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Changes In Hospital Utilization
Three Years Into Maryland’s Global
Budget Program For Rural
Hospitals

ABSTRACT In a substantial shift in payment policy, the State of Maryland
implemented a global budget program for acute care hospitals in 2010.
Goals of the program include controlling hospital use and spending.
Eight rural hospitals entered the program in 2010, while urban and
suburban hospitals joined in 2014. Prior analyses, which focused on
urban and suburban hospitals, did not find consistent evidence that
Maryland’s program had contributed to changes in hospital use after two
years. However, these studies were limited by short follow-up periods,
may have failed to isolate impacts of Maryland’s payment change from
other state trends, and had limited generalizability to rural settings. To
understand the effects of Maryland’s global budget program on rural
hospitals, we compared changes in hospital use among Medicare
beneficiaries served by affected rural hospitals versus an in-state control
population from before to after 2010. By 2013—three years after the rural
program began—there were no differential changes in acute hospital use
or price-standardized hospital spending among beneficiaries served by
the affected hospitals, versus the within-state control group. Our results
suggest that among Medicare beneficiaries, global budgets in rural
Maryland hospitals did not reduce hospital use or price-standardized
spending as policy makers had anticipated.

P
olicy makers and health care payers
are implementing alternative pay-
ment models to control the growth
of health care spending and to en-
courage providers to deliver high-

value care.1–6 One payment model being tested
by the Centers for Medicare and Medicaid Ser-
vices (CMS) and implemented through a part-
nership with the State of Maryland establishes
global budgets for hospitals.7–9

Unique among alternative payment models,
Maryland’s global budget program provides
each of the state’s acute care hospitals with an
annual budget. This budget specifies the total
amount of revenue that a hospital can receive

each year from all payers—including Medicare,
Medicaid, commercial insurers, and self-paying
patients—for inpatient, emergency department
(ED), and outpatient department (on the hospi-
tal campus) services. By setting a fixed budget
for each hospital, instead of paying hospitals on
a traditional fee-for-service basis, policy makers
sought to slow hospital spending growth, limit
unnecessary hospital use, and encourage hospi-
tals to develop population health management
programs that emphasize the provision of care
outside of the hospital.8–11

Maryland implemented this program in
phases: Eight rural hospitals received global
budgets in 2010, followed by thirty-six larger,
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predominantly urban and suburban hospitals in
2014. One study, which focused on rural Mary-
land hospitals, found no change in readmissions
attributable to the program, but it examined
trends over only an eighteen-month post-inter-
vention period.12 Other studies, including one by
members of this author group, have investigated
the impacts of Maryland’s statewide expansion
of global budgets on urban and suburban hospi-
tals but have not found consistent evidence of
changes in hospital or primary care use that
could be attributed to the program after two
years.13,14

However, these prior evaluations had impor-
tant limitations.15 First, because hospitals may
need time to implement new care management
programsand reconfigure capacity, the effects of
global budgetsmight not be detectable after only
one or two years. Second, because Maryland ex-
panded its global budget model in 2014—just as
major provisions of the Affordable Care Act were
being implemented—it may be difficult to isolate
effects of the program from contemporaneous
policy changes. Third, in evaluations of the state-
wide expansion of global budgets,modest differ-
ences in pre-reform trendsbetweenaffectedpop-
ulations in Maryland and out-of-state control
populations made it difficult to link post-reform
changes in utilization to global budgets.13,14

Fourth, while most prior studies have evaluat-
ed Maryland’s program in urban and suburban
hospitals, the economic incentives of global
budgetsmaydiffer in rural versusurban settings.
For example, rural hospitals in Maryland—as
in many other parts of the United States—are
often themain acute care providers in their com-
munities, while urban areas often are served by
multiple local hospitals. Under global budgets,
rural hospitals may have stronger incentives
to implement population health management
programs because these hospitals are likely to
capture the majority of any associated savings
(for example, from fewer hospital stays). In
urban settings, these incentives may be diluted
if savings are split among competing hospitals
that serve the same community.Multiple reports
have highlighted howMaryland’s rural hospitals
developednew caremanagement programs after
the implementation of global budgets.16,17

There has been growing interest among policy
makers in developing global budget programs
for rural hospitals elsewhere in the US. For ex-
ample, CMS and the State of Pennsylvania have
announcedplans to implement global budgets in
thirty of the state’s rural hospitals over the next
four years.18 To increase understanding of the
effects of global budgets in rural hospitals, we
used data on fee-for-service Medicare beneficia-
ries in Maryland and a difference-in-differences

analysis to evaluate changes in price-standard-
ized hospital spending and use associated with
global budgets in rural Maryland hospitals after
three years.

Study Data And Methods
Maryland’s Hospital Global Budget Pro-
gram Since the 1970s, Maryland has operated
a unique all-payer rate-setting system that regu-
lates hospital prices for all health care payers.
Before the introduction of global budgets,Mary-
land’s system constrained revenue per admis-
sion (for inpatient care) or per service (for out-
patient care), without limiting total hospital
revenue. Similar to Medicare’s national hospital
prospective payment system, which reimburses
hospitals at fixed rates without constraining ag-
gregate spending,Maryland’spriorpayment sys-
tem enabled hospitals to increase their revenues
by providing more care.19,20

Maryland’s global budget program counter-
acts incentives to provide more hospital care
by establishing a “global” revenue constraint
(that is, a budget) for each of the state’s non-
federal acute care hospitals. Each hospital’s bud-
get is calculated from its historical utilization;
forecasted changes in use; and prices, which
Maryland continues to regulate. Hospitals bill
payers per admission (for inpatient care) or
per service (for outpatient care) but are now
expected to raise or lower their prices to remain
on budget. For example, if a hospital reduced its
rate of admissions, it would increase its prices to
stay on budget, which would presumably im-
prove its operating margin. Conversely, a hospi-
tal with greater-than-expected utilization must
reduce its prices so asnot to exceed its budget.13,21

Budgeted revenues do not include payments to
physicians for inpatient or outpatient care.
By constraining hospital revenue, policy mak-

ers sought to give hospitals a financial incentive
to limit unnecessary hospital use, manage pa-
tients’ care in settings not subject to a budget
(for example, community-based primary care
practices), and develop care management pro-
grams aimed at reducing potentially avoidable
ED visits and hospital stays.8,9,16 Additional de-
tails of Maryland’s program are provided in the
online appendix.22

Spending is the product of prices and utiliza-
tion. It remains unclear whether hospitals met
their budgets by reducing patients’ use of hospi-
tal services or simply by changing their prices. In
this study we examined changes in hospital use
and price-standardized spending (a summary
measure of utilization) from before to after the
introduction of global budgets in ruralMaryland
hospitals. The Medicare population is ideal for
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our analysis, because the care of elderly and dis-
abled people, who have high rates of hospital
use,23 is likely to be affected by the introduction
of hospital global budgets.

Study Population We analyzed 2007–13 en-
rollment and claims data for 100 percent of fee-
for-service (that is, Part A and Part B) Medicare
beneficiaries residing in Maryland. We limited
our analyses to beneficiaries with continuous
fee-for-service coverage in a given study year
(or, for decedents, with continuous enrollment
until death).

Affected Hospitals Maryland placed eight
rural hospitals under global budgets in July 2010
(appendix exhibit 1).22 We excluded one of these
hospitals (Western Maryland Regional Medical
Center) from our analyses. This hospital opened
in late 2009, replacing two smaller hospitals in
its service area while offering an expanded scope
of services that affected the combined hospitals’
budgets. Because this change was concurrent
with the implementation of the global budget
program,we limited the interventionpopulation
to Medicare beneficiaries living in areas primar-
ily served by the seven remaining hospitals. (Ap-
pendix exhibit 2 plots trends in hospital use for
Medicare beneficiaries residing in the service
area of Western Maryland Regional Medical
Center.)22

Intervention And Control Populations
We determined patients’ exposure to the global
budget program based on the ZIP codes where
Medicare beneficiaries lived and distances from
these ZIP codes to the closest affected and un-
affected hospitals (for details, see section 2 of
the appendix).22 We conducted within-Maryland
comparisons to control for changes in the pay-
ment and regulatory environment that affected
all Maryland hospitals during our study
period.19,24

Our intervention population consisted of
Medicare beneficiaries living in 117 Maryland
ZIP codes located closer to one of the seven hos-

pitals affected by the 2010 payment change than
to any other hospital. In the pre-intervention
period (2007–09), 74 percent of admissions
from Medicare beneficiaries in these ZIP codes
occurred at one of the intervention hospitals
(appendix exhibit 3).22

The control population consisted of Medicare
beneficiaries residing in eighty-sixMarylandZIP
codes located at least fifteen miles farther from
one of the affected hospitals than from any other
hospital. We excluded beneficiaries residing in
the metropolitan areas of Baltimore and Wash-
ington, D.C., because of substantial differences
in patients’ demographic characteristics and the
types of hospitals serving these areas compared
to the hospitals serving the intervention popula-
tion (for details, see section 2 of the appendix).22

After we excluded these urban areas, our control
population consisted of Medicare beneficiaries
living in predominantly rural and suburban
Maryland ZIP codes.We verified that beneficia-
ries in these control ZIP codes exhibited pre-
intervention characteristics and utilization
trends that were comparable to those of the rural
intervention population. During the pre-inter-
vention period, approximately 2 percent of ad-
missions of Medicare beneficiaries residing in
the control ZIP codes occurred at one of the
intervention hospitals.
We excludedZIP codes located 0–15miles clos-

er to a nonintervention hospital than to one of
the affected hospitals. Excluding these ZIP codes
avoided biasing our difference-in-differences es-
timates to the null, since patients in these areas
were partly served by the intervention hospitals.
We also excluded ZIP codes within 20 miles of
Western Maryland Regional Medical Center be-
cause, as noted above, this hospital opened
shortly before the implementation of the global
budget program. Appendix exhibit 4 displays
areas of Maryland that encompass the interven-
tion and control populations along with the sev-
eninterventionhospitals, andappendixexhibit5
lists the hospitals serving these populations.22

To assess the sensitivity of our estimates to the
control population used, we conducted a supple-
mentary analysis that limited the control popu-
lation to Medicare beneficiaries residing in ZIP
codes designated as rural and located at least
fifteenmiles farther from an intervention hospi-
tal than from any other hospital (for details of
this analysis, see section 7 of the appendix).22

Outcome Variables We assessed changes in
acute care use and price-standardized hospital
spending from before to after the introduction
of global budgets in rural Maryland hospitals.
All outcomes were measured at the beneficiary-
year level.
Wemeasured beneficiaries’ use of acute hospi-

Maryland’s
introduction of global
budgets in rural
hospitals was not
linked to reductions in
hospital use.
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tal care as a count of inpatient admissions, ob-
servation stays, and ED visits that did not lead
to admission. In subanalyses, we separately as-
sessed these ED visits and a composite measure
of admissions and observation stays, which
we term hospital stays. We assessed a combined
measure of hospital stays because hospitals have
increasingly classified short hospital stays as
observation stays.25

Policymakers also hoped thatMaryland’s pro-
gram would encourage hospitals to develop ini-
tiatives aimed at deterring readmissions and re-
turning ED visits.9,11 To assess changes in these
outcomes, we measured the proportion of bene-
ficiaries’ acute hospital visits (inpatient admis-
sions, observation stays, andED visits) thatwere
followed by a second acute hospital visit within
thirty days (we term these thirty-day return acute
hospital visits).
In supplemental analyses, we assessed thirty-

day return hospital stays (including admissions
and observation stays, but excluding ED visits).
Wealso assessed changes in theproportionofED
visits that led to an inpatient admission.
We assessed price-standardized hospital

spending as a summary measure of utilization,
as this allowedus to capture potential changes in
the composition of hospital care. (For example,
hospitals could have admitted fewer patients
with high-cost conditions, while treating more
patients with low-cost conditions.) Because pric-
es differed across Maryland hospitals and were
subject to change under the state’s global budget
model, we calculated standardized prices using
Medicare claims from non-Maryland hospitals,
and we applied these prices to claims for bene-
ficiaries in our intervention and control popula-
tions.Wemeasured standardized prices annually
at the level of the diagnosis-related group for
inpatient claims, at the level of the revenue code
(identifying the type and place of service) for
observation stays, and at the level of the proce-
dure code for ED visits. If multiple revenue or
procedure codes were billed per claim, we
summed spending associated with all revenue
or procedure codes for that claim. In subanaly-
ses, we separately assessed changes in price-
standardized hospital stays and ED spending.
Finally, because care in hospital outpatient

departments is included in hospitals’ budgets,
we assessed price-standardized hospital outpa-
tient department spending, which we measured
by applying national average prices at the level of
the procedure code to hospital outpatient de-
partment claims.We did not include a count of
hospital outpatient department use as a study
outcome, given the great heterogeneity in ser-
vices provided in these settings. Additional in-
formation about these variables is available in

section 3 of the appendix.22

Patient Characteristics We used Medicare
enrollment data to determine beneficiaries’ age,
sex, race/ethnicity, disability status, receipt of
Medicaid benefits, and presence of end-stage
renal disease. We incorporated data from the
Medicare Chronic Conditions Data Warehouse
to assess the presence of twenty-seven chronic
conditions reported before each study year. In
regression analyses, we controlled for indicators
of each of these chronic conditions and counts of
those conditions (the indicators were in unit in-
crements for 2–8 versus 9 or more conditions).
Statistical Analyses We used difference-

in-differences analysis to assess differential
changes between the intervention and the con-
trol populations in acute hospital use and price-
standardized hospital spending from before to
after the introduction of global budgets. Our
main analyses assessed average differential
changes from the pre (2007–09) to the post
(2011–13) period. Because effects of the global
budget program might have changed with time,
in supplementary analyses, we estimated differ-
ential changes from the full pre period to each
year in the post period (2011, 2012, and 2013).
We omitted 2010 from the regression analyses
because the global budget program was imple-
mented in the middle of that year.
For each outcome, we fit a linear regression

model at the patient-year level to estimate differ-
ential changes, which we adjusted for patients’
clinical and demographic characteristics in
addition to year and ZIP code fixed effects. We
used propensity score weighting to balance the
observed characteristics of beneficiaries in the
intervention and control areas in each study
year.26 Thus, our difference-in-differences esti-
mates represent differential changes among
comparable Medicare beneficiaries in the inter-
vention versus control populations. Additional
details of our statistical analyses are provided in
sections 4 and 5 of the appendix.22

An assumption of difference-in-differences
analysis is that changes in the intervention

Maryland has begun
to address several
limitations of its
current payment
model.
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and control populations would have been iden-
tical had the intervention (in this case, the global
budget policy) not been implemented.27 To test
this assumption, for each outcome variable, we
assessed whether pre-2010 trends were parallel
in the intervention and control populations (ap-
pendix exhibit 7).22

Limitations Our study had several limita-
tions. First, althoughwe used a within-state con-
trol population, our estimates could have been
biased by unobserved time-varying factors that
differentially affected the intervention and con-
trol populations.
Second, we lacked claims for physician ser-

vices for our 100 percent sample of Medicare
beneficiaries. Consequently, we did not assess
how the policy affected utilization outside of
hospitals.
Third, our study assessed changes in hospital

use in the fee-for-service Medicare population,
although Maryland’s program included all
health care payers. To the extent that changes
in providers’ financial incentives affected care
for all patients served—an assumption sup-
ported by prior evidence28,29—we would expect
to see any changes in the care of Medicare bene-
ficiaries.
Fourth, our intervention population consisted

of approximately 78,000 beneficiaries per year
who were served primarily by seven hospitals.
The relatively small number of patients and hos-
pitals could have limited our statistical power to
detect small differential changes in use or spend-
ing associated with hospital global budgets.
Fifth, we examined global budgets in rural

Marylandhospitals, but differences in thedesign
and implementation context of hospital global
budgets outside of Maryland might have differ-
ent effects on patient care.

Study Results
Sample Characteristics In 2010, the year
Maryland’s global budget program for rural hos-
pitals was implemented, the intervention popu-
lation consisted of 77,756 Medicare beneficia-
ries, and the control population consisted of
68,117 beneficiaries. Before weighting, benefi-
ciaries in the intervention population weremore
likely than beneficiaries in the control popula-
tion to be white, younger than age sixty-five, and
disabled, but theyhad slightly fewer chronic con-
ditions (exhibit 1). After weighting, there were
no substantive differences between the two pop-
ulations, on average, on observed clinical or
demographic characteristics.
Comparison Of Pre-Intervention Trends

We saw similar pre-intervention trends in the
intervention and control populations for counts
of acute hospital use, but significant trend dif-
ferences for price-standardized hospital spend-
ing (appendix exhibit 7).22 Before the payment
change, price-standardized acute hospital
spending was initially lower in the intervention
population than in the control population, but it
rose to the level of spending in the control pop-
ulation in 2009 (exhibit 2). From 2008 to 2009,
price-standardized hospital outpatient depart-
ment spending increased markedly in the con-
trol population, relative to changes in the inter-
vention group.
Differential Changes In Acute Hospital

Use We observed comparable changes in acute
hospital use in the intervention and control pop-
ulations from the pre-reform period (2007–09)
to the post-reform period (2011–13) (exhibit 3).
The corresponding differential change of 0.014
annual acute hospital visit per beneficiary in the
intervention population (exhibit 4) was equiva-
lent to 1.9 percent of baseline acute hospital uti-
lization in the intervention population (0.737
annual visits per beneficiary). Underlying these
changes, we found a nonsignificant differential
reduction in hospital stays in the intervention
population (−0.006 annual stays per beneficia-
ry) (exhibit 4 and appendix exhibit 8),22 equiva-
lent to a reduction of 1.5 percent in the interven-
tion population’s baseline mean, and a
differential increase in ED visits that did not lead
to admission (0.020 annual visits per beneficia-
ry), or 5.8 percent of baseline ED use in the
intervention group. The rate of thirty-day return
acute hospital visits did not change differentially
between the intervention and control popula-
tions over the study period (exhibit 4).
In supplementary analyses we found no differ-

ential change in the annual rate of thirty-day
return hospital stays (excluding ED visits) (ap-
pendix exhibit 10)22 or evidence of differential
declines in acute hospital use emerging by the

Our results
underscore the need
for policy makers to
consider incentives for
behavior change
among hospitals and
physicians.
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program’s third year (appendix exhibit 11).22

Differential Changes In Price-Standard-
ized Hospital Spending From before 2010 to
after 2010, we found a nonsignificant $98 differ-
ential increase (exhibit 4) in annual price-stan-
dardized acute hospital spendingper beneficiary
in the intervention population, whichwas equiv-
alent to 2.3 percent of the intervention group’s
baseline mean. However, given pre-2010 trend
differencesbetween the interventionandcontrol
populations (exhibit 2 andappendix exhibit 7),22

it is unclear whether this differential change can
be attributed to the global budget program.We
did not find significant differential changes in
price-standardized acute hospital spending in
any specific post-implementation year (appen-
dix exhibit 11).22

Frombefore to after the2010payment change,
we found a differential reduction of $57 in annu-
al price-standardized outpatient department
spending per beneficiary in the intervention
population (exhibit 4). However, these changes

reflected a continuation of trend differences that
emergedbefore the implementationof theglobal
budget program (exhibit 2 and appendix exhib-
it 7).22Given this pre-reformdifference in trends,
we cannot reliably attribute subsequent differen-
tial changes in outpatient department spending
to the introduction of global budgets.
Sensitivity Of Estimates To The Control

Group Used Our results were generally similar
when we compared the intervention group to an
alternative control population limited to Medi-
care beneficiaries in rural ZIP codes (appendix
exhibit 12).22

Discussion
Over a three-year period following the introduc-
tion of global budgets in rural Maryland hospi-
tals, we found no changes in acute hospital use
(admissions, observation stays, andEDvisits) or
price-standardized hospital spending that could
be attributed to the program. Although it may

Exhibit 1

Characteristics of the intervention and control populations in 2010, before and after propensity score weighting

Before weighting After weightinga

Characteristic

Intervention
population
(n= 77,756)

Control
population
(n= 68,117)

Intervention
population

Control
population

Male 43.8% 43.3% 43.5% 43.5%

Age range (years)
Less than 65 13.6% 13.0% 13.2% 13.2%
65–69 25.6 25.5 25.6 25.6
70–74 19.8 20.5 20.2 20.2
75–79 16.2 16.6 16.4 16.4
80–84 12.7 12.8 12.8 12.8
85 or more 12.1 11.6 11.8 11.8

Race/ethnicity
White 89.8% 86.0% 88.1% 88.1%
Black 8.4 11.7 9.9 9.9
Hispanic 0.8 0.9 0.8 0.8
Other 1.0 1.4 1.2 1.2

Disabledb 18.2% 17.6% 17.8% 17.8%

Enrolled in Medicaidc 8.6% 8.4% 8.4% 8.4%

End-stage renal disease 0.8% 1.1% 0.9% 0.9%

Mean number of chronic conditionsd 5.24 5.30 5.26 5.26

SOURCE Authors’ analysis of fee-for-service Medicare claims for 2010. aPropensity score weights were used to balance the observed
characteristics of patients in the intervention and control populations in each study year. Therefore, the effective sample sizes of the
intervention and control populations in 2010 were 36,010 patients in each. After weighting, there were no differential changes on
observed characteristics between the intervention and control populations from the pre- to the post-intervention periods, as shown in
appendix exhibit 6 (see note 22 in text). bPatients originally eligible for Medicare because of disability. cPatients dually enrolled in
Medicare and Medicaid (excluding recipients of partial Medicaid coverage through the Qualified Medicare Beneficiary, Specified Low-
Income Medicare Beneficiary, or Qualified Individual programs). dAssessed from information in the Medicare Chronic Conditions Data
Warehouse, which includes indicators for twenty-seven chronic conditions (for a list of these, see Chronic Conditions Data Warehouse.
Condition categories [Internet]. Baltimore (MD): Centers for Medicare and Medicaid Services; c 2018 [cited 2018 Feb 15]. Available
from: https://www.ccwdata.org/web/guest/condition-categories). We assessed the presence of chronic conditions reported for each
patient before the study year. Regression analyses were adjusted for indicators for each of these chronic conditions reported before
each study year as well as for the patient’s count of chronic conditions (in unit increments from 2 to 8 conditions versus 9 or more
conditions).
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take time for hospitals to gain experience oper-
ating under global budgets, we found no
evidence of reductions in acute care use or
price-standardized spending emerging by the
program’s third full year (2013). These results

suggest that among Medicare beneficiaries,
Maryland’s introduction of global budgets in
rural hospitals was not linked to reductions in
hospital use that policy makers had hoped to
achieve.

Exhibit 3

Unadjusted annual rates of acute hospital use per Medicare beneficiary, intervention and control populations, 2007–13

SOURCE Authors’ analysis of fee-for-service Medicare claims for the period 2007–13. NOTES The error bars denote 95% confidence
intervals and were calculated using standard errors clustered at the ZIP code level. Because Maryland’s global budget program for rural
hospitals was implemented in July 2010, we omitted 2010 from our regression analyses. Hospital stays include inpatient admissions
and observation stays. ED visits are those that did not result in an inpatient admission. Thirty-day return acute hospital visits are
patients’ inpatient admissions, observation stays, and ED visits within thirty days of a first admission, observation stay, or ED visit
(assessed annually among patients with at least one admission, observation stay, or ED visit during a given year). Separate trends for
hospital stays and ED visits that did not lead to an admission are plotted in appendix exhibit 8 (see note 22 in text). Additional infor-
mation about the measures’ construction appears in section 3 of the appendix (see note 22 in text) and the notes to exhibit 4.

Exhibit 2

Unadjusted annual price-standardized spending for acute and outpatient hospital services for Medicare beneficiaries in
the intervention and control populations, 2007–13

SOURCE Authors’ analysis of fee-for-service Medicare claims for the period 2007–13. NOTES The error bars denote 95% confidence
intervals and were calculated using standard errors clustered at the ZIP code level. Because Maryland’s global budget program for rural
hospitals was implemented in July 2010, we omitted 2010 from our regression analyses. “Acute hospital spending” is the sum of price-
standardized spending associated with hospital stays (inpatient admissions and observation-unit stays) and spending associated with
emergency department (ED) visits that did not result in an inpatient admission. “Hospital outpatient department spending” applies to
services received at hospitals’ outpatient facilities, excluding ED visits and observation stays. For details of how we standardized
prices, see the text. Separate trends for price-standardized spending associated with hospital stays and ED visits that did not lead
to an admission are plotted in appendix exhibit 8 (see note 22 in text).
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Our analyses addressed limitations of prior
research on Maryland’s program.13–15 Prior stud-
ies compared affected populations in Maryland
to out-of-state control groups,making it difficult
to isolate any impacts of global budgets from
other state trends. By using a within-state con-
trol group that exhibited more comparable pre-
reform trends for acute hospital use, our study
could more clearly isolate any changes in acute
care use associated with global budgets. In addi-
tion, we examined outcomes over a longer post-
implementation period than previous studies
did, which allowed us to assess changes in use
and spending as hospitals acquired greater ex-
perience operating under global budgets.
Finally, we examined Maryland’s program in

rural hospitals, which may be better positioned
to implement population health management
programs and capture any savings from im-
provements in care, compared with hospitals
in urbanmarkets. Even in this context, however,
we saw no changes in hospital use that could be
attributed to Maryland’s global budget program
after three years. Thus, we believe that this study
provides the strongest evidence to date that
Maryland’s global budget program had no sub-
stantive impact on the use of hospital-based care
among Medicare beneficiaries.
Two factors may account for these null find-

ings. First, whileMaryland’s programsets global

budgets for hospital care, it does not include
services provided outside of hospitals and does
not affect payments to physicians. This stands in
contrast to other alternative payment models,
includingMedicare’s accountable care organiza-
tion (ACO) programs, whose budgets cover total
spending and in which physician groups (not
just hospitals) can bear risk.4 Moreover, Medi-
care ACOs that have demonstrated success in
reducing spending growth have been led by
physicians rather than hospitals.30,31 This may
reflect the fact that outpatient physicians have
stronger incentives than hospitals to reduce
costly hospital use, as any savings accruing to
physician groupswould reflect total avoided pay-
ments to thehospital, whereas the savings accru-
ing to a hospital would reflect only the marginal
cost to the hospital of an admission. Thus, sav-
ings would be greater for physician groups be-
cause the hospital would still incur the fixed cost
of an empty bed. By focusing incentives on hos-
pitals while excluding physicians, Maryland’s
global budget programmight not have provided
sufficiently strong incentives for providers to
reduce hospital use.
Second, although Maryland’s program estab-

lished annual budgets for hospitals, it did not
actually pay hospitals prospectively each year.
Hospitals continued to bill payers per visit and
were expected to adjust their prices tomeet their

Exhibit 4

Changes in acute hospital use and spending from the pre- to the post-intervention periods in the intervention and control
populations

Unadjusted
intervention
population pre-
period mean

Adjusted changes from the
pre to the post period

Adjusted differential
changea

Outcome
Intervention
population

Control
population Estimate 95% CI

Acute hospital use

All acute hospital useb 0.737 −0.007 −0.021 0.014 (−0.007, 0.036)
Hospital staysb 0.391 −0.078 −0.072 −0.006 (−0.020, 0.007)
ED visitsb 0.346 0.071 0.051 0.020 (0.004, 0.036)

30-day return acute hospital
visitsc 0.271 −0.014 −0.014 0.000 (−0.007, 0.007)

Price-standardized hospital spendingd

All acute hospital spending $4,185 −1,115 −1,213 98 (−69, 265)
Hospital stay spending 4,123 −1,152 −1,246 94 (−72, 260)
ED spending 62 37 33 4 (−2, 10)

Hospital outpatient department
spending 618 393 450 −57 (−99, −15)

SOURCE Authors’ analysis of fee-for-service Medicare claims for the periods 2007–09 (pre-intervention) and 2011–13 (post-
intervention). NOTES Because Maryland’s global budget program for rural hospitals was implemented in July 2010, we omitted
2010 from our regression analyses. Hospital stays, emergency department (ED) visits, and thirty-day return visits are defined in
the notes to exhibit 3. Spending categories are defined in the notes to exhibit 2. CI is confidence interval. aEstimated using a
weighted patient- and year-level linear regression model, adjusted for patient characteristics as well as year and ZIP code fixed
effects. Propensity score weights balanced the observed characteristics of patients in the intervention and control populations in
each study year. Section 5 of the appendix presents details of our statistical methods (see note 22 in text). bAnnual number per
beneficiary. cAnnual proportion. dAnnual price-standardized spending per beneficiary.
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budgets. This payment structuremight have lim-
ited hospitals’ incentives to lower utilization,
since price increases were generally limited to
no more than 5 percent.13 (Larger price adjust-
ments were subject to the review and approval of
state regulators.)

Policy Implications
There is widespread interest in shifting from
traditional fee-for-service payment to alternative
paymentmodels that giveproviders aneconomic
incentive tomanage their patients’ care efficient-
ly.2–6 Maryland has used a unique alternative
payment approach, setting an annual budget
across all payers for each hospital, and there
has been interest in expanding this payment
model to rural hospitals in other states. Despite
theoretical reasons why rural hospitals may be
well positioned to respond to global budget in-
centives, we saw no evidence that Maryland’s
rural hospitals were successful in reducing
hospital-based utilization beyond changes that
would have been expected in the absence of glob-
al budgets.
Maryland has begun to address several limita-

tions of its current payment model. In 2017 the

state implemented a “care redesign program”

aimed at further engaging hospitals in care co-
ordination and the management of chronically
ill patients.32 In subsequent years, the state plans
to establish spending benchmarks for the total
cost of care (instead of just hospital-based care)
and to align the financial incentives of hospitals
and physicians.33 It remains to be seen whether
these adjustments will lead to substantial
changes in the state’s health care delivery system
and, ultimately, patients’ use of care. Ongoing
evaluationofMaryland’s programandotherpay-
ment reforms is needed to identify which alter-
native payment models are most successful in
changing how care is delivered.

Conclusion
We found no changes in hospital use among
Medicare beneficiaries over a three-year period
following the implementation of global budgets
in rural Maryland hospitals. Our results under-
score the need for policy makers to consider in-
centives for behavior change among hospitals
and physicians when designing alternative pay-
ment models for hospital care. ▪

Funding was provided by the
Commonwealth Fund and the National
Institutes of Health (Grant No. P01
AG032952).
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