 -0.204 -0.204 -0.0839 -0.0839 

(0.14) (0.15) (0.336) (0.395) (0.184) (0.198) 

_cons -6.658** -6.658* -2.639 -2.639 -2.364 -2.364 

 (2.358) (3.034) (3.524) (4.271) (3.722) (3.427) 
N 1686 1686 1686 1686 1686 1686 
Pseudo R2 0.0404 0.0404 0.0699 0.0699 0.0483 0.0483 
Standard errors in parentheses; * p<0.05, ** p<0.01, *** p<0.001 

Note: Results are based on data from the Agency for Healthcare Research and Quality’s 
Comparative Health System Performance Initiative; Area Health Resource Files; the Center for 
Medicare and Medicaid Services Healthcare Cost Report Information System; and Medicare 
Hospital Compare.  
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6.2.4. Sensitivity Analysis 

To test the sensitivity of these results, models (1) and (2) were estimated using health 

system fixed effects. The analysis uses a panel dataset, which includes health systems 

that were observed in both years (N = 556). The sensitivity analysis did not estimate 

model 3, as hospital performance data were only available for 2016.  

For model (1), few coefficients remained statistically significant when controlling 

for health system-level characteristics that vary across health systems but are consistent 

across time. In the original analysis, system size, whether the system included a DSH 

hospital and whether the system had a bundled payment contract were all negatively 

associated with hospital profitability. Further, for-profit ownership and presence of an 

ACO contract were positively associated with hospital profitability. When controlling for 

health system-level characteristics that vary across health systems but are consistent 

across time, only for-profit ownership appears to have a positive and statistically 

significant relationship with hospital operating margins (see Table 10).  

For model (2), most coefficients that were statistically significant in the original 

analysis remained significant when controlling for health system-level characteristics that 

vary across health systems but are consistent across time, including system size and for-

profit ownership. However, while in the original model, the presence of a DSH hospital 

did not appear to be associated with hospital length of stay, the relationship becomes 

highly statistically significant in the sensitivity analysis. The presence of a DSH hospital 

is associated with 9.26 percent fewer inpatient days, holding the variables included in the 

model constant (see Table 10). These changes, for models (1) and (2), could reflect 

differences in the original dataset versus the panel dataset. 



 41 

Table 10. Sensitivity Analysis 
  

  (1) (3) 
Dependent variables: Operating margins Log inpatient days 
Large system -0.0856 -0.722** 

 
(0.054) (0.268) 

Medium system -0.0848 -0.655* 

 
(0.054) (0.264) 

Small system -0.0769 -0.500* 

 
(0.054) (0.244) 

Single system 0 0 

 
(.) (.) 

For profit ownership 0.0632** -1.098*** 

 
(0.02) (0.236) 

Includes major teaching hospital -0.00572 0.0596 

 (0.005) (0.051) 
Includes high DSH hospital -0.0156 -0.0926*** 

 (0.009) (0.025) 
Includes high uncompensated care hospital -0.00257 0.00537 

 (0.003) (0.024) 
Includes at least one ACO contract -0.0144 -0.171 

 (0.042) (0.257) 
Includes at least one bundled payment contract -0.0222 0.426 

 (0.053) (0.226) 
_cons 0.0794 6.209** 

 (0.178) (2.183) 
N 4396 4421 
R2 0.035 0.431 
Standard errors in parentheses; * p<0.05, ** p<0.01, *** p<0.001 

Note: Results are based on data from the Agency for Healthcare Research and Quality’s 
Comparative Health System Performance Initiative; Area Health Resource Files; and the Center 
for Medicare and Medicaid Services Healthcare Cost Report Information System.  
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CHAPTER 7. DISCUSSION 

The findings are consistent with empirical models. While this thesis does not include 

variables that measure hospitals’ negotiated prices or paid amounts, operating margins 

serve as a means through which to measure hospital profitability, and perhaps, market 

power. The results reveal that hospitals that are affiliated with single hospital systems 

have lower operating margins than hospitals that are associated with very large systems, 

on average, demonstrating that these systems generally have lower profitability. This 

aligns with empirical models as it suggests that single hospital systems do not have as 

much leverage as hospitals that are part of very large health systems to increase prices 

and, thus, profitability. Larger health systems may, theoretically, have more market 

power and a greater ability to command higher prices, allowing them to increase their 

profits. This is captured through higher operating margins, which is also highlighted in 

the descriptive analyses (Table 6).  

The results also reveal that hospitals that are part of systems with at least one 

hospital with a high DSH patient percentage, which is an indicator of systems that serve a 

higher proportion of low-income or potentially underserved populations, have lower 

profitability on average. Generally, hospitals do not make money on low-income or 

underserved populations. Medicare makes DSH payments to hospitals that serve 

disproportionately lower income populations to encourage care provision and mitigate 

potential access issues that this population may face. This analysis supports the idea that 

hospitals lose revenue on lower-income or underserved patients.  

For-profit status is also associated with higher profitability. This finding supports 

theory and other research that demonstrates that for-profit entities have a greater ability to 



 43 

retain earnings than non-profit or government-owned hospitals. However, research has 

also demonstrated that for-profit and non-profit entities are only marginally different and 

generally behave in similar ways.  

Interestingly, the presence of an ACO contract at the system-level is also 

associated with higher operating margins. Experts posit that ACOs may actually 

encourage consolidation among hospitals as they argue that integration facilitates better 

care coordination and management. The association between ACO contracts and higher 

profits may support this theory that, as hospitals consolidate, they may use their market 

power to increase profits. Bundled payment contracts, however, appear to be negatively 

associated with profitability, perhaps because they attempt to lower hospital payments by 

eliminating duplication of services and streamlining care processes.  

This thesis also examines the relationship between health system and hospital 

characteristics and hospital length of stay. Length of stay is an indicator of hospital 

efficiency. Better management of inpatient days can decrease patient risk of infection 

and, perhaps, increase hospital profitability through better bed management. The results 

show that hospitals that are part of large- and medium-sized health systems have fewer 

inpatient days than hospitals that are part of very large health systems, which might 

suggest that very large health systems have diseconomies of scale making them less 

efficient. However, hospitals that are part of single hospital systems tend to have higher 

inpatient days than hospitals that are part of very large health systems. This suggests that 

there might some efficiencies gained through larger system size.  

Analyses reveal interesting relationships between health system or hospital 

characteristics and hospital ability to achieve high-performing quality benchmarks. On 
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average, hospitals that are part of medium sized health systems have a greater likelihood 

of achieving quality benchmarks – i.e., the mean performance of the top 10 percent of 

hospitals – compared to hospitals that are part of very large health systems. Hospitals that 

are part of small systems are also more likely to achieve quality benchmarks than very 

large hospitals. This supports the empirical framework related to economies and 

diseconomies of scale. For example, when entities become too large, there may be 

diseconomies of scale due to poor cross-system communication and coordination, as well 

as the potential for wasteful care or lack of focus on patient care.  

 For-profit ownership status also appears to be positively related to hospitals’ 

ability to achieve quality benchmarks. Experts are generally concerned that there is a 

negative relationship between for-profit status and quality, so it is possible that omitted 

variables, such as participation in alternative payment models, are biasing the results. 

Hospitals that are part of systems that include a major teaching hospital also appear to 

have an increased likelihood of achieving quality benchmarks. Teaching hospitals are 

widely regarded to provide high quality care because they often specialize in certain 

types of care, treat rarer cases, invest in more advanced technology or lead academic 

research. Therefore, this result supports the broader consensus that academic hospitals 

tend to perform better on quality metrics.  

 Results also suggest that the presence of an ACO contract is associated with a 

hospital’s increased likelihood of achieving certain quality benchmarks. Quality measures 

are commonly included in ACO arrangements, which base payment on the hospital or 

other providers’ ability to achieve a set of quality metrics. Therefore, if these measures 
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are included in the contract, and payment is based on achievement of these measures, 

then it would make sense that these hospitals may be more likely to achieve them.   

 

7.1. Limitations  

This thesis has limitations that should be addressed or explored further in future research. 

First, through this thesis, one cannot draw causal conclusions about the relationship 

between health system, hospital and county-level characteristics and hospitals’ 

profitability, length of stay or quality performance. There could be omitted variables that 

are biasing the results. For example, market concentration may be a factor that is driving 

hospitals’ profitability and related to health system size or other variables that are 

included in the model. Therefore, omitting market concentration from the model may bias 

the coefficients upward, potentially overstating the relationship between certain 

characteristics and profitability. Future studies should attempt to incorporate other 

variables that are related to hospital performance and attempt to assess causal links.  

Another limitation is that this thesis does not compare the characteristics of health 

system affiliated hospitals with those that are not. Such an approach would allow for a 

comparison of hospitals that are affiliated and not affiliated with health systems to see if 

there are differences between these two groups. This would be an area for future research.  

As previously mentioned, data for the county-level covariates from the AHRF 

were from years 2015 and 2017 instead of 2016 and 2018. When additional data is 

available, it would be more appropriate to use data from these years. Further, the 2018 

CHSP survey does not include data on the presence of ACO or bundled payment 

contracts, as it does in 2016. Therefore, the analysis assumed that there was no change in 
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these measures from 2016 to 2018. But it is likely that some health systems had affiliated 

hospitals that either joined or terminated ACO or bundled payment arrangements over 

those two years. Therefore, the assumption that participation in these arrangements were 

unchanged may not be accurate.  

  



 47 

CHAPTER 8. CONCLUSION 

Using data on U.S. health systems and their affiliated hospitals, this thesis finds that some 

dimensions of health system size and other system or hospital characteristics are 

associated with higher profitability, greater efficiency and better-quality performance. 

The findings from this thesis are consistent with both theoretical models and empirical 

findings about the relationship between health system size or other characteristics and 

measures of hospital profitability, efficiency and quality performance.  

Smaller health systems appear to be less profitable than larger ones, suggesting 

that system size is related to profitability, and perhaps, market power. Other 

characteristics that seem to drive hospital profitability include hospital for-profit status 

and the presence of an ACO contract at the system level. Characteristics that appear to be 

negatively associated with hospital profitability include the presence of at least one DSH 

hospital or at least one bundled payment contract.  

Regarding efficiency, measured through length of stay, it appears that hospitals 

that are part of large and medium sized systems are more efficient than hospitals that are 

part of very large health systems. However, hospitals that are part of very large systems 

appear to be more efficient than hospitals that are part of single hospital systems. For-

profit ownership status is also associated with greater efficiency (fewer inpatient days).  

Higher performing hospitals are those that are part of medium or small sized 

systems, as compared to hospitals that are part of very large health systems. Other 

characteristics that are positively associated with quality achievement include hospital 

for-profit ownership status, the presence of a major teaching hospital in the health 

system, and the presence of an ACO contract at the system level.  
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Collectively, this research highlights the importance of studying health system size 

when assessing which system and hospital characteristics are associated with 

profitability, efficiency and quality performance. While these analyses are not causal, 

they do suggest that policymakers should assess the effects of health system formation on 

consumer welfare; particularly, whether the financial effects from system formation 

outweigh the benefits of higher quality care. Further research should look to examine the 

downstream market effects of health system formation, such as the impact on market 

concentration, measures of health care affordability, and the provision of community 

benefits.   
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