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Abstract

In a substantial shift in payment policy, the State of Maryland has implemented a global budget
program for acute care hospitals. Goals of the program included controlling hospital utilization
and spending. Eight rural hospitals entered the program in 2010, while urban and suburban
hospitals joined in 2014. Prior studies evaluated impacts of Maryland’s policy up to two years
after its implementation, but yielded null or inconclusive results. We used a difference-in-
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differences analysis to assess whether acute hospital use and price-standardized hospital spending
(a summary measure of utilization) changed differentially among Medicare beneficiaries served by
rural hospitals versus an in-state control population. By 2013 — three years after the rural program
began — we found no differential changes in acute hospital use or price-standardized spending
among beneficiaries served by the affected hospitals. Our results suggest that, among Medicare
beneficiaries, global budgets in rural Maryland hospitals did not reduce hospital utilization as
policymakers had anticipated.
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Policymakers and health care payers are implementing alternative payment models in an
effort to control the growth of health care spending and to encourage providers to deliver
high-value care.1"8 One payment model being tested by the Centers for Medicare and
Medicaid Services (CMS), and implemented through a partnership with the State of
Maryland, establishes global budgets for hospitals.”-

Under this payment model, each acute care hospital in Maryland is provided with an annual
all-payer budget, which specifies the total amount of revenue it can receive for inpatient,
emergency department, and on-campus outpatient department services. By severing the link
between volume and revenue, policymakers hoped to limit hospital spending growth and to
encourage the provision of care outside of the hospital.8:19-12 Among alternative payment
models, Maryland’s program is unique because it encompasses all health care payers —
including Medicare, Medicaid, commercial insurers, and self-paying patients — and because
it places care in each hospital under a budget.8

Maryland implemented this program in phases: eight rural hospitals received global budgets
in 2010, followed by 36 larger, predominately urban and suburban hospitals in 2014. Prior
analyses have investigated short-term impacts of Maryland’s program, examining outcomes
up to two years after its implementation. One study, which focused on rural Maryland
hospitals, found no change in readmissions attributable to the program, but only examined
trends over an 18-month post-intervention period.13 Other evaluations assessed changes in
utilization after Maryland’s statewide expansion of hospital global budgets in 2014.14.15
However, differences in pre-reform trends between Maryland and these studies’ control
groups made it difficult to attribute subsequent changes in utilization to global budgets.

Because it may take time for providers to adjust to new payment incentives, it is important to
examine longer-term trends in care as hospitals gain experience operating under global
budgets. In this study, we examined changes in acute hospital use and price-standardized
hospital spending (a summary measure of utilization) over a 3-year period following the
introduction of global budgets in rural Maryland hospitals. To assess effects of this program,
we used a difference-in-differences design that compared fee-for-service Medicare
beneficiaries whose local hospitals first received global budgets in 2010 to an in-state control
group. Our findings can help inform other efforts to use global budgets as an alternative to
traditional fee-for-service payment in hospitals.1® For example, CMS has announced plans
to introduce global budgets in several rural Pennsylvania hospitals.1’

Maryland’s Hospital Global Budget Program

Since the 1970s, Maryland has operated a unique “rate-setting” system that regulates
hospital prices for all health care payers. Prior to the introduction of global budgets,
Maryland’s system constrained revenue per admission (for inpatient care) or per service (for
outpatient care), without limiting total hospital revenue. Similar to Medicare’s national
hospital prospective payment system, which reimburses hospitals at fixed rates without
constraining aggregate spending, Maryland’s prior payment system enabled hospitals to
increase their revenues by providing more care.18.19
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Maryland’s global budget program counteracts incentives to provide more hospital care by
establishing a “global” revenue constraint (i.e., a budget) for each of the state’s non-federal
acute care hospitals. Each hospital’s budget 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 and presumably its operating
margin. Conversely, a hospital with greater-than-expected utilization must reduce its prices
S0 as not to exceed its budget. Hospitals face financial penalties if they exceed or fall below
their budgets by more than 0.5% in any year.1>20 Budgeted revenues do not include
payments to physicians for inpatient or outpatient care.

By constraining hospital revenue, policymakers sought to give hospitals a financial incentive
to limit unnecessary hospital use, to manage patients’ care in settings not subject to a budget
(e.g., community-based primary care practices), and to develop care management programs
aimed at reducing potentially avoidable emergency department visits and hospital stays.8:912
(Additional details of Maryland’s program are provided in the Appendix.21)

Spending is the product of prices and utilization. It remains unclear whether hospitals in
Maryland met their budgets by limiting patient volume or simply by changing their prices.
In this study, we examined changes in hospital utilization from before to after the
introduction of global budgets in rural Maryland hospitals. The Medicare population is ideal
for this analysis, because elderly and disabled individuals have high rates of hospital use,22
and therefore are likely to be impacted by the payment change.

Study Population

We analyzed 2007-2013 enrollment and claims data for 100% of fee-for-service Medicare
beneficiaries residing in Maryland. We limited our analyses to beneficiaries with continuous
fee-for-service (i.e., Part A and Part B) coverage in the study year (or for decedents,
continuous enrollment until death).

Affected Hospitals

Maryland placed 8 rural hospitals under global budgets in July 2010 (Appendix Exhibit 1).
(21) Of these 8 hospitals, we excluded 1 (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 intervention population to Medicare beneficiaries living in areas
primarily served by the 7 remaining hospitals. (Appendix Exhibit 2 plots trends in hospital
utilization for Medicare beneficiaries residing in the service area of Western Maryland
Regional Medical Center.) (21)

Treatment and Control populations

Because Maryland’s global budget policy is a population-level payment model — providing
hospitals with budgets to care for their entire patient population — we determined patient
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exposure to the program based on where beneficiaries lived, rather than where they received
care. Thus, our analyses were conducted on an intention-to-treat basis.

We measured exposure to the global budget program at the ZIP code level. To identify
exposed and control populations, we calculated distances from each Maryland ZIP code to
the closest affected and unaffected hospitals (see Section 2 of the Appendix for details). (21)
We conducted within-Maryland comparisons because the state has a unique hospital
payment system, and using an in-state comparison population allowed us to control for
changes in the payment and regulatory environment that affected all Maryland hospitals
during our study period.18:23

Our intervention population consisted of Medicare beneficiaries living in 117 Maryland ZIP
codes located closer to one of the seven hospitals affected by the 2010 payment change than
any other hospital. In the pre-intervention period (2007-2009), 74% of admissions from
Medicare beneficiaries in these ZIP codes occurred at one of the intervention hospitals
(Appendix Exhibit 3).(21)

The control population consisted of Medicare beneficiaries residing in 86 Maryland ZIP
codes located at least 15 miles further from one of the affected hospitals compared to any
other hospital. We excluded beneficiaries residing in metropolitan areas of Baltimore and
Washington, DC because of substantial differences in patient demographics and the types of
hospitals serving these areas compared to our intervention group (see Section 2 of the
Appendix for details). (21) During the pre-intervention period, approximately 2% of
admissions from Medicare beneficiaries residing in the control ZIP codes occurred at one of
the intervention hospitals.

We excluded ZIP codes located 0-15 miles closer to a non-intervention hospital versus one
of the affected hospitals. Excluding these ZIP codes avoided biasing our difference-in-
differences estimates 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, as this hospital opened shortly before the implementation of the
global budget program. Appendix Exhibit 4 displays areas of Maryland that encompass the
intervention and control populations along with the 7 intervention hospitals, and Appendix
Exhibit 5 lists the hospitals serving these populations. (21)

To assess the sensitivity of our estimates to the control population used, we conducted a
supplementary analysis that limited the control population to Medicare beneficiaries residing
in ZIP codes designated as rural and located least 15 miles further from an intervention
hospital vs. any other hospital (see Section 7 of the Appendix for details of this analysis).
(21)

Outcome Variables

We assessed changes in acute care utilization 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.
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We measured beneficiaries’ use of acute hospital care as a count of inpatient admissions,
observation stays, and emergency department visits that did not lead to admission. In sub-
analyses, we separately assessed non-admitted emergency department visits and a composite
measure of admissions and observation stays, which we term Aospital stays. We assessed a
combined measure of hospital stays because hospitals have increasingly classified short
hospital stays as observation stays.24

Policymakers also hoped that Maryland’s program would encourage hospitals to develop
initiatives aimed at deterring readmissions and returning emergency department visits.® To
assess changes in these outcomes, we measured the proportion of beneficiaries’ acute
hospital visits (inpatient admissions, observation stays, emergency department visits) that
were followed by a second acute hospital visit within 30 days (we term these 30-day return
acute hospital visits).

In supplemental analyses, we assessed 30-day return hospital stays (comprising admissions
and observation stays, but excluding emergency department visits). We also assessed
changes in the proportion of emergency department visits that led to an inpatient admission.

We assessed price-standardized hospital spending as a summary measure of utilization, as
this allowed us to capture potential changes in the composition of hospital care. (For
example, hospitals could substitute higher-cost inpatient admissions with lower-priced
emergency department visits, with no net change in the number of acute care visits.)
Because prices 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 applied these prices to claims for beneficiaries in our
intervention and control populations. We measured standardized prices annually at the
Diagnosis-Related Group level for inpatient claims, at the revenue code level for observation
stays, and at the procedure code level for emergency department visits. In sub-analyses, we
separately assessed changes in price-standardized hospital stay and emergency department
spending.

Finally, because care in hospital outpatient departments is included in hospitals’ budgets, we
assessed price-standardized hospital outpatient department spending, which we measured by
applying national average procedure code-level prices to hospital outpatient department
claims. We did not include a count of hospital outpatient department use as a study outcome
given the wide heterogeneity in services provided in hospital outpatient departments. Section
3 of the Appendix provides additional information about these variables. (21)

Patient Characteristics

We used Medicare enrollment data to determine beneficiaries’ age, sex, race and ethnicity,
disability status, receipt of Medicaid benefits, and presence of end-stage renal disease. We
incorporated data from the Medicare Chronic Conditions Data Warehouse (CCW), which
draws from claims since 1999 to measure beneficiaries’ accumulated burden of chronic
disease, to assess the presence of 27 chronic conditions reported prior to each study year. In
regression analyses, we controlled for indicators of each of these chronic conditions and
counts of CCW conditions (indicators in unit increments for 2-8 versus =9 conditions).
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Statistical Analyses

Limitations

Results

We used difference-in-differences analysis to compare changes in acute hospital use and
price-standardized hospital spending in the intervention versus control populations from
before to after the introduction of global budgets in rural Maryland hospitals. Our main
analyses assessed average differential changes from the pre-intervention (2007-2009) to the
post-intervention (2011-2013) periods. Because effects of the global budget program may
have changed with time, in supplementary analyses, we estimated differential changes from
the full pre-intervention period to each post-intervention year (2011, 2012, and 2013). We
omitted 2010 because the global budget program was implemented in the middle of that
year.

For each outcome, we fit a patient-year-level linear regression model to estimate differential
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 observed
characteristics of beneficiaries in the intervention and control areas in each study year.2
Thus, our difference-in-differences estimates represent differential changes among
comparable Medicare beneficiaries in the intervention versus control populations. Additional
details of our statistical analyses are provided in Sections 4 and 5 of the Appendix. (21)

An assumption of difference-in-differences analysis is that changes in the intervention and
control populations would have been identical had the global budget policy not been
implemented.26 To test this assumption, for each outcome variable, we assessed whether
pre-2010 trends were parallel in the intervention and control populations.

Our study had several limitations. First, although we used a within-state control population,
our estimates could have been biased by unobserved time-varying factors that differentially
affected the intervention and control populations. Second, we lacked claims for physician
services for our 100% 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 supported by prior evidence?7:28 — we
would expect to see any changes associated with the implementation of hospital global
budgets among Medicare beneficiaries. 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 hospitals could have limited our statistical
power to detect small differential changes in utilization or spending associated with hospital
global budgets.

Sample Characteristics

In the implementation year of Maryland’s global budget program for rural hospitals (2010),
the intervention population consisted of 77,756 Medicare beneficiaries and the control
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population consisted of 68,117 beneficiaries. Before weighting, beneficiaries in the
intervention population were more likely to be white, under age 65, and disabled, but had
slightly fewer chronic conditions than beneficiaries in the control population (Exhibit 1).
After weighting, there were no significant differences between the two populations, on
average, on observed clinical or demographic characteristics.

Comparison of pre-intervention trends

We saw comparable pre-intervention trends in the intervention and control populations for
counts of acute hospital utilization, but statistically significant trend differences for price-
standardized hospital spending (Appendix Exhibit 7). (21) Prior to the payment change,
price-standardized acute hospital spending was initially lower in the intervention population
than in the control population, but converged to the level of spending in the control
population by 2009 (Exhibit 3). From 2008-2009, price-standardized outpatient spending
increased markedly in the control population relative to changes in the intervention group.

Differential changes in acute hospital use

We observed comparable changes in acute hospital use in the intervention and control
populations from before to after 2010. The corresponding differential change of +0.014
annual acute hospital visits per beneficiary in the intervention population (95% ClI: -0.007 to
0.036; Exhibits 2 and 4) was equivalent to 1.9% of baseline acute hospital utilization in the
intervention population (0.737 annual visits/beneficiary). Underlying these changes, we
found a statistically insignificant differential reduction in hospital stays in the intervention
population (-0.006 annual stays/beneficiary; 95% CI: -0.020 to 0.007; Appendix Exhibit 8),
(21) equivalent to -1.5% of the intervention population’s baseline mean, and a differential
increase in non-admitted emergency department visits (+0.020 annual visits/beneficiary;
95% CI: 0.004 to 0.037), or 5.8% of baseline emergency department use in the intervention
group. The rate of 30-day return acute hospital visits did not change differentially between
the intervention and control populations over the study period (Exhibits 2 and 4).

In supplementary analyses, we found no differential change in the annual rate of 30-day
return hospital stays (excluding emergency department visits, Appendix Exhibit 10)(21) or
evidence of differential declines in acute hospital utilization emerging by the program’s third
year (Appendix Exhibit 11).

Differential changes in price-standardized hospital spending

From before to after 2010, we found a non-significant $98 differential increase (95% ClI: -69
to 265; Exhibit 4) in annual price-standardized acute hospital spending in the intervention
population, which was equivalent to 2.3% of the intervention group’s baseline mean.
However, given pre-2010 trend differences between the intervention and control populations
(Exhibit 3 and Appendix Exhibit 7),(21) it is unclear whether this differential change can be
attributed to the global budget program. We did not find statistically significant differential
changes in price-standardized acute hospital spending in any specific post-implementation
year (Appendix Exhibit 11). (21)
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From before to after the 2010 payment change, we found a differential reduction in annual
price-standardized outpatient department spending in the intervention population (-$57; 95%
Cl: -99 to -15; Exhibit 4). However, these changes reflected a continuation of trend
differences that emerged prior the global budget program (Exhibit 3 and Appendix Exhibit
7). (21) Given this pre-reform difference in trends, we cannot reliably attribute subsequent
differential 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 alternate
control population limited to Medicare beneficiaries in rural ZIP codes (Appendix Exhibit
12).

Discussion

Over a three-year period following the introduction of global budgets in rural Maryland
hospitals, we found no changes in acute hospital use (admissions, observation stays, and
emergency department visits) or price-standardized hospital spending that could be
attributed to the program. Although it may take time for hospitals to gain experience
operating 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 with reductions in hospital utilization that policymakers had
hoped to achieve.

Our results are important given the mixed findings of prior analyses of Maryland’s program.
While an analysis of the global budget policy in rural hospitals found no differential change
in readmissions after 18 months,13 a study of the statewide program reported differential
reductions in hospital admissions and increases in emergency department visits among
Medicare beneficiaries.1* However, this study’s estimates could have been biased by
different pre-intervention trends in its control versus intervention populations. Our study
addressed these limitations by using a control group that exhibited more comparable pre-
reform trends for acute hospital use, which enhanced our ability to isolate changes in
utilization associated with the global budget program. This strength of our study design
lends support to our conclusion that global budgets in rural Maryland hospitals had no
substantive impact on Medicare beneficiaries’ use of hospital care.

Two important factors may account for these null findings. First, while Maryland’s program
requires hospitals to adjust their prices to meet revenue targets, it does not directly affect
payments to physicians, who are ultimately responsible for treating patients. This stands in
contrast to other alternative payment models, such as Medicare’s Accountable Care
Organization (ACO) programs, in which both physicians and hospitals bear risk for patients’
use of care.*2? Interviews with hospital administrators indicated that some hospitals had
difficulty aligning physicians’ incentives with the global budget model.15 The exclusion of
physician payments may have limited the policy’s impacts on physician behavior, and
ultimately, its effects on patient care.
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Second, although Maryland’s program established annual budgets for hospitals, it did not
actually pay hospitals on a prospective basis each year. Hospitals continued to bill payers per
visit and were expected to adjust their prices to meet their budgets. This payment structure
might have limited hospitals’ incentives to lower utilization, since price increases were
generally limited to <5%.1° (Larger price adjustments were subject to the review and
approval of state regulators.) Moreover, incentives to reduce utilization depend on how
generously budgets are set. To the extent that hospitals were provided sufficiently large
budgets, incentives for hospitals to reduce utilization to maintain their operating margins
could have been weak.

Policy Implications

There is widespread interest in shifting from traditional fee-for-service payment to
alternative payment models that give providers an economic incentive to efficiently manage
their patients’ care.2-® Unique among alternative payment approaches, Maryland’s global
budget program attempts to establish these incentives by providing each hospital in the state
with an annual all-payer budget. In contrast to alternative payment models like ACOs, which
have demonstrated some success in slowing spending growth (including acute care
spending),>:29-31 our findings indicate that the current structure of Maryland’s global
budget program has not been effective in limiting hospital use.

Maryland has begun to address several limitations of its current payment model. In 2017, the
state implemented a Care Redesign Program aimed at further engaging hospitals in care
coordination and the management of chronically ill patients.32 In 2019, Maryland plans to
expand the scope of its budget model to include inpatient and outpatient spending, and to
establish ACOs that will coordinate and bear risk for the care of high-cost patients.33 It
remains to be seen whether these reforms will lead to substantial changes in the state’s
health care delivery system, and ultimately, patients’ costs and outcomes of care. Ongoing
evaluation of Maryland’s program and other payment reforms is needed to identify which
alternative payment models are most successful in changing how care is delivered.

Conclusion

In 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 underscore the need for policymakers to consider incentives for
behavior change among hospitals and physicians when designing alternative payment
models for hospital care.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Exhibit 2. Trendsin acute hospital utilization among M edicare beneficiariesin theintervention
and control populations, 2007-2013

These graphs show unadjusted annual rates of acute hospital utilization for the intervention
and control populations. 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. Separate trends for hospital stays and emergency department visits that
did not lead to an admission and are plotted in Appendix Exhibit 8.

@ Hospital stays include inpatient admissions and observation stays. See Section 3 of the
Appendix and the notes to Exhibit 4 for additional information about the measures’
construction.

b Emergency department visits that did not lead to an inpatient admission.

¢ Annual proportion of patients’ inpatient admissions, observation stays, and emergency
department visits followed within 30 days by a second inpatient, emergency department, or
observation visit. Assessed annually among patients with >1 inpatient admission, emergency
department visit, or observation stay during the study year.
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Exhibit 3. Trendsin price-standar dized acute and outpatient hospital spending among Medicare
beneficiariesin the intervention and control populations, 2007-2013

These graphs show unadjusted annual price-standardized spending for acute and outpatient
hospital services in the intervention and control populations. 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. Separate trends for price-
standardized spending associated with hospital stays and emergency department visits that
did not lead to an admission are plotted in Appendix Exhibit 8.

a Defined as the sum of price-standardized spending associated with hospital stays (inpatient
admissions and observation-unit stays) and non-admitted emergency department visits.
Because hospital prices were subject to change under Maryland’s global budget program, we
price-standardized spending by applying mean national prices (measured annually at the
level of Diagnosis-Related Groups for inpatient claims, revenue codes for observation-unit
claims, and procedure codes for non-admitted emergency department claims) to claims for
the corresponding categories of acute hospital use. Mean prices were calculated annually
using Medicare claims from hospitals outside of Maryland. See Section 3 of the Appendix
for additional information about the measures’ construction.

b \We price-standardized spending for hospital outpatient department services, excluding
emergency department visits and observation stays, by applying national average procedure
code-level prices to hospital outpatient department claims. Standardized prices were
assessed annually from national Medicare claims, excluding hospitals in Maryland.

Source: Authors’ analyses of fee-for-service Medicare claims for the periods 2007-2009 and
2011-2013.
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Exhibit 1

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

Before Weighting After Weighting @

Patient 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 group (years, %):
<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%
285 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%
Disabled (%) & 18.2% 17.6% 17.8% 17.8%
Enrolled in Medicaid 8.6% 8.4% 8.4% 8.4%
(%) €
End-stage renal disease 0.8% 1.1% 0.9% 0.9%
(%)
Number of Chronic 5.24 5.30 5.26 5.26
Conditions ¢

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. After weighting, there were no
differential changes on observed characteristics between the intervention and control populations from the pre-intervention to the post-intervention
periods (see Appendix Exhibit 6).

bDisabiIity was the patient’s original reason for Medicare eligibility.

cDuaIIy 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 the Medicare Chronic Conditions Data Warehouse (CCW), which includes indicators for the following 27 chronic conditions:
Alzheimer’s disease, Alzheimer’s disease and related disorders or senile dementia, anemia, asthma, atrial fibrillation, benign prostatic hyperplasia,
breast cancer, cataract, chronic kidney disease, chronic obstructive pulmonary disease, colorectal cancer, depression, diabetes, endometrial cancer,
glaucoma, heart failure, hip or pelvic fracture, hyperlipidemia, hypertension, hypothyroidism, ischemic heart disease, lung cancer, osteoporosis,
prostate cancer, acute myocardial infarction, rheumatoid arthritis, and stroke or transient ischemic attack. We assessed the presence of chronic
conditions reported for each patient prior to the study year. Regression analyses were adjusted for indicators for each of these 27 chronic conditions
as well as the patient’s count of chronic conditions (in unit increments from 2-8 conditions versus = 9 conditions).

Source: Authors’ analyses of fee-for-service Medicare claims for 2010.

Health Aff (Millwood). Author manuscript; available in PMC 2019 April 01.



Page 15

Roberts et al.

‘uolssiwpe juairedul ue 03 peaj Jou pIp ey} SHSIA Juswiredap \GC%BEm_m

'sAe1S UOITRAISSUO pue suolssiwpe Jusiedul apnjoul sAels _E_%oI\M

"(Spoyiaw [eansIelS INo Jo Sjieiap Joj Xipuaddy ayp Jo G Uoidas 8as) Jeak Apnis yoea ul suolrejndod |043U0D puB UOIIUBAIBIUI 8y} Ul Slualted

10 SO11S1I810RIRYD PAAISUO U} dauefeq SIYBIam ay "S108j4e paxly apod d|Z pue Jeak se [|am se sonsLialoeseyd jusiied 1oy paisnipe ‘|apow uoissalfial Jeaul| [ans]-1eak pue -jusijed pajybiam e Buisn parewnsa
sem afueyd [enualaylp ay L ‘suorrejndod |04U09 SNSIAA UOIUBAIBIUI U} UI SaLIRIdIaUa] aredlpalN Buedwod ‘sporiad uonuaaiaiul-1sod ayl 0 uoiuaAIaiul-a1d syl woiy abueyd [enuaiayip uEms.—u«m

'sasAjeue uoIssaibal Ino woly 0TOZ PaNIWo am ‘010z AIne

ul pajuawsa|dwi sem spendsoy [eans Joy welboud 196png [eqolb s, puejAieln asnedsg ‘€T0Z-TT0Z SIeak aur se pouad uonuaaIaiui-1sod ay) pue 6002-200¢ Sieak ayl se porsad uonusalsul-aid a8y paulap m>>Q

'6002-200¢ pouiad ayy Jano uonendod UONUSAIBIUI BU) Ul UBSW [enuue umaw:_umcjm

y (Areroyauag
(S1- 01 66-) L6 0S¥ €6€ 819 /$ lenuuy) Butpuads juswiredaq Jusneding [endsoH
(ot 01 2) _ % _ ce _ /€ _ 29 _ (Are1d1yauag/$ [enuuyy) Buipuads juswiiedap Asusblawg
(09z 01 22-) _ 6 _ veT- _ ZSTT- _ AN _ Areroiyauagy$ fenuuyy) Buipuads Aeis fendsoy
(Areroiyauag/s lenuuy Buipuads uswiedsqg
(592 01 69-) %6 eTZT- STTT- S8TH Kousbiswz pue Aes [endsoH) 4 Butpuads [endsoy sinoy
“BuIpusdsS Te11dsoy pazip Jepues-a0lid
(100°0 0} 200°0-) _ 0000 _ bTO'0- _ ¥10°0- _ 1220 _ 4 (uoriodoid) ssiA fendsoy ainde uinjai Aep-og
(Areroyyauag
(9€0°0 01 #00°0) 0200 1500 T.00 9Ye0 AUNOD [enuuy) sksIA Juswinedsq Aoushiawg
(20000102009 | 9000 | 200 _ 8L0°0- _ 16€°0 _ (Kreroyauagauno) enuuy) skess endso
(Areroyausgauno [enuuy :5 SHSIA Juswedaq
(980001 2000-) | #1700 120'0- L00'0- 1800 Aousbrew3 pue  sAes [endsoH) asn [eadsoy ainoy
“UoITeZI|N [endsoy a1y
1D %S6 arews3 uolreindod [0J3u0D uoire|ndod uonueABIU | e Uesw poled-a.d awo2IN0
uolre|ndod uonuaneIU|
5 9bUeLd eNUBBHIP pasNipY | o spolied UohueAeIul-1s0d pue -5.1d 8y} Usemiag ssbueyo paisnipy

suonendod |011U02 pue uolUAAILIUI 3Y) Ul Bulpuads [e1dsoy pazipepuels-adLid pue uolezijnn jeldsoy ainge ul sabueyd [enualayiq

¥ NaIUX3

Author Manuscript Author Manuscript Author Manuscript Author Manuscript

Health Aff (Millwood). Author manuscript; available in PMC 2019 April 01.



Page 16

Roberts et al.

"€T0Z-TT0Z PUB 600Z-200Z SPOLIad 8y} J0J SWIL|D 81edIPaj\ 801AI8S-104-89) JO SaSAJBUR ,SIOUINY :80IN0S

‘puejAlelq Ul sjelidsoy Buipnjoxa ‘swiie|d a1edIpajA [euoileu Woly Ajfenuue passasse alam saolid pazipiepuris ‘swie|d Juswiiedap juaiedino eudsoy

01 sa014d [9A8]-8p02 ainpadoud abelane [euoijeu BuiAjdde Aq ‘sAeis uoneAIasgqo pue susiA uawiedap Aduabiawa Buipnjoxa ‘sadiAIas Juawiiedap uairedino [endsoy Joy Buipuads pazipiepuels-aoLd o>>c
‘puelAseIA 40 8pISINO s[eudsoy Wwouy swirefd asedlpal Buisn Ajjenuue pareinajed alam saoud ues|n “asn |endsoy

ainae Jo sallobialed Buipuodsaliod sy} Joj swired o3 (swiejd Juswredap Aouabiawa papiwpe-uou Joj SIP0I 8inpado.d pue ‘Swirejd JUN-UoIeAIaSgo J0) SIPOI anuaAal ‘swie|d Juairedul oy sdnoio parelay
-sisoufiel Jo [9As] ay1 1e Ajjenuue painseaw) saorid jeuoieu ueaw BuiAjdde Aq Buipuads pazipsepueis-aonid am ‘welbold 196pnq 1eqolb s, puejAlely Japun abueyd 03 10algns atem saonid fendsoy mm:momm_m
“1eak Apnis ay3 Burinp Aels uoireAsasqo Jo ‘UsiA Juswiedap Aousbiaws ‘uoissiwpe jusiredul TZ yum sjuaied Buowe Ajfenuue passassy

“JISIA UOITRAJBSO 10 ‘Juawiliedap Aouabiawa uanedul puodss e Ag sAep Q€ UIYIM PaMmo]|o) SHSIA Juswiedap Aouabiawa pue ‘sAels uo1eAlasqo ‘suolssiwpe jusiyedul  sjusied jo uontodoid _m:cc<\

Author Manuscript Author Manuscript Author Manuscript Author Manuscript

available in PMC 2019 April 01.

Health Aff (Millwood). Author manuscript



	Abstract
	Methods
	Maryland’s Hospital Global Budget Program
	Study Population
	Affected Hospitals
	Treatment and Control populations
	Outcome Variables
	Patient Characteristics
	Statistical Analyses
	Limitations

	Results
	Sample Characteristics
	Comparison of pre-intervention trends
	Differential changes in acute hospital use
	Differential changes in price-standardized hospital spending
	Sensitivity of estimates to the control group used

	Discussion
	Policy Implications
	Conclusion
	References
	Exhibit 2
	Exhibit 3
	Exhibit 1
	Exhibit 4

