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eMethods. 
 
Metropolitan Statistical Area Inclusion Criteria 
The MarketScan database includes inpatient and outpatient claims for a convenience sample of private health plans 
and self-insured employers. Because MarketScan data varied geographically in representativeness and included an 
increasing number of employers and health plans over the study period, we limited our analyses to the 323 
Metropolitan Statistical Areas (MSAs) where the MarketScan preferred-provider organization (PPO) or point-of-
service (POS) population in 2008-2012 represented at least 15 % of commercially insured individuals with coverage 
through a PPO or POS health plan. 
 
Because we used Medicare claims to assess physician-hospital integration, we further limited our sample to include 
MSAs in the top three quartiles by physician count during 2008 and 2012. We did this to avoid identifying effects 
off of changes in physician-hospital integration that were driven by random shifts between settings in Medicare 
claims for small numbers of beneficiaries in small markets. This restriction also likely improved within-MSA 
overlap between providers contributing to physician-integration assessed with Medicare claims and providers 
captured by MarketScan data. Specifically, we counted unique National Provider Identifiers (NPIs) for physicians – 
allowing a physician to count twice if they billed under multiple groups, as measured by Tax Identification Numbers 
(TINs) – and included MSAs in the top three quartiles by count of unique NPI-TIN combinations (≥ 219 in 2008 and 
221 in 2012).  
 
After these two restrictions, our final study sample included 240 MSAs with an average of 1,318 NPI-TIN 
combinations billing Medicare in 2008 and a MarketScan PPO population representing, on average, 53% of the 
fully-insured PPO population in that MSA. Note: the MarketScan PPO or POS population exceeded the Interstudy 
population in some MSAs – likely because self-insured employer PPO or POS offerings were not captured in the 
Interstudy PPO or POS population measure. 
 
Measure of Physician-Hospital Integration 
Our measure of physician-hospital integration exploited a feature of the Medicare outpatient prospective payment 
system to calculate a MSA-level variable based on each individual physician’s share of outpatient care billed with a 
hospital outpatient department (HOPD) place of service code. To calculate this, we first reclassified 2-3 % of 
Medicare Carrier file claims in the office setting (place of service code = 11) as occurring in HOPD settings (place 
of service code = 22) annually. Specifically, we reclassified these Carrier claims when they were found to have a 
matching claim in the Medicare Outpatient file with a setting code indicating HOPD settings (facility type = 1 and 
type of service = 3).  We considered claims in the two files to refer to the same patient and service if the following 
matched: A) beneficiary ID, service date, and procedure code, and/or B) beneficiary ID, service date +/- seven days, 
and NPI of the service provider. We did this in light of recurring findings by the Office of the Inspector General that 
physicians erroneously record the place of service as an office setting when the service was actually performed in an 
HOPD or ambulatory surgical center.1 Excluding non-physician NPIs, specialties that do not practice in outpatient 
settings (anesthesiology, pathology, critical care, emergency medicine), and physicians with small numbers of 
claims (any NPI in the bottom quartile by annual Carrier file claim count, which is roughly 15 claims), we counted 
Carrier claims by place of service (i.e., office or HOPD) at the NPI-TIN-MSA level, allowing physicians to bill in 
multiple MSAs and under multiple TINs. (Most physicians bill under only one TIN, though roughly 15-20 % bill 
under multiple TINs in a given year.) We constructed the measure of physician-hospital integration at the NPI level 
as: 
 

	 	
	 	 	

	 	 	 	 	 	
 

 
Where i indexed physicians, j indexed TINs, and m indexed MSAs. We observed that NPI-TIN-MSA combinations 
tended to bill predominantly in an office setting ( 	 0) or predominantly in an HOPD setting 
( 	 1). From the NPI-level share variable, we calculated a MSA-level measure as the percent of 
NPI-TINs billing 100 % (or 25%, 75%, 95% - as sensitivity analyses) of their outpatient claims with an HOPD 
setting code.  
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To validate our measure, we examined the 10 MSAs that experienced the greatest increase in physician-hospital 
integration between 2008 and 2012. For each MSA, we conducted web searches for reports (from either the entity’s 
website, local media, or health care trade publications) of major acquisitions or market entry causing greater 
financial integration between physicians and hospitals. Of the 10 MSAs with the greatest increases in physician-
hospital integration according to our measure, we found reports of at least one major physician-hospital merger, 
acquisition, or market entry causing greater physician-hospital integration in all 10 MSAs.  
 
At the start of our study period (2008), there was considerable variation in physician-hospital integration by 
physician specialty, with 7% of dermatologists and 45 % of diagnostic radiologists exhibiting billing patterns 
consistent with financial integration with hospitals. From 2008 to 2012, we observed an increase in physician-
hospital integration for all major medical specialties. Hematology-oncology/oncology, primary care, and neurology 
experienced the greatest percentage point change over the study period, while otolaryngology, primary care, and 
hematology-oncology/oncology experienced the greatest percent change. Primary care, hematology-
oncology/oncology, and diagnostic radiology had the highest number of NPI-TIN combinations switch their billing 
patterns in a manner indicative of integration (eTable 1). We would note that national changes in physician-hospital 
integration by specialty obscured geographic variation. Examining specialty-specific MSA changes in physician-
hospital integration during the study period, we find that diagnostic radiology, cardiology, and primary care had the 
largest interquartile ranges, with a range of more than 10 percentage points between the 25th and 75th percentile of 
changes by MSA. 
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Measure of Physician Concentration 
To control for physician market structure, we constructed a MSA-level physician Herfindahl-Hirschman index 
(HHI) based on allowed charges for claims with office or HOPD place of services codes in the Medicare Carrier file. 
Again, we excluded non-physician NPIs, specialties that do not practice in outpatient settings (anesthesiology, 
pathology, critical care, emergency medicine), and physicians with fewer than roughly 15 claims. We summed all 
allowed charges for each TIN-MSA combination. Doing so allowed the inclusion of charges billed by the same 
physician under multiple TINs and charges billed under the same TIN in multiple MSAs.  For each TIN-MSA 
combination, we calculated a market share such that: 
 

	 	
∑ 	

∑ 	
 

 
where j indexed TINs and m indexed MSAs. The Herfindahl Index was calculated as: 
 

	 	  

Measures of Plan Benefit Generosity 
For every PPO and POS plan in MarketScan, we constructed measures of average inpatient and outpatient benefit 
generosity. To calculate the annual measure of outpatient generosity, we first summed cost-sharing payments 
(including copayments, coinsurance, and deductible) for office visit Current Procedural Terminology (CPT) codes 
(99201-5, 99211-5, and 99241-55) at the claim-day level and calculated an average cost-sharing amount for every 
plan-CPT combination. We then averaged across CPTs to obtain a summary measure of average out-of-pocket costs 
at the plan level.  
 
We excluded high-deductible health plans from our analyses to make the deductibles more homogenous across 
plans.  Differences in enrollee illness burden between plans could have contributed to differences in our out-of-
pocket spending measure, because with a given deductible, a plan with more sick patients would have more services 
provided above the deductible with less out-of-pocket spending.  Previous research, however, found that our claims-
based measures of plan generosity were positively and strongly correlated with copayments listed in health plan 
benefit guides, suggesting that case-mix did not bias our assessments of plan benefit generosity substantially.2 
 
To calculate the annual measure of inpatient generosity, we first summed cost-sharing payments (including 
copayments, coinsurance, and deductible) for the 100 most common Diagnostic Related Groups (DRG) at the 
admission level and calculated an average cost-sharing amount for every plan-DRG combination. We then averaged 
across DRGs to obtain a summary measure of average out-of-pocket costs at the plan level.  
 
 
Commercial Spending: Outpatient and Inpatient 
The MarketScan database is a convenience sample of health care claims submitted by employers and health insurers. 
We included only spending for enrollees enrolled in plans designated as POS or PPO, since claims under other 
benefit designs may not accurately reflect physician compensation for a service. (The majority of our sample were 
enrolled in a PPO, with only 14.2% of enrollees in a POS plan.) For any given year, we excluded spending for the 
few PPO or POS enrollees missing enrollment information, enrolled in a capitated plan, or having a negative claim-
day payment during that year (as this may be indicative of partial capitation or a payment framework different from 
fee-for-service). Despite the MSA inclusion criteria detailed above, there remained considerable fluctuation in 
MSA-level MarketScan enrollee counts. Roughly half of all MSAs experienced a positive or negative population 
change exceeding 50 % during our sample period (2008-2012). With changes of this magnitude, the provider groups 
represented in the data may vary over time, generating changes in market-level prices that simply reflect changes in 
providers seen. To reduce this source of confounding, we restricted our main analysis to the sample of enrollees 
present in the MarketScan database enrollment files in 2008 and 2012, with the same MSA-of-residence in both 
years.  This restriction made the set of providers assessed in each MSA consistent across years to the extent that 
these enrollees continued to receive care from the same provider groups (consistency did not require that enrollees 
stayed with the same specific physicians since prices are negotiated at the group level).   
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Annual, individual-level outpatient spending was calculated as the sum of all PPO and POS payments for facility 
and professional claims with an office or HOPD place of service code. PPO and POS enrollees without positive 
annual spending amounts (roughly 15 % of our sample in any given year) were coded as having $0 spending for that 
year.  
 
Annual, individual-level inpatient spending was calculated as the sum of all PPO and POS facility payments in an 
inpatient hospital. PPO and POS enrollees without positive annual spending amounts (only 5 % of our sample had 
non-zero inpatient hospital spending in any given year) were coded as having $0 spending for that year.  
 
Commercial Utilization: Outpatient and Inpatient 
Using the same restrictions described in the previous section, we calculated annual, individual-level outpatient 
utilization equal to the sum of each annual service count multiplied by the national mean of allowed charges for each 
service (averaged over 2008-2012), with services defined by CPT codes. Before calculating the national average 
service price, we first summed all spending for a given service (defined by a CPT code) to the enrollee-day level—
aggregating all spending for a given person on a given date for a given CPT code. We did this because the 
MarketScan data frequently have multiple claim lines for a single procedure code on a single day for a single 
enrollee. Multiple claim lines may represent professional and technical components of payments for the same 
service (e.g., facility fees for imaging services), may be corrective claims, or may simply be quirks of the billing 
process. We then calculated national average service prices and multiplied these mean service prices by annual 
service counts to calculate annual, individual-level outpatient utilization.  This claim-day methodology has been 
used in other research using MarketScan data, including an Institute of Medicine Study on geographic variation in 
commercial spending.3-5 
 
To calculate annual, individual-level inpatient utilization, we modified this process slightly, with the admission 
count equal to the count of unique combinations of admission date and DRG for each enrollee in each year. We then 
multiplied admission counts by the mean price for that DRG (average over 2008-2012) and summed over the year to 
calculate annual, individual-level inpatient utilization.  
 
Since spending is the product of price and quantity (i.e., utilization), comparisons of changes in spending versus 
utilization allowed us to deduce the extent to which changes in spending were driven by price. An alternative 
approach would be to calculate a price index at the MSA level directly instead of decomposing enrollee-level 
spending into utilization and implied price components. This strategy could be problematic, however, because 
facility fees for services billed with an HOPD setting code—while included in our spending totals—are frequently 
bundled across services or otherwise recorded without a CPT code. Direct assessments of prices would therefore 
tend to underestimate prices for services in hospital-owned physician practices. To illustrate the difficulty this poses 
in calculating a market-level average service price, imagine a market where service A is performed exactly twice. In 
the first period, service A is performed in an office for $20 and $30, yielding an average price of $25. In the second 
period, service A is performed once in an office for $20 and once in an HOPD for a $10 professional fee and a $25 
facility fee. If the facility fee is not coded as service A, the average price in the second period appears to have fallen 
to $15, but in truth it increased to $27.5. To avoid this situation, we decomposed spending into utilization and 
implied price. Finally, using our approach of decomposing enrollee-level spending into utilization and implied price 
components allowed us to adjust for important enrollee characteristics that also influence spending and utilization. 
 
 
Setting-Specific Office Visit Price Differentials 
To calculate the price differential between office visits provided in an office setting or an HOPD setting, we first 
identified all dollars associated with office visit claims in both settings. Claims in the MarketScan database can be 
distinguished as provided in an office or HOPD setting based on their place-of-service code. As in Medicare claims, 
a service with an HOPD setting code frequently has two claims: a professional claim and a facility claim. However, 
we observed considerable heterogeneity in billing patterns in the MarketScan data for services billed in an HOPD. 
Some claim pairs were billed on nearby but different dates, billed with a similar (but non-identical) service code, or 
billed with the facility component bundled with other services or otherwise without a specific service code. As such, 
we developed a methodology to match professional and facility claims for services billed in an HOPD setting and to 
impute missing claim amounts for the roughly 30% of HOPD professional or facility claims for which no matching 
claim could be identified. 
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For each year of Marketscan claims data, we selected all professional claims for HOPD office (CPT codes: 99201-5, 
99211-5, and 99241-55) visits for an enrollee insured through a PPO or POS plan. We then identified potential 
facility fee matches for these claims as (1) facility claims with an office visit procedure code in an HOPD or (2) 
facility claims missing a procedure code in an HOPD. We then paired professional claims to facility fees if the two 
claims matched on: 

i. Enrollee ID, service date, and exact CPT code 
ii. Enrollee ID, service date, and the first 4 digits of the CPT code 
iii. Enrollee ID, service date, and the first 3 digits of the CPT code 
iv. Enrollee ID, service date, a missing CPT code, and a revenue code that indicates an office visit 
v. Enrollee ID, service date, a missing CPT code, and missing revenue code. 

 
Once a claim (either professional or facility) matched on one of these successively broader sets of criteria, it was 
removed from the pool of potential matches. In cases where one professional claim matched to multiple facility fees 
on the same criteria (or one facility fee matched to multiple professional claims) we summed the matching facility 
fee dollars and divided equally among the professional claims to which they matched. Claim amounts for the same 
service and type (professional or facility) in an HOPD were similar, regardless of whether we could identify a 
matching claim component – suggesting that professional and facility payments are truly billed separately and not 
commonly bundled into one claim. 
 
We then used the group of complete claims (matched professional and facility fees) to estimate the following model, 
fitting one model for each CPT code. Year interactions were added to adjust for changes across time. We trimmed 
outlier office visit payment amounts (<5% of payments exceeding $1000) before estimating coefficients. 
 

	 	 	 	 	 	 	
	 	 	 	   

 
Predicted values from the above model were used to impute facility fees for professional claims that did not match 
with any facility fees and for those with implausibly high payments (exceeding $1000). Negative claim payments 
were assumed to be adjustments for incorrect billing and were therefore included in the final dataset.  
 
Finally, to impute professional claims for facility fees that had no matches, the equation was reversed (below), 
coefficients were estimated from the group of matching professional and facility fees, and used to impute missing 
and implausibly large professional claims. 
 

	 	 	 	 	 	 	
	 	 	 	   

  
Using complete and imputed office visit claims for 2012, we calculated the MSA-level difference between the 
average payment in MarketScan for established patient office visits (CPT codes: 99211-5) with HOPD setting codes 
(facility + professional fees) and the average payment for office visits in the office setting (professional fee only). 
We repeated this process using established patient office visit claims in the Medicare Carrier file (20% sample), 
matched to facility fees from the Outpatient File (20% sample) on beneficiary ID, service date, and four-digit 
procedure code (as we found that corresponding professional and facility Medicare claims often differ in the last 
digit of CPT codes). Comparisons of the office visit price differential across MSAs between Medicare and 
MarketScan yielded similar results when limited to only complete MarketScan claims (matched professional and 
facility fees without imputation) (eFigure ). 
 
 
Main Results and Sensitivity Analyses 
 
Regressions were of the form: 
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where i indexed individual, j indexed plan (specific to each data-contributor in MarketScan), m indexed MSA, and t 
indexed year.	  was annual individual-level spending or utilization (price-standardized 
spending).  , , and	 , were the Herfindahl-Hirschman Indices for the physician, 
hospital, and insurance markets, respectively.  was a vector of MSA-level time-varying characteristics including 
unemployment rate, percent of population aged 65 and above, percent of population in poverty, physicians per 1000 
people, and beds per 1000 people.   was the plan-specific measure of benefit generosity – for inpatient or 
outpatient services, depending on the type of spending used as the dependent variable. 	 is the health risk 
score created using Verisk Health DxCG® Stand Alone Software (v4.1.1 comprising the Budgeting & Underwriting 
Bundle for the Commercial, Medicaid and Medicare Populations), which incorporates age, sex, and diagnosis codes 
from the prior year to predict spending for each enrollee in the current year.  and  are year and MSA fixed 
effects and  is an idiosyncratic error term. 
 
The coefficient on   in the following tables indicated the average change in spending (odd-
numbered columns) or utilization (even-numbered columns) associated with an increase from 0 (entirely 
unintegrated) to 1 (fully integrated). Similarly, the coefficient on  , , and	   
indicated the average change in spending or utilization associated with an increase 0 (perfectly competitive) to 1 
(monopolistic). The coefficient on  indicated the average change in spending or utilization associated with 
a $1 increase in average out-of-pocket costs and the coefficient on  indicated the average change in spending 
or utilization associated with a one unit increase in the predicted risk score (mean 1 within the MarketScan 
population, with higher scores indicating higher predicted health care utilization).  
 
We found that an increase from unintegrated to perfect integration between physicians and hospitals was associated 
with a highly significant $1,445/enrollee increase in outpatient spending (eTable 2). This increase in outpatient 
spending was driven almost entirely by price increases, as changes in utilization were minimal and insignificant. 
Changes in physician-hospital integration were not associated with significant changes in inpatient spending (eTable 
3). Our findings were robust to multiple alternative variable specifications and MSA inclusion criteria. First, our 
results remained unchanged when we used a MSA-level measure of physician-hospital integration calculated as the 
percent of NPI-TINs billing 25%, 75%, and 95% of their outpatient claims with an HOPD setting code (eTable 4). 
Alternative definitions of physician-hospital integration reduced the increase in inpatient spending by 28-62% but 
did not appreciably affect estimates for outpatient spending (eTable 5). Second, our results were robust to including 
only MSAs with large MarketScan populations (greater than 1000 PPO or POS enrollees in 2008-2012) (eTable 6). 
Third, our results were robust to not weighting observations by the total PPO population in the MSA divided by the 
MarketScan population in our study sample (i.e., in an analysis giving equal weight to each enrollee in our study 
sample) (eTable 7). Fourth and finally, our results were robust to use of generalized linear models with a log link 
and proportional to mean variance function (eTable 8).   
 
Holding all other variables constant, changes in other market structure variables were not generally associated with 
significant changes in outpatient or inpatient spending or utilization, with two notable exceptions. First, we found a 
significant positive association between changes in hospital concentration and outpatient utilization (Column 2, 
eTable 2). This could be the result, for example, of larger hospital systems steering patients to settings with more 
intensive care patterns (e.g., HOPD rather than office) or expanding profitable service lines and thereby inducing 
patient demand. Second, we found a significant negative association between changes in insurance concentration 
and outpatient spending, in some specifications (Column 5, eTable 4; Column 1, eTable 6; Column 1, eTable 8). 
This is consistent with past literature on the relationship between insurer concentration and prices and spending.6  
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eTable 1. Physician-Hospital Financial Integration by Specialty, 2008 and 2012 

Specialty 

Physician-
Hospital 

Integration 
(2008) 

Physician-
Hospital 

Integration 
(2012) 

Percentage Point 
Change (2008 to 

2012) 

Percent 
Change (2008 

to 2012) 

# 
Integrated 

NPIs 
(2008) 

# 
Integrated 

NPIs 
(2012) 

# of NPI 
Change (2008 

to 2012) 

Primary Care 17.5 23.9 6.4 36.3% 32,409 47,824 15,415 

Other Low-Volume 
Medical Specialties 15.8 18.4 2.5 15.9% 9,335 11,777 2,442 

Hem-Onc-Onc 24.1 32.2 8.1 33.6% 2,640 4,197 1,557 
Diagnostic 
Radiology 44.6 45.1 0.5 1.1% 21,016 22,036 1,020 

Neurology 17.9 21.8 3.9 22.0% 2,516 3,349 833 

Cardiology 27.3 28.4 1.1 4.2% 9,842 10,590 748 

Orthopedic Surgery 7.6 9.7 2.1 27.8% 1,809 2,399 590 

Gastroenterology 10.9 13.6 2.7 24.5% 1,426 1,941 515 

Otolaryngology 8.0 11.3 3.3 41.4% 784 1,158 374 

Urology 9.4 12.3 2.9 31.1% 1,023 1,379 356 

Ophthalmology 7.7 8.7 1.0 13.6% 1,720 1,996 276 

Dermatology 6.6 7.6 1.0 15.3% 793 988 195 

Note: Table includes high-volume Medicare specialties, with lower-volume specialties under ‘Other Low-Volume Medical Specialties”. 
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eTable 2. Changes in Outpatient Spending and Utilization Associated With 
Changes in Physician-Hospital Integration and Physician Market Concentration 
From 2008 to 2012 
 (1) (2) (3) (4) 
VARIABLES Spending Quantity Spending Quantity 
     
PhysHospInteg 1,445.03*** 263.03 1,373.77*** 421.04 
 (365.33) (262.57) (408.37) (323.19) 
InsHHI -714.49 -237.73   
 (385.56) (196.09)   
HospHHI 916.51 636.10*   
 (808.41) (306.23)   
PhysHHI 1,487.52 -368.06   
 (1,087.18) (828.61)   
Unemp_rate 33.38 -3,728.66   
 (2,321.77) (2,404.23)   
Pct_pop_65plus 3,686.35 3,109.75   
 (4,482.94) (3,720.34)   
Phys_per_1000_pop 128.22 -12.84   
 (125.67) (112.40)   
Beds_per_1000_pop 66.93 28.76   
 (87.00) (73.07)   
Pct_in_poverty -458.08 1,936.64   
 (1,513.40) (1,043.77)   
AvgOOP_otpt -5.81*** -5.74*** -5.79*** -5.76*** 
 (0.69) (0.57) (0.67) (0.56) 
DxCG 1,488.77*** 1,123.91*** 1,488.81*** 1,122.88*** 
 (27.17) (19.46) (27.14) (19.61) 
     
R-squared 0.12 0.13 0.12 0.13 
MSA FE Yes Yes Yes Yes 
Year FE Yes Yes Yes Yes 

Robust standard errors in parentheses 
*** p<0.001, ** p<0.01, * p<0.05 
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eTable 3. Changes in Inpatient Spending and Utilization Associated With Changes 
in Physician-Hospital Integration and Physician Market Concentration From 2008 
to 2012 

 (1) (2) (3) (4) 
VARIABLES Spending Quantity Spending Quantity 
     
PhysHospInteg 427.75 187.71 489.60 323.48 
 (229.93) (210.54) (267.04) (279.35) 
InsHHI -92.20 -124.26   
 (190.66) (174.25)   
HospHHI 377.50 490.63   
 (280.66) (258.57)   
PhysHHI 847.44 5.86   
 (659.14) (581.03)   
Unemp_rate -1,702.27 -3,829.88*   
 (1,612.72) (1,846.29)   
Pct_pop_65plus 2,816.31 3,160.57   
 (2,675.26) (2,961.03)   
Phys_per_1000_pop -77.83 -128.70   
 (72.94) (83.57)   
Beds_per_1000_pop 81.86 50.96   
 (51.84) (61.49)   
Pct_in_poverty 2,891.90** 2,400.21*   
 (918.66) (941.38)   
AvgOOP_inpt -0.10*** -0.10*** -0.10*** -0.09*** 
 (0.01) (0.01) (0.01) (0.01) 
DxCG 863.87*** 809.57*** 864.80*** 809.64*** 
 (16.54) (13.40) (16.42) (13.52) 
     
R-squared 0.03 0.04 0.03 0.04 
MSA FE Yes Yes Yes Yes 
Year FE Yes Yes Yes Yes 

Robust standard errors in parentheses 
*** p<0.001, ** p<0.01, * p<0.05 
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eTable 4. Changes in Outpatient Spending and Utilization Associated With Changes in Physician-Hospital 
Integration and Physician Market Concentration From 2008 to 2012, Alternative Physician-Hospital Integration 
Specifications 

 (1) (2) (3) (4) (5) (6) 
VARIABLES Spending Quantity Spending Quantity Spending Quantity 
       
PhysHospInteg ≥ 95% 1,350.51*** 178.01     
 (355.77) (263.71)     
PhysHospInteg ≥ 75%   1,260.62** 40.58   
   (386.30) (264.77)   
PhysHospInteg ≥ 25%     1,617.13** 338.58 
     (489.86) (312.69) 
InsHHI -717.42 -236.16 -708.07 -231.68 -764.42* -249.25 
 (387.86) (197.26) (387.05) (199.35) (379.62) (192.02) 
HospHHI 893.98 631.04* 885.74 628.85* 903.33 634.49* 
 (806.92) (306.44) (795.89) (306.95) (770.70) (302.37) 
PhysHHI 1,419.53 -393.22 1,342.99 -421.06 1,481.09 -360.58 
 (1,070.91) (829.98) (1,051.29) (830.88) (1,019.72) (832.45) 
Unemp_rate 27.34 -3,770.78 74.14 -3,850.65 418.49 -3,625.52 
 (2,299.22) (2,384.61) (2,327.22) (2,405.98) (2,282.34) (2,346.87) 
Pct_pop_65plus 3,735.14 3,139.74 4,014.09 3,190.60 4,905.56 3,352.18 
 (4,440.96) (3,708.69) (4,486.86) (3,750.03) (4,558.37) (3,763.10) 
Phys_per_1000_pop 92.04 -18.04 71.29 -15.95 94.89 -19.58 
 (128.79) (113.80) (136.61) (115.97) (127.95) (112.31) 
Beds_per_1000_pop 73.18 29.07 69.88 27.31 69.45 29.57 
 (87.71) (73.74) (88.45) (73.89) (85.36) (73.05) 
Pct_in_poverty -384.79 1,962.03 -300.52 1,988.66 -414.67 1,937.15 
 (1,523.12) (1,038.21) (1,526.06) (1,037.87) (1,521.65) (1,041.82) 
AvgOOP_otpt -5.79*** -5.74*** -5.79*** -5.74*** -5.78*** -5.74*** 
 (0.69) (0.57) (0.69) (0.57) (0.69) (0.57) 
DxCG 1,488.76*** 1,123.91*** 1,488.74*** 1,123.90*** 1,488.77*** 1,123.91*** 
 (27.16) (19.46) (27.16) (19.46) (27.17) (19.46) 
       
R-squared 0.12 0.13 0.12 0.13 0.12 0.13 
MSA FE Yes Yes Yes Yes Yes Yes 
Year FE Yes Yes Yes Yes Yes Yes 

Robust standard errors in parentheses 
*** p<0.001, ** p<0.01, * p<0.05 
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eTable 5. Changes in Inpatient Spending and Utilization Associated With Changes in Physician-Hospital 
Integration and Physician Market Concentration From 2008 to 2012, Alternative Physician-Hospital Integration 
Specifications 

 (1) (2) (3) (4) (5) (6) 
VARIABLES Spending Quantity Spending Quantity Spending Quantity 
       
PhysHospInteg ≥ 95% 305.85 149.57     
 (225.09) (218.79)     
PhysHospInteg ≥ 75%   164.03 32.41   
   (232.22) (211.19)   
PhysHospInteg ≥ 25%     218.92 193.24 
     (272.88) (250.21) 
InsHHI -92.20 -124.98 -85.52 -119.47 -95.02 -133.14 
 (191.80) (174.69) (192.12) (174.90) (195.41) (175.54) 
HospHHI 367.17 486.59 363.28 482.98 363.43 487.13 
 (283.23) (259.11) (286.07) (260.24) (283.22) (256.96) 
PhysHHI 812.09 -6.20 774.23 -33.74 794.15 5.06 
 (652.94) (580.18) (643.76) (571.63) (645.03) (579.23) 
Unemp_rate -1,748.52 -3,841.42* -1,812.74 -3,904.92* -1,759.28 -3,782.30* 
 (1,607.52) (1,826.65) (1,638.37) (1,848.09) (1,620.85) (1,806.62) 
Pct_pop_65plus 2,866.05 3,177.92 2,939.77 3,218.52 3,066.40 3,319.60 
 (2,676.48) (2,952.35) (2,715.23) (2,994.68) (2,754.00) (3,026.54) 
Phys_per_1000_pop -79.61 -129.99 -76.78 -126.46 -74.12 -129.15 
 (75.38) (85.37) (77.36) (86.65) (76.16) (83.89) 
Beds_per_1000_pop 82.71 51.49 80.94 50.24 80.69 50.93 
 (52.20) (61.85) (52.60) (61.96) (52.40) (61.49) 
Pct_in_poverty 2,922.35** 2,411.21* 2,951.82** 2,430.75* 2,934.60** 2,403.50* 
 (916.72) (936.77) (921.43) (939.42) (925.70) (943.55) 
AvgOOP_inpt -0.10*** -0.10*** -0.10*** -0.10*** -0.10*** -0.10*** 
 (0.01) (0.01) (0.01) (0.01) (0.01) (0.01) 
DxCG 863.87*** 809.57*** 863.86*** 809.56*** 863.87*** 809.57*** 
 (16.54) (13.40) (16.54) (13.40) (16.54) (13.40) 
       
R-squared 0.03 0.04 0.03 0.04 0.03 0.04 
MSA FE Yes Yes Yes Yes Yes Yes 
Year FE Yes Yes Yes Yes Yes Yes 

Robust standard errors in parentheses 
*** p<0.001, ** p<0.01, * p<0.05 
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eTable 6. Changes in Outpatient Spending and Utilization Associated With 
Changes in Physician-Hospital Integration and Physician Market Concentration 
From 2008 to 2012, MSAs With MarketScan PPO/POS Population Exceeding 1000 
 
 (1) (2) (3) (4) 
VARIABLES Spending Quantity Spending Quantity 
     
PhysHospInteg 1,391.64*** 169.41 1,256.59** 290.01 
 (348.62) (250.32) (385.04) (300.49) 
InsHHI -804.90* -297.58   
 (387.70) (188.87)   
HospHHI 859.16 691.57*   
 (733.11) (274.62)   
PhysHHI 1,434.46 20.11   
 (826.14) (682.72)   
Unemp_rate -181.64 -3,759.08   
 (2,205.20) (2,308.65)   
Pct_pop_65plus 4,095.25 3,341.65   
 (4,139.74) (3,411.97)   
Phys_per_1000_pop 89.27 -17.40   
 (124.76) (105.82)   
Beds_per_1000_pop 86.90 43.36   
 (80.66) (65.16)   
Pct_in_poverty 168.07 1,962.39*   
 (1,407.60) (986.27)   
AvgOOP_otpt -5.23*** -5.23*** -5.22*** -5.24*** 
 (0.77) (0.74) (0.76) (0.74) 
DxCG 1,482.34*** 1,123.08*** 1,482.33*** 1,122.07*** 
 (26.17) (18.46) (26.14) (18.60) 
R-squared 0.12 0.13 0.12 0.13 
MSA FE Yes Yes Yes Yes 
Year FE Yes Yes Yes Yes 

Robust standard errors in parentheses 
*** p<0.001, ** p<0.01, * p<0.05 
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eTable 7. Changes in Outpatient Spending and Utilization Associated With 
Changes in Physician-Hospital Integration and Physician Market Concentration 
From 2008 to 2012, Unweighted 

 
 (1) (2) (3) (4) 
VARIABLES Spending Quantity Spending Quantity 
     
PhysHospInteg 1,335.37** 145.79 1,301.12** 276.65 
 (487.78) (391.92) (498.59) (401.38) 
InsHHI -551.42 -94.39   
 (375.83) (244.26)   
HospHHI 920.29 589.50*   
 (664.87) (269.93)   
PhysHHI 2,147.67 -199.66   
 (1,187.90) (909.26)   
Unemp_rate 1,183.45 -2,205.15   
 (2,817.82) (2,724.23)   
Pct_pop_65plus 4,554.49 2,160.11   
 (4,376.17) (3,557.15)   
Phys_per_1000_pop 177.14 100.84   
 (170.69) (156.34)   
Beds_per_1000_pop -9.99 -40.39   
 (79.00) (68.60)   
Pct_in_poverty -94.34 1,218.20   
 (1,444.94) (1,080.49)   
AvgOOP_otpt -5.98*** -5.70*** -6.00*** -5.72*** 
 (0.66) (0.50) (0.65) (0.50) 
DxCG 1,532.86*** 1,160.46*** 1,532.86*** 1,159.43*** 
 (29.02) (19.56) (28.95) (19.65) 
R-squared 0.12 0.13 0.12 0.13 
MSA FE Yes Yes Yes Yes 
Year FE Yes Yes Yes Yes 

Robust standard errors in parentheses 
*** p<0.001, ** p<0.01, * p<0.05 
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eTable 8. Changes in Outpatient Spending and Utilization Associated With 
Changes in Physician-Hospital Integration and Physician Market Concentration 
From 2008 to 2012, Generalized Linear Model With Log Link and Proportional to 
Mean Variance Function 

 (1) (1) (2) (2) 
VARIABLES Spending Quantity Spending Quantity 

     
PhysHospInteg 0.42** 0.11 0.28* 0.08 
 (0.13) (0.10) (0.12) (0.10) 
InsHHI -0.35* -0.12   
 (0.15) (0.08)   
HospHHI 0.25 0.20   
 (0.29) (0.13)   
PhysHHI 0.29 -0.12   
 (0.37) (0.31)   
Unemp_rate 2.41*** 0.32   
 (0.66) (0.67)   
Pct_pop_65plus -1.66 -1.00   
 (1.84) (1.14)   
Phys_per_1000_pop 0.04 0.03   
 (0.03) (0.03)   
Beds_per_1000_pop 0.03 0.00   
 (0.03) (0.02)   
Pct_in_poverty -0.69 0.03   
 (0.52) (0.42)   
AvgOOP_otpt -0.00*** -0.00*** -0.00*** -0.00*** 
 (0.00) (0.00) (0.00) (0.00) 
DxCG 0.11*** 0.10*** 0.11*** 0.10*** 
 (0.00) (0.00) (0.00) (0.00) 
     
MSA FE Yes Yes Yes Yes 
Year FE Yes Yes Yes Yes 

Robust standard errors in parentheses 
*** p<0.001, ** p<0.01, * p<0.05 
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eFigure. Difference in Mean Office Visit Prices Between Physicians Financially Integrated With Hospitals and 
Independent Physicians, by MSA for Medicare and MarketScan Populations, Complete Claims Analysis 

The average difference between office visit prices with a hospital outpatient department (HOPD) setting code and office visit prices with an office setting code (HOPD setting 
price – office setting price) is plotted for each MSA in the Medicare and MarketScan population (after trimming outliers above the 95th percentile of Medicare and MarketScan price 
differences), with MSAs ordered based on the price differential in the MarketScan population. Calculations for this figure rely solely on HOPD claims where we can match professional 
and facility claims, without any necessity for claim imputation.   
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