Center for Business and Economic Research
ABOUT THE AUTHORS
Srikant Devaraj, PhD is a research economist
and research assistant professor at Ball State
CBER. His research interests lie in the areas of
applied econometrics, health economics, and
health informatics. He earned a doctorate in
economics from IUPUI.
Michael J. Hicks, PhD is director of Ball
State CBER and the George & Frances Ball
distinguished professor of economics in the
Miller College of Business. His research interest is
in state and local public finance and the effect of
public policy on the location, composition, and
size of economic activity. Hicks earned doctoral
and master’s degrees from the University of
Tennessee and a bachelor’s degree from Virginia
Military Institute. He is a retired Army Reserve
infantryman.

ABOUT BALL STATE CBER
The Center for Business and Economic Research
(CBER) at Ball State University conducts timely
economic policy research, analysis, and
forecasting for a public audience ranging from
public officials and policy makers to journalists
and citizens.
Our main product, the CBER Data Center, offers
primary data sets, data resources for grant writers
and economic developers, and a library of our
research at cberdata.org.
Center for Business and Economic Research,
Ball State University
2000 W. University Ave., Muncie, IN 47306-0360
765-285-5926 | cber@bsu.edu
bsu.edu/cber | cberdata.org

Do Indiana
Residents Spend
Too Much on
Healthcare?
Dec. 17, 2019

Center for Business and Economic Research, Ball State University
Srikant Devaraj, PhD, and Michael J. Hicks, PhD

This study examines per capita healthcare expenditures, hospital
prices, and market concentration (monopolization) in Indiana,
through the context of healthcare outcomes and behaviors.

View this report online:
https://projects.cberdata.org

© Center for Business and Economic Research |

1

| Ball State University | bsu.edu/cber

Executive Summary
•

This study examines per capita healthcare expenditures,
hospital prices, and market concentration (monopolization)
in Indiana, through the context of healthcare outcomes and
behaviors.

•

To do so we construct a healthcare expenditure model of all
50 states, which predicts the level of per capita spending on
healthcare given 20 different potential causal factors. This
model finds that Hoosier residents spend on average $746
per person more on healthcare than should be expected given
these broad measures of healthcare access, behaviors, outcomes and demographics.

•

We then compare the per person expenditures in other states
to Hoosier residents in each of these 20 categories. We find
that in every case, Indiana residents spend more on average,
than residents of states who do worse in these measures.

•

For example, six states have higher smoking rates than does
Indiana, yet residents of only one pays more per person in
healthcare expenditures. There are thirteen states with higher
obesity rates than us, yet residents in only two of those states
pay higher healthcare costs than Hoosiers. Using these data
we find the average American living in states that were predicted to have higher healthcare expenditures than in Indiana
actually paid an average of $472 less per year than did the
average Hoosier.

•

We performed a robustness test of our model, using data
from the American Health Rankings. We compare the average expenditures of Hoosiers to residents of lower ranked
states. We found that in every measure, Hoosiers spent more
on average than residents living in states who ranked worse
than Indiana. These data painted an even more alarming
picture of the relatively high cost of healthcare spending in
Indiana. On average, Hoosier citizens pay $1,392 more per
year than residents of those states who rank lower than Indiana on the American Health Rankings.

© Center for Business and Economic Research |

2

•

This evidence points to idiosyncratic conditions within Indiana that lead to higher healthcare expenditures. To examine
this more fully, we used federal data from the Centers for
Medicare and Medicaid Services (CMS), to evaluate monopoly pricing in Indiana.

•

The CMS data confirm the very high levels of market concentration reported in Hicks (2019) and (Yang, et. al., 2019).
The latter is a study commissioned by the Indiana Hospital
Association.

•

Using revenues, measures of usage, quality, and hospital
capacity we construct a hospital supply and demand model.
From this we estimate the average price of a night’s stay in a
hospital. We then compare those prices to the measures of
market concentration (monopolization) derived from the
CMS data.

•

We find that moving from the least concentrated to the
median market in Indiana would add $719 per night, or
17 percent, to the cost of a hospital stay. Moving from the
median to the most concentrated market would add $1,648,
or 39 percent, to each night of treatment in the hospital.

•

This study combines federal, publicly available data to
explain the very high relative cost of healthcare borne by
Hoosier residents. However, a reader of this analysis need not
believe or replicate a single finding from our research to draw
obvious conclusions about the state of the hospital industry
in Indiana. The evidence compiled by studies commissioned
by the Indiana Hospital Association make clear two unambiguous facts:
•

First, Hoosiers spend far more per person on healthcare
than do residents in ‘less healthy’ states.

•

Second, Indiana’s healthcare markets are so heavily and
broadly monopolized that significant and immediate
policy intervention is needed.
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Introduction
An influential recent study concluded Indiana hospitals charged
the highest prices across a sample of 25 U.S. states (White and
Whaley, 2019). This work, commissioned by the Employer’s
Forum of Indiana, focused significant policy concern over healthcare spending and relative prices in Indiana.[1] However, high
prices and high levels of spending are not the same issue. Households and government facing the same price to access healthcare
may expend different levels of income. Total spending is a function of both price and quantity consumed.
Compared to other Americans, Indiana residents spend a very
high share of income on healthcare. As a share of total household
expenditures, Indiana ranks third in the United States behind
only Alaska and West Virginia. From 1997 through 2018, the
most recent comparable data range, Indiana saw the second highest growth in the share of household spending devoted to healthcare. Finally, since the implementation of the Patient Protection

and Affordable Care Act (ACA) in 2010, Indiana’s growth in
spending has been exceeded only by that of Alaska.
This study will examine the issue of total expenditures, or
individual price times quantity. To do so, we examine the history
of household spending on healthcare, with a focus on the income
elasticity of households. We then test a model of healthcare
expenditures. This cross-sectional model will permit us to estimate
the expected healthcare expenditures while holding constant measures of health, access, personal income, and demographic factors.
This model reveals whether Indiana residents are paying too much
or too little for healthcare relative to other states, holding constant
those inter-state issues that explain healthcare spending levels.
Finally, we illustrate the spending of Indiana residents compared to other states with factors that would generate different
prices. We use this as a mechanism to amplify and evaluate results
from earlier research into Indiana’s healthcare markets. We begin
with a review of literature on healthcare expenditures.

1. https://EmployersForumIndiana.org/

What Drives Health Spending Differences?
The causes of differential spending on healthcare have enjoyed
considerable academic interest in recent decades. A 2011 review
by Martin, Gonzalez, and Garcia reported a review of 20 articles
on the determinants of healthcare expenditures. These studies examined both aggregate and individual usage of care and
expenditures. Across these studies, a very limited set of variables
such as income, population ageing, and technological progress,
were found to explain the majority of inter-regional variation in
healthcare expenditures.
Several aggregate studies reported income as a major contributor to growth. Barros (1998), Roberts (2000), Giannoni and
Hitiris (2002), and Clemente, et al. (2004) all reported per capita
income or public spending on healthcare was positively correlated with income. These studies were conducted on both time
series and cross-sectional data, and calculated income elasticities.
Income elasticities are interesting because they reveal the likely
change in share of healthcare expenditures as income rises.
Four studies from this sample report that demographic conditions, primarily ageing, are a determinant of healthcare expenditures (Di Matteo and Di Matteo, 1998; Karatzas, 2000; Di
Matteo, 2005; Crivelli, et. al., 2006). These studies found income
elasticities under 1.0, suggesting that healthcare is a normal good
© Center for Business and Economic Research |

in these specifications. That is, healthcaare spending does not
increase more proportionately than does income.
An equally large number of studies rejected general aging as a
factor in expenditure differences, focusing on proximity to death
using different mortality probabilities (Barros, 1998; Zweifel, et. al.,
1999; Felder, et al., 2000; Seshamanni and Gray, 2004a, 2004b).
Several studies evaluated individual behavioral costs related
to overall health conditions (e.g. Scarborough and Bhatnagar,
2011) and individual health services research on such factors as
obesity (Russell, Peirce and Nunley, 2011; Withrow and Alter,
2011). These health services studies are helpful in determining
parameterization of our model, but not in assessing the covariate
structure of overall spending. We leave them unreviewed here.
For our purposes, we motivate the study with a straightforward
and broad model from which to choose covariates in a context
that is easily explainable for policy purposes. We conduct robustness tests to evaluate this common approach.
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A Model of Healthcare Expenditures
To examine the factors contributing to per capita spending on
healthcare at the state level, we begin with a cross-sectional model
of spending that accounts for market access, health outcomes, and
demographic factors. This model takes the form:
(Ei/Pi )= c + α’Mi + ∂ ’Hi + γ’Di + ui 		

These results provide several insights into factors that contribute
to variation in healthcare expenditures at the state level. In the
pure market access model (Model 1, Table 2), lower population
density and lower share of residents enrolled in Medicaid increase
per capita household spending on healthcare were not statistically
significant to traditionally acceptable levels, but the coefficients
were large. Higher per capita income also results in higher health
care expenditures per capita in a state.
Within the health outcomes model (Model 2, Table 2), smoking has a very large marginal effect on healthcare spending, while
vaccine rates (a measure of health-related usage) also increases
household spending. Finally, the death rate is negatively correlated
with spending. Note that the interpretation of these coefficients
is at the marginal effect, holding all the other measured effects
constant. They are not raw correlations, as is so often reported in
the media and in claims by lobby or interest groups. The demographic model (Model 3, Table 2) reports only lower household
size and higher foreign-born share of residents affecting higher
per-capita spending.
The final model (Model 4, Table 2), combines all these measures, producing results that are consistent with the literature.
Most obviously, per capita income is associated with higher

(1)

...where (Ei/Pi ) is a vector of per capita healthcare expenditures,
in state i, M is a matrix of market access in healthcare, H is a
matrix of health outcomes, and D is demographic variables. The
coefficients α, ∂, and γ are estimated in this model. The value u is
a vector of unexplained expenditures per capita.
The variables for each matrix are drawn from an examination
of the literature review, and data for our variables were obtained
from federal sources. Summary statistics appear in Table 1.
As we concluded, the most commonly reported variables are
personal income, proximity to death, or a covariate of that measure, and typically market access variables. The remaining variables were introduced to provide more controls in this estimation,
and to evaluate whether other factors have emerged since 2011 in
explaining expenditure variation. Results are displayed in Table 2.

Table 1. Summary Statistics

Source: BEA = Bureau of Economic Analysis, CMS = Centers for Medicare and Medicaid Services, CDC = Center for Disease Control, Census = U.S. Census Bureau,
FCC = Federal Communications Commission
Variables

Mean

Per capita health care expenditures ($)

Median

Maximum

Minimum

Std. Dev.

Source

7,051.23

7,031.43

10,729.86

5,129.04

1,087.18 BEA

49,941.80

48,150.50

72,213.00

36,375.00

7,892.17 BEA

2.608

2.5

4.8

1.7

0.705905 CMS

4.8

5.1

8.7

0.1

2.3 CMS

Number of healthcare insurers in state

4.32

3

15

1

3.285342 CMS

Share of population with insurance coverage

69.1

69.9

79.8

54.4

5.6 CMS

Share of residents who smoke

17.3

17.2

26.0

8.9

3.5 CDC

Per capita income ($)
Hospital beds per 1,000 residents
Share enrolled in Medicaid

Share of population receiving required vaccines

71.7

71.1

85.3

58.1

5.2 CDC

Death rate per 100,000 residents

752.0

731.7

950.1

582.8

87.5 CDC

Infant mortality per 1,000 births

6.05

6.00

9.10

4.30

1.13 CDC

Share of 25-34 years old who are obese

29.5

29.7

39.9

19.1

4.5 Census

2.6

2.6

3.1

2.3

0.2 Census

Percent of adults with a bachelor’s degree or higher

19.3

19.4

26.0

12.2

2.9 Census

Percent of households headed by a female

11.5

12.1

16.4

7.4

2.2 Census

Share of population under 5 years of age

6.1

6.1

8.2

4.7

0.7 Census

Share of population over 65 years of age

16.0

15.9

20.1

10.8

1.8 Census
2.5 Census

Average size of household

Poverty rate

9.1

8.7

15.2

4.9

Foreign-born share of population

2.4

2.0

6.6

0.3

82.8

83.2

89.1

73.0

Share of population with access to broadband at home
Share of population who live in rural counties
Population per square mile

1.6 Census
3.8 Census, FCC

25.7

25.6

61.3

0.0

15.0 BEA, Census

293.0

104.0

3250.2

1.1

589.2 BEA, Census
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levels of spending on healthcare. Also,
smoking rates remain large contributors
to healthcare spending, at the margin.
Larger numbers of insurers are positively
correlated with spending, which is likely
due to unequal market power between
insurers and providers in a state.
Perhaps the most important lesson on
spending per capita at the state level is
that among the wide range of likely causal
factors in aggregate healthcare spending
collapse through aggregation into just
three relevant factors; broad market access,
income, and health measures.
One way to extend this work is through
an outlier analysis performed against
our reference state of Indiana. An outlier analysis is particular powerful in
comparing the magnitude of perceived
causal factors in explaining the variance
in healthcare spending. For example, the
Indiana Hospital Association claims poor
healthcare outcomes drive nearly all the
of the observed expenditure differences. A
representative statement on the issue is:
“If we could just move a couple of rungs on these
public health measures, we could save everybody
millions of dollars,” Tabor said. “Businesses should
engage more directly with their local hospital and
say I want to understand what is going to be the total
costs that I will pay for my employees. It’s not just
about the price per procedure, but …about keeping
people healthier.” — Rudavsky, 2019

Table 2. Results of Healthcare Expenditures

Source: Author calculations, see Table 1
Note: Share of rural population is by the 2010 standard and uses 2010 Census share. The vaccine rate is for 2016; all
other data are from 2017.
T-statistics in parentheses*** p<0.01, ** p<0.05, * p<0.1, † p< .125
Outcome

Per Capita Health Expenditures
Model 1: Market
Access

Model 2: Health
Outcomes

4107.46***
(3.22)

7715.32***
(3.37)

Hospital beds per 1,000
residents

66.22
(0.32)

…

…

-53.7
(-0.26)

Population per square mile

-0.25
(-1.06)

…

…

-0.14
(-0.64)

Share enrolled in Medicaid

-11,233†
(-1.59)

…

…

-5161.81
(-0.65)

Number of healthcare
insurers in state

3.82
(0.08)

…

…

105.2**
(2.23)

Per capita income

0.069**
(3.31)

…

…

…

…

-56.69
(-1.22)
28391.33**
(3.23)

Controls
Intercept

Share of pop. with private
insurance coverage

-1.39
(-0.05)

Model 3: Demographic Factors
3752.78
(0.39)

Model 4: Full
Model (all controls)
-20155.53
(-1.44)

0.097**
(3.01)

Share of residents who
smoke

…

40477.31***
(5.09)

…

Share of pop. receiving
required vaccines (7-series)

…

71.48**
(12.65)

…

38.86
(1.43)

Death rate per 100,000
residents

…

-14.35***
(-4.43)

…

-4.24
(-1.03)

Infant mortality per 1,000
births

…

-14.35
(-0.12)

…

240.3823
(1.08)

Share of 25-34 years old
who are obese

…

-59.87
(-1.35)

…

55.70
(1.18)

Average size of household

…

…

-2546.10*
(-1.75)

1321.15
(0.93)

Percent of adults with a
bachelor’s degree or higher

…

…

-31.84
(-0.34)

124.23
(1.17)

Percent of households
headed by a female

…

…

201.57
(1.38)

-36.11
(-0.93)

Share of pop. under age 5

…

…

-84.77
(-0.18)

375.03
(0.51)

Share of pop. over age 65

…

…

-38.50
(-0.27)

230.31
(1.27)

…

…

-172.80
(-1.23)

-94.14
(-0.58)

…

…

330.05*
(2.60)

290.11*
(2.12)

…

…

123.15
(1.54)

90.03
(1.2)

…

…

-4.21
(-0.38)

-10.34
(-0.99)

The results reported in Table 2 supPoverty rate
port the argument that better healthcare
outcomes influence per capita health care
Foreign-born share of pop.
expenditures. All things equal, this should
Share of pop. with access
be an obvious relationship. In this model
to broadband at home
we used several measures, and only the
Share of pop. who live in
rural counties
share of the population who smokes was
Adjusted R-squared
retained in the final model. The econometLog likelihood
ric approach allows for the joint application
F-statistic
of many variables, and is clearly superior to
Prob (F-statistic)
a bivariate comparison. However, much of
the policy debate exists within a bivariate
and simple correlation context. In other
words, they don’t ‘hold all else equal.’ The outlier analysis approach
permits us to better explain the interplay between bivariate and
multivariate factors. We perform this analysis in two phases. The
first involves actual spending, the second in a comparison of unexplained healthcare spending at the state level.
© Center for Business and Economic Research |

5

0.37
-408.604

0.38
-404.783

0.27

0.60

-406.9027

-383.8016

5.20***

6.01022***

3.0639***

4.721013***

0.0007

0.0069

0.007176

0.000006
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Table 3 displays the outlier analysis of
Table 3. Outlier Analysis of Per Capita Healthcare Spending
Source: Author calculations, see Table 1
state-level data used in Equation 1 and
Note: † By ‘worse,’ we mean in correlation to healthcare spending. So, higher smoking rates are understandably
displayed in Table 2. In this analysis, we
considered ‘worse,’ but higher per capita income is also considered ‘worse’ because it is positively correlated with
higher levels of healthcare spending.
compare all U.S. states to Indiana on
No. of States
No. of ‘Worse’
Average Per Capita Average Paid Less
factors reported as important in Table 2.
Variables
‘Worse’ Than States Paying More
Paid in ‘Worse’
Than Indiana
We then compare the actual healthcare
Indiana†
Per Capita
States ($)
Residents
spending in these states that perform worse
Variables Significant In the
Full Model
across the factors that account for variaShare of residents who
tion in spending on a per capita basis. For
6
1
6,509.29
-15.4%
smoke***
example, six states have worse smoking
Number of insurers***
33
4
6,943.33
-6.9%
rates than Indiana, but only one of those
Per capita income***
34
9
7,449.99
-3.1%
states pays more on a per capita basis for
Selected Variables Not
Significant in Full Model
health care. Indiana residents paid, on averForeign-born share of
13
3
7,027.58
-8.6%
age, $7,690 per year in health care in 2017.
population
However, on average, residents of those six
Share of residents enrolled
22
8
7,362.96
-4.3%
in Medicaid
higher-rate states pay over 15 percent less
Vaccine 2016 (req’d 7-series,
than Indiana residents pay for healthcare.
49
8
7,001.06
-9.0%
9-35 months)
This process illustrates the relative inefShare of 25-34 years old
13
2
6,739.36
-12.4%
who are obese
fectiveness of bivariate analysis of causes of
Infant mortality rate per
healthcare spending variation across states.
7
1
6,343.57
-17.5%
1,000 births
However, there is one use in these simple
Percent of households
31
9
7,134.31
-7.2%
claims about healthcare behaviors explainheaded by a female
ing most of the spending differences
Share of residents enrolled
26
3
6,614.20
-14.0%
in private insurance
between states. By extending analysis to
Hospital beds per 1,000
44
8
6,977.33
-9.3%
these simple measures, we can emphasize
residents
in a non-technical way the very strong
Death rate per 1,000,000
28
6
6,837.96
-11.1%
residents
evidence of the high level of unexplained
Average household size
12
3
7,145.45
-7.1%
variability at the state level.
Poverty rate
11
2
6,519.91
-15.2%
For example, while there are 33 states
Population per square mile
25
6
7,058.59
-8.2%
with more insurers than Indiana, only
Broadband access rate
19
2
6,435.74
-16.3%
four had higher per capita levels of healthShare of adults with a
31
5
7,157.92
-6.9%
care spending, and on average paid 6.9
bachelor’s degree or higher
Share of pop. under age 5
5
2
7,151.82
-7.0%
percent less than Hoosiers for healthcare.
Share
of
pop.
over
age
65
15
2
6,801.72
-11.6%
Likewise, there are 34 states with higher
Share of population who
per capita income than Indiana, but in
21
7
7,159.37
-6.9%
live in rural counties
only nine of these states were per capita
health care spending higher than in Indiana, and they averaged 3.1 percent lower.
The remainder of the variables are reported in Table 3, but none
remained statistically explanatory in the full model. Still, it is worth
noting that in no instance did spending on a per capita basis average
higher in the states performing worse on these measures than Indiana. Table 3 alone should shatter the argument that per capita spending in Indiana is primarily driven by health outcomes differences.
The results displayed in Table 2 suggest a significant amount of
unexplained variation in per capita healthcare expenditures across
the United States. It also should caution against using bivariate
analysis of healthcare expenditures in developing a mature policy
discussion. Claims of high healthcare costs being driven primarily
Per capita spending on healthcare in Indiana is NOT primarily driven by
by a single factor, such as health or demographics, simply are not
differences in health outcomes.
true. The data in Table 3 should make this clear.
© Center for Business and Economic Research |
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Figure 1. Correlations of Unexplained Variance of
Sub Models and Full Model

Table 4. Positive Unexplained Per Capita
Healthcare Expenditures

Source: Author calculations

Source: Author calculations

$4,000

State
Alaska

$3,000

Massachusetts

$2,000

Full Model

$-1,000
$-2,000
Structure
Health
Demographics

$-3,000
$-4,000
Sub Model $-2,000 $-1,500 $-1,000 $-500

$0

$500

$1,000 $1,500 $2,000

Continuing our analysis of outliers, we extend this analysis to
the use of the multivariate model (see Equation 1). In this model,
we include 17 factors tested in the literature as causal in healthcare spending on a per capita basis. We also collect unexplained
levels from the error term (u). This term is best interpreted as the
level of per capita spending not explained by the aforementioned
variables. The error term is also correlated across models. We
depict the error term for Table 2 Models 1, 2, and 3 against Model
4 in Figure 1.
A further step in evaluating per capital healthcare expenditures is to view the unexplained expenditures from the estimate
of Equation 1. This is the dollar value of expenditures per capita
not explained by the factors included in each of the versions of
this model. These estimates are then how much more (or less)
residents of each state pay in per capita health expenditures
than would be expected given their industry access, health, and
demographics. Table 4 includes those states who pay more than
expected, ranked by that cost in the full model.
As shown in Table 4, Alaska residents pay roughly $1,053 more
than expected, while Massachusetts and Indiana residents pay
$783 and $746 per person, respectively, more than expected given
the access of their health care sector, relative health, and demographic factors. Again, the intent of this model is to explain why
healthcare expenditures vary across states.
It is useful to provide additional tests to the results presented
above. We should anticipate some unmeasured variable driving
interstate differences. For example, Alaska has especially high
expenditures, which is likely due to the remote location of a large

Health ($)

Full Model ($)

2,543

2,760

1,053

578

1,213

1,557

783

945

187

812

746

Vermont

1,218

1,210

310

699

568

203

1,014

696

-1,630

151

-934

680

Oregon

43

608

-236

646

New York

-18

231

1,311

581

Wisconsin

488

101

292

533

Utah

$0

Demographics ($)

2,891

Indiana
Minnesota

$1,000

Access ($)

New Mexico

-131

-312

698

511

West Virginia

1,554

899

1,223

499

Pennsylvania

752

61

826

494

Ohio

661

267

126

449

Delaware

1,258

738

679

429

South Dakota

1,571

627

1,328

352

South Carolina

381

-216

-1,015

346

Missouri

196

-301

36

302

Maryland

-615

718

-502

287

Michigan

335

-601

-174

268

California
North Dakota
Montana

161

736

851

202

940

211

590

131

412

399

-407

126

-299

368

382

125

-91

446

-790

94

Mississippi

-189

668

-650

56

Oklahoma

-691

414

-283

43

Washington

-356

300

29

20

Illinois
Rhode Island

share of the population (various studies). Massachusetts has high
expenditures due to an unusual mix of fee-for-service insurance
resulting from universal healthcare legislation (Eibener, Ridgely,
and McGlynn, 2009). Indiana has higher expenditures because of
extremely high levels of concentration in hospital markets (Hicks,
2019; Wong and Ling, 2019).
Of particular interest are the health outcomes or health behavior variables presented in Tables 3 and 4. It is likely that these
variables are collinear with other outcomes or behavioral factors
that are not included in the model above. While the variables
selected above appear in the cited research, it is helpful to perform
a robustness checks to evaluate our outlier analysis with other
comprehensive health behavior or healthcare outcomes.
To perform this test, we turn to the health behavior and
outcome factors used by America’s Health Rankings for their
ranking purposes.[2] This data formed the basis of a recent study
commissioned by the Indiana Hospital Association, which

2. The underlying data, methodology, and findings from America’s Health Rankings are also used by researchers and health care groups in Indiana for public policy
recommendations and analysis. See https://www.ihaconnect.org/member/newsroom/Pages/Improving-Hoosier-Health-Would-Save-Billions.aspx; and
https://www.ihaconnect.org/Documents/Economic_Impact_of_Health_Promotion_in_IN_Final%20Report.pdf.
© Center for Business and Economic Research |
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focused on potential cost savings of
Table 5. Outlier Analysis of Per Capita Healthcare Spending:
health improvement.
Additional Factors Using America’s Health Rankings, 2017
Source: State rankings by America’s Health Rankings; healthcare expenditures calculated using Bureau of
We obtain the ranking data for each
Economic Analysis Table SAEXP1
factor and compare Indiana’s per capita
Note: Indiana’s per capita healthcare expenditure is $7,690.40
healthcare expenditures with those states
Factors in
No. States
No. States
Avg. Spent
Difference Spent
Indiana’s Rank
America’s Health
Raked Worse
Paying More
Per Capita in
Per Capita Relative
that are worse than Indiana for each out(2018)
Rankings
Than Indiana
Per Capita
‘Worse’ States
to Indiana
come. In this way we evaluate the actual
Health Behaviors
healthcare expenditures of other states,
Drug deaths
33
17
5
$7,154.70
-7.0%
focusing on those who rank worse than
Excessive drinking
21
29
10
$7,439.55
-3.3%
Indiana on key healthcare measures.
High school
19
31
6
$6,885.18
-10.5%
graduation
In Table 5, we report Indiana’s rankings
Obesity
39
11
2
$6,816.05
-11.4%
on healthcare measures, including those
Physical inactivity
39
11
2
$6,452.28
-16.1%
selected by consultants to the Indiana
Smoking
44
6
1
$6,509.29
-15.4%
Hospital Association (Yang, et. al. 2019)
Rank: All behaviors
41
9
2
$7,077.80
-8.0%
to evaluate the relative health status of
Hoosier residents. Here we illustrate each
Health Outcomes
factor and the overall rankings for IndiCancer deaths
42
7
1
$6,436.13
-16.3%
ana, and list the number of states who
Cardiovascular
37
13
1
$6,420.23
-16.5%
deaths
perform worse on these rankings than
Diabetes
40
10
1
$6,263.28
-18.6%
Indiana. The results of this basic analysis
Disparity in health
confirm the estimation results reported
17
32
7
$7,040.30
-8.5%
status
from our healthcare expenditure data
Frequent mental
42
8
1
$6,455.93
-16.1%
distress
and the selection of variables reported in
Frequent physical
Tables 3 and 4 used in that analysis. The
35
14
2
$6,535.73
-15.0%
distress
results add additional weight to concerns
Infant mortality
43
6
1
$6,401.31
-16.8%
over healthcare expenditures in Indiana.
Premature death
39
11
1
$6,393.42
-16.9%
In these rankings, between six and
Rank: All outcomes
41
9
1
$6,298.47
-18.1%
32 states performed worse than Indiana
across these outcomes and behavioral facAmerica’s Health
41
9
1
$6,298.47
-18.1%
Rankings: Overall
tors. However, in no case did more than
1/3 of these states pay higher per capita
the average cost in states where healthcare outcomes are worse
healthcare costs than did Hoosiers. In
than Indiana.
fact, in every single example of these rankings, the average of states
Interestingly, these results build evidence that Hoosier citizens
performing worse than Indiana paid less, on a per resident basis,
are paying higher healthcare costs, on a per capita basis, than do
for healthcare than did Hoosiers. Indeed annual expenditures by
our findings from the expenditure model reported above. We
the average Indiana resident were between 3.3 percent and 18.6
report that Indiana residents pay only $746 more per person each
percent higher than the average of worse performing states.
year than is appropriate given our general health, access to mediUsing the single overall measure, we find that the states with
cal care, and income. The studies commissioned by the Indiana
worse health behaviors and outcomes than Indiana paid $612.60
Hospital Association provide evidence that the actual level of
to $1,391.93 less on average in per capita healthcare expenditures
overspending by Hoosiers on healthcare may be substantially
than did Hoosiers. This finding, and those presented above have
higher.
fairly stark implications for the nature of healthcare pricing and
These results suggest significant policy concerns over expendiexpenditures in Indiana.
tures
in our comparison state of Indiana. In both absolute and
Hoosier residents have been repeatedly told that their worse
relative terms, Indiana residents spend more in healthcare than
healthcare behaviors and outcomes account for most or all of the
all but a handful of states. The higher expenditures by Hoosier
much higher healthcare costs in the state. The empirics presented
residents cannot be attributed to the relative health of our populaabove, using different models and data, including those selected
tion, obesity, smoking rates, share of elder population, per capita
by Yang, et. al. (2019) all report the same general range. The data
income, Medicaid enrollment, infant mortality, or other factors
used in Yang, et. al. (2019) reports that Hoosier residents pay
reported in Tables 3, 4, or 5.
between $612 and $1,391 more, per person, for healthcare than
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Figure 2. Change and Rate of Change of Real Per
Capita Healthcare Expenditures in Indiana

These data allow us to calculate price (revenue per bed/number
of beds), quantity (number of bed days), market concentration
(the Herfindahl-Hirschman Index of unaffiliated hospital beds in
each Affordable Care Act region) and a measure of quality (the
VBP Medicaid reimbursement).
We then posit an inverse supply and demand model:
Ps = (Qs , X), PD = (Qd , HHI), and Ps = Pd , where the price is a
function of quantity supplied (Qs) and quality (X) in the supply
equation; in the demand equation, price is a function of quantity
demanded (Qd) and market concentration (the HHI for each ACA
region).
Given the nearly complete absence of hospital market entrance,
we are comfortable assuming these markets are in equilibrium,
and estimate simultaneously supply and demand models:
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Ps = 27.13 (Qs) - 54,487 (X) + us 			(2)

Some other factor must explain the unusually high spending
per capita in Indiana. In order to help explain this, we turn our
attention to factors within Indiana that may explain the disproportionately high levels of healthcare expenditures in the state. We
focus on market structure in two separate analyses.
The first of this analysis is to test whether healthcare spending
in Indiana was subject to a structural break during the period in
which we possess comparable data. We test both real and nominal spending by households, finding both a break in trend and
intercept in 2014 and 2011 respectively. These results are derived
from a short time period, and so must be interpreted cautiously.
However, they suggest the trend of per capita healthcare expenditures accelerated sometime between 2011 and 2014. One way to
view this is to plot the change in spending (dE / dt) and the rate
of change of per capita expenditures ((d2 E) / dt).
Figure 2 depicts the annual change and rate of change of real
per capita healthcare spending in Indiana. This graphic has been
smoothed with a centered, three-year moving average. This points
to the change in the rate of growth detected in the analysis of a
structural break described above.
Again, overreliance on co-integration tests to find breakpoints
in short time series should be viewed with caution. However, it is
clear some factor shocked healthcare spending in Indiana recently.
This co-integration test does indicate a need to examine internal
evidence with respect to the high and unexplained levels of per
capita healthcare spending in Indiana.
Returning to our literature review, we noted three recent studies
that identified pricing and market power in Indiana as contributing to expenditure differences in Indiana. We revisit this issue
with additional data examining the level of concentration and
pricing within Indiana.
To do this, we exploit new data derived from the Centers
for Medicare and Medicaid Services (CMS) report on hospital
value-based purchasing. These data provide a listing of hospitals,
numbers of beds per hospitals, hospital revenues per bed, the
usage rate (patient days per bed), and a quality adjustment.
© Center for Business and Economic Research |

Pd - us = 4136.38 + 0.33 (HHI) + ud 		

(3)

...which reports price is positive in supply, and statistically
significant (se = 2.25), but X (the quality measure) is not statistically meaningful (se = 40,879). In the second model, we incorporate the error term from Equation 2 to equilibrate the expected
value of PD for this estimate. Here we find a strong intercept of
$4,136.38 per patient day, with a 0.33 increase in cost for each
point increase in the Herfindahl-Hirschman Index of market
concentration.
This model is consistent with economic theory, both in its supply and demand specification, and with regard to market power.
There seems to be little correlation between price and measures of
quality, though the coefficient is very high.
The magnitude of the HHI measure is extremely high, given
the range of the HHI is almost 8,000 points. For consumers in
Indiana, the effect is large. Moving from the least, to the median
concentrated market in Indiana would add $719 per night, or 17
percent to the cost of a hospital stay. Moving from the median to
the most concentrated market would add $1,648, or 39 percent,
to each night of treatment in the hospital.
This is important because Indiana’s hospitals are highly concentrated. The U.S. Department of Justice provides guidelines
for merger activity (DOJ, 2010). Under that guidance, mergers
with HHI below 1,500 are relatively unconcentrated, so merger
activity would not likely have adverse competitive effects. None of
Indiana’s Affordable Care Act market regions meet this definition
of unconcentrated.
In moderately concentrated markets, or those with an HHI
of between 1,500 and 2,500, even modest mergers are subject
to scrutiny by state or federal authorities. Roughly 40 percent of
Hoosiers live in ACA markets that are moderately concentrated.
Importantly, this analysis is not alone in noting the extremely
high levels of market concentration. A study commissioned by the
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Indiana Hospital Association (Wong and Ling, 2019) reported that
15 out of 17 ACA markets in Indiana fell into the ‘high concentrated’ range. Interestingly, this study reported levels of market
concentration that provided stronger evidence of anti-competitive
conditions than did Hicks (2019) or other studies on the issue.
To place this finding by Wong and Ling (2019) of extreme
market concentration in context, we compare Indiana’s average
level of market concentration to a list developed by the Roosevelt
Institute (Abdela and Steinbaum, 2018), which was entered
into the public comments section featured by the Federal Trade
Commission.[3] In that public testimony, 39 industry sectors were
listed as ‘highly concentrated’ and of special concern to antitrust
enforcement. According to the concentration calculations produced by the consultants to the IHA, Indiana’s hospitals would
have ranked 10th out of 39 industries as the most concentrated.

We cannot fail to comment on this remarkable admission of
monopolization in Indiana’s healthcare markets. In a study commissioned by the Indiana Hospital Association to critique Hicks
(2019), the authors report market concentration at the ‘extremely
concentrated’ levels. Within this range, mergers of even tiny
hospitals “are presumed likely to enhance market power,” which
would likely result in legal actions to prevent mergers by the Federal Trade Commission. (Merger Guidelines, 2010).
We estimate that roughly 60 percent of Hoosiers live in ACA
regions where the HHI falls into the highly concentrated range
(greater than 2,500). In these markets, we should expect significant
anti-trust enforcement of any hospital merger. Indeed, it is unlikely
that any hospital merger into a network that occurred in Indiana
in the past two decades should have avoided intensive antitrust
scrutiny. There is little evidence that they faced such scrutiny.

3. See #771: Hearing #1 On Competition and Consumer Protection in the 21st Century - Sept. 13-14, 2018 at Georgetown University Law Center.

Summary and Conclusion
It is a simple fact that Indiana residents pay roughly $790 more
in annual healthcare expenditures than does the average American, and healthcare spending has been accelerating in recent years.
From 1998 to the present and from 2010 to the present, growth
of healthcare expenditures in Indiana have been the third and
second highest in the nation, respectively.
Industry supporters claim that this ranking is due to lower
healthcare outcomes along with higher levels of unhealthy activity,
such as smoking and higher than average obesity rates. These claims
are easily disproved by even a cursory examination of the data used
to make these claims. For example, six states have higher smoking
rates than does Indiana, yet residents of only one state pay more per
person in healthcare expenditures. There are 13 states with higher
obesity rates than us, yet residents in only two of those states pay
higher healthcare costs than Hoosiers. In this study of healthcare
spending, the average American living in states that were predicted
to have higher healthcare expenditures than in Indiana actually paid
an average of $472 less per year than did Hoosiers.
Using the widely reported American Health Rankings, the results
are even more blunt. Among the states who ranked worse than
Indiana in overall health, the average citizen paid $1,391 less, per
year than the average Hoosier. Thus, using the same underlying data
on smoking, obesity, and diabetes the Indiana Hospital Association
employs to explain away the extremely high healthcare spending in
the state, we find Hoosiers spend roughly 11.4 percent to 18.6 percent more, per person, per year than residents in lower ranked states
than Indiana on the American Health Rankings.
In a more formal model, which accounts for measures of
healthcare access, the health of residents, and our demographics, we observe that these factors do indeed influence healthcare

© Center for Business and Economic Research |

spending. However, Hoosiers are still paying $746 more per year
than would be expected considering all these factors. Annually,
this is equivalent to more than $4.77 billion in excess costs to
Indiana consumers. Something other than our health, our demographics, and the availability of healthcare facilities is playing a
role in our high medical expenses.
We then extend our study to an examination of the change
in healthcare spending per capita from 1998-2018. We find
a structural trend break in the years 2011-2014, resulting in
much more rapid healthcare spending growth in Indiana. This
points to more immediate issues regarding market structure
(monopolization) in the market.
The causal factors in high spending in Indiana are proposed
in earlier work (White and Whaley, 2019; Hicks, 2019). We test
these studies on entirely different data from the Centers for Medicare and Medicaid Studies, reporting a significant effect on pricing from market concentration, or monopolization. In our model,
we find that for a patient moving from the least, to the median
concentrated market in Indiana would add $719 per night, or 17
percent, to the cost of a hospital stay. Moving from the median to
the most concentrated market would add $1,648, or 39 percent,
to each night of treatment in the hospital.
We cannot fail to note evidence offered in research commissioned by the Indiana Hospital Association as salient this this
work. A study commissioned by the IHA (Wong and Ling,
2019), was designed to discredit earlier analysis of monopolization of hospitals in Indiana (Hicks, 2019). That study reported
market concentration levels that fall into the ‘highly concentrated’ range for 15 out of 17 ACA markets, and on average
rank near the very top of industry concentration levels in the
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United States in the 21st century (Abdela and Steinbuam,
2018).
Further, we matched federal data on state per capita healthcare
expenditures with the American Healthcare Rankings, which
formed the basis of an IHA-commissioned study on healthcare
outcomes. That simple exercise revealed that Hoosier residents
pay, on average, more than $1,391 per year on healthcare-related
expenses than do the residents of worse-ranked states (see summary in Table 6).
Thus, a reader of this analysis need not believe or replicate a
single finding from our research to draw obvious conclusions
about the state of the hospital industry in Indiana. The evidence
compiled by studies commissioned by the Indiana Hospital
Association make clear two unambiguous facts. First, Hoosier
spend far more per person on healthcare than do residents in ‘less
healthy’ states. Second, Indiana’s healthcare markets are so heavily
and broadly monopolized that significant and immediate policy
intervention is needed.

Table 6. Overpayment Summary

Source: Author’s calculations
Note: Data from 2017. Numbers differ from text due to rounding. National average
is mean of all citizens, from BEA; average of states is mean of state mean per capita
spending.
Summary

Amount

Indiana healthcare expenditures per capita

$7,690

US average healthcare expenditures per capita

$6,900

Spending over national average

$790

Estimates of overpayment
Indiana (access) Model 1, Table 2

$945

Indiana (health) Model 2, Table 2

$187

Indiana (demographics) Model 3, Table 2

$812

Indiana (total overpayment) Model 4, Table 2

$746

Estimates of Overpayment from American Health Rankings
All behaviors ranking

$612

All outcomes ranking

$1,392

Overpayment due to monopolization within state
From lowest to median HHI (market monopolization)
From median to highest HHI (market monopolization)

$719
$1,648
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