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Executive Summary 

 
We examine the relationship between the availability of new technologies and 

health care utilization and spending, focusing on infrastructure- intensive capabilities 

involved in diagnostic imaging and in the treatment of cardiac patients, cancer patients, 

and newborns.  Specifically, we studied the changing availability of magnetic resonance 

imaging (MRI) and computed tomography (CT) scanners, cardiac catheterization 

facilities, percutaneous transluminal coronary angioplasty (PTCA) facilities, coronary 

artery bypass graft (CABG) facilities, hospitals with implantable cardioverter defibrillator 

(ICD) capabilities, cardiac intensive care units (CICUs), neonatal intensive care units 

(NICUs), radiation oncology facilities, and positron emission tomography (PET) 

scanners.  We link data on technology availability with claims data on utilization and 

spending at a number of levels for both commercial and Medicare populations, and use 

regression analysis and related statistical methods to assess relationships. 

 

Findings 

We find that increases in the availability of a technology are almost always 

associated with increases in utilization and spending of the technology or service in 

question among the commercial and Medicare populations we study.  For example:  

• A one unit increase in the number of freestanding MRI units per million people is 

associated with an increase of approximately $395,000 per million beneficiaries 

per year. 
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• Adding one PTCA hospital per million population is associated with an increase 

in spending of approximately $1.3 million per 100,000 cardiac beneficiaries per 

year.   

• Adding one ICD hospital per million population is associated with increases in 

spending of about $1.1 million per 100,000 cardiac beneficiaries per year.   

 

Relationships for newborn and cancer care tend in the same direction, though they are 

statistically not as strong.  

 We also look at the potential for substitution between technologies, examining 

whether increases in the availability of new technologies are associated with reductions in 

the use of other ones, potentially offsetting some of the increased costs.  We study this 

most closely for MRI vs. CT, and for PTCA vs. CABG.  For diagnostic imaging, we do 

not find evidence for substitution, and in fact our results suggest the opposite.  We do 

find evidence for substitution between the two cardiac technologies. 

 Finally, we find that increases in technology availability are associated with large 

increases in overall spending.  These effects are much larger than can be attributed to any 

one given technology, and confirm previous studies’ findings that argue that technology 

advance is a widespread phenomenon in medicine, and related to a large portion of 

overall spending growth. 

 

Discussion 

While many studies have identified advances in technology broadly as an 

important driver of health care spending, this study links the availability of specific 

technologies to higher utilization and spending. 



 ANALYSIS GROUP INC.  Page 5 

 In addition to the overall conclusion that technology availability is an important 

driver of spending, our results highlight several additional points.   

 

1.  Relationships vary across technologies. We find the strongest association between 

higher availability and more spending for freestanding diagnostic imaging.  We find 

much less clear evidence for NICUs and cancer technologies.  Some technologies may be 

easily amenable to expansions in their use with higher availability, while for other 

technologies the opportunities for use may be relatively fixed and so more of the 

technology cannot as easily drive utilization. 

 

2. Substitutes and complements.  The effects of the diffusion of an individual technology 

on spending may be felt beyond utilization and spending on that particular technology 

and can influence the use of other potentially substitutable or complementary 

technologies.  Our results suggest the potential for a complementary effect for diagnostic 

imaging and for a substitution effect for cardiac services.  One possible explanation is 

differences in the types of services and patients – it may be easier to increment diagnostic 

imaging procedures than cardiac procedures. 

 

3.  Pricing may matter.  In the commercial population we study, a one unit increase in the 

number of freestanding MRI machines per million population is associated with a 0.93% 

increase in utilization of outpatient MRI, but only with a 0.10% increase in spending on 

outpatient MRI.  This implies that prices for MRI are lower by about 0.83% in high 

availability areas relative to low availability areas, so that the effect of lower prices 
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reduces the size of the relationship between availability and spending.  For some 

technologies, it is possible that more availability increases the amount of competition, 

leading to lower prices.  This effect, though, is not observed as commonly in the 

Medicare population, where there are frequently cases where the increase in spending is 

higher than the increase in utilization.  This pattern suggests that Medicare prices may be 

higher in areas with higher technology availability. 

 

4.  Context matters.  Although our results for the commercial and Medicare populations 

are frequently similar, there are differences in the implied price dynamics just noted and 

in other areas as well.  The relationship between new technologies and technology-

specific spending is more pronounced in Medicare than in the commercial population for 

some key technologies.  This point highlights that relationships identified for one 

population may not hold in every population.  Differences across settings could arise for 

a number of reasons, including differences in the characteristics of the populations and 

their health care needs, the kinds of providers used, coverage, or regulatory and other 

system characteristics.  This also suggests that expanding technology availability may be 

of particular concern to Medicare, which is facing severe fiscal challenges. 

 

 

Quality is an important consideration 

Though this study focuses on spending, it is important to recognize the potential 

for benefits when evaluating technology.  Higher spending need not be purely negative 

for society if there are sufficient benefits obtained from the spending.  It is possible, even 
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likely, that a large amount of health care spending does not produce higher quality.  It is, 

nonetheless, also likely that some new technologies do produce value for patients.  For 

example, some research argues that the benefits for society of several recent advances are 

substantial, and seemingly large enough to justify their large costs when compared to 

common cost-benefit benchmarks (Cutler and Meara 1999; Cutler and McClellan 2001).  

Perhaps the key question in evaluating increased utilization associated with the diffusion 

of new technologies is how the benefits received compare to the costs.  Any attempts to 

address the issue of technology availability and rising costs could end up badly 

misguided if implications for qua lity were not considered.  

 

Would reducing technology availability necessarily reduce spending?   

Some previous literature has associated increases in the availability of physicians 

and hospital beds in an area with increases in use of medical services, giving rise to the 

widely discussed, if not conclusively demonstrated, possibility that supply in some 

circumstances can create its own demand.  Some of the technologies studied here could 

increase utilization and spending through such a mechanism.  If, once new equipment is 

put in place it tends to be used, it is possible that higher availability of technology will 

lead to utilization and spending that would otherwise not have occurred.  Reductions in 

the availability of new technologies would then tend to reduce utilization and spending 

on those technologies. 

 It is quite plausible that “supply induced demand” plays a role in the results we 

observe, and thus that reducing technology availability would tend to reduce spending.  

At the same time, the relationship between technology and spending is complex, and 
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gaining a full perspective requires consideration of additional factors.  Population and 

provider preferences for high technology health care are one example.  Some areas may 

have populations with a strong interest in purchasing health care.  One way that this may 

manifest itself is in a climate where health care providers find it profitable to buy new 

technologies.  While this would lead to higher availability of technology and higher 

spending in these areas, simply shutting off the supply of new technologies to the area 

need not reduce health care spending.  

 Another possibility is that some of the spending on the new technologies provides 

a means of compensating upstream technology development efforts, and is not solely 

compensating equipment costs and variable costs associated with performing the 

procedures.  Reducing availability would not reduce the costs for basic R&D, but only 

spread these fixed costs over fewer machines and procedures. 

This study cannot conclusively demonstrate the amount of savings that would be 

achieved if technology availability were reduced.  We are unable to definitively rule out 

the possibility that the relationships we observe simply reflect underlying differences in 

population characteristics across areas, though a strong statistical effort has been made to 

limit this possibility.  While it would be difficult for any study to conclusively predict the 

effects of reducing technology availability, in the face of steeply rising health care costs, 

prudence dictates that careful consideration continue to be given to the role of technology 

adoption. 
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1.  Introduction 

 

 It is commonly accepted that advances in technology have been one of the most 

important, if not the single most important, driver of health care spending growth over the 

past several decades (Weisbrod 1991; Newhouse 1992; Fuchs 1996).  As costs continue 

to rise (Heffler, Smith et al. 2003; Strunk and Ginsburg 2003), a natural response is 

interest in policy efforts that would address spending growth by influencing technology 

advancement. 

 Technology advancement encompasses many costly activities, from basic science 

to product development to adoption, making the entirety of the relationship between 

technology advancement and spending multifaceted and sometimes difficult to clearly 

understand.  One point at which many of the relevant issues crystallize and are frequently 

discussed is the placement of new equipment into service.  This report addresses 

questions of technology and spending from this perspective and describes a series of 

analyses that investigate the relationship between the availability of specific technologies 

and equipment and health care utilization and spending.  We consider a range of 

technologies, from outpatient diagnostic imaging to inpatient radiation oncology 

facilities, linking measures of technology supply to spending for both elderly and non-

elderly populations, and examining whether changes in the availability of technologies 

are related to changes in spending and utilization. 

 We report on relationships between technology availability and spending at 

several levels, from spending on the particular technology in question to overall health 

care spending.  Building on previous literature, our results highlight important 

relationships between the availability of individual technologies and spending.  Even 
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taken individually, the availability of some specific technologies is associated with 

sizable spending growth.  Our results also highlight that measured relationships can vary 

when spending at different levels is assessed.  While our results suggest that individual 

technologies are closely related to specific types of spending, they are also consistent 

with the view that technological change more broadly has an even stronger relationship 

with overall spending. 

 It is important to stress that costly advances in medical technology need not be 

“bad” for society if they produce comparable or greater benefits.  While some have 

questioned the extent to which high medical spending in the United States has produced 

benefits in a broad sense (Wennberg, Fisher et al. 2002; Fisher, Wennberg et al. 2003; 

Fisher, Wennberg et al. 2003), other recent work has suggested that some technological 

advances have produced significant net benefits for society even after taking into account 

their substantial costs (Cutler, McClellan et al. 1998; Cutler and Meara 1999; Cutler and 

McClellan 2001). 

 While recognizing the difficulty of cleanly identifying all of the causal 

relationships in this area, these analyses reinforce important relationships that are part of 

the U.S. health care system and that should continue to be part of policy discussions.   

 

2.  Analyzing Health Care Technology and Spending 

2.1. Data 

 We conducted a series of analyses that related a range of measures of technology 

availability to associated spending measures.  While in principle, health care technologies 

can encompass everything from new strategies for organizing data, to scientific advances 

in genetics, to hospital equipment, here we examine the effects of infrastructure- intensive 
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capabilities involved in diagnostic imaging and in the treatment of cardiac patients, 

cancer patients, and newborns.  We compiled measures of the availability of medical 

technology and infrastructure by Metropolitan Statistical Area (MSA) by year for these 

four areas for the period 1998-2001.  

 

Diagnostic Imaging   

We focus on the availability of magnetic resonance imaging (MRI) and computed 

tomography (CT) scanners.  We measure the number of freestanding MRI units and 

freestanding CT units using data from Verispan L.L.C. of Chicago, IL.  A freestanding 

facility operates independently from a hospital: it is either physically separate from a 

hospital or owned/operated as an independent business.  Verispan’s data are collected via 

a survey of all state- licensed freestanding imaging centers and include various facility 

characteristics like the number of magnets, location, and ownership.  We also incorporate 

measures of the number of hospitals in each MSA that have MRI and the number of 

hospitals with CT, obtained from the American Hospital Association’s (AHA) annual 

survey of hospitals, though these are less precise than measures for freestanding MRI and 

CT. 

 

Cardiac care   

Cardiac technology measures include the number of hospitals with cardiac 

catheterization facilities per population, the number of hospitals performing percutaneous 

transluminal coronary angioplasty (PTCA) per population, the number of hospitals 

performing coronary artery bypass graft (CABG) surgery per population, the number of 

hospitals with the capability to implant implantable cardioverter defibrillators (ICDs) per 

population, and the number of hospitals with cardiac intensive care units (CICUs) per 
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population.  The cardiac catheterization, PTCA, CABG, and ICD measures are derived 

from Medicare claims data.  The CICU measure is obtained from AHA survey data. 

 

Newborn care   

We measure the number of neonatal intensive care unit (NICU) beds per 

population and the number of hospitals with a NICU per population, derived from the 

AHA survey. 

 

Cancer   

We study the number of hospitals with radiation oncology capabilities per 

population and an indicator for whether there were any hospitals in the MSA with a 

positron emission tomography (PET) scanner.  These measures were obtained from AHA 

surveys. 

 

Table 1 provides additional detail on the specific measures used and their sources. 

 

 In selecting the technologies that we would study in this project, we aimed to 

select technologies that have the potential to be important cost drivers because they are 

themselves costly or are used in the treatment of patients with serious and expensive 

conditions (CIGNA 1992; Bell 1996; Cutler and Meara 1997; Hamilton 2003).  Many of 

these technologies and services are noted as important innovations in a ranking based on 

perceptions of physicians (Fuchs and Sox 2001).  More practically, we also are 

constrained to examine technologies for which appropriate data are available during the 

study time period. 



 ANALYSIS GROUP INC.  Page 13 

Nationwide, there have been increases in the availability of most of these 

technologies over time, particularly for diagnostic imaging.  Moreover, the extent of 

changes in technology availability varies across MSAs, with areas that expand and 

contract over time and some areas that expand or contract faster than others.  Tables 2 

and 3 illustrate changes over time and across states respectively in overall availability of 

the technologies we study.  Figures 1 and 2 illustrate changes in MRI magnets and PTCA 

capability by state.  (Note that our analysis below is conducted at the level of the MSA, 

while these figures are shown for ease of presentation at the state level). 

 One issue in the interpretation of analyses that relate measures of technology 

availability to high- level measures of spending is the extent to which the availability of 

any given technology reflects not only the availability of that particular technology but 

also the broader, more generalized level of technology availability in the area.  If areas 

with high levels of MRI availability, for example, also tend to have high levels of 

availability of other technologies, then analysis of the relationship between spending and 

MRI availability could reflect both the effects of MRI on spending and the effects of 

other technologies on spending.  One way to obtain information about the extent to which 

this is likely to be an issue is to look at correlations between our various technology 

availability measures.  Table 4 reports the correlations coefficients for the technology 

availability measures considered.  These correlations are typically relatively high, with 

many of the measure pairs having correlations of 0.7 or higher.  This suggests that there 

are patterns of variation in technology availability across areas that are common across 

measures. 

 We relate changes in the availability of the technologies to measures of spending 

on those technologies, related technologies, and health care in general.  Table 5 defines 
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the study populations considered and an array of national spending and utilization 

measures calculated.  The results are reported in Table 6.  We study spending patterns in 

the under-65 commercial population using data from a large national group health plan 

that has approximately three million covered lives per year, and includes individuals in 

all 50 states.  Ninety-four percent of these individuals are in PPO-like arrangements, with 

six percent in point-of-service plans.  Benefit designs do not vary substantively across 

areas.  Beneficiaries in the commercial plan we study have a mean age of 36 with an age 

range from newborn to 64 years, and are 48% percent male  (Medicare under age 65 dual 

eligibles are excluded from this analysis because only Medicare supplemental payments 

would be available for this commercial population). 

Other than for newborn measures, we also study spending in the Medicare 

population, using data on a 10 percent national random sample of senior Medicare FFS 

beneficiaries, including inpatient, outpatient, and physician claims, for the period 1998-

2000.  Patients in the Medicare sample have a mean age of 71 with a range of 65 to 99, 

and are 41% percent male. 

More comprehensive definitions of our spending measures are discussed as they 

arise below, and details are presented in Table 7.  In general, for each technology 

measure, we computed measures of “technology-specific” utilization and spending, 

designed to capture spending on the particular technology in question, as well as 

“category” spending measures that capture all spending in the specific technology of 

interest and in other related technologies.   We also computed overall measures of 

spending, capturing all spending for all patients for all services.   For spending measures 

derived from both data sources, we use total paid claim amounts plus any required patient 

copayments, deductible, or coinsurance amounts for inpatient, outpatient, and physician 
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claims.  Because of data limitations, we do not include pharmaceutical products in any of 

our spending measures.  Where applicable, our spending measures include both 

professional and facility spending.  

  There is growth in spending over time, and there is considerable variation in 

spending in different parts of the country.  Table 3 illustrates variation in the growth in 

outpatient spending for the entire commercial population we study, for patients with any 

diagnostic imaging claims, and for patients with cardiac diagnoses, respectively.  

(Cardiac patients are defined as persons with either (1) a principal diagnosis code of 

cardiac disease on an inpatient claim, or (2) a principal or secondary diagnosis code of 

cardiac disease on at least 2 inpatient or outpatient claims less than one year apart.  

Cardiac disease includes acute myocardial infarction, ischemic heart disease, congestive 

heart failure, and cardiac arrest/VF.)  Figures 3-5 also show variation in spending 

measures by state. 

 

2.2. Analytic Models 

For each individual in the commercial and Medicare data sets, we linked data on 

the level of availability of the various technologies according to their MSA of residence 

and year.  Non-MSA residents were grouped by state of residence and year.  We then use 

regression analyses to examine the relationship between changes in technology 

availability on utilization and spending.  In these individual- level regressions, the 

dependent variables are the measures of utilization and spending per person per month, 

and the key independent variables are our technology measures.  In all of our spending 

models, we use the logarithm of spending as the dependent variable since the spending 

distributions are skewed.  We specify the technology measures as the number of units per 

population, using a quadratic formulation to allow for non- linear relationships between 
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increasing technology availability and utilization or spending, except in the case of 

analysis of PET scanners, where the independent variable is a dummy for the presence of 

a PET scanner in the market. 

  The models include variables to control for a wide range of potential confounders.  

We control for the individual’s age and sex (entered as a dummy for sex, the individual’s 

age and age squared, and interactions between age and sex).  We control for key area 

demographics and health care system characteristics.  The MSA demographics in the 

regressions include per capita income, percent of the population having less than 9 years 

of education, the percent of the population having graduated high school, the percent of 

the population having graduated college, the unemployment rate, the number of total 

office based non-federal physicians per population, an analysis-dependent measure of 

related office based non-federal physicians per population (i.e., pediatricians in newborn 

analyses, radiologists in diagnostic imaging analyses, cardiologists in cardiac care 

analyses, and oncologists in cancer analyses), the number of short term general hospital 

beds per population, the number of hospital outpatient and ED visits per population, the 

total area population, and the area population density.  These variables were obtained 

from the Area Resource File, and are measured separately each year.  We used data from 

previous years for some measures for 2001 since up-to-date data are not yet released and 

there is little change in the measures across time.  We conducted sensitivity analyses 

dropping some of the health care system characteristics (e.g., physician supply), but 

found that this did not substantially affect our results.  Appendix B reports the sensitivity 

analysis results.  

The models also include a measure of the average case-severity in the individual’s 

MSA based on APR-DRGs, reflecting the average APR-DRG weight (3M Health 
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Information Systems) for all discharges in the patient’s MSA and year, calculated 

separately for commercial and for Medicare patients. 

Finally, the models include dummy variables for years to control for time trends, 

and dummy variables for states to control for potentially unmeasured characteristics of 

state populations that do not change over time.   

 An important objective of this specification is to minimize the effect of cross-

sectional variation in technology availability on the results.  Cross sectional differences in 

technology levels are prone to reflect underlying characteristics of the population or other 

area traits that may also be associated with health care utilization and spending, leading 

to the potential for confounding and misleading inferences.  By including dummy 

variables for states, we remove the influence of cross-sectional cross-state variation in the 

results.  We thus rely on changes over time within MSAs and variation across MSAs 

within states to identify the relationships between variations in technology availability 

and utilization and spending. 

The use of state- level rather than MSA-level fixed effects reflects a tradeoff in the 

modeling strategy.  The former would likely provide a stronger study design.  For many 

technologies, particularly diagnostic imaging, there is sufficient variation within MSAs 

over time to use MSA-level fixed effects.  However, for others, particularly cardiac 

technologies, the amount of variation over time within MSAs is weaker, and it was not 

possible to obtain stable estimates using MSA-level fixed effects, perhaps because of 

relatively limited variation in technology availability over time within MSAs.  We 

incorporated MSA-level fixed effects in several models where we could, and found that 

the results were broadly consistent with those using state fixed effects (although the 

technology coefficients were sometimes lower).  To maintain consistency in the 

description, we report results using state- level effects. 
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We evaluated all of the regression models for performance and model fit.  In all 

cases, results confirm the validity of the models.  R-squared value are in many cases low, 

but this is commonly encountered in individual- level modeling of this kind, and the most 

appropriate point of interest for our work is not the R-squared, but the technology 

coefficients themselves. 

 We use the regression results to evaluate the direction, size, and strength of the 

relationship between changes in the supply of technology and utilization or spending.  

We evaluate the statistical significance of relationships using F-tests for the joint 

significance of the linear and quadratic technology regression coefficients.  For 

illustration, we report the predicted change in spending or utilization, measured in 

percentage terms, that is associated with an increase in the availability of a technology by 

one unit per million population.  Because our regression models allow for a non- linear 

relationship between technology supply and spending, the size of the predicted changes 

varies with the level of technology.  We compute the values shown in the report at the 

average of the technology measure. 

  

We acknowledge that these analyses do not encompass all technologies or angles 

of inquiry.  Our measures do not include pharmaceutical spending. This study also 

focuses on data from a relatively narrow time window and a specific portion of each 

technology’s life cycle.  It is possible that results from studies with longer or different 

time frames could vary.  More broadly, technology advance includes research and other 

development efforts that could independently drive up spending, which are not directly 

addressed in this work. 
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3.  Three Relationships Between Technology Availability and Spending 

 
3.1. Technology Specific Spending 

We begin by asking whether more availability of a given technology is associated 

with higher utilization and more spending on that techno logy.  The general pattern in our 

results is that more availability is associated with higher utilization and more spending.  

Table 8 summarizes key findings; specifically the estimated percent change in utilization 

or spending on the given technology that our results indicate is associated with an 

increase of one unit per 1 million population.   

 
3.1.1 Diagnostic Imaging 

 We first examine the relationship between the number of freestanding MRI and 

CT units and outpatient utilization and spending per member per month (PMPM).  We 

focus on freestanding MRI and CT since our measures of the availability of freestanding 

units are more accurate than measures for inpatient units and because our measures of 

outpatient utilization and spending are also stronger.  (In this analysis, our outpatient 

utilization and spending measures include both freestanding centers and hospital 

outpatient department, as the claims data do not distinguish between utilization in these 

two settings.) 

To illustrate, the first row, first column of Table 8 indicates that an increase of 

one freestanding (i.e., non-hospital) MRI unit per million population is associated with an 

increase of 0.93% in per-beneficiary spending on outpatient MRI among this commercial 

population.  These figures are derived from regression results, which are presented in 

more detail in appendix B. 
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 For both the commercial and Medicare plans, more availability of freestanding 

MRI is associated with a higher number of outpatient MRI procedures per population and 

higher spending on outpatient MRI.  Taking the effects on the commercial and Medicare 

populations together and extrapolating based on average MRI spending, the percent 

changes in spending we observe would mean that a one unit increase in the number of 

freestanding MRI units per million people is associated with an increase of approximately 

$395,000 per million beneficiaries per year.   

The second row of Table 8 reports results from parallel analyses focusing on 

freestanding CT availability.  Increases in freestanding CT units are significantly 

associated with increases in the utilization of and spending on outpatient CT for both the 

commercial and Medicare beneficiaries. 

While our measures are strongest for studying outpatient diagnostic imaging, we 

also performed analyses that looked simultaneously at the effects of the number of 

freestanding MRI facilities (rather than MRI units) per population and the number of 

hospitals with MRI per population on utilization and spending.  Separately, we examined 

the number of CT facilities and hospitals with CT per population.  To measure utilization, 

we count both outpatient procedures and inpatient hospitalizations in which at least one 

procedure of a given type was performed.  Because hospital claims do not break out the 

cost of imaging procedures versus the cost of the rest of the hospital stay, to compute 

total spending on MRI and CT, we add outpatient spending with the total costs of 

hospitalizations in which an MRI or CT was performed.  Thus, our total spending 

measures here overstate total spending on diagnostic imaging procedures per se by an 

unknown but potentially significant amount.  When we perform the analysis, we find that 

for MRI the results are generally similar to those reported in Table 8: increases in 
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freestanding MRI facilities are associated with higher MRI utilization and spending.  

Hospital MRI is associated with higher outpatient spending in the commercial population, 

but with lower outpatient spending in the Medicare population, although the latter effect 

is very small and may be an artifact of the correlation between hospital MRI and 

freestanding MRI facility availability.  For CT in these models, increases in freestanding 

CT facilities continue to be associated with higher CT utilization and spending in both 

cases.  However, increases in the number of hospitals with CT per population were 

associated with increases in outpatient utilization and decreases in spending for Medicare 

population but small decreases in both utilization and spending for the commercial 

population.  These effects are possibly related to the relatively high correlation between 

the presence of freestanding CT facilities and hospitals with CT. 

 

3.1.2 Cardiac Care  

We next studied five technologies and capabilities that have roles in caring for 

cardiac patients.  When we examine effects on utilization, for each technology we count 

the number of outpatient procedures plus the number of hospitalizations in which a given 

procedure was performed, among patients with a diagnosis of a cardiac condition.  When 

we study spending, we compute the amount of spending on these procedures and 

hospitalizations among the same population. 

In the commercial data, increases in the availability of cardiac catheterization labs 

are associated with increases in cardiac catheterization utilization and spending.  Adding 

one hospital with a cardiac catheterization lab per million population is associated with 

an increase of 1.2% per beneficiary in the number of cardiac care hospitalizations that 

involve a cardiac catheterization procedure, evaluated for the MSA with average cardiac 
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catheterization hospital availability.  We observe relationships in the same direction for 

PTCA, CABG, ICD, and CICU measures, although the results are not statistically 

significant. 

Results are stronger in the Medicare population.  Higher availability of these 

technologies is significantly associated with higher utilization in all of the cases, and 

higher PTCA, ICD and CICU availabilities are associated with higher spending.  The 

magnitudes of the relationships are relatively large.  Evaluated at mean spending levels, 

adding one PTCA hospital per million population is associated with an increase in 

spending of approximately $1.3 million per 100,000 cardiac beneficiaries per year.  

Adding one ICD hospital per million population is associated with increases in spending 

of about $1.1 million per 100,000 cardiac beneficiaries per year. 

 

3.1.3 Cancer Care  

We studied two technologies that are associated with cancer care: hospitals with 

radiation oncology capability and PET scanners.  In the commercial data, we find that 

adding one hospital with radiation oncology per million population is associated with a 

decrease of 4.45% per beneficiary in the number of hospitalizations that involve a 

radiation oncology procedure.  Similarly in the Medicare data, adding one hospital with 

radiation oncology per million population is associated with a decrease of 3.74% per 

beneficiary in the number of hospitalizations that involve a radiation oncology procedure 

and a decrease of 1.42% in radiation oncology spending.   

Results for PET scanners were inconclusive.   
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3.1.4 NICU 

 Results from analysis of the availability of neonatal intensive care units 

technologies produced less conclusive results, with limited statistical significance.  In 

part, these less than compelling findings may be related to the fact that there is 

comparatively less variation in the availability of these technologies during the research 

time period than in cardiac and diagnostic imaging.  

 

3.2. “Category” spending and the potential for substitution 
 
 An important component of the total effect of any technology on utilization and 

spending is the extent to which it substitutes for other technologies, reducing total 

utilization, or complements other technologies, tending to increase total utilization.  We 

explored these relationships in several ways.  First, we considered the relationship 

between expanding MRI availability and utilization of CT.  While these are distinct 

technologies, and can have distinct uses, one could expect MRI to act as a partial 

substitute for CT.  We estimated regressions similar to those above, examining the 

relationship between freestanding MRI and CT availability and outpatient CT utilization 

and spending.  Our results show that increases in the availability of freestanding MRI, 

controlling for the availability of CT, are associated with increases in CT utilization.  

That is, this evidence does not suggest that MRI availability offsets CT use, but rather 

suggests the opposite. 

 Second, we investigated the potential for substitution between PTCA and CABG, 

two alternative treatments for patients with cardiac disease.  In the commercial 

population, we find evidence for substitution in that higher availability of PTCA is 

associated with substantial reductions in utilization and spending for CABG and vice 
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versa.  We also found higher CABG availability associated with lower PTCA use in the 

Medicare population.  However, higher PTCA availability was associated with higher 

CABG use in Medicare. 

 Another way to study these effects is to consider the relationship between 

technology availability and spending in a broader category to which each specific 

technology pertains.  For example, for freestanding MRI, we measured spending on 

diagnostic imaging procedures.  For cardiac catheterization, we measure total spending 

on patients with cardiac conditions.  These measures are designed to capture direct effects 

on spending as well as other indirect effects (e.g., substitution).  While these analyses 

may be instructive, since they involve broader categories of spending than the 

technology-specific analyses discussed earlier, the potential here for confounding is also 

greater.  In other words, there may be other factors driving spending in these broader 

categories.  An additional issue is the relatively high correlation among many of our 

technology measures.  The measured relationships may reflect not only the relationship 

between the availability of a specific technology and category spending, but also the 

relationships of other correlated technologies. 

 Columns 1 and 3 of Table 9 report results of these analyses.  For diagnostic 

imaging category spending, we study total spending for outpatient MRI, CT, ultrasound, 

and x-ray procedures.  In the commercial population, an increase of one unit per million 

population in the availability of MRI equipment is associated with an increase of 0.33% 

in diagnostic imaging spending.  This relationship is much larger than that observed for 

MRI spending alone, particularly noting that it is relative to the higher baseline spending 

level of diagnostic imaging spending rather than just MRI spending.  Results for the 
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Medicare population are consistent, and somewhat larger.  Results for CT availability are 

also similar. 

For cardiac technologies, we examine category effects by studying total spending 

for patients with cardiac diagnoses.  Here, increases in the availability of cardiac services 

are most often associated with reductions in total spending on patients with cardiac 

diagnoses.  This pattern may suggest some substitution of the measured technologies for 

other services contemporaneously, or use of these services may tend to reduce use of 

other future services. 

 For cancer, we examined total spending for cancer patients.  In the commercial 

population, neither of the technology specific measures was significantly associated with 

category spending, though in Medicare increases in PET availability are associated with 

higher category spending.  For NICUs, we studied relationships between availability and 

total spending for newborns.  The estimated relationship is negative, but statistically 

insignificant.   

 
3.3. Total health care spending 
 

In light of previous work underscoring the importance of the overall association 

between technological advancement and spending (e.g., Weisbrod 1991; Newhouse 1992; 

Fuchs 1996), we looked at the relationship between technology and total health care 

spending.  We examined total spending measures, which include all spending for all 

inpatient, outpatient facility, and physician services for all patients in an area.  While the 

higher potential for confounding in analysis of such high level measures makes drawing 

conclusions difficult, this analysis can be instructive to the extent that each of our 

individual technology measures at least partially captures the broader level of technology 

availability in an area, so that these results underscore the importance of the overall 
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association between technological advancement and spending.  Results are shown in 

columns 2 and 4 of Table 9. 

 In the commercial population higher availability of technologies is associated 

with higher total spending in all but two cases (hospitals with CICUs or NICUs).  These 

effects tend to be quite large, and much bigger than the technology-specific relationships 

reported in Table 8.  This pattern is consistent with the view that in addition to reflecting 

the availability of a specific technology, these measures also reflect an overall higher 

level of technology availability that is associated with higher spending.  In the Medicare 

population, results are more mixed, with increases in the availability of many 

technologies associated with increased spending, though notably not for cardiac 

technologies. 

 

4.  Discussion 

 

Technology Availability is Associated with Higher Spending 

 We find that increases in the supply of specific technologies are frequently 

associated with increases in utilization and spending on those technologies.  While many 

studies have identified advances in technology broadly as an important driver of health 

care spending, this study links the availability of specific technologies to higher 

utilization and spending. 

 A number of important nuances should be noted when considering approaches to 

containing rising health care costs that target new technologies.  First, relationships are 

not the same across technologies. We find the strongest association between higher 
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availability and more spending for freestanding diagnostic imaging.  We find much less 

evidence of such a relationship for NICUs.  The availability of every new technology 

may not be associated with higher utilization and spending.  Potential factors that may 

account for these differences across technologies include, for example, the characteristics 

of the technology itself (for example, how invasive it is) and the stage of diffusion.  Some 

technologies may be easily amenable to expansions in their use with higher availability, 

while for other technologies the opportunities for use may be relatively fixed so having 

more technology available cannot as easily drive utilization. 

Second, the effects of the diffusion of an individual technology on spending may 

be felt beyond utilization and spending on that particular technology.  For new 

technologies that substitute for other services, increases in costs for the new technology 

may be offset by reductions in spending elsewhere.  Or, new technologies may 

complement other technologies and drive up utilization and spending in other areas as 

well.  Though we did not comprehensively analyze these issues, our results suggest a 

complementary effect for diagnostic imaging.  Our analysis of cardiac services, however, 

suggests substitution.  One potential explanation is differences in the types of services 

and patients – it may be easier to increment diagnostic imaging procedures than cardiac 

procedures. 

 Third, pricing may matter.  In the commercial population we study, a one unit 

increase in the number of freestanding MRI machines per million population is associated 

with a 0.93% increase in utilization of outpatient MRI, but only with a 0.10% increase in 

spending on outpatient MRI.  This implies that prices for MRI are lower by about 0.83% 

in high availability areas relative to low availability areas.  So the effect of lower prices 
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reduces the size of the relationship between availability and spending.  Such a pattern is 

frequently observed in this commercial population.  For some technologies, greater 

availability may increase the amount of competition, leading to lower prices, though the 

potential for such an impact could clearly vary across technologies. 

 In the Medicare population, however, the opposite pattern frequently occurs.  

Medicare prices appear to be higher in areas with higher technology availability.  This 

difference could be related to the fact that Medicare uses a more fixed, administrative 

pricing structure, whereas the commercial patients are subject to a more flexible pricing 

structure. 

 Fourth, context matters.  Although our results for the commercial and Medicare 

populations are often broadly similar, there are differences in the implied price dynamics 

just noted and in other areas as well.  In a number of cases, the relationship between 

availability and spending was stronger in Medicare.  Relationships identified for one 

population may not always hold more generally. Differences across settings could arise 

for a number of reasons, including differences in the characteristics of patients and 

providers, their health coverage, and other aspects of the context in which they receive 

their care.  The stronger effects in the Medicare population suggest that expanding 

technology, while a challenge for the entire health care system, may be a particular 

challenge for the Medicare program.  As a general principle, these results should be 

viewed in the context of a long history of evidence that broad technology change is a key, 

perhaps the key, driver of health care spending over time.  Our analyses of the 

relationship between our technology measures and overall spending are consistent with 

this evidence.  While we have examined only one specific aspect of technology 
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expansion – growth in the supply of several technologies – our results reinforce previous 

assessments of the importance of technological change, highlight the value of considering 

the supply of technologies specifically, and underscore the need for continued attention to 

growth in technologies. 

 

Would Reducing Technology Availability Reduce Spending? 

 Some previous literature has associated increases in the availability of physicians 

and hospital beds in an area with increases in use of medical services, giving rise to the 

widely discussed, if not conclusively demonstrated, possibility that supply can create its 

own demand (Evans 1974; Fuchs 1978; Phelps 1992).  This type of effect seems a strong 

candidate as an explanation for the relationships we observe.  If, once new equipment is 

put in place, it tends to be used, then greater availability of technology will likely lead to 

utilization and spending that would otherwise not have occurred.  Reducing the 

availability of these technologies would then tend to reduce utilization and spending.  

 At the same time, the relationship between technology and spending is complex, 

and other forces may also be a part of the relationships we observe.  It is possible, for 

example, that other factors drive both greater availability of technology and more 

spending.  One possibility is that some areas may have populations with strong 

expectations regarding health care, which can create a climate where healthcare providers 

find it profitable to buy new technologies.  While this could lead to higher availability of 

technology and higher spending in these areas, simply shutting off the supply of new 

technologies to the area may channel some of this demand to other healthcare services 

and thereby reduce the expected cost savings.  We controlled for a wide range of 
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population characteristics and included state fixed effects in our models in order to limit 

the potential for this to influence our findings, but, as in most analyses of this kind, we 

are unable to rule it out entirely.  

 Another possibility is that some of the spending on the new technologies provides 

a means of compensating upstream technology development efforts, and is not solely 

compensating equipment costs and variable costs associated with performing the 

procedures.  Reducing availability would not reduce the costs for basic R&D, but only 

spread these fixed costs over fewer machines and procedures.  Even if this were 

contributing to the relationships we observe, we think it unlikely to explain all of the cost 

increases since additional procedures almost certainly involve incremental costs over and 

above any amount that is used to pay for upstream R&D costs. 

In the end, this study cannot conclusively demonstrate the amount of savings that 

would be achieved if technology availability were reduced.  Since supply induced 

demand is a leading explanation, we think it likely that reducing availability would 

contribute to reductions in spending.  Thus, the existence of relationships between 

technology availability and spending calls for continued attention.  While it would be 

difficult for any study to conclusively predict the effects of reducing technology 

availability, in the face of steeply rising health care costs, prudence dictates that careful 

consideration continue to be given to the role of technology adoption. 

 

Quality Impacts Are an Important Consideration 

It is important to recognize the potential for benefits when eva luating technology.  

It is possible, even likely, that a large amount of healthcare spending on technology does 
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not produce higher quality.  It is, nonetheless, also likely that for some new technologies, 

the higher costs are offset by substantial benefits and improved outcomes.  For example, 

some research finds that the benefits for society of several recent advances are 

substantial, and large enough to justify their large costs when compared to common cost-

benefit benchmarks (Cutler and McClellan 2001).  Perhaps the key question in evaluating 

increased utilization associated with the diffusion of new technologies is how the 

resulting benefits compare to the costs.  Any attempts to address the issue of technology 

availability and rising costs could end up badly misguided if implications for quality were 

not considered.  

As part of this research, in fact, we attempted to evaluate the impact of the four 

types of technologies examined here on healthcare quality.  Unfortunately, the results 

were mixed and difficult to interpret.  Further research is needed both to assess the value 

of specific technologies, as is already being done for some technologies, and to look at 

the macro effects of higher technology spending on quality as a whole. 

 

Policy Responses 

 While providing detailed policy guidance is beyond the scope of our results, they 

do offer some insights.  Policy efforts should allow for the possibility that effects vary 

among technologies and that price dynamics and other aspects of the population and 

context can matter.  One-size-fits-all approaches to address technology adoption may 

well lead to undesirable, unintended consequences.  The most effective policy regimes 

will include serious technology evaluation and related efforts so that activities that would 

promote the growth of some technologies and retard others can be most effectively 

targeted. 
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 It is also important that policy efforts incorporate both the benefits and costs of 

new technologies.  One typical argument is that a desire for high technology care, 

coupled with the relatively low prices for medical care faced by well- insured consumers, 

leads to the consumption of services where the value is much lower than the cost to 

society.  Effective price competition in health care markets, in which those receiving the 

benefits of services also have an appreciation for their cost, has the potential to reduce 

excess, inefficient utilization.  For example, health plan policies that help consumers 

better identify the costs associated with consumption choices, particularly for non-acute 

treatment decisions, should be considered.  In turn, these may affect the incentives 

associated with the purchase of new equipment. 

 In other cases, over-utilization may stem from an inability of individual 

consumers and physicians to effectively identify the benefits of a new technology, 

leading them to make individual choices that do not produce a collective set of socially 

optimal choices.  Here, more generalized efforts may be warranted to assess the value of 

new technologies, disseminate information, and perhaps takes steps to collectively 

control the diffusion of new infrastructure and services. 
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Table 1. Specific Technology Measures, Sources, and Definitions 
 

Measure  Basic source  Rule  Definition Years 
available  

Cath Labs Medicare Claims 
(100% files) 

At least 3 claims for Cath lab in 
the Medicare claims for given 
calendar year 

Number of hospitals with 
Cath lab capability per 
1,000,000 population 

1998-2000 

ICD 
implantation 

Medicare Claims 
(100% files) 

At least 3 claims for ICD 
implantation in the Medicare 
claims for given calendar year 

Number of hospitals with 
ICD implantation capability 
per 1,000,000 population 

1998-2000 

PTCA 
capability 

Medicare Claims 
(100% files) 
 

At least 3 claims for PTCA 
procedures (not counting Cath 
procedures) in Medicare claims 
for given year 

Number of hospitals with 
PTCA capability per 
1,000,000 population 

1998-2000 

CABG 
capability 

Medicare Claims 
(100% files) 

At least 3 claims for CABG 
procedures in Medicare claims 
for given year 

Number of hospitals with 
CABG capability per 
1,000,000 population 

1998-2000 

CICU 
hospitals 

AHA Annual 
Survey, FY 
1998-2001 

Number of hospitals with a 
CICU 

Number of CICU hospitals 
per 1,000,000 population 

1998-2001 

PET 
Scanners 

AHA Annual 
Survey, FY 
1998-2001 

Hospital self-reports having a 
PET scanner 

Number of hospitals with 
PET scanners per 1,000 
population 

1998-2001 

Radiation 
Oncology 
Capability 

AHA Annual 
Survey, FY 
1998-2001 

Hospital self-reports having a 
radiation oncology capability 

Number of hospitals with 
radiation oncology per 
1,000,000 population 

1998-2001 

Freestanding 
MRI 

Verispan Number of freestanding (i.e., 
non-hospital) MRI units as 
reported in the Verispan 
database 

Number of freestanding MRI 
units per 1,000,000 
population 

1998-2001 

Freestanding 
CT 

Verispan Number of freestanding (i.e., 
non-hospital) CT units as 
reported in the Verispan 
database 

Number of freestanding CT 
units per 1,000,000 
population 

1998-2001 

NICU 
hospitals 

AHA Annual 
Survey Database, 
FY 1998-2001 

Hospital self-reports having a 
Neonatal Intensive Care Unit or 
a Neonatal Intermediate Care 
Unit 

Number of hospitals with 
NICU per 1,000,000 
population 

1998-2001 

NICU Beds AHA Annual 
Survey Database, 
FY 1998-2001 

Hospital self-reports number of 
beds in Neonatal Intensive Care 
or Neonatal Intermediate Care 
Unit 

Number of NICU beds per 
1,000,000 population 

1998-2001 

Notes: 
Cath is catheterization, ICD is Implantable Cardioverter Defibrillator, PTCA is Percutaneous Transluminal 
Coronary Angioplasty, CABG is Coronary Artery Bypass Graft, CICU is Cardiac Intensive Care Unit, PET 
is Positron Emis sion Tomography, MRI is Magnetic Resonance Imaging, CT is Computed Tomography, 
and NICU is Neonatal Intensive Care Unit. 
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Table 2. Availability of Selected Technologies, 1999-2001 
 
 
 

 
1999 

 
2001 

 
Freestanding CT units /1m pop 

 
19.0 

 
27.0 

Facilities with freestanding CT /1m pop  17.6 25.6 
Hospitals with CT /1m pop 42.8 42.0 
Freestanding MRI units /1m pop 27.5 44.7 
Facilities with freestanding MRI units /1m pop 24.0 37.8 
Hospitals with MRI /1m pop 30.5 31.4 
   
Hospitals with CABG /1m pop* 19.2 19.4 
Hospitals with Cath /1m pop* 38.7 38.5 
Hospitals with ICD /1m pop* 15.6 15.9 
Hospitals with PTCA /1m pop* 21.2 21.8 
Hospitals with CICU /1m pop 22.0 21.9 
   
Hospitals with NICU /1m pop 14.4 14.8 
NICU beds /1m pop 279 285 
   
Hospitals with radiation oncology facility /1m pop 18.2 19.1 
Hospitals with PET /1m pop 4.0 7.5 
   

 
Notes: *2001 data not available; data shown are for 1999 and 2000.  
 
CT is Computed Tomography, MRI is Magnetic Resonance Imaging, CABG is Coronary Artery Bypass 
Graft, Cath is catheterization, ICD is Implantable Cardioverter Defibrillator, PTCA is Percutaneous 
Transluminal Coronary Angioplasty, CICU is Cardiac Intensive Care Unit, NICU is Neonatal Intensive 
Care Unit, PET is Positron Emission Tomography, and 1m pop is 1 million population. 
 
Sources: Verispan Data (1999-2001), AHA Survey (1998-2001), Medicare Data (1998-2000). 
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Table 3. Geographical Variation in Technology and Outpatient 
Spending  
 

 
 

Number of Free-Standing 
MRI Units1  

Number of  PTCA 
Hospitals 2  

% Change in Outpatient Spending ($PMPM) 
1999-2001 for Commercial Population3 

State 
 

1999 2001 
% Change 
1999-2001 

 
1998 2000 

% Change 
1998-2000 

 

Overall 
Population 

Diagnostic 
Imaging 

Population 

 Cardiac 
Care 

Population 
US Average  28 45 144%  21 22 6%  19% 39% 45% 
Alaska  1 2 100%  2 2 0%  4% 48% 43% 
Alabama  20 36 80%  22 24 9%  18% 19% 40% 
Arkansas  5 10 100%  14 18 29%  9% 43% 45% 
Arizona  28 48 71%  24 26 8%  48% 48% 47% 
California  177 234 32%  118 123 4%  23% 33% 32% 
Colorado  16 34 113%  18 19 6%  7% 45% 54% 
Connecticut  12 25 108%  7 7 0%  46% 33% 31% 
DC  1 5 400%  4 5 25%  20% 23% 27% 
Delaware  7 15 114%  2 1 -50%  38% 37% 48% 
Florida  163 292 79%  58 60 3%  28% 33% 42% 
Georgia  27 57 111%  17 16 -6%  -18% 32% 37% 
Hawaii  0 0   5 5 0%  44% 12% -20% 
Iowa  3 7 133%  14 16 14%  15% 33% 65% 
Idaho  1 6 500%  3 3 0%  40% 35% 24% 
Illinois   50 86 72%  56 61 9%  16% 22% 36% 
Indiana  20 42 110%  31 33 6%  16% 31% 49% 
Kansas  9 17 89%  14 14 0%  20% 37% 74% 
Kentucky  14 27 93%  17 18 6%  30% 42% 51% 
Louisiana  14 25 79%  38 41 8%  1% 33% 71% 
Massachusetts   31 43 39%  13 14 8%  30% 67% 75% 
Maryland  48 66 38%  9 12 33%  22% 27% 28% 
Maine  2 26 1200%  2 3 50%  0% 39% 17% 
Michigan  15 21 40%  28 28 0%  21% 29% 9% 
Minnesota  29 37 28%  14 16 14%  32% 38% 49% 
Missouri  14 34 143%  36 36 0%  32% 29% 22% 
Mississippi  3 7 133%  16 14 -13%  -3% 37% 32% 
Montana  3 4 33%  5 5 0%  36% 33% 42% 
North Carolina  19 34 79%  23 24 4%  -20% 39% 44% 
North Dakota  1 2 100%  7 8 14%  72% 18% 25% 
Nebraska  1 3 200%  10 10 0%  17% 77% 98% 
New Hampshire  0 3   5 6 20%  4% 46% 58% 
New Jersey  91 133 46%  14 17 21%  30% 45% 53% 
New Mexico  5 7 40%  5 5 0%  41% 39% 65% 
Nevada  15 19 27%  10 9 -10%  4% 49% 64% 
New York  210 263 25%  32 33 3%  14% 33% 48% 
Ohio  45 85 89%  41 45 10%  44% 34% 46% 
Oklahoma  8 13 63%  14 18 29%  6% 39% 46% 
Oregon  22 33 50%  12 12 0%  11% 40% 44% 
Pennsylvania  97 143 47%  56 57 2%  29% 25% 9% 
Rhode Island  1 10 900%  2 2 0%  34% 66% 81% 
South Carolina  7 25 257%  13 15 15%  5% 36% 41% 
South Dakota  0 2   3 3 0%  39% 42% 20% 
Tennessee  20 25 25%  26 29 12%  12% 30% 54% 
Texas  93 175 88%  101 102 1%  10% 44% 51% 
Utah  2 6 200%  10 12 20%  32% 52% 25% 
Virginia  19 29 53%  22 23 5%  14% 29% 40% 
Vermont  0 0   1 1 0%  11% 61% 53% 
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Washington  22 35 59%  25 27 8%  51% 33% 43% 
Wisconsin  9 18 100%  25 26 4%  5% 59% 82% 
West Virginia  2 5 150%  5 5 0%  37% 34% 27% 
Wyoming  2 5 150%  2 2 0%  -100% 59% 101% 

 
Notes: MRI is Magnetic Resonance Imaging, PTCA is Percutaneous Transluminal Coronary Angioplasty, 
Commercial population is non-elderly population, and PMPM is Per Member Per Month. 
 
Sources:  

1. Verispan Data (1999-2001). 
2.  Medicare Population Data (1998-2000) 
3. Commercial Population Data (1999-2001). 
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Table 4. Correlation Among Measures of Technology Availability (1999-2001) 
Pearson Correlation Coefficients 

Prob > |r| under H0: Rho=0 
 

 
CT 

Units 
MRI 
Units 

CICU 
Beds  

CICU 
Hospitals 

CT 
Hospitals 

MRI 
Hospitals 

NICU 
Beds  

NICU 
Hospitals 

PET 
Hospitals 

Radiation  
Oncology  

Ultrasound 
Hospitals 

CT 1.00 0.97 0.88 0.86 0.82 0.81 0.77 0.82 0.92 0.83 0.82 
Units 0.00 <.0001 <.0001 <.0001 <.0001 <.0001 <.0001 <.0001 <.0001 <.0001 <.0001 
MRI 0.97 1.00 0.91 0.90 0.85 0.82 0.79 0.83 0.93 0.87 0.85 
Units <.0001 0.00 <.0001 <.0001 <.0001 <.0001 <.0001 <.0001 <.0001 <.0001 <.0001 
CICU 0.88 0.91 1.00 0.95 0.95 0.94 0.91 0.91 0.94 0.95 0.95 
Beds  <.0001 <.0001 0.00 <.0001 <.0001 <.0001 <.0001 <.0001 <.0001 <.0001 <.0001 
CICU 0.86 0.90 0.95 1.00 0.95 0.93 0.92 0.93 0.93 0.96 0.95 

Hospitals <.0001 <.0001 <.0001 0.00 <.0001 <.0001 <.0001 <.0001 <.0001 <.0001 <.0001 
CT 0.82 0.85 0.95 0.95 1.00 0.99 0.97 0.96 0.91 0.98 1.00 

Hospitals <.0001 <.0001 <.0001 <.0001 0.00 <.0001 <.0001 <.0001 <.0001 <.0001 <.0001 
MRI 0.81 0.82 0.94 0.93 0.99 1.00 0.97 0.96 0.91 0.95 0.99 

Hospitals <.0001 <.0001 <.0001 <.0001 <.0001 0.00 <.0001 <.0001 <.0001 <.0001 <.0001 
NICU 0.77 0.79 0.91 0.92 0.97 0.97 1.00 0.98 0.87 0.93 0.97 
Beds  <.0001 <.0001 <.0001 <.0001 <.0001 <.0001 0.00 <.0001 <.0001 <.0001 <.0001 
NICU 0.82 0.83 0.91 0.93 0.96 0.96 0.98 1.00 0.89 0.92 0.96 

Hospitals <.0001 <.0001 <.0001 <.0001 <.0001 <.0001 <.0001 0.00 <.0001 <.0001 <.0001 
PET 0.92 0.93 0.94 0.93 0.91 0.91 0.87 0.89 1.00 0.93 0.91 

Hospitals <.0001 <.0001 <.0001 <.0001 <.0001 <.0001 <.0001 <.0001 0.00 <.0001 <.0001 
Radiation  0.83 0.87 0.95 0.96 0.98 0.95 0.93 0.92 0.93 1.00 0.98 
Oncology <.0001 <.0001 <.0001 <.0001 <.0001 <.0001 <.0001 <.0001 <.0001 0.00 <.0001 

Ultrasound 0.82 0.85 0.95 0.95 1.00 0.99 0.97 0.96 0.91 0.98 1.00 
Hospitals <.0001 <.0001 <.0001 <.0001 <.0001 <.0001 <.0001 <.0001 <.0001 <.0001 0.00 
 
Notes: 
CT is Computed Tomography, MRI is Magnetic Resonance Imaging, CICU is Cardiac Intensive Care Unit, NICU is Neonatal Intensive Care Unit, and PET is 
Positron Emission Tomography. 
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Table 5. Definitions 

Terms Definitions
Commercial Covered Beneficiary Member who is:  (1) not on Medicare coverage, (2) less than 65 years old, (3) continuously enrolled in a calendar year1, and (4) living in continental US, 

Hawaii or Alaska.
Medicare Covered Beneficiary Member who is continuously enrolled in a calendar year1 and lives in continental US, Hawaii or Alaska.
Cardiac Patient Covered beneficiary with either (1) two or more diagnoses claims for cardiac disease less than one year apart, or (2) at least one inpatient claim with a principal 

diagnosis for cardiac disease. Cardiac disease is defined as one or more of the following: Acute Myocardial Infraction, Ischemic Heart Disease, Congestive 
Heart Failure, and Cardiac Arrest/Ventricular Fibrillation.

Cancer Patient Covered beneficiary with either (1) two or more malignant neoplasm principal diagnoses on claims at least 30 days apart and no more than 1 year apart or (2) 
at least one claim for malignant neoplasm and at least one claim for chemotherapy, radiation, or resection. The analysis is restricted to the following types of 
cancer:  lung, prostate, colorectal, breast, ovarian, and lymphoma/leukemia.

Newborn Patient Covered beneficiary who is born during the calendar year considered. 
Diagnostic Imaging Patient Covered beneficiary with at least one claim for MRI, CT, Ultrasound or a pregnant woman with one or more OB Ultrasound claims.

Commercial Spending Measures Sum of paid amount and out of pocket (deductible, coinsurance and co-payment) for the relevant sample (e.g., overall population, cardiac, cancer, newborns, 
or diagnostic imaging patients).

Medicare Spending Measures Allowed amount for the relevant sample (e.g., overall population, cardiac, cancer, newborns, or diagnostic imaging patients).
Pmpm Spending

Average cost for each member each month, among the sample considered (e.g., overall population, cardiac, cancer, newborns, or diagnostic imaging patients).
Inpatient Days Total number of days spent in an inpatient setting2 among the sample considered (e.g., overall population, cardiac, cancer, newborns, or diagnostic imaging 

patients).
Inpatient Days per Covered 
Beneficiary

Total number of days spent in an inpatient setting divided by the number of beneficiaries in the sample considered (e.g., overall population, cardiac, cancer, 
newborns, or diagnostic imaging patients).

Number of Admissions Total number of unique inpatient admissions among the sample considered (e.g., overall population, cardiac, cancer, newborns, or diagnostic imaging 
patients).

Number of Admissions per Covered 
Beneficiary

Total number of unique inpatient admissions divided by the number of beneficiaries in the sample considered (e.g., overall population, cardiac, cancer, 
newborns, or diagnostic imaging patients).

Number of MD Office/Clinic Visits Total number of unique visits to an MD office, a hospital clinic or a state or local public health clinic among the sample considered (e.g., overall population, 
cardiac, cancer, newborns, or diagnostic imaging patients).

Number of MD Office/Clinic Visits 
per Covered Beneficiary

Total number of unique visits to an MD office, a hospital clinic or a state or local public health clinic, divided by the number of beneficiaries in the sample 
considered (e.g., overall population, cardiac, cancer, newborns, or diagnostic imaging patients).

St
ud

y 
P

op
ul

at
io

n
Sp

en
di

ng
 a

nd
 U

til
iz

at
io

n 
M

ea
su

re
s

 
 
 
Notes 
1. Gaps of 3 days or less between consecutive eligibility periods are allowed. 
2. Inpatient days are calculated as (discharge day - admission day + 1). 
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Table 6.  National Spending and Utilization Patterns, Overall Population and By Condition, 1999 
 

 Commercial  Medicare 

  

Overall 
Population 

Cardiac 
Patients 

Cancer 
Patients 

Newborn 
Patients 

Diagnostic 
Imaging 
Patients   

Overall 
Population 

Cardiac 
Patients 

Cancer 
Patients 

Newborn 
Patients 

Diagnostic 
Imaging 
Patients 

Covered Beneficiaries 2,911,823 64,408 27,212 2,228 874,039  5,559,404 839,448 320,516 - 3,266,228 
            
Inpatient Spending ($000) 1,422,868 363,884 148,330 39,934 1,320,877  17,997,664 9,472,470 2,098,426 - 17,629,960 
Outpatient Spending ($000) 2,819,553 196,490 230,465 2,879 2,051,663  9,827,863 2,499,961 1,558,682 - 8,514,886 

Total 1 Spending ($000) 4,242,421 560,374 378,794 42,813 3,372,540  27,825,527 11,972,430 3,657,109 - 26,144,846 
            
Inpatient Spending ($ PMPM) 41 471 454 1,494 126  270 940 546 - 450 
Outpatient Spending ($PMPM) 81 254 706 108 196  147 248 405 - 217 

Total 1 Spending ($PMPM) 121 725 1,160 1,601 322  417 1,189 951 - 667 
            
Inpatient Days 879,701 165,407 83,959 27,262 776,325  18,782,668 8,948,024 1,832,352 - 18,162,700 
Number of Admissions 167,509 31,200 13,004 2,477 146,874  2,144,328 1,030,456 223,920 - 2,091,456 
Number of MD Office/Clinic visits 16,003,458 550,902 384,378 15,375 8,771,376  71,553,276 17,349,160 7,113,468 - 56,466,628 
            
Inpatient Days per Covered Beneficiary 0.30 2.57 3.09 12.20 0.90  3.38 10.66 5.72 - 5.56 
Number of Admissions per Covered Beneficiary 0.06 0.48 0.48 1.11 0.17  0.39 1.23 0.70 - 0.64 
Number of MD Office/Clinic Covered 
Beneficiary 5.50 8.55 14.13 6.90 10.04   12.87 20.67 22.19 - 17.29 

 
1. Total spending is the sum of inpatient and outpatient spending. It does not include prescription drug costs. 
PMPM is Per Member Per Month. 
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Table 7. Spending Measures Associated with Each Technology Measure 
 

Measure Utilization 
Level 1 (specific) 

spending 

Level 2 
(intermediate) 

spending 

Level 3 (broadest) 
level of spending 

Cath Labs Number of inpatient 
and outpatient Cath 
procedures 

PMPM spending on 
inpatient and outpatient 
Cath procedures 

PMPM spending 
on cardiac 
patients  

Total PMPM 
spending 

ICD implantation Number of inpatient 
and outpatient ICD 
procedures 

PMPM spending on 
inpatient and outpatient 
ICD procedures 

PMPM spending 
on cardiac 
patients  

Total PMPM 
spending 

PTCA capability Number of inpatient 
and outpatient PTCA 
procedures 

PMPM spending on 
inpatient and outpatient 
PTCA procedures  

PMPM spending 
on cardiac 
patients  

Total PMPM 
spending 

CABG capability Number of inpatient 
and outpatient  CABG 
procedures 

PMPM spending on 
inpatient and outpatient 
CABG procedures 

PMPM spending 
on cardiac 
patients  

Total PMPM 
spending 

CICU beds Number of 
hospitalizations with a 
CICU stay  

PMPM spending in 
CICUs 

PMPM spending 
on cardiac 
patients  

Total PMPM 
spending 

PET Scanners Number of inpatient 
and outpatient PET 
procedures 

PMPM spending on 
inpatient and outpatient 
PET procedures 

PMPM spending 
on cancer 
patients  

Total PMPM 
spending 

Radiation 
Oncology 
Capability 

Share receiving 
radiation treatment 
among all cancer 
patients  

PMPM spending on 
inpatient and outpatient 
radiation procedures 

PMPM spending 
on cancer 
patients  

Total PMPM 
spending 

Freestanding MRI Number of outpatient 
MRI procedures 

PMPM spending on 
outpatient MRI 

PMPM spending 
on outpatient 
diagnostic 
imaging 
(including MRI, 
CT, Ultrasound, 
and X-ray) 

Total PMPM 
spending 

Freestanding CT Number of outpatient 
CT procedures 

PMPM spending on 
outpatient CT 

PMPM spending 
on outpatient 
diagnostic 
imaging 
(including MRI, 
CT, Ultrasound, 
and X-ray) 

Total PMPM 
spending 

NICU Hospitals  Number of NICU days PMPM spending on 
hospitalizations with a 
NICU stay 

PMPM spending 
on newborns 

Total PMPM 
spending 

NICU Beds Number of NICU days PMPM spending on 
hospitalizations with a 
NICU stay 

PMPM spending 
on newborns 

Total PMPM 
spending 

 
Notes: 
Cath is catheterization, ICD is Implantable Cardioverter Defibrillator, PTCA is Percutaneous Transluminal 
Coronary Angioplasty, CABG is Coronary Artery Bypass Graft, CICU is Cardiac Intensive Care Unit, PET 
is Positron Emission Tomography, MRI is Magnetic Resonance Imaging, CT is Computed Tomography, 
NICU is Neonatal Intensive Care Unit, and PMPM is per member per month. 
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Table 8. Relationship Between Technology Availability and Technology 
Specific Utilization and Spending 
 
 Commercial Medicare 
 
 

 
Tech-

specific 
utilization 

[1] 

 
Tech-

specific 
spending 

[2] 

 
Tech-

specific 
utilization 

[3] 

 
Tech-

specific 
spending 

[4] 
     
Freestanding MRI units /1m pop +0.93%* +0.10%* +0.21%* +1.99%* 
     
Freestanding CT units /1m pop +1.26%* +0.16%* +0.42%* +1.15%* 
     
     
Cath hospitals /1m pop +1.21%* +0.35% +0.14%* -0.36% 
     
PTCA hospitals /1m pop +0.92% +0.28% +1.24%* +1.49%* 
     
CABG hospitals /1m pop +1.17% +0.15% +1.13%* +0.99% 
     
ICD hospitals /1m pop +0.32% +0.02% +4.00%* +5.90%* 
     
CICU hospitals /1m pop +1.16% +0.15% +2.40%* +3.06%* 
     
     
Hospitals with NICU /1m pop +2.56% +0.42% --- --- 
     
NICU beds /1m pop -0.04% -0.05% --- --- 
     
     
Hosps w/ radiation onc. /1m pop -4.45%* -0.22% -3.74%* -1.42%* 
     
Hospital with PET in the MSA +5.11% -0.05% a a 

 
     
 
Notes: * denotes p<0.05.  CT is Computed Tomography, Cath is catheterization, MRI is Magnetic 
Resonance Imaging, PTCA is Percutaneous Transluminal Coronary Angioplasty, CABG is Coronary 
Artery Bypass Graft, PET is Positron Emission Tomography, ICD is Implantable Cardioverter 
Defibrillator, CICU is Cardiac Intensive Care Unit, NICU is Neonatal Intensive Care Unit, Commerc ial 
population is non-elderly population., 1m pop is 1 million population, and MSA is Metropolitan Statistical 
Area. Tech-specific utilization for diagnostic imaging is the total number of outpatient procedures for the 
given service.  Tech-specific spending is outpatient spending for the given service. Tech-specific cardiac 
utilization measures the number of outpatient procedures plus the number of hospitalizations involving the 
service in question, among patients with a cardiac diagnosis.  Tech specific cardiac spending includes 
spending on outpatient services plus the total costs of hospitalizations that included these services, among 
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patients with a cardiac diagnosis. Tech specific cancer utilization is the number of outpatient services plus 
the number of hospitalizations involving the service among cancer patients.  Tech specific cancer spending 
includes spending on outpatient services plus the total costs of hospitalizations that included these services, 
among patients with a cancer diagnosis.  Cancer patients are those with claims data evidence of having lung 
cancer, prostate cancer, colorectal cancer, breast cancer, ovarian cancer, and lymphoma/leukemia.   Tech-
specific utilization for newborns is the number of NICU days per newborn.  Tech-specific spending is 
NICU spending among newborns. 
 
a: Unable to estimate due to low prevalence in the Medicare population. 
 
Sources: Verispan Data (1999-2001), AHA Survey (1998-2001), Commercial Population Data (1999-
2001), Medicare Data (1998-2000). 
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Table 9. Relationship Between Technology Availability and Category 
and Total Spending 
 
 Commercial Medicare 
 
 

 
Category 
spending 

[1] 

 
Total 

spending 
[2] 

 
Category 
spending 

[3] 

 
Total 

spending 
[4] 

     
Freestanding MRI units /1m pop +0.33%* +0.58%* +0.33%* +0.01% 
     
Freestanding CT units /1m pop +0.50%* +0.67%* +0.73%* +0.33%* 
     
     
Cath hospitals /1m pop +0.07% +0.81%* -0.28%* +0.01% 
     
PTCA hospitals /1m pop -0.42%* +0.73%* -0.25%* -0.28%* 
     
CABG hospitals /1m pop -0.84%* +0.53%* -0.21%* -0.26%* 
     
ICD hospitals /1m pop -0.14% +1.05%* +0.42%* -0.03%* 
     
CICU hospitals /1m pop -0.40% -0.25%* -0.05% +0.07% 
     
     
Hospitals with NICU /1m pop -2.80% -0.20%* --- --- 
     
NICU beds /1m pop -0.38% +0.03%* --- --- 
     
     
Hosps w/ radiation onc. /1m pop -0.49% +0.08% +0.06% +0.28%* 
     
Hospital with PET in the MSA +0.79% +1.12%* +2.39%* +1.63%* 
     
 
Notes: * denotes p<0.05.  MRI is Magnetic Resonance Imaging , CT is Computed Tomography, Cath is 
catheterization, PTCA is Percutaneous Transluminal Coronary Angioplasty, CABG is Coronary Artery 
Bypass Graft, ICD is Implantable Cardioverter Defibrillator, CICU is Cardiac Intensive Care Unit, NICU is 
Neonatal Intensive Care Unit, PET is Positron Emission Tomography, 1m pop is 1 million population, and 
MSA is Metropolitan Statistical Area. Category spending for diagnostic imaging includes all spending on 
outpatient MRI, CT, ultrasound, and x-ray among the entire population.  For cardiac, newborn, and cancer 
technologies, category spending is total spending on patients in the related category.  Results are from 
models that include one technology at a time.  
 
Sources: Verispan Data (1999-2001), AHA Survey (1998-2001), Commercial Population Data (1999-
2001), Medicare Data (1998-2000)  
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Figure 1. Percentage Change in Number of MRI Magnets, 
1999-2001 
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Figure 2. Percentage Change in Number of PTCA Hospitals, 
1998-2000 
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Figure 3. Percentage Change in Outpatient PMPM Spending 
for Overall Commercial Population, 1999 – 2001 
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Figure 4. Percentage Change in Outpatient PMPM Spending 
for Commercial Diagnostic Imaging Population, 1999 - 2001 
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Figure 5. Percentage Change in Outpatient PMPM Spending 
for Commercial Cardiac Care Population, 1999 - 2001 
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Appendix B 

 
Regression and sensitivity analysis results 



Table 40. Overall Diagnostic Imaging Utilization for Commercial Population Regressed on CT Units

(Including Radiology MDs) (Excluding Radiology MDs)

Dependent Variable: Overall Diagnostic Imaging Utilization Dependent Variable: Overall Diagnostic Imaging Utilization

Sum of Mean Sum of Mean
Squares Square Squares Square

Model 70 548,972 7842.46014 5335.7 <0.0001 Model 69 156,731 2271.47099 5037.17 <.0001
Error 8,720,000 12,812,699 1.46981 Error 8,720,000 3,930,980 0.45094
Corrected Total 8,720,000 13,361,671 Corrected Total 8,720,000 4,087,711

Root MSE 1.21236 R-Square 0.0411 Root MSE 0.67152 R-Square 0.0383
Dependent Mean 0.55101 Adj R-Sq 0.0411 Dependent Mean 0.21264 Adj R-Sq 0.0383
Coeff Var 220.02326 Coeff Var 315.80566

Parameter Standard Parameter Standard
Estimate Error Estimate Error

Intercept -0.04309 0.03864 -1.12 0.2648 Intercept -0.21161 0.02140 -9.89 <.0001
CT Units 0.00639 0.00037 17.39 <0.0001 CT Units 0.00299 0.00020 15.15 <.0001
CT Units squared -0.00022 0.00002 -9.92 <0.0001 CT Units squared -0.00007 0.00001 -6.08 <.0001
year2000 dummy: 1=2000 0.03680 0.00102 36.04 <0.0001 year2000 dummy: 1=2000 0.02501 0.00057 44.22 <.0001
year2001 dummy: 1=2001 0.06722 0.00105 63.86 <0.0001 year2001 dummy: 1=2001 0.04622 0.00058 79.34 <.0001
% pop age 25+ with less than 9 years education -0.15514 0.05619 -2.76 0.0058 % pop age 25+ with less than 9 years education 0.13113 0.03105 4.22 <.0001
% pop age 25+ with high school diploma or more 0.15913 0.04381 3.63 0.0003 % pop age 25+ with high school diploma or more 0.06606 0.02426 2.72 0.0065
% pop age 25+ with 4+ years college -0.53370 0.02268 -23.53 <0.0001 % pop age 25+ with 4+ years college -0.13139 0.01232 -10.66 <.0001
per capita income 0.00000 0.00000 10.69 <0.0001 per capita income 0.00000 0.00000 7.87 <.0001
unemployment rate 0.21410 0.04028 5.31 <0.0001 unemployment rate 0.07311 0.02226 3.28 0.0010
population density 0.00001 0.00000 10.90 <0.0001 population density 0.00000 0.00000 13.05 <.0001
total population 0.00000 0.00000 10.35 <0.0001 total population 0.00000 0.00000 14.59 <.0001
total MDs, pat care, nonfed (per million in MSA) 0.00000 0.00000 -0.21 0.8375 total MDs, pat care, nonfed (per million in MSA) 0.00000 0.00000 7.45 <.0001
radiology MDs, pat care, nonfed 0.00023 0.00004 6.10 <0.0001
ARF ST gen hosp beds (per million in MSA) 0.00000 0.00000 1.61 0.1082 ARF ST gen hosp beds (per million in MSA) 0.00000 0.00000 -1.49 0.1362
ARF ST gen hosp outpatient + ED visits (per million in MSA) 0.00000 0.00000 -3.90 <0.0001 ARF ST gen hosp outpatient + ED visits (per million in MSA) 0.00000 0.00000 0.19 0.8500
average Case-Severity in MSA of residence -0.00579 0.00712 -0.81 0.4160 average Case-Severity in MSA of residence -0.00105 0.00395 -0.27 0.7907
age 0.01502 0.00014 109.96 <0.0001 age 0.01796 0.00008 237.36 <.0001
age squared -0.00002 0.00000 -9.75 <0.0001 age squared -0.00017 0.00000 -159.78 <.0001
gender dummy 0.20987 0.00290 72.31 <0.0001 gender dummy 0.15716 0.00161 97.76 <.0001
interaction term between age and gender -0.02100 0.00020 -106.85 <0.0001 interaction term between age and gender -0.02039 0.00011 -187.28 <.0001
interaction term between age squared and gender 0.00023 0.00000 83.84 <0.0001 interaction term between age squared and gender 0.00027 0.00000 175.55 <.0001

Test for Joint Significance of Technology Variables Test for Joint Significance of Technology Variables
Mean Mean

Square Square
Numerator 2 323.00562 219.76 <0.0001 Numerator 2 102.91611 228.22 <.0001
Denominator 8,720,000 1.46981 Denominator 8,720,000 0.45094

Parameter Estimates

Variable t Value

Analysis of Variance

Source DF F Value Pr > F

Pr > |t|

Pr > F

Parameter Estimates

Analysis of Variance

Source DF F Value Pr > F

DF F Value Pr > F

Variable t Value Pr > |t|

SourceSource DF F Value

ANALYSIS GROUP, INC.Page 94



Table 41. Total Commercial Spending for Cardiac Population Regressed on CATH Facilities

(Including Cardiovascular Disease MDs) (Excluding Cardiovascular Disease MDs)

Dependent Variable: Total PMPM Dependent Variable: Total PMPM

Sum of Mean Sum of Mean
Squares Square Squares Square

Model 69 6,072 88.00341 32 <.0001 Model 68 6,061 89.12866 33 <.0001
Error 207,720 564,328 2.71677 Error 207,721 564,340 2.71682
Corrected Total 207,789 570,400 Corrected Total 207,789 570,400

Root MSE 1.64826 R-Square 0.0106 Root MSE 1.64828 R-Square 0.0106
Dependent Mean 5.40601 Adj R-Sq 0.0103 Dependent Mean 5.40601 Adj R-Sq 0.0103
Coeff Var 30.48944 Coeff Var 30.48968

Parameter Standard Parameter Standard
Estimate Error Estimate Error

Intercept 3.15624 0.36915 8.55 <.0001 Intercept 3.21080 0.36820 8.72 <.0001
CATH 0.00072 0.00465 0.16 0.87670 CATH 0.00025 0.00464 0.05 0.95780
CATH squared 0.00000 0.00020 0.00 0.99840 CATH squared 0.00000 0.00020 -0.01 0.99290
year2000 dummy: 1=2000 0.06909 0.00912 7.58 <.0001 year2000 dummy: 1=2000 0.06918 0.00912 7.59 <.0001
year2001 dummy: 1=2001 0.12263 0.00913 13.44 <.0001 year2001 dummy: 1=2001 0.12320 0.00912 13.51 <.0001
% pop age 25+ with 4+ years college -0.73079 0.20954 -3.49 0.00050 % pop age 25+ with 4+ years college -0.64481 0.20533 -3.14 0.00170
% pop age 25+ with high school diploma or more 1.26697 0.40398 3.14 0.00170 % pop age 25+ with high school diploma or more 1.22318 0.40342 3.03 0.00240
% pop age 25+ with less than 9 years education 0.73103 0.52801 1.38 0.16620 % pop age 25+ with less than 9 years education 0.65174 0.52661 1.24 0.21590
per capita income 0.00001 0.00000 3.04 0.00230 per capita income 0.00000 0.00000 2.67 0.00770
unemployment rate 1.85403 0.35751 5.19 <.0001 unemployment rate 1.85036 0.35751 5.18 <.0001
population density 0.00001 0.00000 1.41 0.15740 population density 0.00001 0.00000 1.61 0.10810
total population 0.00000 0.00000 -0.11 0.91440 total population 0.00000 0.00000 0.06 0.94900
total MDs, pat care, non-fed (per million in MSA) 0.00001 0.00001 0.69 0.48930 total MDs, pat care, non-fed (per million in MSA) -0.00001 0.00001 -1.49 0.13610
cardiovascular disease MDs, pat care, non-fed (per million in -0.00060 0.00029 -2.06 0.03980
ARF ST gen hosp beds (per million in MSA) 0.00000 0.00001 -0.41 0.68440 ARF ST gen hosp beds (per million in MSA) 0.00000 0.00001 -0.39 0.69550
ARF ST gen hosp outpatient + ED visits (per million in MSA) 0.00000 0.00000 2.65 0.00800 ARF ST gen hosp outpatient + ED visits (per million in MSA) 0.00000 0.00000 2.82 0.00480
average Case-Severity in MSA of residence 0.40051 0.06290 6.37 <.0001 average Case-Severity in MSA of residence 0.40043 0.06290 6.37 <.0001
age 0.00007 0.00001 6.17 <.0001 age 0.00007 0.00001 6.17 <.0001
age squared 0.00000 0.00000 -4.92 <.0001 age squared 0.00000 0.00000 -4.92 <.0001
gender dummy 0.04739 0.15400 0.31 0.75830 gender dummy 0.04705 0.15400 0.31 0.75990
interaction term between age and gender 0.00001 0.00002 0.48 0.63000 interaction term between age and gender 0.00001 0.00002 0.48 0.62930
interaction term between age squared and gender 0.00000 0.00000 -0.18 0.86010 interaction term between age squared and gender 0.00000 0.00000 -0.18 0.86000

Numerator 2 0.31065 0.11 0.892 Numerator 2 0.02689 0.01 0.9902
Denominator 207,720 2.71677 Denominator 207,721 2.71682

Analysis of Variance

Source DF F Value Pr > F

Analysis of Variance

Source DF F Value Pr > F

F Value Pr > F

Variable t Value Pr > |t|

Pr > F Source DF MeanSource DF Mean F Value

Parameter Estimates Parameter Estimates

Test for Joint Significance of Technology Variables Test for Joint Significance of Technology Variables

Variable t Value Pr > |t|
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Table 42. Total Commercial Spending for Cardiac Population Regressed on PTCA Facilities

(Including Cardiovascular Disease MDs) (Excluding Cardiovascular Disease MDs)

Dependent Variable: Total PMPM Dependent Variable: Total PMPM

Sum of Mean Sum of Mean
Squares Square Squares Square

Model 69 6,094 88.32164 33 <.0001 Model 68 6,090 89.56273 33 <.0001
Error 207,720 564,306 2.71667 Error 207,721 564,310 2.71667
Corrected Total 207,789 570,400 Corrected Total 207,789 570,400

Root MSE 1.64823 R-Square 0.0107 Root MSE 1.64823 R-Square 0.0107
Dependent Mean 5.40601 Adj R-Sq 0.0104 Dependent Mean 5.40601 Adj R-Sq 0.0104
Coeff Var 30.48885 Coeff Var 30.48888

Parameter Standard Parameter Standard
Estimate Error Estimate Error

Intercept 3.19283 0.36520 8.74 <.0001 Intercept 3.22378 0.36429 8.85 <.0001
PTCA -0.00366 0.00329 -1.11 0.26610 PTCA -0.00423 0.00325 -1.30 0.19320
PTCA squared -0.00007 0.00018 -0.41 0.68230 PTCA squared -0.00007 0.00018 -0.39 0.69530
year2000 dummy: 1=2000 0.06934 0.00911 7.61 <.0001 year2000 dummy: 1=2000 0.06945 0.00911 7.62 <.0001
year2001 dummy: 1=2001 0.12303 0.00912 13.49 <.0001 year2001 dummy: 1=2001 0.12344 0.00912 13.54 <.0001
% pop age 25+ with 4+ years college -0.69293 0.20895 -3.32 0.00090 % pop age 25+ with 4+ years college -0.63685 0.20368 -3.13 0.00180
% pop age 25+ with high school diploma or more 1.21838 0.40260 3.03 0.00250 % pop age 25+ with high school diploma or more 1.19202 0.40200 2.97 0.00300
% pop age 25+ with less than 9 years education 0.57747 0.52570 1.10 0.27200 % pop age 25+ with less than 9 years education 0.52856 0.52412 1.01 0.31320
per capita income 0.00000 0.00000 2.90 0.00370 per capita income 0.00000 0.00000 2.70 0.00700
unemployment rate 1.90285 0.35670 5.33 <.0001 unemployment rate 1.89893 0.35669 5.32 <.0001
population density 0.00001 0.00000 1.61 0.10760 population density 0.00001 0.00000 1.72 0.08550
total population 0.00000 0.00000 -0.47 0.64100 total population 0.00000 0.00000 -0.37 0.71200
total MDs, pat care, non-fed (per million in MSA) 0.00001 0.00001 0.48 0.63150 total MDs, pat care, non-fed (per million in MSA) -0.00001 0.00001 -0.74 0.45990
cardiovascular disease MDs, pat care, non-fed (per million in -0.00036 0.00030 -1.20 0.22920
ARF ST gen hosp beds (per million in MSA) 0.00000 0.00001 0.21 0.83100 ARF ST gen hosp beds (per million in MSA) 0.00000 0.00001 0.24 0.80760
ARF ST gen hosp outpatient + ED visits (per million in MSA) 0.00000 0.00000 2.78 0.00540 ARF ST gen hosp outpatient + ED visits (per million in MSA) 0.00000 0.00000 2.89 0.00390
average Case-Severity in MSA of residence 0.40947 0.06276 6.52 <.0001 average Case-Severity in MSA of residence 0.40929 0.06276 6.52 <.0001
age 0.00007 0.00001 6.16 <.0001 age 0.00007 0.00001 6.17 <.0001
age squared 0.00000 0.00000 -4.92 <.0001 age squared 0.00000 0.00000 -4.92 <.0001
gender dummy 0.04912 0.15400 0.32 0.74980 gender dummy 0.04911 0.15400 0.32 0.74980
interaction term between age and gender 0.00001 0.00002 0.47 0.63750 interaction term between age and gender 0.00001 0.00002 0.47 0.63790
interaction term between age squared and gender 0.00000 0.00000 -0.17 0.86720 interaction term between age squared and gender 0.00000 0.00000 -0.17 0.86780

Numerator 2 11.28951 4.16 0.0157 Numerator 2 14.78525 5.44 0.0043
Denominator 207,720 2.71667 Denominator 207,721 2.71667

Test for Joint Significance of Technology Variables

Source DF F Value Pr > FMean

Variable t Value Pr > |t|

Parameter Estimates

Analysis of Variance

Source DF F Value Pr > F

Analysis of Variance

Source DF F Value Pr > F

Variable t Value Pr > |t|

Parameter Estimates

Test for Joint Significance of Technology Variables

Source DF Mean F Value Pr > F
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Table 43. Total Commercial Spending for Cardiac Population Regressed on CABG Facilities

(Including Cardiovascular Disease MDs) (Excluding Cardiovascular Disease MDs)

Dependent Variable: Total PMPM Dependent Variable: Total PMPM

Sum of Mean Sum of Mean
Squares Square Squares Square

Model 69 6,110 88.54849 33 <.0001 Model 68 6,108 89.82169 33 <.0001
Error 207,720 564,290 2.71659 Error 207,721 564,292 2.71659
Corrected Total 207,789 570,400 Corrected Total 207,789 570,400

Root MSE 1.64821 R-Square 0.0107 Root MSE 1.64821 R-Square 0.0107
Dependent Mean 5.40601 Adj R-Sq 0.0104 Dependent Mean 5.40601 Adj R-Sq 0.0104
Coeff Var 30.48843 Coeff Var 30.48841

Parameter Standard Parameter Standard
Estimate Error Estimate Error

Intercept 3.13382 0.36631 8.56 <.0001 Intercept 3.15505 0.36546 8.63 <.0001
CABG -0.01023 0.00369 -2.77 0.00560 CABG -0.01067 0.00366 -2.92 0.00350
CABG squared 0.00027 0.00023 1.16 0.24520 CABG squared 0.00026 0.00023 1.15 0.24970
year2000 dummy: 1=2000 0.06876 0.00911 7.54 <.0001 year2000 dummy: 1=2000 0.06881 0.00911 7.55 <.0001
year2001 dummy: 1=2001 0.12271 0.00912 13.45 <.0001 year2001 dummy: 1=2001 0.12298 0.00912 13.49 <.0001
% pop age 25+ with 4+ years college -0.68006 0.20902 -3.25 0.00110 % pop age 25+ with 4+ years college -0.64003 0.20367 -3.14 0.00170
% pop age 25+ with high school diploma or more 1.29760 0.40376 3.21 0.00130 % pop age 25+ with high school diploma or more 1.27998 0.40323 3.17 0.00150
% pop age 25+ with less than 9 years education 0.67185 0.52743 1.27 0.20270 % pop age 25+ with less than 9 years education 0.63819 0.52595 1.21 0.22500
per capita income 0.00000 0.00000 2.71 0.00680 per capita income 0.00000 0.00000 2.58 0.01000
unemployment rate 1.86601 0.35680 5.23 <.0001 unemployment rate 1.86249 0.35677 5.22 <.0001
population density 0.00001 0.00000 1.58 0.11330 population density 0.00001 0.00000 1.67 0.09580
total population 0.00000 0.00000 -0.52 0.60290 total population 0.00000 0.00000 -0.46 0.64870
total MDs, pat care, non-fed (per million in MSA) 0.00001 0.00001 0.56 0.57730 total MDs, pat care, non-fed (per million in MSA) 0.00000 0.00001 -0.17 0.86200
cardiovascular disease MDs, pat care, non-fed (per million in -0.00026 0.00030 -0.85 0.39430
ARF ST gen hosp beds (per million in MSA) 0.00000 0.00001 0.37 0.71080 ARF ST gen hosp beds (per million in MSA) 0.00000 0.00001 0.40 0.68840
ARF ST gen hosp outpatient + ED visits (per million in MSA) 0.00000 0.00000 2.64 0.00840 ARF ST gen hosp outpatient + ED visits (per million in MSA) 0.00000 0.00000 2.73 0.00640
average Case-Severity in MSA of residence 0.41283 0.06278 6.58 <.0001 average Case-Severity in MSA of residence 0.41273 0.06278 6.57 <.0001
age 0.00007 0.00001 6.16 <.0001 age 0.00007 0.00001 6.16 <.0001
age squared 0.00000 0.00000 -4.91 <.0001 age squared 0.00000 0.00000 -4.91 <.0001
gender dummy 0.04894 0.15400 0.32 0.75060 gender dummy 0.04899 0.15400 0.32 0.75040
interaction term between age and gender 0.00001 0.00002 0.47 0.63910 interaction term between age and gender 0.00001 0.00002 0.47 0.63960
interaction term between age squared and gender 0.00000 0.00000 -0.16 0.87080 interaction term between age squared and gender 0.00000 0.00000 -0.16 0.87150

Numerator 2 19.11603 7.04 0.0009 Numerator 2 23.58998 8.68 0.0002
Denominator 207,720 2.71659 Denominator 207,721 2.71659

F Value Pr > F

Variable t Value Pr > |t|

Parameter Estimates

Analysis of Variance

Source DF F Value Pr > F

Analysis of Variance

Source DF F Value Pr > F

Variable t Value Pr > |t|

Parameter Estimates

Test for Joint Significance of Technology Variables

Mean Source DF Mean F Value Pr > F

Test for Joint Significance of Technology Variables

Source DF
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Table 44. Total Commercial Spending for Cardiac Population Regressed on ICD Facilities

(Including Cardiovascular Disease MDs) (Excluding Cardiovascular Disease MDs)

Dependent Variable: Total PMPM Dependent Variable: Total PMPM

Sum of Mean Sum of Mean
Squares Square Squares Square

Model 69 6,081 88.13286 32 <.0001 Model 68 6,074 89.32001 33 <.0001
Error 207,720 564,319 2.71673 Error 207,721 564,327 2.71675
Corrected Total 207,789 570,400 Corrected Total 207,789 570,400

Root MSE 1.64825 R-Square 0.0107 Root MSE 1.64826 R-Square 0.0106
Dependent Mean 5.40601 Adj R-Sq 0.0103 Dependent Mean 5.40601 Adj R-Sq 0.0103
Coeff Var 30.4892 Coeff Var 30.48933

Parameter Standard Parameter Standard
Estimate Error Estimate Error

Intercept 3.16464 0.36579 8.65 <.0001 Intercept 3.20306 0.36505 8.77 <.0001
ICD 0.00100 0.00424 0.23 0.81440 ICD 0.00084 0.00424 0.20 0.84370
ICD squared -0.00039 0.00036 -1.09 0.27500 ICD squared -0.00043 0.00036 -1.20 0.23050
year2000 dummy: 1=2000 0.06941 0.00912 7.61 <.0001 year2000 dummy: 1=2000 0.06957 0.00912 7.63 <.0001
year2001 dummy: 1=2001 0.12312 0.00913 13.49 <.0001 year2001 dummy: 1=2001 0.12371 0.00912 13.57 <.0001
% pop age 25+ with 4+ years college -0.72188 0.20861 -3.46 0.00050 % pop age 25+ with 4+ years college -0.64835 0.20380 -3.18 0.00150
% pop age 25+ with high school diploma or more 1.25261 0.40332 3.11 0.00190 % pop age 25+ with high school diploma or more 1.22143 0.40288 3.03 0.00240
% pop age 25+ with less than 9 years education 0.66838 0.52471 1.27 0.20270 % pop age 25+ with less than 9 years education 0.61384 0.52367 1.17 0.24110
per capita income 0.00000 0.00000 2.88 0.00400 per capita income 0.00000 0.00000 2.57 0.01000
unemployment rate 1.88398 0.35657 5.28 <.0001 unemployment rate 1.87597 0.35654 5.26 <.0001
population density 0.00001 0.00000 1.54 0.12450 population density 0.00001 0.00000 1.68 0.09320
total population 0.00000 0.00000 -0.35 0.72280 total population 0.00000 0.00000 -0.21 0.83580
total MDs, pat care, non-fed (per million in MSA) 0.00001 0.00002 0.61 0.54090 total MDs, pat care, non-fed (per million in MSA) -0.00001 0.00001 -1.04 0.29970
cardiovascular disease MDs, pat care, non-fed (per million in -0.00048 0.00029 -1.65 0.09870
ARF ST gen hosp beds (per million in MSA) 0.00000 0.00001 -0.07 0.94580 ARF ST gen hosp beds (per million in MSA) 0.00000 0.00001 -0.07 0.94550
ARF ST gen hosp outpatient + ED visits (per million in MSA) 0.00000 0.00000 2.75 0.00600 ARF ST gen hosp outpatient + ED visits (per million in MSA) 0.00000 0.00000 2.89 0.00380
average Case-Severity in MSA of residence 0.40512 0.06278 6.45 <.0001 average Case-Severity in MSA of residence 0.40438 0.06278 6.44 <.0001
age 0.00007 0.00001 6.16 <.0001 age 0.00007 0.00001 6.17 <.0001
age squared 0.00000 0.00000 -4.91 <.0001 age squared 0.00000 0.00000 -4.92 <.0001
gender dummy 0.04834 0.15400 0.31 0.75360 gender dummy 0.04821 0.15400 0.31 0.75420
interaction term between age and gender 0.00001 0.00002 0.48 0.63410 interaction term between age and gender 0.00001 0.00002 0.48 0.63400
interaction term between age squared and gender 0.00000 0.00000 -0.17 0.86410 interaction term between age squared and gender 0.00000 0.00000 -0.17 0.86440

Numerator 2 4.77679 1.76 0.1723 Numerator 2 6.53297 2.4 0.0903
Denominator 207,720 2.71673 Denominator 207,721 2.71675

F Value Pr > F

Variable t Value Pr > |t|

Parameter Estimates

Analysis of Variance

Source DF F Value Pr > F

Analysis of Variance

Source DF F Value Pr > F

Variable t Value Pr > |t|

Parameter Estimates

Test for Joint Significance of Technology Variables

Mean Source DF Mean F Value Pr > F

Test for Joint Significance of Technology Variables

Source DF

ANALYSIS GROUP, INC.Page 98



Table 45. Total Commercial Spending for Cardiac Population Regressed on CICU Facilities

(Including Cardiovascular Disease MDs) (Excluding Cardiovascular Disease MDs)

Dependent Variable: Total PMPM Dependent Variable: Total PMPM

Sum of Mean Sum of Mean
Squares Square Squares Square

Model 69 6,078 88.09178 32 <.0001 Model 68 6,068 89.23393 33 <.0001
Error 207,668 564,175 2.71671 Error 207,669 564,185 2.71675
Corrected Total 207,737 570,253 Corrected Total 207,737 570,253

Root MSE 1.64825 R-Square 0.0107 Root MSE 1.64826 R-Square 0.0106
Dependent Mean 5.40606 Adj R-Sq 0.0103 Dependent Mean 5.40606 Adj R-Sq 0.0103
Coeff Var 30.48884 Coeff Var 30.48904

Parameter Standard Parameter Standard
Estimate Error Estimate Error

Intercept 3.17843 0.36560 8.69 <.0001 Intercept 3.22756 0.36474 8.85 <.0001
CICU -0.00614 0.00258 -2.38 0.01720 CICU -0.00614 0.00258 -2.38 0.01730
CICU squared 0.00018 0.00008 2.23 0.02600 CICU squared 0.00019 0.00008 2.26 0.02370
year2000 dummy: 1=2000 0.06830 0.00912 7.49 <.0001 year2000 dummy: 1=2000 0.06841 0.00912 7.50 <.0001
year2001 dummy: 1=2001 0.12246 0.00912 13.42 <.0001 year2001 dummy: 1=2001 0.12307 0.00912 13.50 <.0001
% pop age 25+ with 4+ years college -0.74726 0.20872 -3.58 0.00030 % pop age 25+ with 4+ years college -0.66137 0.20406 -3.24 0.00120
% pop age 25+ with high school diploma or more 1.28637 0.40272 3.19 0.00140 % pop age 25+ with high school diploma or more 1.24661 0.40221 3.10 0.00190
% pop age 25+ with less than 9 years education 0.71180 0.52392 1.36 0.17430 % pop age 25+ with less than 9 years education 0.64994 0.52297 1.24 0.21390
per capita income 0.00001 0.00000 3.04 0.00230 per capita income 0.00000 0.00000 2.68 0.00730
unemployment rate 1.92277 0.35756 5.38 <.0001 unemployment rate 1.90998 0.35751 5.34 <.0001
population density 0.00001 0.00000 1.51 0.13120 population density 0.00001 0.00000 1.67 0.09540
total population 0.00000 0.00000 -0.17 0.86400 total population 0.00000 0.00000 0.05 0.96080
total MDs, pat care, non-fed (per million in MSA) 0.00001 0.00001 0.68 0.49430 total MDs, pat care, non-fed (per million in MSA) -0.00001 0.00001 -1.46 0.14490
cardiovascular disease MDs, pat care, non-fed (per million in -0.00057 0.00029 -1.96 0.05010
ARF ST gen hosp beds (per million in MSA) 0.00000 0.00001 0.16 0.86970 ARF ST gen hosp beds (per million in MSA) 0.00000 0.00001 0.11 0.91210
ARF ST gen hosp outpatient + ED visits (per million in MSA) 0.00000 0.00000 2.69 0.00710 ARF ST gen hosp outpatient + ED visits (per million in MSA) 0.00000 0.00000 2.86 0.00430
average Case-Severity in MSA of residence 0.39115 0.06307 6.20 <.0001 average Case-Severity in MSA of residence 0.38930 0.06306 6.17 <.0001
age 0.00007 0.00001 6.18 <.0001 age 0.00007 0.00001 6.19 <.0001
age squared 0.00000 0.00000 -4.93 <.0001 age squared 0.00000 0.00000 -4.94 <.0001
gender dummy 0.04759 0.15400 0.31 0.75730 gender dummy 0.04723 0.15400 0.31 0.75910
interaction term between age and gender 0.00001 0.00002 0.48 0.63260 interaction term between age and gender 0.00001 0.00002 0.48 0.63170
interaction term between age squared and gender 0.00000 0.00000 -0.17 0.86300 interaction term between age squared and gender 0.00000 0.00000 -0.17 0.86240

Numerator 2 7.97647 2.94 0.0531 Numerator 2 8.05268 2.96 0.0516
Denominator 207,668 2.71671 Denominator 207,669 2.71675

F Value Pr > F

Variable t Value

Parameter Estimates

Pr > |t|

Analysis of Variance

Source DF F Value Pr > F

Analysis of Variance

Source DF F Value Pr > F

Variable t Value

Parameter Estimates

Pr > |t|

Test for Joint Significance of Technology Variables

Mean Source DF Mean F Value Pr > F

Test for Joint Significance of Technology Variables

Source DF
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Table 46. Total Spending for Newborns Regressed on NICU Beds

(Including Pediatricians) (Excluding Pediatricians)

Dependent Variable: Total Newborn PMPM Dependent Variable: Total Newborn PMPM

Sum of Mean Sum of Mean
Squares Square Squares Square

Model 62 1,329 21.43922 2 <.0001 Model 60 1,316 21.92921 2 <.0001
Error 15,686 141,625 9.02876 Error 15,688 141,639 9.02847
Corrected Total 15,748 142,954 Corrected Total 15,748 142,954

Root MSE 3.00479 R-Square 0.0093 Root MSE 3.00474 R-Square 0.0092
Dependent Mean 2.02972 Adj R-Sq 0.0054 Dependent Mean 2.02972 Adj R-Sq 0.0054
Coeff Var 148.03935 Coeff Var 148.03696

Parameter Standard Parameter Standard
Estimate Error Estimate Error

Intercept -0.39939 2.47462 -0.16 0.87180 Intercept -0.29819 2.43415 -0.12 0.90250
NICU beds -0.00381 0.00164 -2.33 0.01990 NICU beds -0.00340 0.00160 -2.12 0.03390
NICU beds squared 0.00001 0.00001 1.99 0.04640 NICU beds squared 0.00001 0.00001 1.88 0.06040
year2000 dummy: 1=2000 0.31401 0.05937 5.29 <.0001 year2000 dummy: 1=2000 0.31906 0.05920 5.39 <.0001
year2001 dummy: 1=2001 0.29863 0.06079 4.91 <.0001 year2001 dummy: 1=2001 0.30273 0.06066 4.99 <.0001
% pop age 25+ with 4+ years college 0.29427 1.26901 0.23 0.81660 % pop age 25+ with 4+ years college 0.44913 1.26261 0.36 0.72210
% pop age 25+ with high school diploma or more 0.09424 2.74136 0.03 0.97260 % pop age 25+ with high school diploma or more -0.19627 2.68412 -0.07 0.94170
% pop age 25+ with less than 9 years education 1.48715 3.28987 0.45 0.65120 % pop age 25+ with less than 9 years education 1.25976 3.19048 0.39 0.69300
per capita income 0.00000 0.00001 0.05 0.95620 per capita income 0.00000 0.00001 0.16 0.87320
unemployment rate 1.27957 2.00777 0.64 0.52390 unemployment rate 1.42295 2.00425 0.71 0.47770
population density -0.00002 0.00003 -0.70 0.48200 population density -0.00002 0.00003 -0.74 0.45820
total population 0.00000 0.00000 0.50 0.61460 total population 0.00000 0.00000 0.56 0.57620
total MDs, pat care, non-fed (per million in MSA) -0.00009 0.00010 -0.89 0.37610 total MDs, pat care, non-fed (per million in MSA) -0.00001 0.00006 -0.21 0.83370
General Pediatricians (per million in MSA) 0.00044 0.00112 0.39 0.69330
Specialized Pediatricians (per million in MSA) 0.00218 0.00211 1.03 0.30320
ARF ST gen hosp beds (per million in MSA) 0.00003 0.00005 0.73 0.46460 ARF ST gen hosp beds (per million in MSA) 0.00003 0.00005 0.55 0.58430
ARF ST gen hosp outpatient + ED visits (per million in MSA) 0.00000 0.00000 -0.58 0.56380 ARF ST gen hosp outpatient + ED visits (per million in MSA) 0.00000 0.00000 -0.50 0.61740
average Case-Severity in MSA of residence 2.00163 0.39201 5.11 <.0001 average Case-Severity in MSA of residence 2.02609 0.39135 5.18 <.0001
gender dummy -0.03986 0.04910 -0.81 0.41690 gender dummy -0.03908 0.04909 -0.80 0.42600

Numerator 2 24.57038 2.72 0.0658 Numerator 2 20.32674 2.25 0.1053
Denominator 15,686 9.02876 Denominator 15,688 9.02847

Parameter Estimates

Mean

Test for Joint Significance of Technology Variables

Source DF F Value Pr > FMean

Variable t Value Pr > |t|

Parameter Estimates

Analysis of Variance

Source DF F Value Pr > F

Analysis of Variance

Source DF F Value Pr > F

Variable t Value Pr > |t|

Test for Joint Significance of Technology Variables

Source DF F Value Pr > F
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Table 47. Total Spending for Newborns Regressed on NICU Hospitals

(Including Pediatricians) (Excluding Pediatricians)

Dependent Variable: Total Newborn PMPM Dependent Variable: Total Newborn PMPM

Sum of Mean Sum of Mean
Squares Square Squares Square

Model 62 1,294 20.87711 2 <.0001 Model 60 1,288 21.45863 2 <.0001
Error 15,686 141,660 9.03098 Error 15,688 141,667 9.03027
Corrected Total 15,748 142,954 Corrected Total 15,748 142,954

Root MSE 3.00516 R-Square 0.0091 Root MSE 3.00504 R-Square 0.009
Dependent Mean 2.02972 Adj R-Sq 0.0051 Dependent Mean 2.02972 Adj R-Sq 0.0052
Coeff Var 148.05757 Coeff Var 148.05172

Parameter Standard Parameter Standard
Estimate Error Estimate Error

Intercept -0.27336 2.47384 -0.11 0.91200 Intercept -0.20396 2.43224 -0.08 0.93320
NICU hospitals (per million in MSA) -0.03078 0.02586 -1.19 0.23390 NICU hospitals (per million in MSA) -0.02701 0.02546 -1.06 0.28880
NICU hospitals (per million in MSA) squared 0.00141 0.00169 0.83 0.40550 NICU hospitals (per million in MSA) squared 0.00110 0.00166 0.67 0.50570
year2000 dummy: 1=2000 0.31763 0.05939 5.35 <.0001 year2000 dummy: 1=2000 0.32156 0.05918 5.43 <.0001
year2001 dummy: 1=2001 0.30234 0.06087 4.97 <.0001 year2001 dummy: 1=2001 0.30597 0.06068 5.04 <.0001
% pop age 25+ with 4+ years college 0.38534 1.27341 0.30 0.76220 % pop age 25+ with 4+ years college 0.52980 1.26240 0.42 0.67470
% pop age 25+ with high school diploma or more -0.02050 2.74023 -0.01 0.99400 % pop age 25+ with high school diploma or more -0.23489 2.67957 -0.09 0.93010
% pop age 25+ with less than 9 years education 1.21295 3.28950 0.37 0.71230 % pop age 25+ with less than 9 years education 1.09053 3.18972 0.34 0.73240
per capita income 0.00000 0.00001 -0.04 0.96460 per capita income 0.00000 0.00001 0.00 0.99680
unemployment rate 1.49501 2.00644 0.75 0.45620 unemployment rate 1.57286 2.00432 0.78 0.43260
population density -0.00002 0.00003 -0.56 0.57300 population density -0.00002 0.00003 -0.60 0.54750
total population 0.00000 0.00000 0.45 0.65130 total population 0.00000 0.00000 0.47 0.63510
total MDs, pat care, non-fed (per million in MSA) -0.00008 0.00010 -0.80 0.42250 total MDs, pat care, non-fed (per million in MSA) -0.00002 0.00006 -0.40 0.69060
General Pediatricians (per million in MSA) 0.00034 0.00112 0.30 0.76390
Specialized Pediatricians (per million in MSA) 0.00150 0.00207 0.72 0.46870
ARF ST gen hosp beds (per million in MSA) 0.00005 0.00005 1.06 0.28910 ARF ST gen hosp beds (per million in MSA) 0.00004 0.00004 0.97 0.33180
ARF ST gen hosp outpatient + ED visits (per million in MSA) 0.00000 0.00000 -0.85 0.39410 ARF ST gen hosp outpatient + ED visits (per million in MSA) 0.00000 0.00000 -0.83 0.40610
average Case-Severity in MSA of residence 1.96679 0.39177 5.02 <.0001 average Case-Severity in MSA of residence 1.98523 0.39101 5.08 <.0001
gender dummy -0.04011 0.04914 -0.82 0.41430 gender dummy -0.03982 0.04913 -0.81 0.41770

Numerator 2 7.14526 0.79 0.4533 Numerator 2 6.20931 0.69 0.5028
Denominator 15,686 9.03098 Denominator 15,688 9.03027

Parameter Estimates

Mean

Test for Joint Significance of Technology Variables

Source DF F Value Pr > FMean

Variable t Value Pr > |t|

Parameter Estimates

Analysis of Variance

Source DF F Value Pr > F

Analysis of Variance

Source DF F Value Pr > F

Variable t Value Pr > |t|

Test for Joint Significance of Technology Variables

Source DF F Value Pr > F
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Table 48. Total Spending for Cancer Population on Radiation Hospitals

(Including Oncology MDs) (Excluding Oncology MDs)

Dependent Variable: Total PMPM Dependent Variable: Total PMPM

Sum of Mean Sum of Mean
Squares Square Squares Square

Model 70 1,730 24.7208 5 <.0001 Model 69 1,713 24.82411 5 <.0001
Error 79,747 432,844 5.42771 Error 79,748 432,861 5.42787
Corrected Total 79,817 434,574 Corrected Total 79,817 434,574

Root MSE 2.32975 R-Square 0.004 Root MSE 2.32978 R-Square 0.0039
Dependent Mean 0.99331 Adj R-Sq 0.0031 Dependent Mean 0.99331 Adj R-Sq 0.0031
Coeff Var 234.54308 Coeff Var 234.54637

Parameter Standard Parameter Standard
Estimate Error Estimate Error

Intercept 2.22985 0.81436 2.74 0.00620 Intercept 2.24424 0.81433 2.76 0.00590
Radiation Hospital -0.00442 0.00771 -0.57 0.56600 Radiation Hospital -0.00361 0.00769 -0.47 0.63930
Radiation Hospital squared 0.00025 0.00040 0.63 0.52880 Radiation Hospital squared 0.00024 0.00040 0.60 0.55110
year2000 dummy: 1=2000 0.03247 0.02094 1.55 0.12100 year2000 dummy: 1=2000 0.03188 0.02094 1.52 0.12780
year2001 dummy: 1=2001 0.10074 0.02086 4.83 <.0001 year2001 dummy: 1=2001 0.10078 0.02086 4.83 <.0001
% pop age 25+ with 4+ years college -0.22597 0.43401 -0.52 0.60260 % pop age 25+ with 4+ years college -0.17385 0.43305 -0.40 0.68810
% pop age 25+ with high school diploma or more -1.72769 0.90348 -1.91 0.05580 % pop age 25+ with high school diploma or more -1.75309 0.90339 -1.94 0.05230
% pop age 25+ with less than 9 years education -3.31821 1.20148 -2.76 0.00580 % pop age 25+ with less than 9 years education -3.35016 1.20137 -2.79 0.00530
per capita income 0.00000 0.00000 1.04 0.29880 per capita income 0.00000 0.00000 0.92 0.35670
unemployment rate 1.22606 0.78917 1.55 0.12030 unemployment rate 1.30742 0.78789 1.66 0.09700
population density -0.00001 0.00001 -0.51 0.61180 population density -0.00001 0.00001 -0.73 0.46750
total population 0.00000 0.00000 0.42 0.67230 total population 0.00000 0.00000 0.41 0.67920
total MDs, pat care, non-fed (per million in MSA) -0.00002 0.00003 -0.76 0.44490 total MDs, pat care, non-fed (per million in MSA) 0.00001 0.00002 0.62 0.53340
oncology MDs, pat care, non-fed (per million in MSA) 0.00416 0.00231 1.80 0.07180
ARF ST gen hosp beds (per million in MSA) 0.00000 0.00002 -0.20 0.83870 ARF ST gen hosp beds (per million in MSA) 0.00000 0.00002 -0.24 0.81250
ARF ST gen hosp outpatient + ED visits (per million in MSA) 0.00000 0.00000 -0.49 0.62570 ARF ST gen hosp outpatient + ED visits (per million in MSA) 0.00000 0.00000 -0.27 0.78630
average Case-Severity in MSA of residence 0.26493 0.14784 1.79 0.07310 average Case-Severity in MSA of residence 0.25154 0.14765 1.70 0.08850
age 0.01109 0.00692 1.60 0.10910 age 0.01098 0.00692 1.59 0.11270
age squared -0.00020 0.00007 -2.78 0.00550 age squared -0.00020 0.00007 -2.76 0.00580
gender dummy 0.04715 0.24390 0.19 0.84670 gender dummy 0.04635 0.24390 0.19 0.84930
interaction term between age and gender -0.00113 0.01024 -0.11 0.91220 interaction term between age and gender -0.00115 0.01024 -0.11 0.91040
interaction term between age squared and gender 0.00007 0.00011 0.68 0.49730 interaction term between age squared and gender 0.00007 0.00011 0.68 0.49380

Numerator 2 1.0857 0.2 0.8187 Numerator 2 0.98856 0.18 0.8335
Denominator 79,747 5.42771 Denominator 79,748 5.42787

Variable t Value Pr > |t|

Parameter Estimates

Analysis of Variance

Source DF F Value Pr > F

Analysis of Variance

Source DF F Value Pr > F

Variable t Value Pr > |t|

Parameter Estimates

Test for Joint Significance of Technology Variables

Source DF F Value Pr > FMean

Test for Joint Significance of Technology Variables

Source DF F Value Pr > FMean
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Table 49. Total Spending for Cancer Population on PET Hospital Hospitals

(Including Oncology MDs) (Excluding Oncology MDs)

Dependent Variable: Total PMPM Dependent Variable: Total PMPM

Sum of Mean Sum of Mean
Squares Square Squares Square

Model 69 1,724 24.98427 5 <.0001 Model 68 1,708 25.11554 5 <.0001
Error 79,867 433,567 5.42862 Error 79,868 433,583 5.42875
Corrected Total 79,936 435,291 Corrected Total 79,936 435,291

Root MSE 2.32994 R-Square 0.004 Root MSE 2.32997 R-Square 0.0039
Dependent Mean 0.99350 Adj R-Sq 0.0031 Dependent Mean 0.99350 Adj R-Sq 0.0031
Coeff Var 234.51738 Coeff Var 234.52025

Parameter Standard Parameter Standard
Estimate Error Estimate Error

Intercept 2.25559 0.81383 2.77 0.00560 Intercept 2.27530 0.81376 2.80 0.00520
PET Hospital -0.00327 0.02362 -0.14 0.88980 PET Hospital -0.00546 0.02359 -0.23 0.81700
year2000 dummy: 1=2000 0.03270 0.02096 1.56 0.11880 year2000 dummy: 1=2000 0.03246 0.02096 1.55 0.12150
year2001 dummy: 1=2001 0.10031 0.02085 4.81 <.0001 year2001 dummy: 1=2001 0.10063 0.02085 4.83 <.0001
% pop age 25+ with 4+ years college -0.19598 0.42994 -0.46 0.64850 % pop age 25+ with 4+ years college -0.14532 0.42894 -0.34 0.73480
% pop age 25+ with high school diploma or more -1.76778 0.90414 -1.96 0.05060 % pop age 25+ with high school diploma or more -1.79951 0.90396 -1.99 0.04650
% pop age 25+ with less than 9 years education -3.37747 1.20070 -2.81 0.00490 % pop age 25+ with less than 9 years education -3.41681 1.20050 -2.85 0.00440
per capita income 0.00000 0.00000 0.99 0.32160 per capita income 0.00000 0.00000 0.89 0.37320
unemployment rate 1.20509 0.78416 1.54 0.12440 unemployment rate 1.29309 0.78250 1.65 0.09840
population density -0.00001 0.00001 -0.55 0.58490 population density -0.00001 0.00001 -0.77 0.44320
total population 0.00000 0.00000 0.40 0.68940 total population 0.00000 0.00000 0.41 0.68440
total MDs, pat care, non-fed (per million in MSA) -0.00002 0.00003 -0.75 0.45470 total MDs, pat care, non-fed (per million in MSA) 0.00001 0.00002 0.59 0.55810
oncology MDs, pat care, non-fed (per million in MSA) 0.00395 0.00230 1.72 0.08550
ARF ST gen hosp beds (per million in MSA) 0.00000 0.00001 -0.25 0.80510 ARF ST gen hosp beds (per million in MSA) 0.00000 0.00001 -0.25 0.80120
ARF ST gen hosp outpatient + ED visits (per million in MSA) 0.00000 0.00000 -0.47 0.63970 ARF ST gen hosp outpatient + ED visits (per million in MSA) 0.00000 0.00000 -0.25 0.80100
average Case-Severity in MSA of residence 0.27444 0.14710 1.87 0.06210 average Case-Severity in MSA of residence 0.26236 0.14693 1.79 0.07420
age 0.01092 0.00692 1.58 0.11450 age 0.01082 0.00692 1.57 0.11760
age squared -0.00020 0.00007 -2.77 0.00560 age squared -0.00019 0.00007 -2.76 0.00590
gender dummy 0.03465 0.24367 0.14 0.88690 gender dummy 0.03390 0.24368 0.14 0.88940
interaction term between age and gender -0.00085 0.01023 -0.08 0.93400 interaction term between age and gender -0.00087 0.01023 -0.08 0.93230
interaction term between age squared and gender 0.00007 0.00011 0.67 0.50450 interaction term between age squared and gender 0.00007 0.00011 0.67 0.50120

Analysis of Variance

Source DF

Analysis of Variance

Source DF F Value Pr > F F Value Pr > F

Parameter Estimates Parameter Estimates

t Value Pr > |t|Variable t Value Pr > |t| Variable
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Table 50. Total Spending for Cancer Population on Cancer Centers

(Including Oncology MDs) (Excluding Oncology MDs)

Dependent Variable: Total PMPM Dependent Variable: Total PMPM

Sum of Mean Sum of Mean
Squares Square Squares Square

Model 69 1,727 25.03561 5 <.0001 Model 68 1,712 25.17259 5 <.0001
Error 79,867 433,564 5.42857 Error 79,868 433,579 5.4287
Corrected Total 79,936 435,291 Corrected Total 79,936 435,291

Root MSE 2.32993 R-Square 0.004 Root MSE 2.32996 R-Square 0.0039
Dependent Mean 0.99350 Adj R-Sq 0.0031 Dependent Mean 0.99350 Adj R-Sq 0.0031
Coeff Var 234.51642 Coeff Var 234.5192

Parameter Standard Parameter Standard
Estimate Error Estimate Error

Intercept 2.28426 0.81361 2.81 0.00500 Intercept 2.30191 0.81355 2.83 0.00470
Cancer Center -0.02998 0.03658 -0.82 0.41250 Cancer Center -0.03205 0.03656 -0.88 0.38080
year2000 dummy: 1=2000 0.03203 0.02091 1.53 0.12560 year2000 dummy: 1=2000 0.03161 0.02091 1.51 0.13060
year2001 dummy: 1=2001 0.09948 0.02084 4.77 <.0001 year2001 dummy: 1=2001 0.09964 0.02084 4.78 <.0001
% pop age 25+ with 4+ years college -0.17975 0.43013 -0.42 0.67600 % pop age 25+ with 4+ years college -0.12746 0.42904 -0.30 0.76640
% pop age 25+ with high school diploma or more -1.81967 0.90490 -2.01 0.04430 % pop age 25+ with high school diploma or more -1.84941 0.90475 -2.04 0.04090
% pop age 25+ with less than 9 years education -3.45736 1.20384 -2.87 0.00410 % pop age 25+ with less than 9 years education -3.49651 1.20364 -2.90 0.00370
per capita income 0.00000 0.00000 1.05 0.29220 per capita income 0.00000 0.00000 0.94 0.34560
unemployment rate 1.23350 0.78483 1.57 0.11600 unemployment rate 1.32324 0.78307 1.69 0.09110
population density -0.00001 0.00001 -0.56 0.57850 population density -0.00001 0.00001 -0.76 0.44440
total population 0.00000 0.00000 0.73 0.46560 total population 0.00000 0.00000 0.74 0.45670
total MDs, pat care, non-fed (per million in MSA) -0.00002 0.00003 -0.58 0.56290 total MDs, pat care, non-fed (per million in MSA) 0.00001 0.00002 0.77 0.44130
oncology MDs, pat care, non-fed (per million in MSA) 0.00390 0.00229 1.70 0.08880
ARF ST gen hosp beds (per million in MSA) 0.00000 0.00001 -0.24 0.81220 ARF ST gen hosp beds (per million in MSA) 0.00000 0.00001 -0.25 0.80570
ARF ST gen hosp outpatient + ED visits (per million in MSA) 0.00000 0.00000 -0.51 0.61220 ARF ST gen hosp outpatient + ED visits (per million in MSA) 0.00000 0.00000 -0.29 0.77270
average Case-Severity in MSA of residence 0.27271 0.14711 1.85 0.06380 average Case-Severity in MSA of residence 0.26077 0.14694 1.77 0.07600
age 0.01097 0.00692 1.59 0.11270 age 0.01088 0.00692 1.57 0.11570
age squared -0.00020 0.00007 -2.78 0.00550 age squared -0.00020 0.00007 -2.76 0.00570
gender dummy 0.03608 0.24368 0.15 0.88230 gender dummy 0.03543 0.24368 0.15 0.88440
interaction term between age and gender -0.00091 0.01023 -0.09 0.92940 interaction term between age and gender -0.00093 0.01023 -0.09 0.92740
interaction term between age squared and gender 0.00007 0.00011 0.67 0.50140 interaction term between age squared and gender 0.00007 0.00011 0.68 0.49780

t Value Pr > |t|

Parameter Estimates

Analysis of Variance

Source DF F Value Pr > F

Parameter Estimates

Analysis of Variance

Source DF F Value Pr > F

Variable t Value Pr > |t| Variable
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Section 3.3
Relationships Between Technology Availability and Total Health 

Care Spending
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Table 51. Overall Outpatient Spending for Commercial Population Regressed on MRI Units

(Including Radiology MDs) (Excluding Radiology MDs)

Dependent Variable: Overall Outpatient PMPM Dependent Variable: Overall Outpatient PMPM

Sum of Mean Sum of Mean
Squares Square Squares Square

Model 70 2,111,195 30160 8,574 <.0001 Model 69 2,111,066 30595 8,698 <.0001
Error 9,010,000 31,681,418 3.51762 Error 9,010,000 31,681,547 3.51763
Corrected Total 9,010,000 33,792,613 Corrected Total 9,010,000 33,792,613

Root MSE 1.87553 R-Square 0.0625 Root MSE 1.87554 R-Square 0.0625
Dependent Mean 2.98805 Adj R-Sq 0.0625 Dependent Mean 2.98805 Adj R-Sq 0.0625
Coeff Var 62.76782 Coeff Var 62.76795

Parameter Standard Parameter Standard
Estimate Error Estimate Error

Intercept 1.53601 0.05850 26.26 <.0001 Intercept 1.55713 0.05840 26.67 <.0001
MRI Units 0.00700 0.00025 27.93 <.0001 MRI Units 0.00665 0.00024 27.27 <.0001
MRI Units squared -0.00010 0.00001 -18.23 <.0001 MRI Units squared -0.00009 0.00001 -17.20 <.0001
year2000 dummy: 1=2000 0.08754 0.00155 56.30 <.0001 year2000 dummy: 1=2000 0.08752 0.00155 56.29 <.0001
year2001 dummy: 1=2001 0.18572 0.00167 111.19 <.0001 year2001 dummy: 1=2001 0.18628 0.00167 111.70 <.0001
% pop age 25+ with 4+ years college -0.76823 0.03499 -21.96 <.0001 % pop age 25+ with 4+ years college -0.79378 0.03473 -22.85 <.0001
% pop age 25+ with high school diploma or more 1.26542 0.06631 19.08 <.0001 % pop age 25+ with high school diploma or more 1.25627 0.06629 18.95 <.0001
% pop age 25+ with less than 9 years education 1.34090 0.08518 15.74 <.0001 % pop age 25+ with less than 9 years education 1.28375 0.08466 15.16 <.0001
per capita income 0.00000 0.00000 9.96 <.0001 per capita income 0.00000 0.00000 9.31 <.0001
unemployment rate 0.02362 0.06088 0.39 0.69800 unemployment rate 0.00597 0.06081 0.10 0.92180
population density 0.00001 0.00000 10.26 <.0001 population density 0.00001 0.00000 9.32 <.0001
total population 0.00000 0.00000 -5.97 <.0001 total population 0.00000 0.00000 -6.00 <.0001
total MDs, pat care, non-fed (per million in MSA) 0.00001 0.00000 1.75 0.08050 total MDs, pat care, non-fed (per million in MSA) 0.00003 0.00000 16.60 <.0001
radiology MDs, pat care, non-fed (per million in MSA) 0.00035 0.00006 6.06 <.0001
ARF ST gen hosp beds (per million in MSA) -0.00001 0.00000 -11.85 <.0001 ARF ST gen hosp beds (per million in MSA) -0.00001 0.00000 -11.53 <.0001
ARF ST gen hosp outpatient + ED visits (per million in MSA) 0.00000 0.00000 14.00 <.0001 ARF ST gen hosp outpatient + ED visits (per million in MSA) 0.00000 0.00000 13.67 <.0001
average Case-Severity in MSA of residence 0.02843 0.01080 2.63 0.00840 average Case-Severity in MSA of residence 0.02703 0.01079 2.50 0.01230
age 0.00031 0.00020 1.52 0.12810 age 0.00031 0.00020 1.52 0.12890
age squared 0.00029 0.00000 99.01 <.0001 age squared 0.00029 0.00000 99.02 <.0001
gender dummy 0.50218 0.00415 120.97 <.0001 gender dummy 0.50217 0.00415 120.97 <.0001
interaction term between age and gender -0.06892 0.00029 -237.31 <.0001 interaction term between age and gender -0.06892 0.00029 -237.31 <.0001
interaction term between age squared and gender 0.00095 0.00000 224.03 <.0001 interaction term between age squared and gender 0.00095 0.00000 224.03 <.0001

Numerator 2 1384.43373 393.57 <.0001 Numerator 2 1320.15977 375.3 <.0001
Denominator 9,010,000 3.51762 Denominator 9,010,000 3.51763

Analysis of Variance Analysis of Variance

Source DF F Value Pr > F Source DF F Value Pr > F

DF Mean

Parameter Estimates Parameter Estimates

Variable t Value Pr > |t| Variable t Value Pr > |t|

F Value Pr > F

Test for Joint Significance of Technology Variables Test for Joint Significance of Technology Variables

Source DF Mean F Value Pr > F Source
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Table 52. Overall Outpatient Spending for Commercial Population Regressed on CT Units

(Including Radiology MDs) (Excluding Radiology MDs)

Dependent Variable: Overall Outpatient PMPM Dependent Variable: Overall Outpatient PMPM

Sum of Mean Sum of Mean
Squares Square Squares Square

Model 70 2,110,488 30,150 8,571 <.0001 Model 69 2,110,459 30,586 8,695 <.0001
Error 9,010,000 31,682,125 3.5177 Error 9,010,000 31,682,154 3.5177
Corrected Total 9,010,000 33,792,613 Corrected Total 9,010,000 33,792,613

Root MSE 1.87555 R-Square 0.0625 Root MSE 1.87555 R-Square 0.0625
Dependent Mean 2.98805 Adj R-Sq 0.0624 Dependent Mean 2.98805 Adj R-Sq 0.0624
Coeff Var 62.76852 Coeff Var 62.76855

Parameter Standard Parameter Standard
Estimate Error Estimate Error

Intercept 1.61846 0.05854 27.65 <.0001 Intercept 1.62216 0.05852 27.72 <.0001
CT Units 0.00824 0.00056 14.79 <.0001 CT Units 0.00786 0.00054 14.52 <.0001
CT Units squared -0.00014 0.00003 -4.13 <.0001 CT Units squared -0.00012 0.00003 -3.55 0.00040
year2000 dummy: 1=2000 0.08893 0.00155 57.26 <.0001 year2000 dummy: 1=2000 0.08888 0.00155 57.23 <.0001
year2001 dummy: 1=2001 0.19332 0.00160 120.73 <.0001 year2001 dummy: 1=2001 0.19350 0.00160 120.94 <.0001
% pop age 25+ with 4+ years college -0.68930 0.03430 -20.10 <.0001 % pop age 25+ with 4+ years college -0.70854 0.03363 -21.07 <.0001
% pop age 25+ with high school diploma or more 1.14817 0.06636 17.30 <.0001 % pop age 25+ with high school diploma or more 1.15212 0.06634 17.37 <.0001
% pop age 25+ with less than 9 years education 1.15144 0.08496 13.55 <.0001 % pop age 25+ with less than 9 years education 1.13518 0.08477 13.39 <.0001
per capita income 0.00000 0.00000 10.44 <.0001 per capita income 0.00000 0.00000 10.17 <.0001
unemployment rate 0.09474 0.06086 1.56 0.11960 unemployment rate 0.08309 0.06073 1.37 0.17120
population density 0.00001 0.00000 12.35 <.0001 population density 0.00001 0.00000 12.03 <.0001
total population 0.00000 0.00000 -5.88 <.0001 total population 0.00000 0.00000 -5.88 <.0001
total MDs, pat care, non-fed (per million in MSA) 0.00001 0.00000 2.80 0.00510 total MDs, pat care, non-fed (per million in MSA) 0.00002 0.00000 14.09 <.0001
radiology MDs, pat care, non-fed (per million in MSA) 0.00016 0.00006 2.86 0.00420
ARF ST gen hosp beds (per million in MSA) -0.00001 0.00000 -9.68 <.0001 ARF ST gen hosp beds (per million in MSA) -0.00001 0.00000 -9.67 <.0001
ARF ST gen hosp outpatient + ED visits (per million in MSA) 0.00000 0.00000 15.90 <.0001 ARF ST gen hosp outpatient + ED visits (per million in MSA) 0.00000 0.00000 15.69 <.0001
average Case-Severity in MSA of residence 0.02624 0.01081 2.43 0.01520 average Case-Severity in MSA of residence 0.02580 0.01081 2.39 0.01700
age 0.00030 0.00020 1.51 0.13220 age 0.00030 0.00020 1.51 0.13210
age squared 0.00029 0.00000 99.01 <.0001 age squared 0.00029 0.00000 99.01 <.0001
gender dummy 0.50204 0.00415 120.94 <.0001 gender dummy 0.50204 0.00415 120.94 <.0001
interaction term between age and gender -0.06891 0.00029 -237.26 <.0001 interaction term between age and gender -0.06891 0.00029 -237.26 <.0001
interaction term between age squared and gender 0.00095 0.00000 223.98 <.0001 interaction term between age squared and gender 0.00095 0.00000 223.98 <.0001

Numerator 2 1030.70795 293.01 <.0001 Numerator 2 1016.70476 289.03 <.0001
Denominator 9,010,000 3.5177 Denominator 9,010,000 3.5177

Analysis of Variance

Source DF F Value Pr > F

Variable t Value Pr > |t|

Parameter Estimates

Test for Joint Significance of Technology Variables

Source DF F Value Pr > FMean

Analysis of Variance

Source DF F Value Pr > F

Variable t Value Pr > |t|

Parameter Estimates

Test for Joint Significance of Technology Variables

Source DF F Value Pr > FMean
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Table 53. Overall Outpatient Spending for Commercial Population Regressed on MRI Facilities

(Including Radiology MDs) (Excluding Radiology MDs)

Dependent Variable: Overall Outpatient PMPM Dependent Variable: Overall Outpatient PMPM

Sum of Mean Sum of Mean
Squares Square Squares Square

Model 72 2,109,909 29,304 8330.64 <.0001 Model 71 2,109,872 29,717 8447.81 <.0001
Error 9,000,000 31,655,154 3.51765 Error 9,000,000 31,655,192 3.51766
Corrected Total 9,000,000 33,765,064 Corrected Total 9,000,000 33,765,064

Root MSE 1.87554 R-Square 0.0625 Root MSE 1.87554 R-Square 0.0625
Dependent Mean 2.98813 Adj R-Sq 0.0625 Dependent Mean 2.98813 Adj R-Sq 0.0625
Coeff Var 62.76636 Coeff Var 62.76639

Parameter Standard Parameter Standard
Estimate Error Estimate Error

Intercept 1.65824 0.05853 28.33 <.0001 Intercept 1.66313 0.05851 28.42 <.0001
Verispan MRI Facilities 0.01075 0.00048 22.38 <.0001 Verispan MRI Facilities 0.01061 0.00048 22.18 <.0001
Verispan MRI Facilities squared -0.00018 0.00002 -8.15 <.0001 Verispan MRI Facilities squared -0.00018 0.00002 -7.99 <.0001
AHA MRI Hospitals 0.00240 0.00021 11.22 <.0001 AHA MRI Hospitals 0.00249 0.00021 11.72 <.0001
AHA MRI Hospitals squared 0.00000 0.00000 -1.13 0.25910 AHA MRI Hospitals squared 0.00000 0.00000 -1.26 0.20910
year2000 dummy: 1=2000 0.08664 0.00156 55.47 <.0001 year2000 dummy: 1=2000 0.08662 0.00156 55.46 <.0001
year2001 dummy: 1=2001 0.18155 0.00168 108.15 <.0001 year2001 dummy: 1=2001 0.18183 0.00168 108.46 <.0001
% pop age 25+ with 4+ years college -0.66182 0.03443 -19.22 <.0001 % pop age 25+ with 4+ years college -0.68359 0.03379 -20.23 <.0001
% pop age 25+ with high school diploma or more 1.07196 0.06634 16.16 <.0001 % pop age 25+ with high school diploma or more 1.07449 0.06633 16.20 <.0001
% pop age 25+ with less than 9 years education 1.13544 0.08479 13.39 <.0001 % pop age 25+ with less than 9 years education 1.11488 0.08456 13.18 <.0001
per capita income 0.00000 0.00000 9.19 <.0001 per capita income 0.00000 0.00000 8.84 <.0001
unemployment rate -0.02938 0.06094 -0.48 0.62970 unemployment rate -0.04241 0.06081 -0.70 0.48560
population density 0.00001 0.00000 9.14 <.0001 population density 0.00001 0.00000 8.71 <.0001
total population 0.00000 0.00000 -5.60 <.0001 total population 0.00000 0.00000 -5.69 <.0001
total MDs, pat care, non-fed (per million in MSA) 0.00001 0.00000 3.24 0.00120 total MDs, pat care, non-fed (per million in MSA) 0.00002 0.00000 16.47 <.0001
radiology MDs, pat care, non-fed (per million in MSA) 0.00018 0.00006 3.28 0.00100
ARF ST gen hosp beds (per million in MSA) -0.00002 0.00000 -14.75 <.0001 ARF ST gen hosp beds (per million in MSA) -0.00002 0.00000 -14.79 <.0001
ARF ST gen hosp outpatient + ED visits (per million in MSA) 0.00000 0.00000 15.27 <.0001 ARF ST gen hosp outpatient + ED visits (per million in MSA) 0.00000 0.00000 14.97 <.0001
average Case-Severity in MSA of residence 0.02122 0.01086 1.95 0.05080 average Case-Severity in MSA of residence 0.02036 0.01086 1.87 0.06090
age 0.00029 0.00020 1.44 0.14960 age 0.00029 0.00020 1.44 0.14990
age squared 0.00029 0.00000 99.03 <.0001 age squared 0.00029 0.00000 99.03 <.0001
gender dummy 0.50207 0.00415 120.90 <.0001 gender dummy 0.50207 0.00415 120.90 <.0001
interaction term between age and gender -0.06891 0.00029 -237.17 <.0001 interaction term between age and gender -0.06891 0.00029 -237.17 <.0001
interaction term between age squared and gender 0.00095 0.00000 223.90 <.0001 interaction term between age squared and gender 0.00095 0.00000 223.9 <.0001

Numerator 4 932.63359 265.13 <.0001 Numerator 4 923.36699 262.49 <.0001
Denominator 9,000,000 3.51765 Denominator 9,000,000 3.51766

Analysis of Variance

Source DF F Value Pr > F

Variable t Value Pr > |t|

Parameter Estimates

Test for Joint Significance of Technology Variables

Source DF F Value Pr > FMean

Analysis of Variance

Source DF F Value Pr > F

Variable t Value Pr > |t|

Parameter Estimates

Test for Joint Significance of Technology Variables

Source DF F Value Pr > FMean
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Table 54. Overall Outpatient Spending for Commercial Population Regressed on CT Facilities

(Including Radiology MDs) (Excluding Radiology MDs)

Dependent Variable: Overall Outpatient PMPM Dependent Variable: Overall Outpatient PMPM

Sum of Mean Sum of Mean
Squares Square Squares Square

Model 72 2,108,436 29,284 8324.43 <.0001 Model 71 2,108,380 29,695 8441.44 <.0001
Error 9,000,000 31,656,627 3.51782 Error 9,000,000 31,656,684 3.51782
Corrected Total 9,000,000 33,765,064 Corrected Total 9,000,000 33,765,064

Root MSE 1.87558 R-Square 0.0624 Root MSE 1.87559 R-Square 0.0624
Dependent Mean 2.98813 Adj R-Sq 0.0624 Dependent Mean 2.98813 Adj R-Sq 0.0624
Coeff Var 62.76782 Coeff Var 62.76787

Parameter Standard Parameter Standard
Estimate Error Estimate Error

Intercept 1.60969 0.05895 27.31 <.0001 Intercept 1.61295 0.05894 27.37 <.0001
Verispan CT Facilities 0.00655 0.00064 10.21 <.0001 Verispan CT Facilities 0.00618 0.00064 9.73 <.0001
Verispan CT Facilities squared -0.00001 0.00004 -0.28 0.77910 Verispan CT Facilities squared 0.00001 0.00004 0.17 0.86800
AHA CT Hospitals -0.00046 0.00021 -2.24 0.02540 AHA CT Hospitals -0.00040 0.00021 -1.94 0.05230
AHA CT Hospitals squared -0.00001 0.00000 -2.01 0.04490 AHA CT Hospitals squared -0.00001 0.00000 -2.22 0.02670
year2000 dummy: 1=2000 0.08870 0.00156 57.00 <.0001 year2000 dummy: 1=2000 0.08865 0.00156 56.97 <.0001
year2001 dummy: 1=2001 0.19276 0.00162 119.26 <.0001 year2001 dummy: 1=2001 0.19306 0.00161 119.57 <.0001
% pop age 25+ with 4+ years college -0.71761 0.03464 -20.72 <.0001 % pop age 25+ with 4+ years college -0.74521 0.03395 -21.95 <.0001
% pop age 25+ with high school diploma or more 1.18987 0.06648 17.90 <.0001 % pop age 25+ with high school diploma or more 1.19681 0.06645 18.01 <.0001
% pop age 25+ with less than 9 years education 1.20332 0.08506 14.15 <.0001 % pop age 25+ with less than 9 years education 1.18195 0.08489 13.92 <.0001
per capita income 0.00000 0.00000 10.10 <.0001 per capita income 0.00000 0.00000 9.67 <.0001
unemployment rate 0.05106 0.06094 0.84 0.40210 unemployment rate 0.03411 0.06080 0.56 0.57480
population density 0.00001 0.00000 12.06 <.0001 population density 0.00001 0.00000 11.54 <.0001
total population 0.00000 0.00000 -4.68 <.0001 total population 0.00000 0.00000 -4.78 <.0001
total MDs, pat care, non-fed (per million in MSA) 0.00001 0.00000 1.47 0.14100 total MDs, pat care, non-fed (per million in MSA) 0.00002 0.00000 13.33 <.0001
radiology MDs, pat care, non-fed (per million in MSA) 0.00022 0.00006 4.02 <.0001
ARF ST gen hosp beds (per million in MSA) -0.00001 0.00000 -7.60 <.0001 ARF ST gen hosp beds (per million in MSA) -0.00001 0.00000 -7.69 <.0001
ARF ST gen hosp outpatient + ED visits (per million in MSA) 0.00000 0.00000 15.50 <.0001 ARF ST gen hosp outpatient + ED visits (per million in MSA) 0.00000 0.00000 15.11 <.0001
average Case-Severity in MSA of residence 0.02686 0.01083 2.48 0.01320 average Case-Severity in MSA of residence 0.02589 0.01083 2.39 0.01680
age 0.00029 0.00020 1.46 0.14410 age 0.00029 0.00020 1.46 0.14400
age squared 0.00029 0.00000 98.99 <.0001 age squared 0.00029 0.00000 98.99 <.0001
gender dummy 0.50192 0.00415 120.86 <.0001 gender dummy 0.50192 0.00415 120.86 <.0001
interaction term between age and gender -0.06890 0.00029 -237.13 <.0001 interaction term between age and gender -0.06890 0.00029 -237.13 <.0001
interaction term between age squared and gender 0.00095 0.00000 223.86 <.0001 interaction term between age squared and gender 0.00095 0.00000 223.86 <.0001

Numerator 4 564.40006 160.44 <.0001 Numerator 4 550.37704 156.45 <.0001
Denominator 9,000,000 3.51782 Denominator 9,000,000 3.51782

Source DF F Value Pr > FMean

Parameter Estimates

Analysis of Variance

Source DF F Value Pr > F

Test for Joint Significance of Technology Variables

Variable t Value Pr > |t| t Value

Test for Joint Significance of Technology Variables

Pr > F

Analysis of Variance

Source

Source

Pr > |t|

DF

DF F Value Pr > FMean

F Value

Parameter Estimates

Variable
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Table 55. Overall Commercial Spending for Commercial Population Regressed on CATH Facilities

(Including Cardiovascular Disease MDs) (Excluding Cardiovascular Disease MDs)

Dependent Variable: Overall Total PMPM Dependent Variable: Overall Total PMPM

Sum of Mean Sum of Mean
Squares Square Squares Square

Model 69 2,570,053 37,247 9366 <.0001 Model 68 2,569,992 37,794 9503.5 <.0001
Error 9,230,000 36,709,895 3.97685 Error 9,230,000 36,709,956 3.97685
Corrected Total 9,230,000 39,279,948 Corrected Total 9,230,000 39,279,948

Root MSE 1.99420 R-Square 0.0654 Root MSE 1.99420 R-Square 0.0654
Dependent Mean 2.92541 Adj R-Sq 0.0654 Dependent Mean 2.92541 Adj R-Sq 0.0654
Coeff Var 68.16839 Coeff Var 68.16844

Parameter Standard Parameter Standard
Estimate Error Estimate Error

Intercept 1.44229 0.06232 23.14 <.0001 Intercept 1.46172 0.06213 23.53 <.0001
CATH 0.01459 0.00082 17.75 <.0001 CATH 0.01443 0.00082 17.58 <.0001
CATH squared -0.00043 0.00004 -12.01 <.0001 CATH squared -0.00043 0.00004 -11.97 <.0001
year2000 dummy: 1=2000 0.11623 0.00163 71.51 <.0001 year2000 dummy: 1=2000 0.11625 0.00163 71.52 <.0001
year2001 dummy: 1=2001 0.25690 0.00165 155.79 <.0001 year2001 dummy: 1=2001 0.25703 0.00165 155.91 <.0001
% pop age 25+ with 4+ years college -1.01590 0.03585 -28.34 <.0001 % pop age 25+ with 4+ years college -0.97908 0.03460 -28.30 <.0001
% pop age 25+ with high school diploma or more 1.84171 0.07054 26.11 <.0001 % pop age 25+ with high school diploma or more 1.82170 0.07035 25.89 <.0001
% pop age 25+ with less than 9 years education 1.62886 0.09050 18.00 <.0001 % pop age 25+ with less than 9 years education 1.59986 0.09020 17.74 <.0001
per capita income 0.00000 0.00000 15.47 <.0001 per capita income 0.00000 0.00000 15.06 <.0001
unemployment rate 0.78196 0.06428 12.17 <.0001 unemployment rate 0.78276 0.06428 12.18 <.0001
population density 0.00002 0.00000 16.68 <.0001 population density 0.00002 0.00000 17.00 <.0001
total population 0.00000 0.00000 8.03 <.0001 total population 0.00000 0.00000 8.40 <.0001
total MDs, pat care, non-fed (per million in MSA) 0.00003 0.00000 11.14 <.0001 total MDs, pat care, non-fed (per million in MSA) 0.00002 0.00000 14.41 <.0001
cardiovascular disease MDs, pat care, non-fed (per million in -0.00019 0.00005 -3.92 <.0001
ARF ST gen hosp beds (per million in MSA) -0.00001 0.00000 -4.34 <.0001 ARF ST gen hosp beds (per million in MSA) 0.00000 0.00000 -4.06 <.0001
ARF ST gen hosp outpatient + ED visits (per million in MSA) 0.00000 0.00000 11.22 <.0001 ARF ST gen hosp outpatient + ED visits (per million in MSA) 0.00000 0.00000 11.81 <.0001
average Case-Severity in MSA of residence -0.10790 0.01114 -9.68 <.0001 average Case-Severity in MSA of residence -0.10747 0.01114 -9.65 <.0001
age -0.00016 0.00000 -268.69 <.0001 age -0.00016 0.00000 -268.70 <.0001
age squared 0.00000 0.00000 356.81 <.0001 age squared 0.00000 0.00000 356.82 <.0001
gender dummy -0.51424 0.00438 -117.54 <.0001 gender dummy -0.51425 0.00438 -117.54 <.0001
interaction term between age and gender 0.00020 0.00000 235.02 <.0001 interaction term between age and gender 0.00020 0.00000 235.02 <.0001
interaction term between age squared and gender 0.00000 0.00000 -224.71 <.0001 interaction term between age squared and gender 0.00000 0.00000 -224.71 <.0001

Numerator 2 1050.97832 264.27 <.0001 Numerator 2 1024.79857 257.69 <.0001
Denominator 9,230,000 3.97685 Denominator 9,230,000 3.97685

Parameter Estimates

Analysis of Variance

Source DF F Value Pr > F

F Value Pr > F

Variable t Value Pr > |t|

Analysis of Variance

Source DF F Value Pr > F

Variable t Value Pr > |t|

Parameter Estimates

Test for Joint Significance of Technology Variables

Mean Source DF Mean F Value Pr > F

Test for Joint Significance of Technology Variables

Source DF
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Table 56. Overall Commercial Spending for Commercial Population Regressed on PTCA Facilities

(Including Cardiovascular Disease MDs) (Excluding Cardiovascular Disease MDs)

Dependent Variable: Overall Total PMPM Dependent Variable: Overall Total PMPM

Sum of Mean Sum of Mean
Squares Square Squares Square

Model 69 2,569,623 37,241 9364.32 <.0001 Model 68 2,569,580 37,788 9501.87 <.0001
Error 9,230,000 36,710,325 3.97689 Error 9,230,000 36,710,368 3.9769
Corrected Total 9,230,000 39,279,948 Corrected Total 9,230,000 39,279,948

Root MSE 1.99421 R-Square 0.0654 Root MSE 1.99422 R-Square 0.0654
Dependent Mean 2.92541 Adj R-Sq 0.0654 Dependent Mean 2.92541 Adj R-Sq 0.0654
Coeff Var 68.16879 Coeff Var 68.16882

Parameter Standard Parameter Standard
Estimate Error Estimate Error

Intercept 1.65632 0.06149 26.94 <.0001 Intercept 1.67199 0.06130 27.27 <.0001
PTCA 0.01174 0.00057 20.46 <.0001 PTCA 0.01159 0.00057 20.27 <.0001
PTCA squared -0.00054 0.00003 -16.91 <.0001 PTCA squared -0.00054 0.00003 -16.96 <.0001
year2000 dummy: 1=2000 0.11518 0.00162 70.89 <.0001 year2000 dummy: 1=2000 0.11522 0.00162 70.92 <.0001
year2001 dummy: 1=2001 0.25578 0.00165 155.19 <.0001 year2001 dummy: 1=2001 0.25592 0.00165 155.32 <.0001
% pop age 25+ with 4+ years college -1.02197 0.03591 -28.46 <.0001 % pop age 25+ with 4+ years college -0.98939 0.03452 -28.66 <.0001
% pop age 25+ with high school diploma or more 1.64159 0.07022 23.38 <.0001 % pop age 25+ with high school diploma or more 1.62474 0.07004 23.20 <.0001
% pop age 25+ with less than 9 years education 1.34489 0.09009 14.93 <.0001 % pop age 25+ with less than 9 years education 1.32042 0.08978 14.71 <.0001
per capita income 0.00000 0.00000 15.44 <.0001 per capita income 0.00000 0.00000 15.12 <.0001
unemployment rate 0.90170 0.06421 14.04 <.0001 unemployment rate 0.90144 0.06421 14.04 <.0001
population density 0.00002 0.00000 17.74 <.0001 population density 0.00002 0.00000 18.02 <.0001
total population 0.00000 0.00000 5.33 <.0001 total population 0.00000 0.00000 5.62 <.0001
total MDs, pat care, non-fed (per million in MSA) 0.00003 0.00000 10.99 <.0001 total MDs, pat care, non-fed (per million in MSA) 0.00002 0.00000 15.10 <.0001
cardiovascular disease MDs, pat care, non-fed (per million in -0.00016 0.00005 -3.29 0.00100
ARF ST gen hosp beds (per million in MSA) -0.00001 0.00000 -4.42 <.0001 ARF ST gen hosp beds (per million in MSA) 0.00000 0.00000 -4.14 <.0001
ARF ST gen hosp outpatient + ED visits (per million in MSA) 0.00000 0.00000 12.41 <.0001 ARF ST gen hosp outpatient + ED visits (per million in MSA) 0.00000 0.00000 12.98 <.0001
average Case-Severity in MSA of residence -0.09503 0.01113 -8.54 <.0001 average Case-Severity in MSA of residence -0.09479 0.01113 -8.52 <.0001
age -0.00016 0.00000 -268.68 <.0001 age -0.00016 0.00000 -268.69 <.0001
age squared 0.00000 0.00000 356.80 <.0001 age squared 0.00000 0.00000 356.81 <.0001
gender dummy -0.51418 0.00438 -117.53 <.0001 gender dummy -0.51419 0.00438 -117.53 <.0001
interaction term between age and gender 0.00020 0.00000 235.00 <.0001 interaction term between age and gender 0.00020 0.00000 235.00 <.0001
interaction term between age squared and gender 0.00000 0.00000 -224.69 <.0001 interaction term between age squared and gender 0.00000 0.00000 -224.69 <.0001

Numerator 2 836.00068 210.21 <.0001 Numerator 2 818.85863 205.9 <.0001
Denominator 9,230,000 3.97689 Denominator 9,230,000 3.9769

Parameter Estimates

Analysis of Variance

Source DF F Value Pr > F

F Value Pr > F

Variable t Value Pr > |t|

Analysis of Variance

Source DF F Value Pr > F

Variable t Value Pr > |t|

Parameter Estimates

Test for Joint Significance of Technology Variables

Mean Source DF Mean F Value Pr > F

Test for Joint Significance of Technology Variables

Source DF
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Table 57. Overall Commercial Spending for Commercial Population Regressed on CABG Facilities

(Including Cardiovascular Disease MDs) (Excluding Cardiovascular Disease MDs)

Dependent Variable: Overall Total PMPM Dependent Variable: Overall Total PMPM

Sum of Mean Sum of Mean
Squares Square Squares Square

Model 69 2,568,609 37,226 9360.37 <.0001 Model 68 2,568,567 37,773 9497.86 <.0001
Error 9,230,000 36,711,339 3.97700 Error 9,230,000 36,711,381 3.97701
Corrected Total 9,230,000 39,279,948 Corrected Total 9,230,000 39,279,948

Root MSE 1.99424 R-Square 0.0654 Root MSE 1.99424 R-Square 0.0654
Dependent Mean 2.92541 Adj R-Sq 0.0654 Dependent Mean 2.92541 Adj R-Sq 0.0654
Coeff Var 68.16973 Coeff Var 68.16976

Parameter Standard Parameter Standard
Estimate Error Estimate Error

Intercept 1.66368 0.06157 27.02 <.0001 Intercept 1.67921 0.06139 27.35 <.0001
CABG 0.00772 0.00064 12.11 <.0001 CABG 0.00756 0.00064 11.90 <.0001
CABG squared -0.00034 0.00004 -8.31 <.0001 CABG squared -0.00034 0.00004 -8.42 <.0001
year2000 dummy: 1=2000 0.11550 0.00162 71.09 <.0001 year2000 dummy: 1=2000 0.11552 0.00162 71.10 <.0001
year2001 dummy: 1=2001 0.25600 0.00165 155.30 <.0001 year2001 dummy: 1=2001 0.25612 0.00165 155.43 <.0001
% pop age 25+ with 4+ years college -1.01811 0.03595 -28.32 <.0001 % pop age 25+ with 4+ years college -0.98546 0.03452 -28.54 <.0001
% pop age 25+ with high school diploma or more 1.64654 0.07029 23.43 <.0001 % pop age 25+ with high school diploma or more 1.62998 0.07010 23.25 <.0001
% pop age 25+ with less than 9 years education 1.33105 0.09026 14.75 <.0001 % pop age 25+ with less than 9 years education 1.30675 0.08995 14.53 <.0001
per capita income 0.00000 0.00000 15.95 <.0001 per capita income 0.00000 0.00000 15.63 <.0001
unemployment rate 0.89816 0.06425 13.98 <.0001 unemployment rate 0.89748 0.06424 13.97 <.0001
population density 0.00002 0.00000 17.81 <.0001 population density 0.00002 0.00000 18.09 <.0001
total population 0.00000 0.00000 4.84 <.0001 total population 0.00000 0.00000 5.12 <.0001
total MDs, pat care, non-fed (per million in MSA) 0.00003 0.00000 11.99 <.0001 total MDs, pat care, non-fed (per million in MSA) 0.00003 0.00000 16.97 <.0001
cardiovascular disease MDs, pat care, non-fed (per million in -0.00016 0.00005 -3.26 0.00110
ARF ST gen hosp beds (per million in MSA) -0.00001 0.00000 -5.21 <.0001 ARF ST gen hosp beds (per million in MSA) -0.00001 0.00000 -4.93 <.0001
ARF ST gen hosp outpatient + ED visits (per million in MSA) 0.00000 0.00000 11.40 <.0001 ARF ST gen hosp outpatient + ED visits (per million in MSA) 0.00000 0.00000 12.01 <.0001
average Case-Severity in MSA of residence -0.09778 0.01113 -8.79 <.0001 average Case-Severity in MSA of residence -0.09755 0.01113 -8.77 <.0001
age -0.00016 0.00000 -268.68 <.0001 age -0.00016 0.00000 -268.68 <.0001
age squared 0.00000 0.00000 356.80 <.0001 age squared 0.00000 0.00000 356.81 <.0001
gender dummy -0.51416 0.00438 -117.52 <.0001 gender dummy -0.51416 0.00438 -117.52 <.0001
interaction term between age and gender 0.00020 0.00000 234.98 <.0001 interaction term between age and gender 0.00020 0.00000 234.99 <.0001
interaction term between age squared and gender 0.00000 0.00000 -224.68 <.0001 interaction term between age squared and gender 0.00000 0.00000 -224.68 <.0001

Numerator 2 328.97179 82.72 <.0001 Numerator 2 312.32283 78.53 <.0001
Denominator 9,230,000 3.977 Denominator 9,230,000 3.97701

Parameter Estimates

Analysis of Variance

Source DF F Value Pr > F

F Value Pr > F

Variable t Value Pr > |t|

Analysis of Variance

Source DF F Value Pr > F

Variable t Value Pr > |t|

Parameter Estimates

Test for Joint Significance of Technology Variables

Mean Source DF Mean F Value Pr > F

Test for Joint Significance of Technology Variables

Source DF
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Table 58. Overall Commercial Spending for Commercial Population Regressed on ICD Facilities

(Including Cardiovascular Disease MDs) (Excluding Cardiovascular Disease MDs)

Dependent Variable: Overall Total PMPM Dependent Variable: Overall Total PMPM

Sum of Mean Sum of Mean
Squares Square Squares Square

Model 69 2,570,475 37,253 9367.65 <.0001 Model 68 2,570,458 37,801 9505.34 <.0001
Error 9,230,000 36,709,473 3.9768 Error 9,230,000 36,709,491 3.9768
Corrected Total 9,230,000 39,279,948 Corrected Total 9,230,000 39,279,948

Root MSE 1.99419 R-Square 0.0654 Root MSE 1.99419 R-Square 0.0654
Dependent Mean 2.92541 Adj R-Sq 0.0654 Dependent Mean 2.92541 Adj R-Sq 0.0654
Coeff Var 68.168 Coeff Var 68.16801

Parameter Standard Parameter Standard
Estimate Error Estimate Error

Intercept 1.72303 0.06153 28.00 <.0001 Intercept 1.73251 0.06136 28.24 <.0001
ICD 0.01809 0.00073 24.74 <.0001 ICD 0.01809 0.00073 24.74 <.0001
ICD squared -0.00121 0.00006 -19.46 <.0001 ICD squared -0.00122 0.00006 -19.62 <.0001
year2000 dummy: 1=2000 0.11542 0.00162 71.03 <.0001 year2000 dummy: 1=2000 0.11544 0.00162 71.05 <.0001
year2001 dummy: 1=2001 0.25618 0.00165 155.37 <.0001 year2001 dummy: 1=2001 0.25627 0.00165 155.48 <.0001
% pop age 25+ with 4+ years college -0.97847 0.03587 -27.27 <.0001 % pop age 25+ with 4+ years college -0.95837 0.03453 -27.75 <.0001
% pop age 25+ with high school diploma or more 1.56623 0.07027 22.29 <.0001 % pop age 25+ with high school diploma or more 1.55610 0.07010 22.20 <.0001
% pop age 25+ with less than 9 years education 1.27247 0.08999 14.14 <.0001 % pop age 25+ with less than 9 years education 1.25810 0.08973 14.02 <.0001
per capita income 0.00000 0.00000 14.52 <.0001 per capita income 0.00000 0.00000 14.37 <.0001
unemployment rate 0.89373 0.06420 13.92 <.0001 unemployment rate 0.89366 0.06420 13.92 <.0001
population density 0.00002 0.00000 17.55 <.0001 population density 0.00002 0.00000 17.74 <.0001
total population 0.00000 0.00000 6.10 <.0001 total population 0.00000 0.00000 6.33 <.0001
total MDs, pat care, non-fed (per million in MSA) 0.00002 0.00000 8.33 <.0001 total MDs, pat care, non-fed (per million in MSA) 0.00002 0.00000 11.92 <.0001
cardiovascular disease MDs, pat care, non-fed (per million in -0.00010 0.00005 -2.07 0.03850
ARF ST gen hosp beds (per million in MSA) 0.00000 0.00000 -2.64 0.00830 ARF ST gen hosp beds (per million in MSA) 0.00000 0.00000 -2.49 0.01260
ARF ST gen hosp outpatient + ED visits (per million in MSA) 0.00000 0.00000 14.53 <.0001 ARF ST gen hosp outpatient + ED visits (per million in MSA) 0.00000 0.00000 14.95 <.0001
average Case-Severity in MSA of residence -0.10293 0.01113 -9.25 <.0001 average Case-Severity in MSA of residence -0.10283 0.01113 -9.24 <.0001
age -0.00016 0.00000 -268.69 <.0001 age -0.00016 0.00000 -268.69 <.0001
age squared 0.00000 0.00000 356.82 <.0001 age squared 0.00000 0.00000 356.83 <.0001
gender dummy -0.51411 0.00438 -117.51 <.0001 gender dummy -0.51412 0.00438 -117.51 <.0001
interaction term between age and gender 0.00020 0.00000 234.99 <.0001 interaction term between age and gender 0.00020 0.00000 234.99 <.0001
interaction term between age squared and gender 0.00000 0.00000 -224.69 <.0001 interaction term between age squared and gender 0.00000 0.00000 -224.69 <.0001

Numerator 2 1261.8418 317.3 <.0001 Numerator 2 1257.76297 316.28 <.0001
Denominator 9,230,000 3.9768 Denominator 9,230,000 3.9768

Parameter Estimates

Analysis of Variance

Source DF F Value Pr > F

F Value Pr > F

Variable t Value Pr > |t|

Analysis of Variance

Source DF F Value Pr > F

Variable t Value Pr > |t|

Parameter Estimates

Test for Joint Significance of Technology Variables

Mean Source DF Mean F Value Pr > F

Test for Joint Significance of Technology Variables

Source DF
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Table 59. Overall Commercial Spending for Commercial Population Regressed on CICU Facilities

(Including Cardiovascular Disease MDs) (Excluding Cardiovascular Disease MDs)

Dependent Variable: Overall Total PMPM Dependent Variable: Overall Total PMPM

Sum of Mean Sum of Mean
Squares Square Squares Square

Model 69 2,566,841 37,201 9,354 <.0001 Model 68 2,566,820 37,747 9,492 <.0001
Error 9,230,000 36,698,191 3.97692 Error 9,230,000 36,698,212 3.97692
Corrected Total 9,230,000 39,265,032 Corrected Total 9,230,000 39,265,032

Root MSE 1.99422 R-Square 0.0654 Root MSE 1.99422 R-Square 0.0654
Dependent Mean 2.92554 Adj R-Sq 0.0654 Dependent Mean 2.92554 Adj R-Sq 0.0654
Coeff Var 68.16596 Coeff Var 68.16598

Parameter Standard Parameter Standard
Estimate Error Estimate Error

Intercept 1.63500 0.06161 26.54 <.0001 Intercept 1.64520 0.06145 26.77 <.0001
CICU -0.00294 0.00046 -6.36 <.0001 CICU -0.00287 0.00046 -6.23 <.0001
CICU squared 0.00004 0.00001 2.48 0.01310 CICU squared 0.00003 0.00001 2.40 0.01620
year2000 dummy: 1=2000 0.11503 0.00163 70.75 <.0001 year2000 dummy: 1=2000 0.11505 0.00163 70.76 <.0001
year2001 dummy: 1=2001 0.25553 0.00165 155.02 <.0001 year2001 dummy: 1=2001 0.25562 0.00165 155.12 <.0001
% pop age 25+ with 4+ years college -0.98542 0.03582 -27.51 <.0001 % pop age 25+ with 4+ years college -0.96371 0.03454 -27.90 <.0001
% pop age 25+ with high school diploma or more 1.69800 0.07027 24.16 <.0001 % pop age 25+ with high school diploma or more 1.68696 0.07011 24.06 <.0001
% pop age 25+ with less than 9 years education 1.37697 0.08988 15.32 <.0001 % pop age 25+ with less than 9 years education 1.36210 0.08965 15.19 <.0001
per capita income 0.00000 0.00000 15.73 <.0001 per capita income 0.00000 0.00000 15.56 <.0001
unemployment rate 0.89879 0.06432 13.97 <.0001 unemployment rate 0.89744 0.06432 13.95 <.0001
population density 0.00002 0.00000 17.81 <.0001 population density 0.00002 0.00000 18.00 <.0001
total population 0.00000 0.00000 3.34 0.00080 total population 0.00000 0.00000 3.62 0.00030
total MDs, pat care, non-fed (per million in MSA) 0.00003 0.00000 12.62 <.0001 total MDs, pat care, non-fed (per million in MSA) 0.00003 0.00000 20.10 <.0001
cardiovascular disease MDs, pat care, non-fed (per million in -0.00011 0.00005 -2.29 0.02180
ARF ST gen hosp beds (per million in MSA) 0.00000 0.00000 -1.10 0.27010 ARF ST gen hosp beds (per million in MSA) 0.00000 0.00000 -1.02 0.30930
ARF ST gen hosp outpatient + ED visits (per million in MSA) 0.00000 0.00000 11.28 <.0001 ARF ST gen hosp outpatient + ED visits (per million in MSA) 0.00000 0.00000 11.66 <.0001
average Case-Severity in MSA of residence -0.09445 0.01119 -8.44 <.0001 average Case-Severity in MSA of residence -0.09438 0.01119 -8.44 <.0001
age -0.00016 0.00000 -268.59 <.0001 age -0.00016 0.00000 -268.59 <.0001
age squared 0.00000 0.00000 356.69 <.0001 age squared 0.00000 0.00000 356.69 <.0001
gender dummy -0.51402 0.00438 -117.47 <.0001 gender dummy -0.51403 0.00438 -117.47 <.0001
interaction term between age and gender 0.00020 0.00000 234.92 <.0001 interaction term between age and gender 0.00020 0.00000 234.92 <.0001
interaction term between age squared and gender 0.00000 0.00000 -224.61 <.0001 interaction term between age squared and gender 0.00000 0.00000 -224.61 <.0001

Numerator 2 137.50108 34.57 <.0001 Numerator 2 132.69581 33.37 <.0001
Denominator 9,230,000 3.97692 Denominator 9,230,000 3.97692

Parameter Estimates

Analysis of Variance

Source DF F Value Pr > F

F Value Pr > F

Variable t Value Pr > |t|

Analysis of Variance

Source DF F Value Pr > F

Variable t Value Pr > |t|

Parameter Estimates

Test for Joint Significance of Technology Variables

Mean Source DF Mean F Value Pr > F

Test for Joint Significance of Technology Variables

Source DF
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Table 60. Overall Commercial Spending for Commercial Population Regressed on NICU Beds

(Including Pediatricians) (Excluding Pediatricians)

Dependent Variable: Overall Total PMPM Dependent Variable: Overall Total PMPM

Sum of Mean Sum of Mean
Squares Square Squares Square

Model 62 780,490 12589 2,672 <.0001 Model 60 778,135 12969 2,752 <.0001
Error 8,650,000 40,755,612 4.71213 Error 8,650,000 40,757,968 4.7124
Corrected Total 8,650,000 41,536,103 Corrected Total 8,650,000 41,536,103

Root MSE 2.17074 R-Square 0.0188 Root MSE 2.17081 R-Square 0.0187
Dependent Mean 2.40164 Adj R-Sq 0.0188 Dependent Mean 2.40164 Adj R-Sq 0.0187
Coeff Var 90.38609 Coeff Var 90.38869

Parameter Standard Parameter Standard
Estimate Error Estimate Error

Intercept 0.87625 0.07825 11.20 <.0001 Intercept 0.75377 0.07800 9.66 <.0001
NICU beds 0.00031 0.00005 6.21 <.0001 NICU beds 0.00011 0.00005 2.31 0.02090
NICU beds squared 0.00000 0.00000 -9.45 <.0001 NICU beds squared 0.00000 0.00000 -8.31 <.0001
year2000 dummy: 1=2000 0.16870 0.00183 92.40 <.0001 year2000 dummy: 1=2000 0.16582 0.00182 91.05 <.0001
year2001 dummy: 1=2001 0.29587 0.00186 159.42 <.0001 year2001 dummy: 1=2001 0.29322 0.00185 158.31 <.0001
% pop age 25+ with 4+ years college -0.98591 0.03694 -26.69 <.0001 % pop age 25+ with 4+ years college -1.02188 0.03657 -27.94 <.0001
% pop age 25+ with high school diploma or more 1.46227 0.08617 16.97 <.0001 % pop age 25+ with high school diploma or more 1.66341 0.08568 19.41 <.0001
% pop age 25+ with less than 9 years education 0.30415 0.10581 2.87 0.00400 % pop age 25+ with less than 9 years education 0.57720 0.10490 5.50 <.0001
per capita income 0.00000 0.00000 0.47 0.63560 per capita income 0.00000 0.00000 -0.19 0.84980
unemployment rate 0.92810 0.06799 13.65 <.0001 unemployment rate 0.88744 0.06785 13.08 <.0001
population density 0.00000 0.00000 -4.18 <.0001 population density 0.00000 0.00000 -3.73 0.00020
total population 0.00000 0.00000 25.94 <.0001 total population 0.00000 0.00000 26.60 <.0001
total MDs, pat care, non-fed (per million in MSA) 0.00004 0.00000 16.08 <.0001 total MDs, pat care, non-fed (per million in MSA) 0.00003 0.00000 17.71 <.0001
General Pediatricians (per million in MSA) 0.00025 0.00003 8.10 <.0001
Specialized Pediatricians (per million in MSA) -0.00136 0.00006 -22.31 <.0001
ARF ST gen hosp beds (per million in MSA) -0.00001 0.00000 -11.23 <.0001 ARF ST gen hosp beds (per million in MSA) -0.00001 0.00000 -10.98 <.0001
ARF ST gen hosp outpatient + ED visits (per million in MSA) 0.00000 0.00000 9.73 <.0001 ARF ST gen hosp outpatient + ED visits (per million in MSA) 0.00000 0.00000 8.37 <.0001
average Case-Severity in MSA of residence 0.05377 0.01184 4.54 <.0001 average Case-Severity in MSA of residence 0.04680 0.01184 3.95 <.0001
gender dummy 0.42777 0.00148 289.05 <.0001 gender dummy 0.42769 0.00148 288.99 <.0001

Numerator 2 259.17357 55 <.0001 Numerator 2 456.36268 96.84 <.0001
Denominator 8,650,000 4.71213 Denominator 8,650,000 4.7124

Parameter Estimates

Mean

Analysis of Variance

Source DF F Value Pr > F

Variable t Value Pr > |t|

Parameter Estimates

Test for Joint Significance of Technology Variables

Source DF F Value Pr > FMean

Analysis of Variance

Source DF F Value Pr > F

Variable t Value Pr > |t|

Test for Joint Significance of Technology Variables

Source DF F Value Pr > F
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Table 61. Overall Commercial Spending for Commercial Population Regressed on NICU Hospitals

(Including Pediatricians) (Excluding Pediatricians)

Dependent Variable: Overall Total PMPM Dependent Variable: Overall Total PMPM

Sum of Mean Sum of Mean
Squares Square Squares Square

Model 62 780,051 12581 2,670 <.0001 Model 60 777,488 12958 2,750 <.0001
Error 8,650,000 40,756,052 4.71218 Error 8,650,000 40,758,615 4.71248
Corrected Total 8,650,000 41,536,103 Corrected Total 8,650,000 41,536,103

Root MSE 2.17076 R-Square 0.0188 Root MSE 2.17082 R-Square 0.0187
Dependent Mean 2.40164 Adj R-Sq 0.0188 Dependent Mean 2.40164 Adj R-Sq 0.0187
Coeff Var 90.38658 Coeff Var 90.38941

Parameter Standard Parameter Standard
Estimate Error Estimate Error

Intercept 0.88740 0.07826 11.34 <.0001 Intercept 0.75899 0.07800 9.73 <.0001
NICU hospitals (per million in MSA) -0.00210 0.00079 -2.67 0.00770 NICU hospitals (per million in MSA) -0.00557 0.00077 -7.22 <.0001
NICU hospitals (per million in MSA) squared 0.00004 0.00006 0.71 0.47790 NICU hospitals (per million in MSA) squared 0.00028 0.00005 5.09 <.0001
year2000 dummy: 1=2000 0.16861 0.00183 92.29 <.0001 year2000 dummy: 1=2000 0.16528 0.00182 90.76 <.0001
year2001 dummy: 1=2001 0.29591 0.00186 159.20 <.0001 year2001 dummy: 1=2001 0.29283 0.00185 157.95 <.0001
% pop age 25+ with 4+ years college -0.98441 0.03710 -26.53 <.0001 % pop age 25+ with 4+ years college -1.03706 0.03665 -28.29 <.0001
% pop age 25+ with high school diploma or more 1.45211 0.08619 16.85 <.0001 % pop age 25+ with high school diploma or more 1.66946 0.08567 19.49 <.0001
% pop age 25+ with less than 9 years education 0.33480 0.10594 3.16 0.00160 % pop age 25+ with less than 9 years education 0.60796 0.10505 5.79 <.0001
per capita income 0.00000 0.00000 1.07 0.28390 per capita income 0.00000 0.00000 0.92 0.35680
unemployment rate 0.89156 0.06780 13.15 <.0001 unemployment rate 0.87159 0.06772 12.87 <.0001
population density 0.00000 0.00000 -4.49 <.0001 population density 0.00000 0.00000 -3.76 0.00020
total population 0.00000 0.00000 26.73 <.0001 total population 0.00000 0.00000 27.65 <.0001
total MDs, pat care, non-fed (per million in MSA) 0.00004 0.00000 15.99 <.0001 total MDs, pat care, non-fed (per million in MSA) 0.00003 0.00000 16.53 <.0001
General Pediatricians (per million in MSA) 0.00025 0.00003 8.07 <.0001
Specialized Pediatricians (per million in MSA) -0.00138 0.00006 -23.32 <.0001
ARF ST gen hosp beds (per million in MSA) -0.00002 0.00000 -12.88 <.0001 ARF ST gen hosp beds (per million in MSA) -0.00002 0.00000 -13.18 <.0001
ARF ST gen hosp outpatient + ED visits (per million in MSA) 0.00000 0.00000 11.23 <.0001 ARF ST gen hosp outpatient + ED visits (per million in MSA) 0.00000 0.00000 10.10 <.0001
average Case-Severity in MSA of residence 0.04941 0.01184 4.17 <.0001 average Case-Severity in MSA of residence 0.03845 0.01183 3.25 0.00110
gender dummy 0.42779 0.00148 289.06 <.0001 gender dummy 0.42770 0.00148 288.99 <.0001

Numerator 2 39.5986 8.4 0.0002 Numerator 2 132.81454 28.18 <.0001
Denominator 8,650,000 4.71218 Denominator 8,650,000 4.71248

Parameter Estimates

Mean

Analysis of Variance

Source DF F Value Pr > F

Variable t Value Pr > |t|

Parameter Estimates

Test for Joint Significance of Technology Variables

Source DF F Value Pr > FMean

Analysis of Variance

Source DF F Value Pr > F

Variable t Value Pr > |t|

Test for Joint Significance of Technology Variables

Source DF F Value Pr > F
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(Including Oncology MDs) (Excluding Oncology MDs)

Analysis of Variance
Sum of Mean Source DF Sum of Mean F Value Pr > F
Squares Square Squares Square

Model 70 2,610,729 37296 9,166.27 <.0001 Model 69 2,606,840 37780 9,284 <.0001
Error 8,760,000 35,649,594 4.06885 Error 8,760,000 35,653,483 4.06929
Corrected Total 8,760,000 38,260,324 Corrected Total 8,760,000 38,260,324

Root MSE 2.01714 R-Square 0.0682 Root MSE 2.01725 R-Square 0.0681
Dependent Mean 2.90155 Adj R-Sq 0.0682 Dependent Mean 2.90155 Adj R-Sq 0.0681
Coeff Var 69.51929 Coeff Var 69.52308

Parameter Estimates
Parameter Standard Variable Parameter Standard t Value Pr > |t|
Estimate Error Estimate Error

Intercept 0.77926 0.06207 12.55 <.0001 Intercept 0.80183 0.06207 12.92 <.0001
Radiation Hospital 0.00097 0.00062 1.56 0.11770 Radiation Hospital 0.00015 0.00062 0.24 0.80930
Radiation Hospital squared -0.00002 0.00003 -0.48 0.62960 Radiation Hospital squared -0.00001 0.00003 -0.38 0.70320
year2000 dummy: 1=2000 0.12959 0.00170 76.45 <.0001 year2000 dummy: 1=2000 0.13019 0.00170 76.81 <.0001
year2001 dummy: 1=2001 0.29097 0.00171 169.68 <.0001 year2001 dummy: 1=2001 0.29056 0.00171 169.43 <.0001
% pop age 25+ with 4+ years college 1.35749 0.09018 15.05 <.0001 % pop age 25+ with 4+ years college 1.34254 0.09018 14.89 <.0001
% pop age 25+ with high school diploma or more 1.79831 0.07012 25.65 <.0001 % pop age 25+ with high school diploma or more 1.77741 0.07012 25.35 <.0001
% pop age 25+ with less than 9 years education -0.78720 0.03382 -23.28 <.0001 % pop age 25+ with less than 9 years education -0.80523 0.03381 -23.81 <.0001
per capita income 0.00000 0.00000 13.82 <.0001 per capita income 0.00000 0.00000 16.21 <.0001
unemployment rate 1.60326 0.06477 24.75 <.0001 unemployment rate 1.49813 0.06468 23.16 <.0001
population density 0.00000 0.00000 4.38 <.0001 population density 0.00001 0.00000 7.79 <.0001
total population 0.00000 0.00000 17.75 <.0001 total population 0.00000 0.00000 18.05 <.0001
total MDs, pat care, non-fed (per million in MSA) 0.00008 0.00000 37.90 <.0001 total MDs, pat care, non-fed (per million in MSA) 0.00003 0.00000 22.38 <.0001
oncology MDs, pat care, non-fed (per million in MSA) -0.00565 0.00018 -30.92 <.0001
ARF ST gen hosp beds (per million in MSA) -0.00001 0.00000 -6.60 <.0001 ARF ST gen hosp beds (per million in MSA) -0.00001 0.00000 -5.40 <.0001
ARF ST gen hosp outpatient + ED visits (per million in MSA) 0.00000 0.00000 13.02 <.0001 ARF ST gen hosp outpatient + ED visits (per million in MSA) 0.00000 0.00000 10.08 <.0001
average Case-Severity in MSA of residence -0.06989 0.01157 -6.04 <.0001 average Case-Severity in MSA of residence -0.05525 0.01156 -4.78 <.0001
age 0.00535 0.00022 24.27 <.0001 age 0.00538 0.00022 24.41 <.0001
age squared 0.00026 0.00000 80.10 <.0001 age squared 0.00026 0.00000 79.93 <.0001
gender dummy 0.53550 0.00453 118.13 <.0001 gender dummy 0.53560 0.00453 118.15 <.0001
interaction term between age and gender -0.07342 0.00032 -231.49 <.0001 interaction term between age and gender -0.07343 0.00032 -231.50 <.0001
interaction term between age squared and gender 0.00102 0.00000 219.89 <.0001 interaction term between age squared and gender 0.00102 0.00000 219.90 <.0001

Source DF Mean F Value Pr > F
Square

Numerator 2 11.16875 2.74 0.0643 Numerator 2 0.35987 0.09 0.9154
Denominator 8,760,000 4.06885 Denominator 8,760,000 4.06929

Test for Joint Significance of Technology Variables

Pr > |t|

Parameter Estimates

Dependent Variable: Overall Total PMPM

Analysis of Variance

Source DF F Value Pr > F

Table 62. Overall Commercial Spending for Commercial Population Regressed on Radiation Hospitals

Dependent Variable: Overall Total PMPM

Test for Joint Significance of Technology Variables

Source DF F Value Pr > FMean

Variable t Value
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(Including Oncology MDs) (Excluding Oncology MDs)

Sum of Mean Sum of Mean
Squares Square Squares Square

Model 69 2,616,452 37920 9,320 <.0001 Model 68 2,612,658 38421 9,442 <.0001
Error 8,780,000 35,705,288 4.06879 Error 8,780,000 35,709,082 4.06922
Corrected Total 8,780,000 38,321,740 Corrected Total 8,780,000 38,321,740

Root MSE 2.01712 R-Square 0.0683 Root MSE 2.01723 R-Square 0.0682
Dependent Mean 2.90112 Adj R-Sq 0.0683 Dependent Mean 2.90112 Adj R-Sq 0.0682
Coeff Var 69.52918 Coeff Var 69.53287

Parameter Standard Parameter Standard
Estimate Error Estimate Error

Intercept 0.72289 0.06200 11.66 <.0001 Intercept 0.73682 0.06201 11.88 <.0001
PET Hospital 0.01118 0.00190 5.90 <.0001 PET Hospital 0.01462 0.00189 7.72 <.0001
year2000 dummy: 1=2000 0.12919 0.00170 76.13 <.0001 year2000 dummy: 1=2000 0.12933 0.00170 76.21 <.0001
year2001 dummy: 1=2001 0.29056 0.00171 169.46 <.0001 year2001 dummy: 1=2001 0.28982 0.00171 169.03 <.0001
% pop age 25+ with 4+ years college 1.41884 0.09012 15.74 <.0001 % pop age 25+ with 4+ years college 1.41457 0.09012 15.70 <.0001
% pop age 25+ with high school diploma or more 1.85897 0.07017 26.49 <.0001 % pop age 25+ with high school diploma or more 1.84878 0.07017 26.35 <.0001
% pop age 25+ with less than 9 years education -0.82156 0.03356 -24.48 <.0001 % pop age 25+ with less than 9 years education -0.84261 0.03355 -25.11 <.0001
per capita income 0.00000 0.00000 13.97 <.0001 per capita income 0.00000 0.00000 16.08 <.0001
unemployment rate 1.63564 0.06440 25.40 <.0001 unemployment rate 1.51847 0.06429 23.62 <.0001
population density 0.00001 0.00000 4.93 <.0001 population density 0.00001 0.00000 8.50 <.0001
total population 0.00000 0.00000 16.31 <.0001 total population 0.00000 0.00000 16.32 <.0001
total MDs, pat care, non-fed (per million in MSA) 0.00008 0.00000 37.61 <.0001 total MDs, pat care, non-fed (per million in MSA) 0.00003 0.00000 22.33 <.0001
oncology MDs, pat care, non-fed (per million in MSA) -0.00556 0.00018 -30.54 <.0001
ARF ST gen hosp beds (per million in MSA) -0.00001 0.00000 -6.05 <.0001 ARF ST gen hosp beds (per million in MSA) -0.00001 0.00000 -5.30 <.0001
ARF ST gen hosp outpatient + ED visits (per million in MSA) 0.00000 0.00000 13.77 <.0001 ARF ST gen hosp outpatient + ED visits (per million in MSA) 0.00000 0.00000 10.66 <.0001
average Case-Severity in MSA of residence -0.06483 0.01152 -5.63 <.0001 average Case-Severity in MSA of residence -0.05098 0.01151 -4.43 <.0001
age 0.00534 0.00022 24.25 <.0001 age 0.00537 0.00022 24.37 <.0001
age squared 0.00026 0.00000 80.24 <.0001 age squared 0.00026 0.00000 80.09 <.0001
gender dummy 0.53567 0.00453 118.26 <.0001 gender dummy 0.53576 0.00453 118.27 <.0001
interaction term between age and gender -0.07342 0.00032 -231.67 <.0001 interaction term between age and gender -0.07343 0.00032 -231.68 <.0001
interaction term between age squared and gender 0.00102 0.00000 220.05 <.0001 interaction term between age squared and gender 0.00102 0.00000 220.07 <.0001

Dependent Variable: Overall Total PMPM

Analysis of Variance

Source DF F Value Pr > F Pr > F

Variable t Value

Parameter Estimates

Pr > |t|

Table 63. Overall Commercial Spending for Commercial Population Regressed on PET Hospital Hospitals

Parameter Estimates

Variable t Value Pr > |t|

Dependent Variable: Overall Total PMPM

Analysis of Variance

Source DF F Value
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