
 

 
 
 
 
 
 
 
 
 

 
 
 

 
 

 
 

 
 
 

 
 

 
 
 

 

 

 
 
 

 



 

  

 

  

PRICES FOR MEDICAL SERVICES VARY WITHIN HOSPITALS, BUT VARY MORE 

ACROSS THEM1 

MATTHEW PANHANS (FTC), TED ROSENBAUM (FTC), AND NATHAN WILSON (FTC) 

ABSTRACT 

Using commercial claims for 2012-2013 from Colorado’s All-Payer Claims Database, we 

examine how medical service prices vary for five hospital-based procedures and the complexity-

adjusted inpatient price. We find that prices vary substantially in multiple dimensions. Our 

analysis indicates that there is significant price variation across payers for the same service in the 

same hospital. If prices converged to the lowest rate each hospital receives, commercial 

expenditures would fall by 10-20%. The share of overall price variation accounted for by 

hospitals variation tends to be even more substantial. For four out of six prices, we find that 

differences associated just with hospitals’ metropolitan areas account for over 45% of the total 

variation. We observe substantial residual variation (17-50%) after accounting for factors 

specific to a given payer or provider.  
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 INTRODUCTION 

Prices for similar medical services vary substantially (Cooper, Craig, Gaynor, & Van 

Reenen, 2018). Economic theory suggests that these price differences could result from a range 

of factors including differences in costs, consumers’ preferences, and market power (Grennan & 

Swanson, 2018). Research into the specific factors driving this price variation is important in 

developing policy, since it may suggest ways to lower overall healthcare expenditures without 

reducing the quality of care. 

Using all-payer commercial claims data from Colorado, we document substantial price 

variation for six prices: five medical services and a complexity-adjusted inpatient price. We find 



 

 

 

payers we observe sometimes pay more than a provider’s median price and sometimes pay less 

than a provider’s median price.  

By examining the sources of price variation, we are able to generate intuition into where 

policymakers may most effectively devote attention. Our results about the large role played by 

geographies are consistent with the presence of cost or demand differences across areas, and fit 

with the large existing literature documenting such heterogeneity (Mays & Smith, 2009; 

Newhouse & Garber, 2013). The result that there are consiste



 

 

 

 

 

  

research focuses on Colorado, which contains multiple metro areas and is not associated with 

dominant providers in the same way as other emerging research using all payer claims data 

(Craig, Ericson, & Starc, 2018). 

STUDY DATA AND METHODS 

The data for this study are medical claims for 2012-2013 from Colorado’s All-Payer 

Claims Database (APCD). We use commercial claims from the individual and group markets.4 

Each claim includes information on the medical diagnosis, procedures performed, and the total 

allowed amount paid to the hospital. These expenditures reflect payments to the hospital; they do 

not include payments for the professional component of the services provided. 

For each payer, we compute hospital-specific reference prices for five common and 

relatively homogeneous services (knee replacements, hip replacements, vaginal births, Caesarean 

section births, and MRIs) and for a complexity-adjusted measure of the average inpatient price.5 

To construct the reference prices, we restrict our sample to focus on services performed in 

general acute care hospitals, and drop the top and bottom 1% of prices to eliminate clerical 

billing errors or highly unusual medical events.6 

For each service, we average the allowed amounts of claims associated with each 

hospital/payer pair to obtain a hospital/payer price. We only include the pair’s price in our 

analysis if it was based off at least 50 admissions for the complexity-adjusted inpatient price 

measure, and at least 10 admissions for each of the procedures. Finally, for each service, we 

restrict our sample to include only hospitals and payers that are each part of at least two pairs. 

This restriction ensures that we can separate the contributions of each hospital and payer to price 

4 



 

 

 

 

 

  

 

variation.7 Summary statistics for the data (after the outliers have been dropped) are in the first 

three columns of Exhibit 1.8 

Using the sample of pair prices, we examine the distributions of prices paid by different 

payers to different hospitals. Specifically, we quantify the share of the overall variance in 

reference prices that comes from differences across metro areas, hospitals within metro areas, 

payers (e.g., high and low price payers), sorting (e.g., high price hospitals contract with high 

price payers), and residual variation unexplained by any of the above. We do this both using 

descriptive graphs and a formal variance decomposition, the details of which are described in 

Appendix B. 

STUDY RESULTS 

Price Variation across Services 

We find that the prices paid for our reference services varied widely across payers and 

hospitals. This can be seen in Exhibit 1, which shows the weighted (by number of events) and 

unweighted average pair price in our data as well as its standard deviation. For all of the price 

series, the ratio of the standard deviation to the mean is at least 0.21. In other words, even for 

seemingly homogeneous services such as MRIs or uncomplicated vaginal births, payers are 

reimbursing different hospitals within the same state very different amounts.9 Interestingly, this 

ratio is highest (0.41) for MRIs, likely the most homogeneous of the services we study.10 

Price Variation within and across Hospitals 

We find that hospitals are reimbursed at different rates for identically coded services. In 

other words, the price received by a given hospital may vary substantially for the same knee 

replacement, vaginal birth, etc. We demonstrate the magnitude of variation in Exhibit 2, which 
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shows the average price and the range of prices that hospitals in our sample receive for the five 

individual services we study. 

Across all five of the services we study, the Exhibit shows that the range is frequently 

quite large within hospitals. However, the Exhibit also shows that there are wide differences in 

prices across hospitals, both between metro areas and within the same metro areas. These results 

imply that marginal cost or demand differences at the metro area level cannot explain all of the 

variation in prices. 

Price Variation across Payers 

In Exhibit 3, we show the frequency that each payer’s price was above the median 

received by individual hospitals for each service. While some payers often have relatively lower 

prices than their rivals, there was no payer that always reimbursed above or below the median 

price across all services. 

If prices simply reflect payers’ relative bargaining leverage, and payers’ bargaining 

leverage is constant across Colorado, then one would expect some payers to always have lower 

prices. The fact that we do not observe such consistency suggests that payer leverage varies 

across geographies, that payers do not apply their leverage consistently across all services, and/or 

that there are other factors that may lead to variation in prices. 

Variance Decomposition 

In our variance decomposition (Exhibit 4), we formally quantify the shares of overall 

price variation attributable to differences across payers, metro areas, hospitals (after accounting 

for metro area), and idiosyncratic differences across pairs. The shares associated with these 

different sources must sum to 100%, but can include a term for the hospital/payer covariance due 
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Across all of the services we consider, we find at least a 10% reduction in average prices 

if all payers contracted at the price of the lowest priced payer within the same hospital. This is 

similar to the magnitude of price reduction if all patients were shifted to their payer’s lowest 

priced hospital in a metro area. However, for five out of six prices, these reductions are 

substantially smaller than the reduction that would be obtained from shifting patients to each 

plan’s lowest price hospital within the state (at least a 20% reduction).  

Robustness 

We conduct two robustness checks to see whether our results stem from unobserved 

sources of variation. Since we pool observations over a two-year period, one might be concerned 

that our results are driven by changes to contracts that occur during this two-year time frame. As 

we discuss in Appendix C, our results are qualitatively robust to using one year of data. 

Alternatively, one might worry that some of the dispersion in prices reflects different patient 

mixes in the hospitals. In Appendix D, we show that our results are robust to using individual 

claims data and risk adjusting by patient and treatment characteristics. 

DISCUSSION 

Many studies have found evidence that health care prices vary widely. Much of the prior 

focus has been on differences across hospitals. This paper represents one of the first to 

demonstrate that another significant driver of overall price dispersion is variation within 

hospitals. 

When we compare the importance of the within versus across hospital variation, our 

descriptive results and formal variance decomposition show that a large share of the variation in 

prices is attributable to cross-



 

 

 

 

 

  

dispersion across hospitals throughout the entire state would produce double the savings 

compared to eliminating the dispersion across payers or across hospitals within a metro area.  

When we focus on the within hospital variation, we find meaningful variation in prices 

and some evidence suggesting that certain payers tend to pay higher/lower rates. This would 

support the views of some papers in the economic literature suggesting that stronger payers 

possess greater bargaining leverage (Hemphill & Rose, 2018; Ho & Lee, 2017). However, since 

we find that there is no universally “high-price” or “low-price” payer, our results suggest caution 

in viewing payer size as the major driver of price differences in health care. Rather, the variation 

in negotiated prices across payer-hospital pairs suggests that many factors affect the outcome of 

these interactions. Explaining this variation is a fruitful area for further research. 

CONCLUSION 

The prices of seemingly similar health care services vary widely, even within a hospital. 

Our analysis illustrates substantial price variation due to both sides of the table in payer-hospital 

price negotiations. In addition, our results reinforce the importance of determining the reason for 

variation in prices across metro areas, providers, and payers. For example, if prices paid by each 

payer converged to the lowest rate each hospital receives, expenditures would fall by 10-20%. 
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EXHIBITS 

Exhibit 1. Summary statistics of prices for services in study sample. Source/Notes: SOURCE Authors’ analysis of 
claims data from the Colorado All Payer Claim Database. 

12 



 

 

 

 

 

Exhibit 2. Range of payer prices at providers. Source/Notes: SOURCE Authors’ analysis of claims data from the 
Colorado All Payer Claim Database. NOTES CBSAs and providers are anonymized. The point in the middle is the 
weighted average price at that provider. The colors represent the CBSA of the provider. 
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Exhibit 5. Changes in average prices paid under counterfactual scenarios. Source/Notes: SOURCE Authors’ analysis 
of claims data from the Colorado All Payer Claim Database. NOTES Numbers are rounded to the nearest hundred. 
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asserting that these areas represent relevant antitrust markets as described in the Horizontal 

Merger Guidelines issued jointly by the Federal Trade Commission and Department of Justice. 

There are 11 CBSAs in our dataset.  
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APPENDICES 

A. Data Appendix 

We restrict the sample to services paid for by commercial insurance plans in 2012-2013. A payer 
is defined as the parent insurance company, 







 

 
   

 
  

Exhibit A1. Robustness of Exhibit 2 to only using 2013 
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Exhibit A2. Robustness of Exhibit 3 to only using 2013 
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Exhibit A3. Robustness of Exhibit 4 to only using 2013 
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Exhibit A4. Robustness of Exhibit 5 to using only 2013 

25 





 

 
   

  
Exhibit A5. Robustness of Exhibit 2 to using risk-adjusted prices 



 

 
   

 
  

Exhibit A6. Robustness of Exhibit 3 to using risk-adjusted prices 
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Exhibit A7. Robustness of Exhibit 4 to using risk-adjusted prices 
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Exhibit A5. Robustness of Exhibit 5 to using risk-adjusted prices 
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