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Objective. To explore the relationship between commercial health care prices and
Medicare spending/utilization across U.S. regions.
Data Sources. Claims from large employers and Medicare Parts A/B/D over 2007–
2009.
Study Design. We compared prices paid by commercial health plans to Medicare
spending and utilization, adjusted for beneficiary health and the cost of care, across 301
hospital referral regions.
Principal Findings. A 10 percent lower commercial price (around the average level)
is associated with 3.0 percent higher Medicare spending per member per year, and 4.3
percent more specialist visits (p < .01).
Conclusions. Commercial health care prices are negatively associated with Medicare
spending across regions. Providers may respond to low commercial prices by shifting
service volume intoMedicare. Further investigation is needed to establish causality.
Key Words. Geographic variation, health care spending, spillovers in health care,
provider competition and health care prices, supplied-inducer demand

Health care spending varies markedly across the United States (Wennberg
and Cooper 1996). Such variation raises important questions about the perfor-
mance of the health care system and the design of public policy. Some areas
may deliver good value, that is, high-quality care at low cost. Under current
policy, Medicare payments to physicians and hospitals are adjusted for geo-
graphic differences in the cost of care, but not for geographic variation in
value.

During the debate over health reform, the Secretary of Health and
Human Services agreed to a congressional request to study whether Medi-
care should instead set payment rates based on the value of care across
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areas. The study was undertaken by a special committee of the Institute of
Medicine (IOM). In its report (IOM 2013), the committee recommended
against the adoption of a geographic “value index,” because such an
approach would punish high-value providers in low-value areas (Newhouse
and Garber 2013a,b).

The IOM’s mandate reached beyond Medicare payment policy. In par-
ticular, the IOM was tasked with investigating variation in spending through-
out the health care system, including commercial insurance, Medicaid, and
the uninsured. The IOM was supported by a number of external research
teams, including ours. This broader assessment of geographic variation in
health care represents a significant contribution, because the existing evi-
dence, while extensive, has focused largely on Medicare (Franzini, Mikhail,
and Skinner 2010; Newhouse and Garber 2013a).

Nearly, 80 percent of U.S. health spending is outside of Medicare (Cen-
ters for Medicare and Medicaid Services 2014), and there may be important
linkages across sectors of the overall system (Baker 1997; Yip 1998; Rice et al.
1999; Matlock et al. 2013; McWilliams, Landon, and Chernew 2013). For
example, physicians with many Medicare patients tend to provide shorter
office visits to their patients with commercial insurance (Glied and Zivin
2002).

Linkages between Medicare and commercial insurance could operate
through payment levels. Reductions in Medicare payments have been met
by concerns that providers will simply raise the prices they charge to the
commercially insured; a recent review of the literature found some
evidence of such “cost shifting,” albeit at a low rate (Frakt 2011). During the
period studied by the IOM, Medicare did not implement significant
payment reductions. However, information developed as part of the IOM
study has created an opportunity to explore whether the price paid by
commercial health plans in a particular region is related to spending and
utilization in Medicare.
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Specifically, the IOM measured the prices that commercial health
plans paid for services and pharmaceuticals, and concluded that there is sub-
stantial geographic variation in the “markup” of price over cost, potentially
due to differences across areas in competition levels among commercial
plans and providers. One might hypothesize that lower commercial price
markups cause providers to shift service volume and health care dollars out
of the commercial sector and into Medicare (McGuire and Pauly 1991;
McGuire 2000; Newhouse and Garber 2013a). This study investigates the
association between commercial health care prices and Medicare spending
and utilization.

METHODS

We compared Medicare and commercial insurance spending across areas to a
measure of the prices paid by commercial plans over the period 2007–2009.
Data were obtained through our collaboration with the IOM; details on data
construction are available in the main IOM report and its technical documen-
tation (McKellar et al. 2012; IOM 2013;MaCurdy et al. 2013).

Following the Dartmouth Atlas of Health Care (Wennberg and Cooper
1996), geographic areas were defined by hospital referral regions (HRRs).
HRRs represent regional health care markets for tertiary care and have been
extensively studied in the literature. Of 306 HRRs in the United States, our
analysis excluded five HRRs for which commercial spending and prices were
unavailable due to confidentiality restrictions.

Our measure of Medicare spending included all inpatient, outpatient,
and drug reimbursement (Parts A, B, and D) for fee-for-service beneficiaries.
Total spending for commercial insurance was measured within the Market-
Scan claims database, a convenience sample of large employers. The Market-
Scan data included 113 million nonelderly person-years of commercial
coverage (McKellar et al. 2012).

Spending was adjusted for health status within HRRs based on age, sex,
race, and claims in the prior year. For the latter, Hierarchical Condition Cate-
gories were used for Medicare, and Verisk DxCG risk scores for the commer-
cially insured (Pope et al. 2004; Verisk Health 2013; Schone, Brown, and
Goodell 2013). Spending was further adjusted for geographic differences in
the cost of providing health care. Specifically, the Hospital Wage Index was
used for the labor portion of inpatient claims (Centers for Medicare and Med-
icaid Services 2013a), while components of the Geographic Practice Cost
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Index were used for professional and outpatient claims (Centers for Medicare
andMedicaid Services 2013b).

Hospital referral region-level spending was measured per member per
year (PMPY). Spending reflects both utilization and prices, and commercial
spending was decomposed into aggregate measures of each. For each HRR,
aggregate utilization was calculated by weighting the utilization of each spe-
cific service and drug in the area by its average reimbursement at the national
level within the MarketScan data (McKellar et al. 2014). Intuitively, this
approach deals with differences across areas in the mix of individual services
and drugs by standardizing them according to a proxy for resource use
(Agency for Healthcare Quality and Research 2014). To make acute and
chronic prescriptions comparable, drug claims for more than a 30-day supply
were standardized into 30-day equivalents (McKellar et al. 2012). Given
aggregate utilization within an HRR, the aggregate price for commercial
health care was obtained by dividing spending by utilization. Because spend-
ing was adjusted for regional differences in costs, the commercial price mea-
sure reflects the markup of price over costs.

We performed separate regressions of commercial and Medicare spend-
ing on the commercial price index. In addition, we analyzed specific types of
utilization (e.g., imaging encounters, as defined by days with a claim) among
traditional (fee-for-service) Medicare beneficiaries, as well as total spending
on an annualized basis among fee-for-service beneficiaries with specific condi-
tions (e.g., over the year following an acute myocardial infarction or over the
course of a 90-day episode of pneumonia) (MaCurdy et al. 2013). For each
condition, commercial price was measured among patients with the condition
(McKellar et al. 2012). Condition-specific spending was adjusted for benefi-
ciary factors and area costs; utilization was adjusted for beneficiary factors.

RESULTS

Table 1 shows that spending on traditional Medicare beneficiaries, adjusted
for beneficiary health and the local cost of care, averaged $11,403 PMPY
throughout the United States over 2007–2009. Adjusted spending for com-
mercial insurance was $4,100 per year. Results were similar when spending
was weighted by number of beneficiaries within each HRR, as shown in the
appendix.

There was substantial variation across HRRs in spending levels. For
Medicare, the HRR at the 90th percentile spent 23 percent more on an
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adjusted basis than the HRR at the 10th percentile. The differential was 28
percent for commercial spending.1 Spending levels by region are shown in the
appendix. Medicare and commercial spending were largely unrelated across
HRRs (correlation coefficient of�0.09).

Commercial health care prices by region are shown in the appendix.
Adjusted spending was systematically related to commercial prices across
HRRs. As Figure 1 shows, areas with lower commercial health care prices
experienced lower spending on commercial insurance. Specifically, a value of

Table 1: Summary Statistics

Variable Mean SD

Spending and commercial price
AdjustedMedicare spending $11,403 $1,028
Adjusted commercial spending $4,100 $428
Commercial health care price index 1.03 0.13

Medicare utilization
Inpatient admissions 0.33 0.04
Medical admissions 0.24 0.03
Surgical admissions 0.10 0.01
Inpatient days 1.70 0.23
Emergency department visits 0.60 0.07
Office visits 7.01 0.81
Specialist visits 3.45 0.75
Imaging services 2.53 0.20
Prescription drug fills 25.82 1.75

AdjustedMedicare spending by condition
Acute myocardial infarction $65,484 $5,272
Breast cancer $33,139 $3,411
Cataracts $17,083 $999
Cholycystectomy $67,681 $4,906
Chronic obstructive pulmonary disease $26,941 $2,410
Congestive heart failure $34,703 $3,188
Coronary heart disease $23,157 $1,768
Depression $22,972 $2,777
Diabetes $19,249 $1,932
Lower back pain $16,835 $1,453
Lung cancer $71,947 $7,400
Pneumonia $85,419 $8,929
Prostate cancer $29,576 $3,620
Rheumatoid arthritis $20,868 $1,822
Stroke $59,154 $5,696

Note. Unit of observation is a hospital referral region (HRR). Includes 301 regions for which com-
mercial price was available. Spending and utilization are measured per member per year (PMPY).
Spending is adjusted for beneficiary health and the cost of providing care; utilization is adjusted
for health status.Weighted statistics reported in appendix.
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the commercial price measure that is 10 percent lower (around its average
level) was associated with 6.2 percent lower commercial spending PMPY
(p < .01), as shown in Table 2. By contrast, areas with low commercial prices
saw higher Medicare spending, with a 10 percent lower price associated with
3.0 percent higher spending (p < .01). The regressions underlying these results
are reported in the appendix.

In terms of specific types of utilization, Table 1 shows that Medicare
beneficiaries averaged 0.33 inpatient admissions per year, 1.70 inpatient days,
0.60 emergency department visits, 7.01 office visits, 3.45 specialist visits, 2.53
imaging encounters, and 25.82 prescriptions filled per year. Table 2 reports
the predicted percentage difference in adjustedMedicare utilization associated
with a 10 percent lower value of the commercial price index (around its aver-
age level). The adjusted number of inpatient admissions per year was pre-
dicted to be 2.8 percent higher (p < .01), while inpatient days were predicted
to be 4.4 percent higher (p < .01). The adjusted number of specialist visits and
imaging services per year were also substantially higher, 4.3 percent and 3.4
percent, respectively (p < .01 in both cases). There was a statistically

Figure 1: Relationship between Commercial Price of Health Care and
Adjusted Spending on Commercially Insured andMedicare Beneficiaries
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significant association for all types of utilization, with the exceptions of emer-
gency department visits and prescription fills.

For each of the specific conditions studied, total spending exceeded the
average level of spending among the general population of Medicare benefi-
ciaries. As Table 1 shows, adjusted total spending ranged from $16,835 per
year among Medicare beneficiaries with lower back pain to $85,419 on an
annualized basis for a 90-day episode of pneumonia. Table 2 shows the pre-
dicted difference in Medicare spending associated with a 10 percent lower
price index for commercial health care. For all 15 conditions, total spending
was predicted to be significantly higher, with differences ranging from +1.1

Table 2: Predicted Percentage Difference in Outcome Associated with a
10% Lower Price for Commercial Health Care (around Its Average Level)

Outcome Percentage Change (95% confidence interval)

Aggregate spending
Adjusted commercial spending �6.2 (�6.9,�5.5)
AdjustedMedicare spending 3.0 (2.4, 3.5)

Medicare utilization
Inpatient admissions 2.8 (1.9, 3.7)
Medical admissions 3.4 (2.4, 4.5)
Surgical admissions 1.3 (0.4, 2.2)
Inpatient days 4.4 (3.4, 5.4)
Emergency department visits 0.0 (�1.0, 1.0)
Office visits 2.1 (0.9, 3.2)
Specialist visits 4.3 (2.0, 6.6)
Imaging services 3.4 (2.7, 4.0)
Prescription drug fills �0.6 (�1.3, 0.2)

AdjustedMedicare spending by condition
Acute myocardial infarction 2.2 (1.6, 2.9)
Breast cancer 2.9 (2.1, 3.7)
Cataracts 1.1 (0.5, 1.6)
Cholycystectomy 1.4 (0.7, 2.0)
Chronic obstructive pulmonary disease 2.3 (1.7, 2.8)
Congestive heart failure 3.1 (2.5, 3.7)
Coronary heart disease 1.8 (1.3, 2.3)
Depression 3.2 (2.5, 3.8)
Diabetes 2.8 (2.2, 3.4)
Lower back pain 2.4 (1.9, 3.0)
Lung cancer 3.2 (2.3, 4.1)
Pneumonia 2.9 (2.2, 3.6)
Prostate cancer 3.4 (2.3, 4.4)
Rheumatoid arthritis 1.4 (0.8, 2.1)
Stroke 2.5 (1.8, 3.1)

Note. Predictions based on regression analyses. 95% confidence intervals based on heteroscedastic-
ity-robust standard errors.
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percent for beneficiaries with cataracts (p < .01) to +3.4 percent for beneficia-
ries with prostate cancer (p < .01).

As shown in the appendix, results were similar in analyses of the typi-
cally smaller number of HRRs for which data were available on commercial
prices among patients with the various conditions. The appendix further
shows that the results were generally similar when regression observations
were weighted by the number of beneficiaries residing in each hospital referral
region during the study period. Finally, the appendix shows that results were
similar when spending, Medicare utilization, and commercial prices were
measured in natural logarithms.

DISCUSSION

Across HRRs in the United States, there is a significant positive association
between commercial health care prices and per capita spending for the com-
mercially insured, after adjusting for beneficiary health status and the local
cost of providing care. Yet commercial prices are negatively associated with
Medicare spending. The IOM’s recent study of geographic variation in health
care did not address the potential role of commercial prices in Medicare
spending (IOM 2013).

A negative association between commercial health care prices and
Medicare spending helps to explain the weak correlation that has been docu-
mented between commercial and Medicare spending across U.S. regions
(Chernew et al. 2010; Baker, Bundorf, and Kessler 2014b). In the inpatient
context, Medicare utilization tends to be higher in areas with lower price
markups in the commercial sector (Baker, Bundorf, and Kessler 2014b). We
contribute to this emerging evidence by showing that this pattern holds in the
aggregate; for Medicare beneficiaries with a wide range of acute and chronic
conditions; and for several types of utilization outside the hospital, including
specialist visits and imaging services.

In assessing utilization, an ideal measure of commercial prices would
have been specific to the type of utilization, as there is extensive geographic
variation in commercial reimbursement to both hospitals and physicians
(Medicare Payment Advisory Commission 2011; Baker, Bundorf, and Roy-
alty 2013; Baker, Bundorf, and Kessler 2014b). However, the IOM study pro-
duced an aggregate price index. Use of this measure introduced measurement
error into our analyses of utilization. In the MarketScan data, an aggregate
price index for metro areas tends to be strongly positively correlated with the

890 HSR: Health Services Research 50:3 (June 2015)



prices of specific services, for example, outpatient care (Dunn et al. 2013). Yet
commercial pricemarkups, above the costs of providing care, are weakly corre-
lated for inpatient and outpatient care (Medicare Payment Advisory Commis-
sion 2011). Measurement error was likely to have been greatest for
prescriptions, because our price measure accounts for regional differences in
hospital and physician costs. In addition, MarketScan does not represent the
universe of commercial claims. As a result of measurement error, the magni-
tude of the association between commercial price and Medicare utilization
could have been understated.

One potential explanation for an inverse relationship between commer-
cial health care prices and Medicare spending and utilization is that providers
respond to low commercial reimbursements by shifting service volume into
Medicare (McGuire and Pauly 1991; McGuire 2000).2 This interpretation is
consistent with some existing evidence on the effects of changes in Medicare
reimbursement. When physician fees for bypass surgery were reduced in the
late 1980s, procedure volume increased in both theMedicare and commercial
sectors (Yip 1998). Another study considered a wider range of procedures,
and found substantial volume increases, particularly for orthopedic surgery
(Rice et al. 1999). More recently, prospective payment of outpatient hospital
services has been associated with more frequent surgeries at Florida hospitals
among individuals with private fee-for-service insurance (He and Mellor
2012).

Another recent study concluded that the average cost of hospital stays
among Medicare beneficiaries is lower in areas with greater hospital competi-
tion, while length of stay does not differ (Henke et al. 2013). Competition
influences the price of health care and may also affect efficiency in delivery
(Robinson and Luft 1985; Dranove and Satterthwaite 2000; Gaynor and Vogt
2000, 2006; Bloom et al. 2010, 2014; Chandra et al. 2013; McKellar et al.
2014). Our finding of a negative association between commercial prices and
inpatient days in Medicare operates primarily through number of admissions,
rather than length of stay.

An alternative explanation for a relationship between commercial
health care prices andMedicare spending and utilization is that the capacity of
local health care systems for treating commercial beneficiaries is influenced
by utilization within Medicare. Providers with excess capacity may be more
willing to negotiate with commercial plans (Ho 2009). Under this explanation,
low Medicare utilization would result in low commercial prices, and thus a
positive association, contrary to our finding.
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Nevertheless, an inverse relationship must be interpreted cautiously,
and it does not necessarily imply that low commercial prices cause high Medi-
care spending. A causal interpretation would be reinforced if supported by
evidence of a stronger association among providers with higher powered
incentives or better opportunities for shifting service volume between the
commercial and Medicare sectors. Hospital ownership of physician practices
could facilitate such behavior; commercial prices for inpatient care are signifi-
cantly higher in areas in which physicians are highly integrated with hospitals
(Baker, Bundorf, and Kessler 2014a).

It is important to place our findings in the context of our understanding
of geographic variation in U.S. health care. The IOM study concluded, “After
accounting for differences in age, sex, and health status, geographic variation
is not further explained by other beneficiary demographic factors, insurance
plan factors, or market-level characteristics. In fact, after controlling for all fac-
tors measurable within the data used for this analysis, a large amount of varia-
tion remains unexplained.” Another prominent study focused exclusively on
Medicare and reached a similar conclusion (Zuckerman et al. 2010). Both
analyses considered the supply side of health care markets, for example, phy-
sicians per capita. However, the price paid for health care in the commercial
sector was not addressed.

Our study demonstrates that price markups for commercial care are
negatively associated with Medicare spending and utilization across U.S.
regions. The nature, causes, and consequences of this relationship warrant fur-
ther investigation.
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NOTES

1. The IOM reported larger differentials in unadjusted spending, specifically, 42 per-
cent forMedicare and 36 percent for commercial insurance.

2. Medicare spending and utilization should have similar relationships with commer-
cial prices, because geographic variation in Medicare spending is driven by utiliza-
tion differences within Medicare, rather than differences in Medicare payment
across areas (Chernew et al. 2010; Gottlieb et al. 2010; Philipson et al. 2010; IOM
2013; Newhouse and Garber 2013a).
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