
Cataife and Liu ﻿Health Economics Review            (2025) 15:9  
https://doi.org/10.1186/s13561-025-00599-7

RESEARCH Open Access

© The Author(s) 2025. Open Access This article is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 
International License, which permits any non-commercial use, sharing, distribution and reproduction in any medium or format, as long 
as you give appropriate credit to the original author(s) and the source, provide a link to the Creative Commons licence, and indicate if 
you modified the licensed material. You do not have permission under this licence to share adapted material derived from this article or 
parts of it. The images or other third party material in this article are included in the article’s Creative Commons licence, unless indicated 
otherwise in a credit line to the material. If material is not included in the article’s Creative Commons licence and your intended use is not 
permitted by statutory regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To 
view a copy of this licence, visit http://creativecommons.org/licenses/by-nc-nd/4.0/.

Health Economics Review

Medicare Advantage penetration 
and the financial distress of rural hospitals
Guido Cataife1 and Siying Liu1*    

Abstract 

Background  Medicare Advantage (MA) penetration rates have shown an increase in rural areas in the past dec-
ade, increasing the bargaining power of MA plans relative to rural hospitals. We study the effect that this increase 
has had in the revenue of rural hospitals through reductions in the number of inpatient days paid by the plans, which 
has been reported to be part of the financial bargaining between the two parties.

Methods  We use 2014–2020 hospital level data from the American Hospital Association’s annual survey and county-
level MA penetration rates. We estimate the correlation between MA penetration rates and Medicare and non-Medi-
care inpatient days using multivariate regressions with hospital and year fixed effects. We use results for urban areas 
where competition among multiple MA sponsors reduces their individual bargaining power as a falsification test.

Results  We find that a 10 percentage points increase in the county-level MA penetration rate is associated 
with a decrease of 0.87% inpatient days paid to rural hospitals, which unveils a new main factor affecting the fragile 
finances of rural hospitals. Consistent with our hypothesis, urban hospitals do not exhibit similar effects, underscoring 
the role of MA plans in rural areas.

Conclusions  As MA plans increase their penetration in rural areas, their bargaining power increases relative to rural 
hospitals. MA plans use this increased bargaining power to reduce the number of paid inpatient days, which creates 
adverse financial conditions for rural hospitals. Policymakers can safeguard rural hospitals by modifying the fee-for-
service prices received by rural hospitals or strengthening the network adequacy criteria of MA plans for rural areas.
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Background
In the last decade, rural hospitals have faced substantial 
financial distress, with more hospitals have closed than 
opened every year since 2011 [1]. Many factors have con-
tributed to this distress [2], including the shrinkage of 
rural health markets due to population loss [3], uncom-
pensated care in states that have not expanded Medicaid 
[4], and patients bypassing local hospitals for inpatient 

services in favor of other hospitals due to perceived defi-
ciencies [5].

This article proposes another complementary rea-
son for the financial struggles of rural hospitals. Over 
the same decade, rural Medicare Advantage (MA) plan 
enrollment has increased substantially [6]. For example, 
just during the period of 2010–2014, rural MA enroll-
ment grew steadily from 1.25 million enrollees in 2010 
to 1.95 million enrollees in 2014, representing a 56% 
increase. While MA enrollment has been significant in 
both urban and rural areas, differences in market struc-
ture for hospital services between urban and rural areas 
suggest that different implications may apply.

Our hypothesis is that the increase in rural MA pen-
etration is one of the reasons behind the financial 

*Correspondence:
Siying Liu
sliu@air.org
1 Health Division, American Institutes for Research, 1400 Crystal Drive, 
10th Floor, Arlington, VA 22202‑3289, USA

http://creativecommons.org/licenses/by-nc-nd/4.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s13561-025-00599-7&domain=pdf
http://orcid.org/0000-0003-1621-6781


Page 2 of 10Cataife and Liu ﻿Health Economics Review            (2025) 15:9 

distress of rural hospitals. At first, this idea may seem 
counterintuitive, given that researchers have historically 
considered rural hospitals to have the upper hand in 
negotiations against MA plans. Indeed, the monopolistic 
market power of rural hospitals has often been consid-
ered a major obstacle to the growth of MA penetration 
in rural areas, as it hinders the MA plans’ ability to form 
networks that satisfy Centers for Medicare & Medicaid 
Services (CMS) network requirements [7–9]. Nonethe-
less, our study makes the point that the bargaining power 
that rural hospitals had in the past against MA plans 
may have changed with the increase of MA penetration 
rates in rural areas. Intuitively, we argue that higher MA 
penetration rates have increased the bargaining power 
of MA plans relative to rural hospitals because the MA 
plans have become major payers of the Medicare patients 
upon which the rural hospitals must rely. This gives MA 
plans higher leverage against rural hospitals in negotia-
tions, forcing hospitals to accept less favorable financial 
agreements than in the past when MA rates were lower.

Our hypothesis aligns well with open questions as well 
as evidence and conclusions from various sources. The 
Center for Healthcare Quality and Payment Reform has 
reported that low payments from private health plans, 
particularly MA plans, are one of the primary causes 
of losses at the smallest rural hospitals [10]. The 2017 
Congressional Budget Office (CBO) Report demon-
strates quantitatively that MA plans pay hospitals simi-
lar rates to fee-for-service (FFS) Medicare (also known 
as traditional Medicare) [11]. However, the CBO analysis 
focuses on hospitals located in metropolitan statistical 
areas (MSAs), leaving open the question of whether MA 
rates are lower than FFS rates in rural areas, especially 
in areas without MA plans competition. Another study 
used qualitative methods and concluded that even rural 
hospitals without competition in their catchment area 
(i.e., hospitals with absolute monopolistic power) find 
it challenging to obtain substantially better rates from 
MA plans than from FFS [12]. This suggests that lower 
rates may be a likely outcome for rural hospitals without 
absolute monopolistic power. Moreover, rural hospitals’ 
CEOs have pointed out that MA sponsors use their mar-
ket power to force rural hospitals to accept less favora-
ble agreements [13]. Due to the credible threat that MA 
sponsors will drop them from their networks, rural hos-
pitals end up accepting terms that negatively affect their 
finances, such as shorter allowed lengths of inpatient 
stays for Medicare beneficiaries, which is directly rel-
evant to our hypothesis.

To test our hypothesis empirically, we estimate the 
effect of higher MA penetration rates on a crucial finan-
cial outcome for rural hospitals: Medicare inpatient days. 
Researchers have identified inpatient days as a crucial 

outcome for the financial viability of rural hospitals, as 
inpatient services can be more profitable than outpatient 
services (which produce higher operating losses) and 
provide revenue needed to cover the high administrative 
overhead costs of these hospitals [14]. To further confirm 
our hypothesis, we produce estimates for both urban and 
rural hospitals, as well as for Medicare and non-Medicare 
inpatient days.

Methods
Our hypothesis is that MA plans use their capacity to 
steer a larger number of patients away from rural hospi-
tals to impose stricter financial conditions on rural hos-
pitals. We study the association between MA penetration 
rates and proxies for hospital revenue.

Data
Our outcome panel data come from the American Hos-
pital Association’s annual survey for fiscal years 2014–
2020. We study two hospital-level outcomes: Medicare 
and non-Medicare inpatient days. Non-Medicare inpa-
tient days are defined as all inpatient days minus total 
facility Medicare inpatient days. We use utilization meas-
ures as proxies for hospitals’ financial outcomes, with a 
higher number of hospitalizations resulting in increased 
revenue. We use the log measures. Observations with 
missing log Medicare or non-Medicare inpatient days are 
excluded from the sample.

Our main explanatory variable is MA penetration rate. 
Monthly MA penetration rates at the county level are 
obtained from the CMS website. The MA penetration 
rate is defined as the number of beneficiaries enrolled in 
any MA plan divided by the number of Medicare benefi-
ciaries eligible in a county in a month. We calculate the 
log average monthly penetration rate in a county for each 
fiscal year.

We define rurality based on county-level metropoli-
tan status designations that are used to assess MA plans’ 
network adequacy from the MA Health Service Delivery 
(HSD) files provided by CMS [15]. MA plans are required 
to provide enrollees healthcare services through a con-
tracted network of providers that is consistent with the 
pattern of care in the network service area. CMS moni-
tors the plans’ compliance with network access require-
ments using network adequacy criteria that require that 
organizations contract with a sufficient number of pro-
viders and facilities to ensure that at least 90 percent of 
enrollees within a county can access care within specific 
travel time and distance maximums. The criteria take into 
account differences in utilization across provider/facil-
ity types and patterns of care in urban and rural areas. 
Network adequacy is assessed at the county level, and 
counties are classified into five county type designations: 
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Large Metro, Metro, Micro, Rural, or CEAC (Counties 
with Extreme Access Considerations). The designation is 
based on the population size and density parameters of 
individual counties. A county must meet both the pop-
ulation and density thresholds for inclusion in a given 
county type designation. Table  A1 in the supplemental 
file lists the population and density parameters applied to 
determine county type designations.

The county-level population and area (square mile of 
land) estimates are from the U.S. Census Bureau. We use 
the American Community Survey Integrated Public Use 
Microdata Series (IPUMS) to determine the characteris-
tics of the population covered by Medicare at the county-
year level (or state-year level in cases where county 
information is missing in the microdata series) [16].

Model specfications
We estimate the following ordinary least squares (OLS) 
model:

where i denotes hospital, c denotes county, and t denotes 
fiscal year. yict denotes the outcomes of interest. MAct 
denotes the log MA penetration rate in fiscal year t in 
county c. Rurali is an indicator for rural county, which 
we define as counties with CEAC, Rural, or Micro des-
ignations in 2014. A CEAC county may have any popula-
tion count but must have a density of less than 10 people 
per square mile of land (/mi2). A Rural county has either 
a population of 10,000–49,999 and a density of 10–49.9/
mi2, or a population less than 10,000 and a density of 
10–4,999.9/mi2. A Micro county has either a population 
of 50,000–199,999 and a density of 10–99.9/mi2, or a 
population of 10,000–49,999 and a density of 50–999.9/
mi2.
Xct denotes the county-year level characteristics. These 

characteristics include density (population per square 
mile of land), population, the percentage of the popula-
tion covered by Medicare, and a series of demographic 
and socioeconomic variables among those covered by 
Medicare. Specifically, these variables include aver-
age age, percentage of females, percentage of married 
individuals with a spouse present, percentage of Black 
non-Hispanic, percentage of Hispanics, percentage of 
individuals from other races (percentage of White non-
Hispanics is omitted due to multicollinearity), percent-
age of individuals with a high school education or above, 
percentage of individuals employed, percentage of indi-
viduals in the labor force, average percentage of the fed-
eral poverty level, and average household income. θi and 
θt denote hospital and fiscal year fixed effects, respec-
tively. ǫict represents the random error. The fixed effects 

(1)yict = α + β1 MAct + β2 MAct × Rurali + Xct + θi + θt + ǫict

exploit intra-hospital and year-specific variability to 
eliminate confounding factors. Our primary focus is the 
interaction of MA penetration rate with the rural indica-
tor, which tests for differential effects between urban and 
rural hospitals.

Results
Table 1 displays summary statistics for the MA penetra-
tion rates, county type designations, outcomes of inter-
est, and covariates. The table provides figures for the 
entire sample period, as well as specific figures for urban 
and rural hospitals. The average MA penetration rate 
at the county level during the sample period was 30.0%, 
with higher rates in urban area (35.3%) than in rural area 
(21.5%). Most hospitals (42.7%) were in Metro counties, 
followed by Large Metro counties (19.2%), Rural counties 
(15.9%), Micro counties (15.5%), and CEAC (6.7%). As 
expected, there were significant differences in the main 
outcomes between urban and rural areas. Hospitals in 
urban areas had over four times as many Medicare inpa-
tient days (23,381.6  days) compared to rural hospitals 
(4,755.5  days). In terms of covariates, hospitals in rural 
areas had a slightly higher percentage of the county pop-
ulation covered by Medicare. Additionally, among resi-
dents covered by Medicare, hospitals in rural area had 
potential patients that were slightly younger, had fewer 
females, were more likely to be married with a spouse 
present, were more likely to be White, less likely to be 
Black, Hispanic, or from other races, had more educa-
tion, were more likely to be employed, were less likely to 
be in the labor force, were more likely to be in poverty, 
and had lower household income.

Table A2 in the supplemental file presents the charac-
teristics of hospitals for FY 2014 and 2020. We found a 
36.7% increase in the average MA penetration rate (from 
25.9% to 35.4%) and a 4.9% increase in Medicare inpa-
tient days during 2014–2020. Additionally, we compared 
the characteristics of hospitals with high versus low MA 
growth rates during 2014–2020 (Table A3 in the supple-
mental file). Hospitals with high MA growth rates are 
defined as those in the top 50 percentile of the distribu-
tion of the percent change in county-level MA penetra-
tion rate. On average, hospitals with high MA growth 
rates had a lower MA penetration rate (22.7%) compared 
to hospitals with low MA growth rates (36.8%). Addi-
tionally, hospitals with high MA growth rates had fewer 
Medicare inpatient days on average (14,585.8 days) than 
hospitals with slow MA growth rates (17,847.1 days).

Table 2 displays the estimates corresponding to Eq. 1. 
Columns 1–3 show estimates for Medicare inpatient days, 
while Columns 4–6 show the estimates for non-Medi-
care inpatient days. Based on Column 2, a 10 percent-
age points increase in the county-level MA penetration 
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rate (e.g., when MA penetration rate increases from 20 
to 30%) is associated with a 0.53% increase in Medicare 
inpatient days for urban hospitals but a decrease of 0.87% 
([−0.140 + 0.053] * 10) for rural hospitals, relative to what 
would have been observed in the absence of an increase 
in the MA penetration rate for that particular year. Col-
umn 5 suggests that a 10 percentage points increase in 
the county-level MA penetration rate is associated with 
a 1.55% increase in non-Medicare inpatient days for 
urban hospitals, but a decrease of 0.27% for rural hospi-
tals. These coefficient estimates are illustrated in Fig.  1. 

In summary, the negative correlation between MA pen-
etration rate and inpatient days is unique to rural areas, 
and this correlation is approximately three times stronger 
for Medicare stays compared to non-Medicare stays. The 
results obtained from the more simplified model that 
excludes time-variant characteristics (Columns 1 and 4) 
or the model that controls for the characteristics of the 
county residents covered by Medicare (Columns 3 and 6) 
are consistent with the earlier findings.

To determine whether the decline in Medicare 
days for rural hospitals is related to the number of 

Table 1  Summary statistics

Rural status is defined as counties with extreme access considerations (CEAC), Rural, or Micro counties in 2014. The number of observations for inpatient revenue for 
the full sample period is 31,000. The number of observations for inpatient revenue is 18,270 for urban and 12,730 for rural

Abbreviations: ALOS average length of stay, CEAC counties with extreme access considerations, MA Medicare Advantage, SD standard deviation

(1) (2) (3) (4) (5) (6)

VARIABLES Mean SD Mean SD Mean SD

All Urban Hospitals Rural Hospitals

MA Penetration Rate (%) 30.0 15.1 35.3 13.4 21.5 13.8

County Designation in 2014 (%)
  CEAC 6.7 25.0 0.0 0.0 17.6 38.1

  Rural 15.9 36.5 0.0 0.0 41.6 49.3

  Micro 15.5 36.2 0.0 0.0 40.7 49.1

  Metro 42.7 49.5 69.0 46.3 0.0 0.0

  Large Metro 19.2 39.4 31.0 46.3 0.0 0.0

Outcomes
  Medicare Inpatient Days 16,284.8 23,251.7 23,381.6 26,685.4 4,755.5 6,880.7

  Non-Medicare Inpatient Days 19,540.4 31,664.9 27,619.2 37,094.3 6,415.6 10,859.1

  Medicare Discharges 2,818.5 4,008.1 4,029.5 4,601.8 851.1 1,227.4

  Medicare ALOS 8.9 56.8 8.7 22.4 9.2 87.5

  Inpatient Revenue ($Million) 324.8 704.9 516.7 861.9 49.3 123.1

County Characteristics
  Density (Population per Square Mile) 1,244.3 4,733.8 1,982.8 5,896.6 44.3 57.4

  Population 729,623.9 1,572,539.6 1,157,655.5 1,874,458.3 34,243.9 31,836.1

  %Covered by Medicare 17.9 3.6 17.6 4.1 18.3 2.5

Characteristics of County Residents Covered by Medicare
  Age 71.0 1.2 71.1 1.4 70.9 1.0

  %Female 55.3 1.6 55.6 1.8 54.7 1.2

  %Married, Spouse Present 53.0 5.0 52.2 5.8 54.3 2.7

  %White, non-Hispanic 76.2 16.0 72.9 17.2 81.7 12.0

  %Black, non-Hispanic 11.2 10.7 12.6 11.7 8.8 8.3

  %Hispanic 7.4 10.2 8.7 11.3 5.2 7.4

  %Other 5.2 6.5 5.8 7.0 4.3 5.3

  %High School or Above 86.0 5.6 85.8 6.1 86.4 4.7

  %Employed 94.8 2.5 94.5 2.8 95.4 1.7

  %In Labor Force 17.1 2.8 17.1 3.0 16.9 2.4

  %Federal Poverty Level 298.2 27.0 301.7 30.1 292.4 19.8

  Household Income ($) 111,996.9 18,092.5 113,642.7 20,003.4 109,323.1 14,054.9

#Observations 37,663 23,313 14,350
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admissions or the average length of stay (ALOS), our 
study estimated the model for log Medicare discharges 
and Medicare ALOS, where Medicare ALOS is defined 
as the number of Medicare inpatient days divided by 
the number of Medicare discharges. Note that ALOS 
is different from allowed inpatient days. Allowed inpa-
tient days determines the days paid for, while ALOS 
represents the days with or without payment received. 
However, allowed inpatient days information is not 
available in the data. Our analysis revealed a statis-
tically significant decrease in Medicare discharges 
(Table  3, Columns 1–3) but no statistically significant 
effect on Medicare ALOS (Columns 4–6) for rural 
hospitals. These findings support the hypothesis that 
MA plans reduce Medicare days for rural hospitals by 
reducing admissions. Consistently, for urban hospitals, 
we found that the Medicare inpatient days increases 
were related to a statistically significant increase in 
Medicare discharges.

In addition, we estimated our model for a direct finan-
cial outcome, total inpatient revenue, using CMS Health-
care Cost Report Information System (HCRIS) data. Note 
that Medicare only revenue is not available; we only have 
data on total (i.e., across payer) inpatient revenue. This 
analysis revealed a statistically significant decrease in 
total inpatient revenue associated with MA penetration 
rates for rural hospitals (Table 3, Columns 7–9), which is 
consistent with our main hypothesis. For urban hospitals, 
the statistically significant increase in total inpatient rev-
enue is consistent with the earlier findings as well.

Discussion
Our study found that, for urban hospitals, increases in 
MA penetration rates are associated with increases in 
Medicare inpatient days, resulting in increases in total 

Table 2  Associations between Medicare Advantage penetration 
and hospital Medicare and non-Medicare inpatient days

(1) (2) (3) (4) (5) (6)

VARIABLES Log 
(Medicare 
Inpatient 
Days)

Log 
(Medicare 
Inpatient 
Days)

Log 
(Medicare 
Inpatient 
Days)

Log 
(Non-
Medicare 
Inpatient 
Days)

Log (Non-
Medicare 
Inpatient 
Days)

Log (Non-
Medicare 
Inpatient 
Days)

Log (MA) 0.051* 0.053** 0.055** 0.153*** 0.155*** 0.154***

(0.027) (0.027) (0.027) (0.030) (0.030) (0.030)

Rural 
in 2014 × Log 
(MA)

−0.144*** −0.140*** −0.137*** −0.187*** −0.182*** −0.178***

(0.030) (0.030) (0.030) (0.035) (0.035) (0.035)

FY2015 0.030*** 0.028*** 0.022*** −0.016** −0.019*** −0.021***

(0.007) (0.007) (0.008) (0.007) (0.007) (0.007)

FY2016 0.019** 0.014* 0.006 −0.022*** −0.028*** −0.033***

(0.008) (0.008) (0.010) (0.008) (0.008) (0.010)

FY2017 0.008 0.002 −0.006 −0.025*** −0.032*** −0.039***

(0.009) (0.009) (0.012) (0.009) (0.009) (0.012)

FY2018 0.016 0.009 −0.001 −0.061*** −0.070*** −0.080***

(0.010) (0.010) (0.014) (0.011) (0.011) (0.015)

FY2019 0.005 −0.003 −0.022 −0.079*** −0.089*** −0.103***

(0.011) (0.012) (0.018) (0.013) (0.013) (0.020)

FY2020 −0.056*** −0.064*** −0.081*** −0.103*** −0.114*** −0.132***

(0.013) (0.014) (0.022) (0.015) (0.015) (0.025)

Density 
(Population 
per Square 
Mile)

0.000 0.000 0.000 0.000

(0.000) (0.000) (0.000) (0.000)

Population 0.000*** 0.000*** 0.000*** 0.000***

(0.000) (0.000) (0.000) (0.000)

%Medicare 
Insurance

0.148 0.415

(0.431) (0.439)

Age 0.006 0.010***

(0.004) (0.004)

%Female −0.224 0.161

(0.255) (0.188)

%Married, 
Spouse 
Present

−0.034 −0.094

(0.116) (0.106)

%Black 0.195 −0.193

(0.203) (0.190)

%Hispanic 0.377 0.020

(0.253) (0.236)

%Other 0.020 0.299

(0.347) (0.258)

%High School 
or Above

−0.307 −0.044

(0.188) (0.157)

%Employed 0.128 0.060

(0.109) (0.095)

%In Labor 
Force

−0.093 0.249*

(0.150) (0.139)

%Federal 
Poverty Level

0.000 −0.000

(0.000) (0.000)

Household 
Income

0.000*** 0.000***

(0.000) (0.000)

Constant 8.753*** 8.493*** 8.070*** 8.880*** 8.573*** 7.749***

(0.035) (0.079) (0.324) (0.040) (0.086) (0.334)

Table 2  (continued)

(1) (2) (3) (4) (5) (6)

VARIABLES Log 
(Medicare 
Inpatient 
Days)

Log 
(Medicare 
Inpatient 
Days)

Log 
(Medicare 
Inpatient 
Days)

Log 
(Non-
Medicare 
Inpatient 
Days)

Log (Non-
Medicare 
Inpatient 
Days)

Log (Non-
Medicare 
Inpatient 
Days)

Observations 37,663 37,663 37,663 37,663 37,663 37,663

R-squared 0.008 0.008 0.009 0.007 0.008 0.009

Hospital FE Y Y Y Y Y Y

FY FE Y Y Y Y Y Y

Standard errors clustered at the hospital level in parentheses

Abbreviations: ALOS average length of stay, FE fixed effects, FY fiscal year, MA 
Medicare Advantage
***  p < 0.01, ** p < 0.05, * p < 0.1
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inpatient revenue. Despite MA admissions paying lower 
unit prices relative to FFS Medicare across geographies 
[11, 17], our findings suggest that urban hospitals benefit 
from increasing MA penetration rates on net.

However, unlike their urban counterparts, when MA 
penetration rates increase, rural hospitals lose Medi-
care and (to a lesser extent) non-Medicare inpatient 
days. Combined with arguably lower unit prices for MA 
admissions, the total inpatient revenue should decrease. 
Consistently, we also observed decreases in total inpa-
tient revenue.

The asymmetric findings for urban and rural hospi-
tals align well with our hypothesis. In rural settings, 
increases in MA penetration rates may have strength-
ened the bargaining power of MA sponsors relative to 
rural hospitals, everything else constant. As rural hospi-
tals’ CEOs have noted, MA sponsors may force a renego-
tiation of the contracts with rural hospitals, which could 
take the form of a reduction in the number of covered 
days for Medicare MA beneficiaries [13, 18], a reduc-
tion in rates, or inpatient admission restrictions such as 
allowing observations instead of admissions. In urban 
settings, there are multiple competing MA sponsors, 
and hospitals have access to a larger variety of payers. 
However, in rural settings, an increase in MA penetra-
tion rate implies that if the hospital does not accept the 
terms of the often-unique MA sponsor in the area, the 
MA sponsor could drop the hospital, causing the rural 
hospital a significant reduction in admissions. In rural 
settings, such lost admissions cannot be easily replaced 
with admissions coming from patients from other MA 
sponsors, Medicare FFS, or commercial payers.

Interestingly, our findings also provide evidence of an 
increase in non-Medicare inpatient days for urban hospi-
tals. Urban hospitals show a large and significant increase 
in non-Medicare inpatient days, which includes stays 
covered by commercial payers, when there are increases 
in MA penetration rate. We can attribute this finding to 
various potential reasons, including hospital enhance-
ments such as renovations and technology acquisition 
made possible by a higher volume of patients, and the 
hospitals’ attempt at compensating the lower MA unit 
prices with an increase in days from commercial pay-
ers [19]. This latter reason, i.e., compensation of price 
with volume to maintain revenue, could also potentially 
explain the slight increase in Medicare inpatient days 
observed for urban hospitals. In contrast to urban hospi-
tals, rural hospitals show a slight decrease in non-Medi-
care inpatient days, which exacerbates the asymmetric 
impact of MA penetration rate increases on the finances 
of rural hospitals compared to urban hospitals.

Our research results are consistent with prior litera-
ture suggesting that plans in the MA market have sub-
stantive market power [20]. Prior studies found that 
MA plans paid on average 5.6% less for hospital ser-
vices than FFS Medicare [17]. In combination with our 
finding that higher MA penetration is associated with 
reduced Medicare inpatient days and inpatient revenue, 
these findings suggest that higher MA penetration in 
the rural versus metro areas may have played a substan-
tive role in rural hospitals’ financial stress in the last 
decade and could have acted as a contributing factor to 
rural hospital closures.

There are regulations related to MA that partially 
safeguard the finances of rural hospitals. For example, 

Fig. 1  Association between Medicare Advantage penetration and hospital Medicare and non-Medicare inpatient stays, by hospital rural status. 
Note: Data from the authors’ analysis (Table 2, Columns 2 and 5). The estimate for Medicare is the association between MA penetration rate 
and the Log (Medicare Inpatient Days). The estimate for non-Medicare is the association between MA penetration rate and the Log (Non-Medicare 
Inpatient Days)
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Table 3  Associations between Medicare Advantage penetration and hospital Medicare discharges, Medicare average length of stay, 
and inpatient revenue

(1) (2) (3) (4) (5) (6) (7) (8) (9)
VARIABLES Log 

(Medicare 
Discharges)

Log 
(Medicare 
Discharges)

Log 
(Medicare 
Discharges)

Medicare 
Average 
Length of 
Stay

Medicare 
Average 
Length of 
Stay

Medicare 
Average 
Length of 
Stay

Log 
(Inpatient 
Revenue)

Log 
(Inpatient 
Revenue)

Log 
(Inpatient 
Revenue)

Log (MA) 0.086*** 0.088*** 0.091*** −2.543 −2.567 −2.513 0.118*** 0.116*** 0.112***

(0.023) (0.023) (0.023) (3.892) (3.919) (3.894) (0.024) (0.024) (0.024)

Rural 
in 2014 × Log 
(MA)

−0.195*** −0.191*** −0.189*** 0.176 0.129 0.232 −0.206*** −0.196*** −0.192***

(0.024) (0.024) (0.024) (1.786) (1.759) (1.690) (0.027) (0.027) (0.027)

FY2015 0.016*** 0.013*** 0.009 0.857*** 0.883*** 0.787*** 0.041*** 0.038*** 0.034***

(0.005) (0.005) (0.006) (0.263) (0.285) (0.295) (0.004) (0.004) (0.005)

FY2016 0.003 −0.001 −0.006 1.010** 1.057** 0.830** 0.073*** 0.069*** 0.063***

(0.006) (0.007) (0.008) (0.397) (0.443) (0.358) (0.005) (0.005) (0.007)

FY2017 0.013* 0.007 0.003 1.805 1.869 1.646 0.104*** 0.098*** 0.089***

(0.007) (0.007) (0.009) (1.530) (1.601) (1.579) (0.006) (0.007) (0.008)

FY2018 0.013 0.006 0.001 1.959 2.034 1.701 0.136*** 0.128*** 0.118***

(0.008) (0.008) (0.011) (1.665) (1.748) (1.762) (0.007) (0.008) (0.010)

FY2019 0.004 −0.004 −0.017 1.887 1.971 1.485 0.150*** 0.141*** 0.129***

(0.009) (0.009) (0.015) (1.844) (1.938) (2.005) (0.009) (0.009) (0.013)

FY2020 −0.105*** −0.113*** −0.120*** 2.528 2.620 1.506 0.180*** 0.170*** 0.157***

(0.011) (0.011) (0.017) (2.030) (2.134) (2.132) (0.010) (0.011) (0.016)

Density 
(Population 
per Square 
Mile)

0.000 0.000 −0.000 −0.000 0.000 0.000

(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)

Population 0.000*** 0.000*** −0.000 −0.000 0.000*** 0.000***

(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)

%Medicare 
Insurance

−0.038 52.343* 0.174

(0.383) (30.994) (0.306)

Age 0.006 0.169 0.005

(0.004) (0.132) (0.004)

%Female −0.116 −2.654 0.227

(0.227) (26.818) (0.157)

%Married, 
Spouse 
Present

−0.097 5.398 0.114

(0.107) (4.234) (0.088)

%Black 0.087 −3.298 −0.376

(0.180) (4.818) (0.332)

%Hispanic 0.315 −12.779 0.204

(0.232) (15.884) (0.226)

%Other −0.104 40.383 0.419*

(0.294) (30.626) (0.223)

%High 
School 
or Above

−0.378** −26.457 −0.071

(0.162) (21.397) (0.134)

%Employed 0.096 −0.973 0.292***

(0.091) (4.254) (0.086)

%In Labor 
Force

0.029 19.610 0.215*

(0.129) (17.159) (0.117)

%Federal 
Poverty Level

0.001* 0.006 −0.000

(0.000) (0.026) (0.000)
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consider network adequacy standards designed to ensure 
that beneficiaries have reasonable access. These network 
adequacy standards may indirectly protect hospitals 
too, because when they are the only acute care provider 
in the area, their bargaining power relative to MA plans 
increases. Also, out-of-network payment regulations 
preclude MA plans from paying out-of-network hospi-
tals rates lower than FFS, which may improve the bar-
gaining power of hospitals. Similarly, under FFS critical 
access hospitals (CAHs) are reimbursed at 101% of rea-
sonable and allowable costs, giving these hospitals a prof-
itable alternative to MA plans. However, when the MA 
penetration rate increases, the bargaining power of MA 
plans conditional on all these pre-existing regulations 
increases. As a result, hospitals not contracting with MA 
plans may struggle with their volume of patients and hos-
pitals joining MA plans may observe denials of care and 
admissions by plans, a practice that has recently being 
denounced by rural hospitals which is in line with our 
findings. For example, a news outlet has reported con-
crete cases of rural hospitals complaining that MA plans 
are financially harming them by denying inpatient visits, 
long-term acute care, rehabilitation, and laboratory tests, 
and sometimes agreeing to pay only for “observation” 
rather than inpatient care [21].

Our study has several limitations. First, we cannot sep-
arate the effects for MA and FFS Medicare, as the AHA 
survey does not report separate MA and FFS Medicare 
inpatient days data during our study period. Second, we 
used utilization measures as proxies for financial out-
comes, due to unavailability of more direct financial 
outcomes (e.g., revenue) in the AHA data. Although 
HCRIS data include financial outcomes, such as inpatient 

revenue we studied, they do not include variables spe-
cific for Medicare. Third, we have not accounted for any 
state-level measures or Special Needs Plans regulations 
that could provide some level of protection to some rural 
hospitals against MA practices. In addition, we have not 
adjusted for the effect of accountable care organizations 
(ACOs) operating in rural areas, whose efforts towards 
efficiency could confound to some extent with our results 
[22, 23]. However, given that ACOs are more prevalent 
in urban areas and that the reduction found in inpatient 
stays only applies to rural hospitals, this concern seems 
relatively minor. Finally, all our estimates represent asso-
ciations only and not necessarily causal effects.

Our study has several policy implications. First, MA 
plans seem to provide less expensive care than FFS 
Medicare partially by transferring costs to rural hospi-
tals, which contributes to their financial pressure [24]. 
Section 42 of the Social Security Act stipulates that out-
of-network hospitals receive FFS prices for their ser-
vices. Rural hospitals that depend heavily on Medicare 
beneficiaries cannot, then, credibly threaten MA plans 
with leaving their networks because by leaving the net-
work, they would obtain prices capped at the FFS levels 
[25]. Indeed, a 5% higher unit price obtained through 
FFS Medicare for some out-of-network patients would 
not compensate for the loss of many admissions that 
could potentially be steered away. One potential policy 
for consideration would be setting higher FFS prices for 
rural hospitals. This approach could favorably impact 
rural hospitals’ finances both directly and indirectly, giv-
ing these hospitals more bargaining power vis-a-vis MA 
sponsors by increasing the profitability of the scenario in 

Table 3  (continued)

(1) (2) (3) (4) (5) (6) (7) (8) (9)
VARIABLES Log 

(Medicare 
Discharges)

Log 
(Medicare 
Discharges)

Log 
(Medicare 
Discharges)

Medicare 
Average 
Length of 
Stay

Medicare 
Average 
Length of 
Stay

Medicare 
Average 
Length of 
Stay

Log 
(Inpatient 
Revenue)

Log 
(Inpatient 
Revenue)

Log 
(Inpatient 
Revenue)

Household 
Income

0.000* −0.000 0.000***

(0.000) (0.000) (0.000)

Constant 6.957*** 6.714*** 6.425*** 4.073 6.798** 5.153 17.934*** 17.664*** 16.862***

(0.027) (0.074) (0.280) (5.535) (2.898) (12.145) (0.026) (0.086) (0.311)

Observations 37,663 37,663 37,663 37,663 37,663 37,663 31,000 31,000 31,000

R-squared 0.024 0.025 0.025 0.000 0.000 0.001 0.074 0.077 0.079

Hospital FE Y Y Y Y Y Y Y Y Y

FY FE Y Y Y Y Y Y Y Y Y

Standard errors clustered at the hospital level in parentheses

Abbreviations: FE fixed effects, FY fiscal year, MA Medicare Advantage
***  p < 0.01, ** p < 0.05, * p < 0.1
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which rural hospitals and MA sponsors do not reach an 
agreement.

Second, policymakers could consider decreasing the 
bargaining power of MA plans by making the network 
adequacy criteria for rural areas more stringent. How-
ever, this could result in fewer available MA plans and a 
lower MA penetration rate, potentially reducing compe-
tition among MA plans and lowering the quality of care 
for beneficiaries, as MA plans generally offer better qual-
ity care compared to FFS [24].

Finally, policymakers could consider regulating the 
administrative aspects of the relationship between hos-
pitals and MA plans to provide some alleviation for 
rural hospitals, such as increasing transparency and 
providing oversight over issues impacting number of 
admissions (e.g., prior authorizations) as well as ensur-
ing speedier payments from MA plans to hospitals.

Conclusions
In conclusion, our study provides evidence that as MA 
plans increase their penetration in rural areas, their 
bargaining power increases relative to rural hospi-
tals. MA plans use this increased bargaining power to 
reduce the number of paid inpatient days (among other 
potential effects), which exacerbates the already frag-
ile financial conditions of rural hospitals, particularly 
due to their key role in providing the revenue needed 
to cover the high administrative overhead costs of these 
hospitals. Policymakers can safeguard rural hospitals 
by modifying the fee-for-service prices received by 
rural hospitals or strengthening the network adequacy 
criteria of MA plans for rural areas.
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