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T he wide geographic variation in hospital prices, 
defined as the payment a hospital receives for de-
livering patient care for similar types of services, 

has been described previously. For example, a recent study 
indicated that inpatient prices for private insurance ranged 
from 147% to 210% of Medicare rates.1 Hospital inpatient 
prices have also been found to vary considerably across dis-
charge types, states, and geographic localities without any 
meaningful differences in quality.2 These large variations 
have captured the attention of payers and policy makers 
looking for ways to curb excess spending from the health-
care system and promote greater transparency.3,4 Antitrust 
regulators have been concerned with the rising cost of hos-
pital care and its impact on consumers.5 

Several factors have been cited as possible reasons for the 
wide price variations. The consolidated hospital market has 
been leading to increased prices. A study of 6 California met-
ropolitan areas showed that providers with strong leverage 
are able to use their increased market power to negotiate sub-
stantially higher payments.6 A study by Medicare Payment 
Advisory Commission (MedPAC) found that hospitals with 
strong negotiating power were able to let their cost structure 
rise because they receive higher reimbursement rates from 
private insurance; these payments offset negative Medicare 
margins.7 The substantial price variation across geographic 
areas might exist because certain providers have significant 
market clout to negotiate higher-than-competitive prices. 

Differences in how hospitals set their prices between payers 
may also impact price variations. Because prices for Medi-
care are set administratively, hospitals do not develop any 
pricing strategies and are price takers.5 Conversely, hospitals 
negotiate prices with private payers for specific procedures 
and conditions. There is a minimum price threshold—be-
low which a hospital will refuse to contract with a private 
insurer—and a maximum price threshold—above which a 
private insurer will not contract with a hospital.5 The agreed-
upon price will depend, in part, on market factors such as 
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Objectives 
To examine whether market competition may influence the 
difference in the inpatient price per discharge between public 
(Medicare) and private payers across small geographic areas. 

Study Design 
Retrospective multivariate analysis.

Methods
Data came from the 2006 Healthcare Cost and Utilization Project 
(HCUP) State Inpatient Databases (SIDs) in 162 counties from 6 
states where an HCUP price-to-charge ratio (PCR) was available. 
The SIDs were linked with the Area Resource File, American 
Hospital Association Annual Survey Database, and US Census 
Bureau data files. Hospital inpatient prices were estimated by 
applying the HCUP PCR to total hospital charges. Payer-specific 
price comparisons were made for all discharges, an acute condi-
tion (acute myocardial infarction), and an elective condition 
(knee arthroplasty). Ordinary least squares models were used to 
examine the effect of market competition on the inpatient price 
per discharge by payer.

Results
Greater geographic variation was found in the inpatient price per 
discharge among private than public payers for most hospital 
services. Hospitals in more concentrated markets were associ-
ated with a higher price per discharge among knee arthroplasty 
discharges for both payers.

Conclusions
Hospitals charged significantly higher prices to private than 
public payers. Because the payment policies from Medicare 
ultimately affect private payers, public policy efforts that take into 
consideration market-based approaches or payment reform may 
help to reduce price variations.
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the level of competition intensity and “must have” status 
in the provider network. Thus, hospitals are price makers 
with private payers.

The role of dynamic cost shifting has also been cited as 
a contributor to price variation between payers. Some 
have suggested that below-cost payments from public pay-
ers lead to price increases for private insurers.1,5 An im-
plicit assumption of this perspective is that hospitals have 
unused bargaining power with private insurers. When 
payments from public payers decline, hospitals raise 
their prices to private payers to offset declining margins 
by leveraging their market power. More recent evidence 
suggests that the market structure—whether a hospital is 
located in a concentrated or competitive market—will de-
termine if hospitals raise their prices to private payers, cut 
costs, or perform both in response to payment shortfalls 
from public payers.8,9

The changes in Medicare reimbursement expected 
under the Affordable Care Act (ACA) have led to some 
uncertainty regarding the implications of payment re-
ductions by Medicare, the potential impact on private 
payers, and the confounding effect of market factors on 
hospital prices. Despite existing literature that has high-
lighted wide inpatient price variations, there is sparse 
evidence regarding the specific role that market competi-
tion might have in driving price variation between pay-
ers. Previous studies examined only select conditions 
that were restricted to a few hospitals or market areas 
and did not use adequate measures to adjust for differ-
ences in patient health status. 

The purposes of the present study are: 1) to exam-
ine differences in inpatient price per discharge between 
public (Medicare) and private payers among various 
hospital services across small geographic areas, and 2) 
to investigate the relationship between hospital market 
competition and payer-specific prices for several com-
mon discharge types. We hypothesized that there would 
be greater variation in prices paid by private payers 
compared with Medicare because of differences in ne-
gotiated prices and discounting by private payers. We 
also hypothesized that market competition might drive 
between-payer price variations.

METHODS

Data 
We used data from the 2006 Agency for 

Healthcare Research and Quality Health-
care Cost and Utilization Project (HCUP) 
State Inpatient Databases (SIDs) and 2006 

US Census Bureau population estimates. 
The data came from 6 states (California, Florida, Mas-
sachusetts, New Jersey, Wisconsin, and 1 state that the 
HCUP Data Partner chose not to reveal) where an HCUP 
price-to-charge ratio (PCR) was available. These states in-
cluded hospitals that were most consistent in terms of how 
they reported their financial data (according to a conversa-
tion with Katie Levit, BA, with Truven Health Analytics, 
July 6, 2012). The HCUP SIDs contain all-payer informa-
tion for inpatient stays and currently account for 97% of 
discharges in US community hospitals.10

We used all nonmaternal discharges for patients 40 
years and older. Patients aged 40 to 64 years with private 
insurance as the primary expected payer were classified as 
private insurance. Patients 65 years and older with a prima-
ry expected payer of Medicare were classified as Medicare.

We made payer-specific price comparisons for all dis-
charges, an acute condition (acute myocardial infarction 
[AMI]), and an elective condition (knee arthroplasty). We 
selected these conditions because they represent common 
and costly medical or surgical conditions that occur in 
the adult population.11 We identified these conditions us-
ing principal diagnosis or principal procedure from the 
HCUP Clinical Classification Software.12 

We examined the effect of market competition on the 
price per discharge by primary payer across discharge 
types. We removed discharges with missing total charges, 
age, or primary expected payer. Hospitals with negative 
PCRs were also removed. We excluded counties where 
50% or more of discharges were missing price informa-
tion. We excluded hospitals with fewer than 11 discharges 
or small counties that did not have complete population 
characteristics. The final sample included 3,333,065 dis-
charges across all discharges from 6 states.

Unit of Analysis
We aggregated discharges from the HCUP SID to the 

county level based on hospital zip code as our geographic 
unit of analysis. We examined a total of 162 counties in 6 
states across all discharges. Previous studies analyzed vari-
ation in healthcare spending and utilization at the county 
level.13-15 A previous study also found that different mea-
sures of healthcare markets are highly correlated.16

Take-Away Points
n	 Greater geographic variation was found among private than public payers in the 
inpatient price per discharge for most hospital services.

n	 Hospitals charged significantly higher prices of private than public payers.

n	 Hospitals in more concentrated markets were associated with a higher price per 
discharge among knee arthroplasty discharges for both payers. 
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American Hospital Association Annual Survey and Area 
Resource File that included proportion of teaching and 
specialty hospitals, number of primary care physicians 
per capita, and number of acute care beds per capita. 
The selected population and market characteristics were 
included to adjust for factors that have been previously 
described as influencing hospital price setting.5,8,17 

We first examined the means and distributions of our 
sample and calculated the correlation in price per dis-
charge among payers using Pearson’s correlation. Medi-
care and private insurance results were examined as 
scatter plots. Our empirical approach used an ordinary 
least squares regression (OLS) model with robust standard 
errors—analyzed separately by payer—to estimate the 
relationship between market competition and inpatient 
price per discharge. In the multivariate analysis, we used 
the log of price per discharge to focus on percentage of 
payment as opposed to the specific dollar amount. We ad-
justed our models to account for areas with a small num-
ber of discharges by including the standard error of price 
per discharge in the regressions and weighted the county 
by the number of discharges by payer. State dummy vari-
ables were included to account for differences between 
states. 

As a sensitivity analysis, we re-estimated our linear 
models using a robust regression with Huber weighting 
to assess the validity of our results. The robust regres-
sion uses iteratively reweighted least squares and assigns 
a weight to each observation with higher weights given 
to better behaved observations.21 We report results from 
both the OLS and robust regression models.

RESULTS
Descriptive Analyses

The average prices per discharge by payer are represen-
ted in 2012 dollars (Table 1). Results revealed that the av-
erage price per discharge for private insurance was nearly 
twice as high as for Medicare across each of the different 
types: all discharges ($7628 Medicare vs $13,713 private 
insurance; P <.0001), AMI discharges ($11,000 Medicare 
vs $23,485 private insurance; P <.0001), and knee arthro-
plasty discharges ($10,824 Medicare vs $21,098 private 
insurance, P <.0001). Among all discharges for Medicare, 
the price per discharge in the county with the highest rate 
was more than 4 times higher than the price in the county 
with the lowest rate ($13,776 vs $3300). For private insur-
ance, the price per discharge among all discharges in the 
county with the highest rate was nearly 5½ times higher 
than that of the county with the lowest rate ($30,071 vs 

Price Measures
We estimated payer-specific inpatient prices (net reve-

nue) by applying the HCUP PCR to total hospital charges. 
The PCR calculates Medicare and private insurance in-
patient net revenues—the payment a hospital receives—
from gross inpatient revenue. The PCR is adjusted for 
contractual adjustments, discounts, bad debt, charity 
care, and other sources of inpatient revenue (eg, Medi-
care disproportionate share hospitals [DSH], grants, and 
subsidies).17 The net revenue that a hospital receives is a 
more valid indicator of actual prices than billed charges, 
which are inflated.5

 The payer-specific inpatient price per discharge was cal-
culated by taking the sum of all hospital net inpatient rev-
enues divided by total number of discharges at the county 
level. We calculated payer-specific rates by using number 
of patients in private insurance and Medicare payment 
groups. The Area Wage Index was used to adjust for dif-
ferences in cost of living. 

Market Competition
The Herfindahl-Hirschman Index (HHI), which rep-

resents market competition intensity, was derived from the 
HCUP Hospital Market Structure File.18 HHI represents 
sum of square of market shares for all hospitals within 
a county. A hospital’s market share is calculated as total 
number of discharges at a hospital divided by total num-
ber of discharges in the market. The HHI ranged from 0 
to 100, where 0 represents a market with many competi-
tors, each having no influence on price, and 100 repre-
sents a monopoly. HHI is a standard measure of market 
competition and has been previously validated.19 We used 
a continuous measure of HHI and included a dummy 
variable for markets with monopolies. As a check for a 
possible nonlinear relationship between market competi-
tion and prices, we substituted the continuous measure of 
HHI with a categorical variable based on quartiles of the 
HHI distribution.

Empirical Analyses
We adjusted for patient, population, and market-level 

characteristics in our models. We derived from the SID 
patient characteristics that included age, sex, comorbidi-
ties, and an all-patient refined diagnosis-related group 
(APR-DRG) disease severity measure. Patient charac-
teristics were included to adjust for disease severity.5,8,20 
From the US Census Bureau, we obtained population 
characteristics that included the Gini index, unemploy-
ment rate, and proportion of the population with a bach-
elor’s degree. We derived market characteristics from the 
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$5508) (data not shown). The coefficient of variation, 
which is a measure of dispersion, was also higher for pri-
vate payers than for Medicare across all conditions, ex-
cept knee arthroplasty. 

Table 2 contains the descriptive results of the patient 
characteristics. Medicare patients tended to have more 
severe loss of function and a greater number of comor-
bidities as a function of age compared with those with pri-
vate insurance. Table 3 presents the descriptive statistics 
of the population and market characteristics. On aver-
age, counties were highly concentrated (HHI greater than 
18). About one-fourth of the population had a bachelor’s 
degree or more education and approximately one-fourth 
were families with income below the poverty level. 

Scatter plots (eAppendix A available at www.ajmc 
.com) of the variables revealed weak correlations between 
Medicare and private payer price per discharge across 
all discharges, AMI discharges, and knee arthroplasty 
discharges. 

Multivariate Analyses
From the unadjusted regression results, an increase in 

market concentration (less competition) was associated 
with a lower price per discharge for all discharges and AMI 
discharges for Medicare (Table 4). An increase in mar-
ket concentration, however, was associated with a 0.2% 
to 0.3% higher price per discharge for knee arthroplasty 
among Medicare and private insurance, respectively.

After adjusting for model covariates, market concen-
tration was significantly associated with an increase in 
the price per discharge for knee arthroplasty for private 
but not public payers (Table 5). A 1-unit increase in mar-
ket concentration was associated with a 0.3% increase 
in the price per discharge among knee arthroplasty for 
private insurance (P = .017), but was only marginally sig-

nificant for Medicare (P = .054). There was no difference 
found between market competition and the price per 
discharge for all discharges or AMI discharges. In the 
robust regression model, an increase in market concen-
tration was found to have a similar effect on the price per 
discharge for knee arthroplasty among both private and 
public payers (eAppendix B). A 1-unit increase in market 
concentration was associated with a 0.3% increase in the 
price per discharge.

When we replaced the continuous measure of HHI with 
quartiles, the positive association between market concen-
tration and price per discharge for knee arthroplasty for 
private insurance was particularly strong for the second- 
and third-most concentrated quartiles. Quartile 4, however, 
was associated with a lower price per discharge for all dis-
charges for private payers (results available upon request).

DISCUSSION
There were significant differences in the payer-spe-

cific price per discharge among certain hospital ser-
vices. Hospitals charged significantly higher prices to 
private payers than to Medicare for all discharge types 
examined. As in previous studies,22 we found a weak 
correlation in the price per discharge between pay-
ers. We also observed greater geographic variation 
in the price per discharge for private payers than 
for Medicare. The larger price variation among pri-
vate payers may have been caused by: differences in  
negotiated prices and market power, or by price re-
straints of public payers.

Consistent with economic theory, market competition 
was found to be modestly associated with inpatient prices 
for an elective condition. This effect was found to be simi-
lar for both categories of payers. 

n Table 1. Average Medicare and Private Insurance Price per Discharge at the County Level by Primary Expected 
Payer and Condition, 2006a

Primary Expected Payer

Medicare (aged 65+ years) Private Insurance (aged 40-64 years) t test

Price per discharge (US$) Mean SD Coeff Var Mean SD Coeff Var t value Pr>|t|

All discharges 7628 2047 0.27 13,713 4492 0.33 –16.32 <.0001

AMI discharges 11,000 4704 0.43 23,485 11,645 0.50 –14.44 <.0001

Knee arthroplasty discharges 10,824 3220 0.30 21,098 6487 0.31 –19.92 <.0001

AMI indicates acute myocardial infarction; coeff var, coefficient of variation. 
aIncludes all nonmaternal discharges from community, nonrehabilitation hospitals.  

Adjusted for Area Wage Index.  
2006 prices have been inflation-adjusted to 2012 dollars. 
Source: AHRQ, Center for Delivery, Organization, and Markets, State Inpatient Databases, 2006 (CA, FL, MA, NJ, WI, and 1 state that chose not to 
be identified).
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n Table 2. Patient Characteristics at the County Level by Primary Expected Payer and Condition, 2006a

Primary Expected Payer

Medicare (aged 65+ years) Private Insurance (aged 40-64 years)

All  
Discharges  

n = 162

AMI  
Discharges  

n = 162

Knee Arthroplasty 
Discharges  

n = 162

All  
Discharges 

 n = 162

AMI  
Discharges 

 n = 148

Knee Arthroplasty 
Discharges  

n = 153

  Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD

Patient Characteristics

Age, y 78.69 0.91 79.42 1.55 74.66 0.84 52.94 0.62 54.61 1.00 56.86 0.87

Sex

  Female (%) 57.43 3.09 50.66 5.95 64.25 5.19 53.39 3.07 24.57 7.21 61.03 6.88

Severity (all-payer refined 
diagnosis-related group 
disease severity, %) 

                       

  Moderate loss of function 44.75 3.08 37.96 5.08 48.20 8.03 38.33 2.79 38.18 8.84 37.69 9.36

  Major loss of function 29.96 3.47 33.39 5.47 5.95 2.82 12.71 2.26 11.72 4.65 2.82 2.30

  Extreme loss of function 7.03 2.00 14.93 5.09 0.63 0.71 3.26 1.05 6.96 3.43 0.17 0.37

% of discharges with co-
morbid conditions 

  Addictive disorders  
  (combined)

13.19 3.45 9.11 3.60 8.40 3.97 16.65 4.02 9.37 4.66 11.94 5.66

  Diabetes (combined) 27.50 3.79 34.78 6.13 20.97 5.04 17.59 3.05 25.25 6.75 16.62 6.21

  General blood disorders  
  (combined)

30.37 5.69 32.89 8.40 20.42 9.22 14.18 2.99 11.02 5.44 12.93 9.17

  General cancers (combined) 3.54 0.67 1.77 1.06 0.33 0.48 3.09 0.89 0.88 1.55 0.17 0.60

  Rheumatoid arthritis/ 
  collagen vascular diseases

3.17 0.95 2.64 1.57 3.38 2.22 2.01 0.49 1.46 1.54 3.27 2.72

  Congestive heart failure 14.79 2.59 1.03 0.94 3.97 2.07 2.34 0.67 0.24 0.44 0.88 1.15

  Chronic obstructive  
  pulmonary disease

24.55 4.34 24.39 5.31 14.19 4.61 12.92 2.86 12.92 5.81 12.57 5.20

  Hypertension (combined 
  uncomplicated and  
  complicated)

63.52 4.64 66.36 7.22 71.92 5.94 41.46 5.00 56.19 7.80 55.91 8.91

  Hypothyroidism 14.72 2.81 12.99 4.66 15.45 3.63 7.63 1.34 5.00 3.07 10.41 4.16

  Liver disease 1.27 0.41 0.77 0.76 0.40 0.56 2.51 0.91 0.81 1.19 0.82 1.02

  Fluid and electrolyte  
  disorders

24.80 4.36 21.38 6.22 8.02 4.82 13.31 3.09 8.91 5.21 5.28 4.56

  Other neurological  
  disorders

8.85 1.46 7.85 2.60 2.43 1.41 2.63 0.57 2.07 2.33 1.45 1.37

  Obesity 5.22 2.25 5.44 3.34 10.96 5.71 10.36 3.41 14.74 6.55 19.41 9.45

  Paralysis 2.54 0.85 2.46 1.77 0.40 0.54 0.99 0.44 0.58 1.29 0.17 0.36

  Renal failure 13.20 2.95 20.61 5.65 3.08 1.91 3.28 1.01 4.16 2.92 0.91 1.10

  Solid tumor without  
  metastasis

2.88 0.55 2.37 1.39 0.64 0.70 1.62 0.47 0.77 1.56 0.15 0.31

  Valvular disease 7.21 2.58 0.36 0.40 6.12 3.28 2.43 1.20 0.08 0.52 3.04 2.43

  Weight loss 3.13 1.71 1.80 1.64 0.16 0.31 1.42 0.82 0.34 0.71 0.03 0.25

aIncludes all nonmaternal discharges from community, nonrehabilitation hospitals. Adjusted for Area Wage Index. 
Source: AHRQ, Center for Delivery, Organization, and Markets, State Inpatient Databases, 2006 (CA, FL, MA, NJ, WI, and 1 state that chose not to be 
identified). 
AMI indicates acute myocardial infarction.
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n Table 3. Population and Market Characteristics at the County Level, 2006a

All Payers

Population characteristics Mean SD

Education

  Aged 25+ years with bachelor’s degree or more education (%) 27.50 9.43

Income

  Families with income below poverty level (%) 23.02 6.83

  Mean household income ($) 52,972 12,590

  Gini coefficient 0.44 0.04

  Unemployed, aged 16+ years (%) 6.18 1.90

Population size

  Total population (N) 531,964 911,511

  Population density (population per square mile) 1352 4800

Race/ethnicity

  White (%) 72.68 19.24

  Black (%) 7.31 7.25

  Hispanic (%) 13.73 14.01

Market characteristics

  Herfindahl-Hirschman Index (0-100) 45.16 27.39

  Specialty hospitals (%) 1.22 4.42

  Teaching hospitals (%) 20.97 24.55

  Acute care hospital beds per 1000 persons (n) 1.40 0.69

  Long-term care beds per 1000 persons (n) 0.25 0.52

  Specialists per 100,000 persons (n) 146.75 99.60

  Primary care physicians per 100,000 persons (n) 68.32 26.34

  Physician assistants per 100,000 persons (n) 30.37 15.13

  Emergency department visits per capita (n) 0.41 0.17

  Proportion of acute care beds in high-technology hospitals (%) 14.87 27.04

  Patient inflow (%) 22.22 13.65

aIncludes all nonmaternal discharges from community, nonrehabilitation hospitals. Adjusted for Area Wage Index.
Source: Area Resource File, American Hospital Association Annual Survey, and US Census Bureau Population Estimates, 2006.

n Table 4. Unadjusted Ordinary Least Squares Estimates of Market Competition and Log Price per Discharge by Primary 
Expected Payer, 2006a

All Discharges AMI Discharges Knee Arthroplasty Discharges

Medicare  
(aged 65+ years)  

n = 162

Private Insurance 
(aged 40-64 years)  

n = 162

Medicare  
(aged 65+ years)  

n = 162

Private Insurance 
(aged 40-64 years)  

n = 148

Medicare  
(aged 65+ years)  

n = 160

Private Insurance 
(aged 40-64 years)  

n = 153

R2 = 0.044 R 2 = 0.000 R2 = 0.0648 R2 = 0.0004 R2 = 0.0273 R2 = 0.064

Market 
Characteristics

 
Coeff

Robust 
SE

 
P

 
Coeff

Robust 
SE

 
P

 
Coeff

Robust 
SE

 
P

 
Coeff

Robust 
SE

 
P

 
Coeff

Robust 
SE

 
P

 
Coeff

Robust 
SE

 
P

HHI (0-100) –0.003  0.001 .007 0.000 0.001 .968 –0.004 0.001 .002 0.000 0.002 .822 0.002 0.001 .028 0.003 0.001 .002

aIncludes all nonmaternal discharges from community, nonrehabilitation hospitals. Adjusted for Area Wage Index. 
Source: AHRQ, Center for Delivery, Organization, and Markets, State Inpatient Databases, 2006 (CA, FL, MA, NJ, WI, and 1 state that chose not to be identified). 
AMI indicates acute myocardial infarction; coeff, coefficient; HHI, Herfindahl-Hirschman Index.
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n Table 5. Ordinary Least Squares Estimates of Market Competition and Log Price per Discharge by Primary Expected 
Payer, Adjusted for Patient, Population, and Market Characteristics, 2006a

 
All Discharges

 
AMI Discharges

Knee Arthroplasty  
Discharges

 
Medicare 
(aged 65+ 

years)  
n = 162

Private 
Insurance  

(aged 40-64 
years)  
n = 162

 
Medicare   
(aged 65+  

years)  
n = 162

Private 
Insurance  

(aged 40-64 
years)  
n = 148

 
Medicare   
(aged 65+  

years)  
n = 160

Private 
Insurance   

(aged 40-64 
years)  
n = 153

 
Market Competition 
Intensity

Adj-R2 =  
0.753

Adj-R2 =  
0.765

Adj-R2 =  
0.756

Adj-R2 =  
0.584

Adj-R2 =  
0.292

Adj-R2 =  
0.592

Coeff Coeff Coeff Coeff Coeff Coeff

  HHI (0-100) 0.000 –0.001 –0.001 –0.002 0.003 0.003

Patient characteristics

Age, y –0.062 0.026 –0.097 –0.050 –0.063 –0.011

Sex

  Female (%) –0.011 0.009 –0.022 –0.014 0.000 0.002

Severity (all-payer refined diagnosis related group disease severity, %) 

  Moderate loss  
  of function

0.029 –0.004 0.024 –0.009 0.001 0.002

  Major loss of  
  function

0.040 0.071 0.018 0.018 0.012 0.009

  Extreme loss of  
  function

0.063 0.091 0.047 0.045 0.030 0.041

% of discharges with comorbid conditions 

  Addictive disorders    
  (combined)

0.010 0.003 0.018 0.005 0.005 0.003

  Diabetes (combined) 0.006 –0.013 –0.023 –0.001 0.004 0.003

  General blood disorders  
  (combined)

–0.006 0.008 0.002 0.003 0.001 0.003

  General cancers  
  (combined)

–0.048 –0.019 –0.064 –0.030 0.092 0.020

  Rheumatoid arthritis/ 
  collagen vascular  
  diseases

0.009 –0.017 0.037 –0.009 0.014 –0.016

  Congestive heart failure –0.006 –0.096 0.007 –0.080 –0.014 –0.005

  Chronic pulmonary  
  disease

–0.010 0.009 0.005 –0.003 –0.012 –0.006

  Hypertension (combine  
  uncomplicated and  
  complicated)

0.013 –0.008 0.004 0.003 0.000 0.000

  Hypothyroidism 0.001 0.009 0.013 0.007 0.004 –0.011

  Liver disease –0.084 –0.031 –0.094 0.010 0.072 0.001

  Fluid and electrolyte  
  disorders

–0.010 –0.013 –0.010 –0.007 –0.004 –0.005

  Other neurological  
  disorders

–0.055 –0.020 –0.017 –0.068 0.001 0.010

  Obesity –0.012 0.000 –0.010 0.009 0.003 0.002

  Paralysis –0.080 –0.067 –0.016 –0.053 0.026 0.006

  Renal failure –0.009 –0.029 0.003 0.003 –0.014 –0.014

  Solid tumor without  
  metastasis

–0.016 –0.044 –0.027 –0.129 –0.014 0.028

  Weight loss 0.021 –0.094 –0.012 –0.007 –0.078 –0.036

(Continued)
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n Table 5. Ordinary Least Squares Estimates of Market Competition and Log Price per Discharge by Primary Expected 
Payer, Adjusted for Patient, Population, and Market Characteristics, 2006a  (Continued)

 
All Discharges

 
AMI Discharges

Knee Arthroplasty  
Discharges

 
Medicare 
(aged 65+ 

years)  
n = 162

Private 
Insurance  

(aged 40-64 
years)  
n = 162

 
Medicare  
(aged 65+ 

years)  
n = 162

Private 
Insurance  

(aged 40-64  
years)  
n = 148

 
Medicare  
(aged 65+  

years)  
n = 160

Private 
Insurance   

(aged 40-64 
years)  
n = 153

 Adj-R2 =  
0.753

Adj-R2 =  
0.765

Adj-R2 =  
0.756

Adj-R2 =  
0.584

Adj-R2 =  
0.292

Adj-R2 =  
0.592

Coeff Coeff Coeff Coeff Coeff Coeff

Population Characteristics

  Education

    Aged 25+ years with  
    bachelor‘s degree or  
    more education  (%)

0.005 0.000 0.006 0.013 0.002 0.006

  Income

    Families with income  
    below poverty level (%)

0.004 –0.009 0.001 –0.012 –0.003 –0.009

    Mean household  
    income

0.000 0.000 0.000 0.000 0.000 0.000

  Gini coefficient 0.577 –1.065 0.066 –1.906 0.711 –1.314

  Unemployed, age16+    
  years (%)

–0.018 0.026 –0.010 0.049 –0.012 0.022

  Population size  

    Total population 0.000 0.000 0.000 0.000 0.000 0.000

    Population density  
    (population per  
    square mile)

0.000 0.000 0.000 0.000 0.000 0.000

  Race/ethnicity

    White % –0.010 0.001 –0.015 0.008 –0.009 –0.001

    Black % –0.004 0.004 –0.006 0.005 –0.004 –0.000

    Hispanic % –0.005 0.001 –0.005 0.007 –0.007 –0.003

Market Characteristics

  Specialty hospitals % 0.000 0.004 0.000 0.007 –0.003 0.004

  Teaching hospitals % –0.001 0.001 0.001 0.002 –0.001 0.001

  Number of acute care  
  hospital beds per 1000  
  persons

0.045 0.056 0.029 0.046 0.024 0.067

  Number of long-term care  
  beds per 1000 persons

–0.034 –0.038 0.004 –0.051 0.028 –0.043

  Number of specialists per    
  100,000 persons

–0.001 0.000 –0.001 0.001 –0.001 0.000

  Number of primary care  
  MDs per 100,000 persons

0.003 0.000 0.003 –0.003 0.004 0.000

  Number of physician  
  assistants per 100,000  
  persons

0.001 0.001 0.000 0.001 0.002 –0.002

  Emergency department  
  visits per capita

–0.279 –0.056 –0.074 –0.013 0.053 0.342

  Technology (proportion of  
  acute care beds that are  
  in high-tech hospitals)

0.001 0.000 0.001 0.002 0.000 –0.001

  Patient inflow % 0.000 –0.001 –0.001 0.001 –0.002 –0.002

AMI indicates acute myocardial infarction; HHI, Herfindahl-Hirschman Index. 
aIncludes all nonmaternal discharges from community, nonrehabilitation hospitals. Adjusted for Area Wage Index. 
Source: AHRQ, Center for Delivery, Organization, and Markets, State Inpatient Databases, 2006 (CA, FL, MA, NJ, WI, and 1 state that chose not to be identified). 
Coefficients in bold indicate P <.05.
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Variation in Hospital Inpatient Prices

The level of hospital competition has been previously 
cited as contributing to price variations.1 Concentrated 
markets tend to have higher prices for private payers be-
cause hospitals wield their market power to obtain higher 
payments.1,6 Hospitals in concentrated markets are also 
able to command higher prices because they are at a 
lower risk of being excluded from an insurer’s network.20 
We find evidence that hospitals in more concentrated 
markets may be exerting their leverage to obtain higher 
prices for elective procedures such as knee arthroplasty. 
Counterintuitively, we found hospitals in concentrated 
markets were associated with higher Medicare payments 
for knee arthroplasty. A possible reason for this finding 
is that because the PCR takes into account adjustments 
made after the claim was paid, hospitals in concentrated 
markets may receive additional revenue through Medicare 
DSH or other subsidies (ie, sole community hospitals, criti-
cal access hospitals). A recent report by the Government 
Accountability Office found that although the Inpatient 
Prospective Payment System (IPPS) was designed to maxi-
mize “cost-control, efficiency, and access,” 91% of hospitals 
paid by Medicare received some add-on to the standard 
IPPS payment rates.23

A previous study that used the HCUP Nationwide 
Inpatient Sample found that critical access hospitals had 
costs that were 9.9% to 30.1% higher than non–critical 
access hospitals for select surgical procedures, including 
knee replacement.24 This finding remained consistent 
even after restricting the sample to Medicare beneficia-
ries. The differences in inpatient cost were attributed to 
the more generous Medicare payment policies for critical 
access hospitals. The authors suggested that elective pro-
cedures likely represent an important revenue stream for 
critical access hospitals.24

The findings from our study have implications for the 
changes that are expected to take place under the ACA. 
The payment reductions in the Medicare program are 
expected to result in higher payments made to hospitals 
by private insurers. There is a growing concern that the 
disparity between the prices paid by public and private 
payers will continue to increase.1,5 

A potential confounding issue is the impact that Ac-
countable Care Organizations (ACOs) may have on hos-
pital prices. ACOs encourage greater integration between 
physicians and hospitals; this may lead to the unintended 
consequence of increased provider leverage and market 
concentration that further drives higher prices paid by pri-
vate payers.1,9,25 Hospitals may also increase specialization 
along certain service lines and begin to compete more in-
tensely for lucrative privately insured cases. Finally, as sug-

gested by MedPAC, higher prices from private payers may 
reduce the pressure on hospitals in concentrated markets 
to constrain their costs that lead to higher spending. This 
may result in an ever-escalating cycle of higher payments, 
which lead to higher costs.7 Therefore, policies aimed at in-
creasing market forces or that consider payment reforms, 
such as price regulation or bundled payments, may help to 
moderate hospital price variation and price increases.

Our study has several limitations. First, the PCR as-
sumes that all payers within a payer category are discount-
ed at an equivalent amount and it does not distinguish 
between different discounting methods within a payer 
group, such as negotiated rates from charges, per diem 
rates, or DRG-based payments.17 To the extent that prices 
for managed care plans are set differently from fee-for-ser-
vice or other payers’ plans within the same payer group, 
the resulting PCR may be distorted for any particular dis-
charge.17 We also only examined the variation in hospital 
prices for all discharges combined and 2 specific condi-
tions; these do not reflect the full range of hospital servic-
es. The conditions examined, however, represent common 
types of discharges that are treated at acute care hospitals. 

Another limitation is that net revenue was only avail-
able from the inpatient setting. Capturing prices in the 
outpatient setting may yield additional insights. We were 
also not able to observe hospital margins or the differ-
ence between net revenue and total expenses. Lastly, data 
were available from only 6 states and 1 data year. Data 
from 2006 may not reflect current inpatient prices. How-
ever, the states we examined are geographically dispersed. 
Despite some limitations, our price estimates are able to 
capture adjustments made to the claim after it was paid, 
contain payment from managed care, and include pub-
lic and private payers. We were also able to control for a 
number of patient comorbidities and disease severity. 

CONCLUSIONS
We find greater price variation among private than 

public payers for different hospital services. Hospital 
market competition may be partly responsible for driving 
price variations. Because payment policies from Medicare 
ultimately affect private payers, public policy efforts that 
take into consideration market-based approaches or pay-
ment reform may help reduce price variations.
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eAppendix A. Scatter Plots of County-Level Price per Discharge for Medicare and Private 
Insurance, 2006a 

 

 aIncludes all nonmaternal discharges from community, nonrehabilitation hospitals. Adjusted for Area Wage 
Index. 
 
Source: AHRQ, Center for Delivery, Organization, and Markets, State Inpatient Databases, 2006 (CA, FL, 
MA, NJ, WI, and one state that chose not to be identified). 
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eAppendix B. Robust Regression Estimates of Market Competition and Log Price per Discharge 
by Primary Expected Payer, Adjusted for Patient, Population, and Market Characteristics, 2006a 
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Medicare 
(65+ years)

Private 
Insurance 

(40-64 years)
Medicare 

(65+ years)

Private 
Insurance 

(40-64 years)
Medicare 

(65+ years)

Private 
Insurance 

(40-64 years)
n=162 n=162 n=162 n=148 n=160 n=153

R2=0.788 R2=0.797 R2=0.786 R2=0.701 R2=0.492 R2=0.709
Market Competition Intensity Coeff. Coeff. Coeff. Coeff. Coeff. Coeff.

HHI (0-100) 0.000 -0.001 -0.001 -0.001 0.003 0.003
Patient Characteristics
Age -0.058 0.016 -0.094 -0.052 -0.091 0.003
Sex

Female (%) -0.008 0.013 -0.023 -0.022 0.001 0.002

Moderate loss of function 0.018 -0.006 0.027 -0.010 -0.002 0.002
Major loss of function 0.042 0.068 0.023 0.014 0.014 0.007
Extreme loss of function 0.054 0.094 0.056 0.037 0.033 0.057

% of Discharges with Comorbid Conditions 
Addictive Disorders 
(combined) 0.009 0.004 0.020 0.011 0.006 -0.002
Diabetes (combined) 0.007 -0.014 -0.024 0.004 0.005 0.005
General Blood Disorders 
(combined) -0.007 0.005 0.001 -0.005 0.002 0.005
General Cancers (combined) -0.044 -0.020 -0.065 -0.013 0.068 -0.001
Rheumatoid arthritis/collagen 
vascular diseases 0.024 -0.016 0.040 0.003 0.021 -0.014
Congestive heart failure -0.01 -0.093 0.030 -0.082 -0.018 -0.013
Chronic pulmonary disease -0.006 0.006 0.003 -0.003 -0.014 -0.006
Hypertension (combine 
uncomplicated and 
complicated) 0.015 -0.003 0.007 0.006 0.001 0.001
Hypothyroidism 0.01 0.004 0.015 0.006 0.007 -0.010
Liver disease -0.097 -0.020 -0.116 0.034 0.064 0.012
Fluid and electrolyte 
disorders -0.016 -0.010 -0.014 -0.003 -0.008 -0.005
Other neurological disorders -0.058 -0.025 -0.013 -0.083 0.017 0.013
Obesity -0.011 0.004 -0.006 0.009 0.004 0.002
Paralysis -0.084 -0.047 -0.016 -0.033 0.017 0.008
Renal failure -0.01 -0.036 0.002 0.009 -0.013 -0.022
Solid tumor without 
metastasis -0.004 -0.033 -0.029 -0.132 0.007 0.087
Valvular disease -0.011 -0.008 0.127 -0.197 -0.013 0.006
Weight loss 0.024 -0.104 -0.004 0.011 -0.137 0.013

All discharges AMI discharges
Knee arthroplasty 

discharges

Severity (All-Payer Refined Diagnosis Related Group 
Disease Severity %) 



	   4	  

 

 
 

aIncludes all nonmaternal discharges from community, nonrehabilitation hospitals. Adjusted for Area Wage 
Index. 
Source: AHRQ, Center for Delivery, Organization, and Markets, State Inpatient Databases, 2006 (CA, FL, 
MA, NJ, WI, and one state that chose not to be identified). 
 
AMI, acute myocardial infarction; HHI, Herfindahl-Hirschman Index; SE, standard error. 
 
Coefficients in bold indicate P <.05. 
 

Population Characteristics
Education

% 25+ with Bachelors or more 
education 0.004 -0.001 0.008 0.015 0.001 0.004

Income
% of families with income 
below poverty 0.005 -0.010 0.002 -0.007 -0.006 -0.009
Mean household income 0.000 0.000 0.000 0.000 0.000 0.000
Gini Coefficient 0.851 -0.780 0.086 -1.779 1.178 -0.870
Percent age16+ unemployed -0.027 0.027 -0.004 0.051 -0.008 0.014

Population size
Total population 0.000 0.000 0.000 0.000 0.000 0.000
Population density (population 
per sq mile) 0.000 0.000 0.000 0.000 0.000 0.000

Race/ethnicity
White% -0.010 0.001 -0.013 0.008 -0.006 -0.001
Black% -0.002 0.002 -0.005 0.001 0.000 -0.002
Hispanic% -0.005 0.000 -0.004 0.006 -0.006 -0.006

Market Characteristics
Specialty hospitals % -0.001 0.004 -0.002 0.011 0.001 0.005
Teaching hospitals% -0.001 0.002 0.001 0.002 -0.002 0.001
Number of acute care hospital 
beds per 1,000 capita 0.019 0.052 0.033 0.066 0.011 0.058
Number of long-term care beds 
per 1,000 capita -0.051 -0.044 0.003 -0.011 -0.007 -0.039
Number of specialists per 
100,000 capita -0.001 0.000 -0.001 0.001 -0.001 0.000
Number of primary care MDs 
per 100,000 capita 0.004 -0.001 0.003 -0.006 0.004 -0.001
Number of physician assistants 
per 100,000 capita 0.002 0.001 -0.001 -0.002 0.004 -0.002
Emergency department visits 
per capita -0.190 -0.029 0.053 -0.086 0.123 0.268
Technology (Propotion of acute 
care beds that are in high tech 
hospitals) 0.001 0.000 0.000 0.001 0.000 -0.001
Patient inflow % 0.000 0.000 0.000 0.001 -0.002 -0.002


