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Abstract

Understanding disparities in hospital finances is essential for ensuring equitable systems of care. One understudied element is total assets, which
include both financial and capital resources that hospitals acquire. We evaluated changes and drivers of variation in US hospital assets from 2000
through 2019 using data from the Centers for Medicare and Medicaid Services and American Hospital Association Annual Survey. We
decomposed overall variation in total assets to determine the level (hospital, health system, or health care market) that contributed most to
variation, and examined the extent to which asset growth was associated with changes in common inputs to hospital wealth vs changing
relationships with these inputs or other unmeasured factors. Total assets held by US hospitals increased from $750 billion in 2000 to $1.6
trillion in 2019. Most variation occurred between hospitals, such that high-asset hospitals tended to remain high-asset and low-asset hospitals
remained low-asset. Most of the increase in assets was due to unmeasured factors (ie, not patient revenue). We conclude that hospital
wealth in the form of assets has grown substantially over time and accrued primarily to wealthy hospitals. Policymakers should consider
broader measures of hospital wealth when targeting financial resources and efforts to strengthen data on hospital financing.

Lay summary

Health care assets are an important structural input toward achieving equity in care delivery, but they have been understudied in health care
financing. Hospital assets include the “financial” (eg, cash, deposits, and investments) and “capital” (eg, buildings, equipment, land)
resources that hospitals acquire and own. Hospitals need some level of assets to provide high-quality care, but excess accumulation may
reflect inefficient spending and drive cost growth. This study shows that total assets held by US hospitals more than doubled from 2000
through 2019, from $750 billion to $1.6 trillion. This increase is not explained by factors that experts commonly think of as impacting hospital
financial performance. For example, there was no proportional increase in revenue from patient care over this same period. Across this
period, wealthy (high-asset) hospitals remained wealthy and poor (low-asset) hospitals remained poor. Consistent with economic theory, the
factor most associated with asset growth was historical asset levels. These findings may have implications for patients served by low-asset
hospitals, which are often safety-net providers. Ensuring these hospitals have resources to remain financially viable and compete in markets
may require improvements in data transparency and regulatory efforts to monitor for unchecked asset growth among wealthy hospitals.

Key words: hospital finance; hospital markets; health care disparities; disproportionate share hospital payments.

therapeutics.”® Indeed, hospital consolidation has resulted in
higher prices for patients but limited evidence for quality

Introduction

Hospital and health system assets, which include financial (eg,
cash, deposits, investments) as well as capital or fixed (eg,
buildings, equipment, land) resources, are an important but
understudied structural input to achieving equity in health
care. The possession of some level of assets is essential for
the provision of high-quality health care (eg, adequate physic-

improvement.”” Inequitable health outcomes may be partially
attributable to disparities in facility-level resources, such as as-
sets, as well as assortment of minoritized patients to lower re-
sourced facilities.'®'* Unequal distribution of hospital assets
may also contribute to widening financial inequality across
health care institutions in ways that ensure the viability of

al space, well-maintained facilities, updated medical equip-
ment)."* However, excessive accumulation of assets may
represent health care resource consolidation that drives cost
growth without clinical benefit to patients—for example, via
diminished competition or investment in high-cost, low-value

some and risk the closure of others.

Recent policy decisions, in failing to consider hospital as-
sets, may have compounded differences in hospital wealth
and financial inequality in health care markets. For example,
federal pandemic funds were primarily allocated to hospitals
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in strong financial positions, and this was associated with de-
lays in funding to safety-net hospital providers.'*"'® These pol-
icy choices overlaid a history in which hospitals that serve
communities of color are substantially poorer in physical re-
sources than other hospitals,! reflecting a cumulative disad-
vantage in hospital financing over decades.!” Capital assets,
in particular, have grown over the past decade® and this
growth has been distributed unequally across hospitals: hospi-
tals serving patients of color are significantly less likely to offer
capital-intensive surgical, radiological, and cardiac services.'
Taken together, these factors can widen financial inequality
within and across health care markets. But, to our knowledge,
no studies have characterized growth in total assets, despite
their evolving role in hospital profitability, nor have they ex-
plored potential drivers of this growth.'”

In this study, we examined the variation and drivers of
changes in total assets held by US hospitals over time. To do
so, we merged administrative and survey records covering 2
decades of data on financial and operating characteristics
among US hospitals nationally. We then decomposed differen-
ces in assets between health care markets, health care systems,
and individual hospitals. Given evidence suggesting disparities
in wealth occur within health care markets and within health
care systems>? (eg, markets and systems contain both weal-
thy and non-wealthy hospitals), we also hypothesized that a
significant proportion of variation in assets occurred at the
hospital level. We conclude by examining the extent to which
the growth in assets could be explained by existing measures
of hospital finances.

Data and methods
Data and sample

We used the 2000-2019 Centers for Medicare and Medicaid
Services’ (CMS’) Healthcare Provider Cost Reporting
Information System (HCRIS) compiled by RAND?! and the
American Hospital Association (AHA) Annual Survey of
Hospitals.”> The HCRIS data contain yearly information on
every Medicare-certified institutional provider in the United
States, including facility characteristics, health services utiliza-
tion information, costs, and some financial statement data.
The AHA survey is an annual survey of the approximately
6500 hospitals in the United States. For this study, we focused
on the subset of short-term, general, acute-care hospitals iden-
tified in HCRIS.

The dataset was composed of hospital-year observations for
2000-2019. Hospitals are frequently situated within health
systems, which, in turn, are situated within health care mar-
kets. A single health system can span multiple health care mar-
kets. In this study, we defined hospital membership in health
systems using the Agency for Healthcare Research and
Quality (AHRQ) Compendium of US Health Systems identi-
fier contained in the HCRIS data, which aggregates 4
independent sources to assign a system membership designa-
tion”” and reflects system membership as of 2018. Annual
time-varying system membership was not available since the
Compendium was only developed for 2016 and 2018 at the
time of this study.

We defined health care markets using the Dartmouth Atlas
of Health Care’s hospital referral regions (HRRs) as identified
in the AHA survey, which represent regional markets for ter-
tiary medical care, and were defined based on utilization
data for major cardiovascular procedures and neurosurgery,
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resulting in 306 unique market areas in the United States.**
In our primary analyses, hospitals were assigned to HRRs in-
dependently (eg, 2 hospitals within the same system may be lo-
cated in different HRRs) based on zip code.

Variables and measures

The outcome of interest for all analyses was the HCRIS vari-
able for total assets, which includes fixed, liquid, and other
hospital assets, and is a reliable measure of total hospital asset
holdings when compared with gold-standard audited financial
statements.> For all analyses, we inflation-adjusted total as-
sets to 2019 dollars. Additional details on data preparation
are available in the Supplementary Methods. These details fo-
cus on potential accounting differences across and within
health systems, and our interrogation of HCRIS data to maxi-
mize confidence that total assets were reported for individual
hospitals and not health systems.

Predictors were drawn from HCRIS and included common
inputs to hospital wealth?®: net patient revenue (in dollars),
hospital income from investments (dollars), hospital income
from contributions (dollars), hospital income from govern-
ment appropriations (dollars), administrative expenses (dol-
lars), Medicare Disproportionate Share Hospital (DSH)
payments (dollars),”” status as a major teaching hospital, own-
ership status (nonprofit, for-profit, government), size (discre-
tized as “small” [<100 beds], “medium” [100-300 beds], or
“large” [>300 beds]), urbanicity, and the Herfindahl-
Hirschman Index (HHI). The HHI is a measure of health sys-
tem market consolidation and defined as the sum of the
squared market shares of each health system or hospital com-
peting in a given health care market, resulting in a value that
ranges from 0 (not consolidated) to 10 000 (maximally con-
solidated).”® We calculated HHI in our study using share of in-
patient admissions.”® All financial variables (net patient
revenue, income, DSH payments, and administrative ex-
penses) were inflation-adjusted to 2019 dollars. Urbanicity
was defined using Rural-Urban Continuum (RUC) codes
from the US Department of Agriculture Economic Research
Service. The RUC codes are a 9-part county-level classification
system where “1” is the most urban (counties in metro areas of
1 million population or more) and “9” is the most rural (com-
pletely rural or less than 2500 urban population, not adjacent
to a metro area).”’

Statistical analyses

We first performed a descriptive analysis, plotting common
hospital financial measures across time, in total and averaged
per hospital bed. We include the year 2020 for additional de-
scriptive context during the first year of the COVID-19 pan-
demic. The purpose of this analysis was to evaluate trends in
assets relative to other financial measures.

We then performed 2 main statistical analyses. First, we
conducted a variance partition analysis to explore which hier-
archical level or levels contributed most to overall variation in
total assets. This analysis explored how much of the total vari-
ation in hospital assets was driven by variation within, or be-
tween, hospitals (eg, across years), health systems, HRRs, or
some combination of the 3. The goal of this analysis was to of-
fer important context for policy interventions. For example, if
some health care markets were systematically less wealthy
than others, then these markets could be targeted for addition-
al support if resources were not commensurate with
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underlying need or if outcomes were disproportionately
worse. We fit a series of variance component models.
Variance component models are multilevel models that do
not contain predictor variables; instead, they have a random
effect for each hierarchical level in the data (hospital, health
system, HRR), which is fit to the outcome of interest.>!
Using these fitted models, we then calculated the variance par-
tition coefficient for each level, which is the proportion of out-
come variance attributable to cluster membership at that
level.>! We fit an overall model using all years of data, as
well as year-specific models to evaluate whether the contribu-
tion of certain factors changed over time. We
cube-root-transformed the outcome to normalize right skew-
ness and preserve rare (0.5% of observations) negative values.
We also fit overall and year-specific models including a fixed
effect at the level of the state in which the hospital was located
to test for additional geographic clustering. Finally, we calcu-
lated the between-unit variation for each level (see Appendix
Figure S1 for details). For example, if between-health care
market variation was low, that would suggest that markets
were similar in terms of total assets and that most variation
was occurring within markets. If between-hospital variation
was high, then this would mean there were large hospital-level
differences. If variation within hospitals over time was low,
then hospitals that were asset-rich tended to stay asset-rich
over time, and asset-poor hospitals tended to remain asset-
poor over time.

In the second part of our analysis, we examined the extent to
which the increase in assets from 2000 through 2019 was as-
sociated with changes in the levels of common inputs to hos-
pital wealth (“explained” variation) vs the extent to which
the increase in total assets was suggestive of changing relation-
ships across these inputs, or other unmeasured factors entirely
(“unexplained” variation). To evaluate this, we conducted a
nonlinear 2-way decomposition derived from principles in
Kitagawa’s decomposition of differences using standardiza-
tion methods and the Oaxaca-Blinder approach of using re-
gression to explain differences in means between groups
(subsequently referred to as Kitagawa-Oaxaca-Blinder
[KOB] decomposition).?*** Regression decomposition has re-
cently been extended to nonlinear models, including count
models,>** allowing for their additive decomposition of the
difference in the average observed outcomes. Thus, we used
a Poisson modeling approach in our decomposition to account
for the right skewness in our outcome variable. Categorical
variables were normalized such that the decomposition results
are not sensitive to choice of reference category.** In nonlinear
decompositions, results are sensitive to the order in which in-
dependent variables are entered into the decomposition. To
address this, the KOB decomposition was performed in Stata
using the “mvdcmp” package, which uses a weight-based ap-
proach’® to generate detailed decomposition estimates that
are not path-dependent. All other statistical analyses were
conducted in R version 4.1.1. Data from the year 2000 were
used as the reference group. (See Appendix Figure S2 for the
overall decomposition formula.)

Sensitivity analyses

We conducted several sensitivity analyses. First, we repeated
the variance partition analysis with all hospitals in health sys-
tems assigned to a single HRR based on the zip codes for the
plurality of their beds, regardless of individual hospital

location. We also repeated the variance analysis and KOB de-
composition with total assets per bed as the outcome to ac-
count for hospital size. Second, we repeated the KOB
decomposition stratified on subsets of hospitals: wealthy hos-
pitals (defined as hospitals in the top decile of assets holders by
year), safety-net hospitals (defined as hospitals in the top quar-
tile of Medicaid inpatient-day share by state and year), and
critical-access hospitals (a group of rural hospitals designated
by CMS based on their service to geographically isolated pop-
ulations). We also repeated the KOB decomposition subset to
a balanced panel. We used the entire imbalanced cohort for
our primary analyses to prevent selection bias in the variance
partition (eg, poorer hospitals may be more likely to cease op-
erations) and because our population of interest was all short-
term acute-care hospitals in the United States (not just those
that “survived” the entire period 2000-2019). Next, we re-
peated the KOB decomposition for the years 2010 to 2019,
as significant reporting changes for the Medicare Cost
Reports occurred in 2010. Additionally, health system affili-
ation may be associated with hospital assets via a variety of
mechanisms. However, robust longitudinal data on health sys-
tem membership are limited: the AHA survey contains self-
reported health system affiliation for a limited number of
years, but discrepancies exist in comparison to Compendium
data (eg, in 2018 the AHA identifier places 2844 hospitals in
421 systems; the AHRQ Compendium places 3180 hospitals
in 607 systems). Thus, we repeated the variance analysis and
KOB decomposition using AHA health system data from
2008 through 2019 to supplement our main analyses.
Finally, to provide further context to our results, we calculated
the totals of different types of assets held by short-term acute-
care hospitals over the study period: (1) fixed assets, (2) capital
assets, and (3) other assets.

Results

Sample characteristics

The study sample included 117 789 hospital-years from 2000
through 2019 for 7337 hospitals (Table 1). The majority of
hospitals were small (53.7%), metropolitan (60.0%), not ma-
jor teaching hospitals (93.8%), and nonprofit hospitals
(57.6%). The average total yearly net patient revenue was
$153 million (SD: $260 million). The average total yearly in-
come from contributions, government appropriations, and in-
vestments was $382 000 (SD: $2.79 million), $1.65 million
(SD: $19.9 million), and $1.49 million (SD: $8.33 million), re-
spectively. The average yearly administrative expenses were
$26.2 million (SD: $45.4 million) and average Medicare
DSH adjustments were $1.80 million (SD: $4.35 million).
The 2019 sample, relative to the 2000 sample, was composed
of slightly more large hospitals (14.7% vs 11.4%), slightly
more metropolitan hospitals (60.3% vs 58.2%), more major
teaching hospitals (8.2% vs 5.2%), and more for-profit
(19.4% vs 15.3%) hospitals. Hospitals in 2019 also had high-
er net patient revenue, income, and administrative expenses
relative to the 2000 sample.

Changes in assets over time

Total assets held by US short-term acute-care hospitals in-
creased from $750 billion to $1.6 trillion over 2000-2019,
with larger year-to-year increases observed in the last 10 years
(Figure 1). Contributions of fixed (capital), current (financial),
and other assets to total hospital assets by year are depicted in
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Table 1. Characteristics of the study cohort,

2000-2019.
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2000 (1 = 4882)

2019 (1= 4551)

Overall (=117 789)

Size, n (%)
Small (<100 beds)
Medium (100-300 beds)
Large (>300 beds)
Missing
Urbanicity, 7 (%)
Metropolitan
Micropolitan
Not urban
Missing
Major teaching hospital, 7 (%)
Yes
No
Ownership, 7 (%)
For-profit
Government
Nonprofit
Missing
Net patient revenue (millions $)
Mean (SD)
Median [min, max|
Missing, 7 (%)
Other income: contributions (millions $)
Mean (SD)
Median [min, max|
Missing, 7 (%)

Other income: government appropriations (millions $)

Mean (SD)
Median [min, max]|
Missing, 7 (%)
Other income: investments (millions $)
Mean (SD)
Median [min, max]
Missing, 7 (%)
Administrative expenses (millions $)
Mean (SD)
Median [min, max|
Missing, 7 (%)
DSH adjustment (millions $)
Mean (SD)
Median [min, max]

2604 (53.3%)

1717 (35.2%)

556 (11.4%)
5(0.1%)

2842 (58.2%)

803 (16.4%)

1235 (25.3%)
2(0.0%)

255 (5.2%)
4627 (94.8%)

745 (15.3%)

1258 (25.8%)

2879 (59.0%)
0 (0%)

106 (161)
46.1 [-19.0, 2230]
46 (0.9%)

0.343 (2.39)
0.0 [-1.6, 71.7]
86 (1.8%)

1.31 (14.6)
0.0 [0.0, 434]
86 (1.8%)

1.50 (5.05)
0.1 [-11.6, 127]
86 (1.8%)

17.3 (26.5)
7.9 [0.0, 354]
0 (0%)

1.57 (3.83)
0.0 [0.0, 57.6]

2556 (56.2%)

1318 (29.0%)

669 (14.7%)
8 (0.2%)

2746 (60.3%)

750 (16.5%)

1050 (23.1%)
5(0.1%)

372 (8.2%)
4179 (91.8%)

885 (19.4%)

1006 (22.1%)

2660 (58.4%)
0 (0%)

216 (387)
85.2 [=9.9, 6420]
101 (2.2%)

0.571 (4.39)
0.0 [-2.2, 196]
103 (2.3%)

2.06 (22.9)
0.0 [-0.8, 761]
103 (2.3%)

2.25(17.3)
0.0 [-33.9, 680]
103 (2.3%)

39.1 (67.1)
15.7[0.1, 921]
5(0.1%)

0.714 (1.50)
0.1 0.0, 26.5]

63259 (53.7%)

38536 (32.7%)

15788 (13.4%)
206 (0.2%)

70 660 (60.0%)

19559 (16.6%)

27482 (23.3%)
88 (0.1%)

7299 (6.2%)
110490 (93.8%)

21958 (18.6%)

28022 (23.8%)

67808 (57.6%)
1(0.0%)

153 (260)
63.0 [-176, 6420]
1663 (1.4%)

0.382 (2.79)
0.0 [-49.7, 196]
2424 (2.1%)

1.65 (19.9)
0.0 [-15.8, 948]
2424 (2.1%)

1.49 (8.33)
0.0 [-395, 709]
2423 (2.1%)

26.2 (45.4)
10.8 [5.4, 1850]
114 (0.1%)

1.80 (4.35)
0.1[0.0, 117]

The sample includes general short-term acute-care hospitals from the Healthcare Provider Cost Reporting Information System (HCRIS) during the stated time
period. All financial variables (net patient revenue, income variables, administrative expenses, and Disproportionate Share Hospital [DSH] adjustment) were

inflation adjusted to 2019 levels.

Abbreviations: max, maximum; min, minimum.

Appendix Figure S3. Capital, financial, and other assets com-
prised 43.4%, 30.5%, and 28.4% of total assets in 2000; in
the year 2019, they comprised 39.0%, 35.5%, and 29.8%, re-
spectively. In 2019, total capital assets were $476.9 billion, to-
tal financial assets were $434.4 billion, and total other assets
were $363.9 billion. Net patient revenue, net expenses, and
all other income also increased over this period, with patient
revenue and expenses more so than other income. However,
net patient revenue and net expenses sharply declined in
2020, while total assets and other income did not. Adjusting
variables by total number of US hospital beds per year did
not change descriptive trends.

Variation in total assets by level

When partitioning the variance in total assets using random
intercepts at each hierarchical level (hospital, system, and
HRR), 5.1% of the variation occurred between HRRs,
31.8% occurred between health care systems, and 86% oc-
curred between hospitals (Figure 2). Accordingly, 94.9% of

variation in total assets occurred within health care markets;
68.2% occurred within health systems. A small portion of
the total variation (14.1%) occurred within individual hospi-
tals across time.

Over time, variation in total assets between health care mar-
kets decreased (from 7.0% in 2000 to 4.0% in 2019), vari-
ation between health systems increased (from 30.5% to
34.8%), and variation between hospitals decreased (from
69.5% to 65.2%). When we incorporated state fixed-effects
into the variance partition models, the results remained largely
unchanged, except variation between health care markets de-
creased further (eg, for the overall model, to 2.8%; 1.7% in
the 2019 year-specific model) (Appendix Table S1).

When we repeated the variance partition analysis mapping
health systems to HRRs via a plurality of beds, there remained
little variation between markets (5.4 % in the all-years model),
some variation between health systems (18.2%), and most
variation between hospitals (85.7%) (Appendix Table S2).
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Figure 1. Total assets and other hospital financial measures, 2000-2019. The sample includes general short-term acute-care hospitals from the
Healthcare Provider Cost Reporting Information System (HCRIS) during the stated time period. All variables were inflation adjusted to 2019 levels. In the
right panel, variables were further adjusted by total number of beds in the sample as reported in HCRIS data for that year. Abbreviation: USD, US dollars.

Results were of a similar relative magnitude when using total
assets per bed as the outcome (Appendix Table S3).

Factors associated with growth in hospital assets

Of the increase in total assets held by short-term acute care
hospitals between 2000 and 2019, 47.2% was attributable
to the “explained” KOB component and 52.8% to the “unex-
plained” component (Table 2). That is, 47.2% of the increase
in total assets was associated with changes in the values of the
predictors (hospital financial and operating characteristics),
holding the relationships between them (coefficients) con-
stant. In contrast, 52.8% of the increase in total assets was as-
sociated with changes in the predictors’ coefficients or with
unmeasured factors not included in the analysis. After ac-
counting for hospital size (decreases in the number of small
hospitals and increases in the number of large hospitals con-
tributed 41.3% to the overall explained change in total assets),
lagged (3-year) total assets was the greatest factor in the ex-
plained component, contributing 11.1% of the total change.

Unmeasured factors were the main contributor to the unex-
plained decomposition component (56.3%). The decompos-
ition coefficients for the unexplained component indicate
how the relationship of the predictor with the outcome is

changing over time. The coefficient for lagged total assets de-
creased between 2000 and 2019, indicating that lagged assets
were less strongly associated with total assets in 2019 vs 2000.
The coefficient on net patient revenue was also negative, indi-
cating a weaker association in 2019 vs 2000. In contrast, ad-
ministrative expenses and hospital government and nonprofit
ownership have positive coefficients, indicating they were
more strongly associated with total assets in 2019 vs 2000
(Table 2). Of note, the coefficient on urbanicity is negative
due to the negative association between rural locale and total
assets increasing over the study time period. (See Appendix
Table S4 for the full results of the KOB component regression
models.)

In stratified analyses, mean total assets increased from $669
million in 2000 to $1.62 billion in 2019 for wealthy hospitals,
from $198 million to $442 million for safety-net hospitals, and
from $30 million to $56 million for critical-access hospitals.
For wealthy hospitals, 69.2% of the change in assets was ex-
plained by known covariates, of which lagged total assets
(43.7%) was the biggest contributor; net patient revenue was
the second-greatest contributor (30.3%) (Appendix Table SS5).
Lagged total assets was also the greatest contributor for safety-
net hospitals (37.7%), followed by net patient revenue
(26.7%); known covariates explained 57.4% of the total change
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Variance partition models: overall and year-specific

Variance partition coefficient (VPC)

Overall 2000

1.0-
0.5-
0.0-

Legend

[ HRrr

. Health system
B Hospita

. Residual

2010 2019

Figure 2. Variation in total assets by level, overall and year-specific. All financial variables were inflation adjusted to 2019 levels. Hospitals were assigned to
health care systems via the Agency for Healthcare Research and Quality Compendium of US Health Systems identifier contained in the Healthcare Provider
Cost Reporting Information System (HCRIS) data, reflecting system membership as of 2018. Hospitals were assigned to health care markets using the
Dartmouth Atlas of Health Care's hospital referral regions (HRRs) as identified in the American Hospital Association (AHA) survey. In our primary analyses,
hospitals were assigned to HRRs independently (eg, 2 hospitals within the same system may be located in different HRRs) based on their zip code.

in assets (Appendix Table S6). For critical-access hospitals,
66.6% of the change in total assets was explained by known co-
variates; DSH payments were the largest contributor (24.1%)
(Appendix Table S7). For all stratified decompositions, the lar-
gest contributor was from factors not included in the model.

When we repeated the KOB decomposition using balanced
panel data and data from 2010-2019 to check for robustness
against Cost Report reporting changes, results were largely un-
changed (Appendix Tables S8 and 9). When we repeated the
KOB decomposition using total assets scaled by number of
beds as the outcome, results were similar: lagged assets are the
most important endowments factor, and unmeasured factors
not included in the analysis are the main contributor to the coef-
ficients component (Appendix Table S10). Finally, when we re-
peated the variance analysis and KOB decomposition for the
period 2008-2019 using the AHA health system data, there
was a modest effect of health system affiliation on total assets
(4.49% of the endowments component), and the importance
of system affiliation is somewhat increasing over time (the coef-
ficient is positive), but this effect is small compared with unmeas-
ured factors (2.72% vs 55%) (Appendix Tables S11 and 12). The
remainder of our results were unchanged.

Discussion

In this study, we explored variation and changes over time in a
previously understudied dimension of hospital wealth—total
assets, which includes both capital assets (eg, land, buildings,
equipment) and financial assets (eg, investments). Total assets
among US hospitals grew from $750 billion to $1.6 trillion
over the study period and outpaced the growth in other meas-
ures that are typically considered drivers of hospital wealth,
such as net patient revenue. When we decomposed the vari-
ation in assets across time and hierarchy, we found that the
majority of variation occurred between hospitals. This sug-
gests that health care markets (and, to a lesser extent, health
care systems) contain both wealthy and poor hospitals, rather
than hospitals in certain markets systematically having more
assets than hospitals in other markets.

Furthermore, hospitals that had high assets at the start of the
study period were likely to continue to have high assets, and
vice versa. When we decomposed the increase in assets between
2000 and 2019, outside of hospital size, a lagged measure of the
sum of historical assets was the most important correlate. This
was especially true for wealthy hospitals, where lagged assets
comprised almost half of the explained component. However,
the strength of the association between both lagged assets and
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Table 2. Kitagawa-Oaxaca-Blinder decomposition, increase in total assets: 2000-2019.

Variable Coefficient® P (95% CI) % Share

Summary
Endowments 6.88 .000 (6.88, 6.88) 47.2%
Coefficients 7.71 .000 (7.71,7.71) 52.8%

Endowments
Net patient revenue -184.0 .000 (—184.0, —184.0) 7.3%
Other income (investments) -7.7 .000 (=7.7,=7.7) 0.3%
Other income (contributions) 7.2 .000 (7.2,7.3) 0.3%
Other income (government appropriations) -6.0 .000 (—6.1, —6.0) 0.2%
Administrative expenses -208.0 .000 (—208.0, —208.0) 8.3%
DSH adjustment -52.2 .000 (—52.2,-52.2) 2.1%
Major teaching hospital -50.6 .000 (=50.7, =50.5) 2.0%
Ownership: government 100.0 .000 (100.0, 100.0) 4.0%
Ownership: for-profit 209.0 .000 (208.0, 209.0) 8.3%
Ownership: nonprofit 19.2 .000 (19.1,19.2) 0.8%
Size: >300 beds -34.4 .000 (—-34.5, -34.3) 13.7%
Size: 100-300 beds 17.2 .000 (17.1,17.2) 6.8%
Size: <100 beds 69.5 .000 (69.4, 69.5) 27.6%
Urbanicity 59.9 .000 (59.8, 60.1) 2.4%
HHI (market concentration) -124.0 .000 (—124.0, —=124.0) 4.9%
Lagged total assets (3 y) -278.0 .000 (-278.0, —278.0) 11.1%

Coefficients
Net patient revenue -12.7 .000 (-12.7,-12.7) 6.1%
Other income (investments) 0.01 .000 (0.01, 0.01) 0.1%
Other income (contributions) 0.07 .000 (0.07, 0.07) 0.3%
Other income (government appropriations) —0.001 .000 (=0.001, —0.001) 0.0%
Administrative expenses 0.91 .000 (0.91, 0.91) 4.4%
DSH adjustment -0.18 .000 (=0.18, -0.18) 0.9%
Major teaching hospital 0.11 .000 (0.11, 0.11) 0.5%
Ownership: government 0.85 .000 (0.85, 0.85) 4.1%
Ownership: for-profit -0.62 .000 (-0.62, —0.62) 3.0%
Ownership: nonprofit 0.30 .000 (0.30, 0.30) 1.4%
Size: >300 beds 0.32 .000 (0.32,0.32) 1.6%
Size: 100-300 beds -0.57 .000 (-0.57,-0.57) 2.7%
Size: <100 beds -0.57 .000 (-0.57,-0.57) 2.7%
Urbanicity -1.67 .000 (-1.67,-1.66) 8.0%
HHI (market concentration) -.066 .000 (—0.66, —0.66) 0.3%
Lagged total assets (3 y) -1.59 .000 (-1.59, —1.59) 7.7%
Intercept 11.7 .000 (11.7,11.7) 56.3%

All financial variables were inflation adjusted to 2019 levels. Percentage share in the above table shows that 47.2% of the change in total assets from 2000
through 2019 is explained by changes in the levels of predictors; 52.8% is due to changes in the relationships of these predictors with total assets (eg, changes in
their coefficients) or due to unmeasured factors. Of the unexplained component, unmeasured factors not included in the analysis is the largest contributor

(56.3%, given by the intercept).
2All coefficients and 95% Cls have units of scientific notation e + 7.

Abbreviations: DSH, Disproportionate Share Hospital; HHI, Herfindahl-Hirschman Index.

total assets waned over the study period. Instead, increasing ad-
ministrative expenses and ownership (decreasing government
ownership and increasing nonprofit ownership) were both
more strongly associated with increased assets in 2019 vs 2000.

Our findings indicate that poor hospitals tended to remain
relatively poor over time, and wealthy hospitals tended to
remain wealthy (or get wealthier), suggesting a pattern of cu-
mulative advantage or disadvantage in hospital financing.
These patterns are consistent with recent evidence on resource
allocation to hospitals. In 2020, the Coronavirus Aid, Relief,
and Economic Security Act distributed over $180 billion pri-
marily based on expected income loss, disproportionately
sending funds to hospitals in relatively strong financial
positions.'*'® While a variety of federal subsidies are designed
to support less wealthy hospitals, they are often suboptimally
targeted.’”® These forces may be contributing to the patterns
in this study, which suggest an entrenchment of financial re-
source allocation across US hospitals that has persisted over
time.

Our decomposition analysis also reveals changes in the rela-
tionship between common measures of hospital financial per-
formance and assets, and that currently unmeasured factors
will be key to understanding the growth of hospital assets
over time. There are several possible explanations for these un-
measured factors, which may include alternative sources of
health system income and mechanisms of asset capture
through health system consolidation. Some have attributed
growth in hospital financial assets to a series of decisions by
the Internal Revenue Service, culminating in the 1998
Revenue Ruling 98-15, which allowed nonprofit hospitals to
establish large for-profit subsidiaries for the first time.'®®
Hospitals with these subsidiaries may engage in financial strat-
egies outside of patient care, including stock market invest-
ments,'* although, in practice, only large nonprofit medical
centers may have the resources to extensively pursue such in-
vestments. 37 These sources of income are likely not cap-
tured in our analysis, and would be consistent with our
finding that the importance of nonprofit hospital status has in-
creased over time in terms of its explanatory contributions for



the growth in assets. Moreover, increasing health system con-
solidation, wherein more hospitals are affiliated with health
systems, could drive increasing assets via multiple mecha-
nisms. Consolidation may change how individual hospitals
are able to access and grow assets. For instance, assets that
are held at a health system level may be flexibly used and/or
invested among affiliated members. Hospitals also could
gain new access to public subsidies or capital markets.
Health systems may transfer assets from 1 hospital in a system
to or from another hospital that may have been acquired or
closed.>” While there is currently no national source of ac-
counting data that delineates financial performance at the hos-
pital vs health-system level, this information will be crucial to
understanding future trajectories of hospital wealth as hos-
pital consolidation continues at a rapid pace.

Taken together, these findings offer a new dimension on
understanding hospital financial resources and highlight op-
portunities to improve the targeting of policies designed to
support financially struggling hospitals. First, policymakers
might consider targeting subsidies to hospitals in persistent fi-
nancial poverty, as opposed to relying on year-to-year finan-
cial fluctuations to direct financial resources. Second, CMS
might consider requesting more detailed information on the fi-
nancial circumstances of hospitals to better capture potential-
ly “hidden” dimensions of wealth. Data transparency will be
key to better understanding hospital finances. Most of the
growth in hospital assets remained unexplained by current
data available on hospital finances, with the single largest con-
tributor being unmeasured factors not included in the analysis.
A bipartisan group of senators recently requested more infor-
mation about community benefit-spending activities from
nonprofit hospitals, suggesting that additional data-collection
efforts on sources of wealth may be in line with existing efforts
to promote financial transparency.>”"*°

This study has limitations. First, the HCRIS is intended for
cost accounting. The data are not gold-standard audited finan-
cial statements and there are attendant concerns with data
quality.*! Thus, we focused our analyses on total assets, an
HCRIS variable that has been shown to be 1 of the most reli-
able financial indicators in external validation studies.”’
Second, this analysis focused on assets held at the hospital lev-
el. Depending on a health system’s financial practices, some or
all assets may be held or administered at the health-system lev-
el. To mitigate this possibility, we excluded hospitals with
implausibly high assets (defined as hospitals with greater
than 20 times the amount as the next highest asset holding
hospital with a similar number of beds in the same geographic
region) and hospitals with exactly duplicated values within
health care systems for a given year. We were unable to fully
control for time-varying hospital-system affiliation in our find-
ings due to data limitations. Future work could leverage aud-
ited financial statements, which report at the entity level, to
explore health systems as the unit of analysis. Third, we
used only 1 definition for health care markets and our results
may be sensitive to alternative definitions. Finally, there may
be censoring in the study sample. Hospitals that suffered finan-
cial insults so severe that they closed were no longer captured
in the data, which could have influenced our results. We hy-
pothesize that the bias resulting from this would lead facilities
in systems to look more similar over time as hospitals in pre-
carious financial positions closed.
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Conclusion

Hospital assets, a previously understudied aspect of hospital fi-
nances, have more than doubled over the past 2 decades. This
growth has outpaced that of net patient revenue, and variation
in hospital assets is largely driven by between-hospital differ-
ences. While some of the growth in hospital assets can be ex-
plained by existing measures of hospital financial inputs, the
majority of growth remains unexplained by current measures.
Results suggest evolving within-market, hospital-level dynam-
ics that should be explored further in future research.
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