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Abstract

BACKGROUND—The 340B Drug Pricing Program entitles qualifying hospitals to discounts on 

outpatient drugs, increasing the profitability of drug administration. By tying the program 

eligibility of hospitals to their Disproportionate Share Hospital (DSH) adjustment percentage, 

which reflects the proportion of hospitalized patients who are low-income, the program is intended 

to expand resources for underserved populations but provides no direct incentives for hospitals to 

use financial gains to enhance care for low-income patients.

METHODS—We used Medicare claims and a regression-discontinuity design, taking advantage 

of the threshold for program eligibility among general acute care hospitals (DSH percentage, 

>11.75%), to isolate the effects of the program on hospital–physician consolidation (i.e., 

acquisition of physician practices or employment of physicians by hospitals) and on the outpatient 

administration of parenteral drugs by hospitalowned facilities in three specialties in which 

parenteral drugs are frequently used. For low-income patients, we also assessed the effects of the 

program on the provision of care by hospitals and on mortality.

RESULTS—Hospital eligibility for the 340B Program was associated with 2.3 more 

hematologist–oncologists practicing in facilities owned by the hospital, or 230% more 

hematologist–oncologists than expected in the absence of the program (P = 0.02), and with 0.9 (or 

900%) more ophthalmologists per hospital (P = 0.08) and 0.1 (or 33%) more rheumatologists per 

hospital (P = 0.84). Program eligibility was associated with significantly higher numbers of 

parenteral drug claims billed by hospitals for Medicare patients in hematology–oncology (90% 

higher, P = 0.001) and ophthalmology (177% higher, P = 0.03) but not rheumatology (77% higher, 

P = 0.12). Program eligibility was associated with lower proportions of low-income patients in 

hematology–oncology and ophthalmology and with no significant differences in hospital provision 

of safety-net or inpatient care for low-income groups or in mortality among low-income residents 

of the hospitals’ local service areas.

CONCLUSIONS—The 340B Program has been associated with hospital–physician consolidation 

in hematology–oncology and with more hospital-based administration of parenteral drugs in 

hematology–oncology and ophthalmology. Financial gains for hospitals have not been associated 

with clear evidence of expanded care or lower mortality among low-income patients. (Funded by 

the Agency for Healthcare Research and Quality and others.)
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The federal 340B drug Pricing Program allows qualifying hospitals to purchase outpatient 

drugs at substantial discounts and to dispense or administer them to patients while receiving 

standard reimbursements from insurers.1,2 The program was created in 1992, but few 

hospitals participated until eligibility was expanded for general acute care hospitals in 2003 

and for other categories of hospitals in 2010. After 2003, the program grew rapidly, with 

42% of general acute care hospitals participating by 2012.

The program is explicitly intended to encourage hospitals to dedicate resources generated 

from the discounts to expanding or improving care for vulnerable populations, particularly 

those served by safety-net providers.3–5 Accordingly, in assessing eligibility, the program 

favors hospitals that disproportionately serve low-income patients, but it does not require or 

provide incentives for hospitals to repurpose financial gains to enhance care for underserved 

patients. Rather, the discounts — which range from 20% to 50% — only strengthen the 

incentives for hospitals to supply drugs to patients who have generous insurance coverage.5,6 

The extent to which hospitals support the mission of the program is subject to minimal 

oversight.7

Thus, the program may not elicit the intended responses from hospitals — such as providing 

more care to low-income communities, investing in safety-net providers, or reducing health 

disparities — and may even have unintended consequences.8 In particular, the program may 

have induced provider consolidation. Particularly in the case of parenteral drugs that are 

infused or injected in clinical facilities (i.e., drugs reimbursed by Part B in Medicare), 

hospitals qualifying for the program have incentives to employ physicians and acquire or 

open practices with physicians who frequently order parenteral drugs, in order to increase 

referrals and expand capacity for outpatient drug administration. Hospitals are reimbursed 

for parenteral drugs when they are administered in hospital-owned facilities, including off-

campus practices owned by hospitals.9–11

The primary objective of this study was to assess the extent to which hospitals have followed 

program incentives by acquiring practices or employing more physicians in parenteral drug– 

intensive specialties, treating more patients in these specialties, and favoring high-income 

groups with more generous insurance when treating additional patients. The secondary 

objective was to test whether the program has been associated with expanded care or 

decreased mortality in low-income groups.

METHODS

STUDY DESIGN

To isolate the effects of the program, we used a regression-discontinuity design12,13 that 

took advantage of the eligibility rules of the 340B Program for general acute care hospitals, 

which establish eligibility above a threshold of 11.75% in the Disproportionate Share 

Hospital adjustment percentage (DSH percentage) of each hospital. The DSH percentage, a 

federally defined measure that determines additional payments for uncompensated care, is 

largely based on the percentage of admissions at a hospital that are for Medicaid patients and 

low-income Medicare patients (see the Supplementary Appendix, available with the full text 

of this article at NEJM.org).14
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In the context of our study, a regression-discontinuity approach assumes that all 

determinants of hospital behavior for hospitals just above or just below the eligibility 

threshold were similar with the exception of exposure to the program. Equivalently, hospitals 

with minimally different DSH percentages within a sufficiently narrow range around the 

threshold are considered to be quasi-randomly assigned to program eligibility. In accordance 

with standard practice when there may be too few observations within such a range, we 

included hospitals from a broader range of DSH percentages and used regression to estimate 

threshold-related discontinuities (level shifts) in the cross-sectional relationship between 

hospital DSH percentages and each study outcome. This approach assumes that the 

relationship would have continued uninterrupted across the threshold in the absence of the 

program. Unlike comparisons of longitudinal changes (e.g., a difference-in-differences 

approach), our cross-sectional regression-discontinuity approach did not require hard-to-

justify assumptions about how hospitals would have evolved in the absence of the program 

during a period of rapid hospital–physician consolidation.

STUDY DATA AND POPULATION

Our study included general acute care hospitals with 50 or more beds. We excluded for-

profit hospitals because they are not eligible for the 340B Program and other categories of 

hospitals because they are subject to different eligibility criteria or payment systems.15 We 

further limited our analysis to hospitals with a DSH percentage within 10 percentage points 

of the 11.75% eligibility thresholds (i.e., 1.75% to 21.75%) and assessed the robustness of 

our results to narrower ranges in sensitivity analyses (see the Supplementary Appendix).

For hospital-level analyses, we constructed hospital-level variables for each year from 2008 

through 2012 using Medicare claims and enrollment data for a random 20% sample of fee-

forservice beneficiaries and data from the Centers for Medicare and Medicaid Services 

Hospital Cost Report Information System (HCRIS). For patient-level analyses of mortality 

in communities served by the hospitals in our study, we restricted the sample of fee-for-

service Medicare beneficiaries to those living in ZIP Codes occupied by a single hospital 

(75% of the study hospitals fit this description).

STUDY VARIABLES

340B Program Participation and Eligibility—Using data from the Health Resources 

and Services Administration, we categorized a hospital as a 340B Program participant in a 

given year if it was a registered participant at any point during the year.16 To assess the 

program eligibility of each hospital, we used the DSH percentage of the hospital from the 

previous year, as reported in the HCRIS, because eligibility is determined prospectively (see 

the Supplementary Appendix).

Dependent Variables—Our primary hospital-level analyses included several prespecified 

and closely related outcome measures, which are described in more detail in the 

Supplementary Appendix. For each hospital in each year, we adapted previously described 

methods, using Medicare outpatient and carrier claims to determine the number of 

physicians in hematology–oncology, ophthalmology, or rheumatology who were practicing 

in a facility owned by the hospital.17 We prespecified these three specialties because they 
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account for the most Part B drug spending in Medicare and have the highest proportions of 

revenue attributable to parenteral drugs among all specialties.15,18 We focused on these 

specialties because of the emphasis of our study on parenteral drugs. However, the 340B 

Program may have accelerated hospital–physician integration in other specialties, too, 

because the discounts also apply to prescription drugs and may have encouraged hospital 

acquisitions of multispecialty groups.19

For each of the three specialties in each year and each hospital (including all outpatient 

practices and facilities owned by the hospital), we used Medicare claims and enrollment data 

to determine the number of Medicare patients served in outpatient facilities of the hospital 

by a physician in the specialty (see the Supplementary Appendix), the number of these 

patients receiving Part B drugs from the hospital, the number of reimbursed Part B drug 

claims billed by the hospital for these patients (and associated Medicare revenue), and the 

proportion of these patients who were dually enrolled in Medicaid and Medicare or received 

state assistance for Medicare cost-sharing. These dually eligible beneficiaries have less 

generous coverage or coverage that reimburses hospitals at lower rates for Part B drugs and 

other services than do persons with private supplemental insurance.

For secondary hospital-level analyses assessing hospital investments in the safety net, we 

used HCRIS data to assess the following variables yearly for federally qualified health 

centers (FQHCs) integrated with each hospital: the number of health care professionals 

employed, the number of patient encounters, and Medicare spending for FQHC care. We 

also assessed from claims the number of inpatient admissions for low-income groups. For 

secondary patient-level analyses of Medicare beneficiaries in the ZIP Codes of the hospitals, 

we assessed annual mortality from Master Beneficiary Summary files.

Covariates—As covariates for hospital-level and patient-level analyses, we assessed 

hospital teaching status, urban or rural classification, and Census region. As covariates for 

patient-level analyses of mortality, we additionally assessed the following patient 

characteristics: age, sex, race and ethnic group, whether disability was the original reason for 

Medicare enrollment, presence of endstage renal disease, chronic conditions from the 

Chronic Conditions Data Warehouse, and the Hierarchical Condition Category score.

STATISTICAL ANALYSIS

For each hospital-level dependent variable, we fit the following model to estimate the 

eligibility threshold–related discontinuity in the relationship between the variable and the 

hospital DSH percentage:

E Yit = β0 + β1 340 B E l i g i b l eit + β2 D S Hit + β3 340 B E l i g i b l eit × D S Hit
+ γ Xit + αt,

where E(Yit) denotes the expected value of the outcome for hospital i in year t, 340B 

Eligibleit indicates whether the DSH percentage of the hospital exceeded the eligibility 

threshold, DSHit is the DSH percentage of the hospital, Xit is a set of hospital-year level 

characteristics, and αt denotes fixed effects for year. The terms DSHit and (340B Eligibleit × 
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DSHit) allow the slopes of the linear relationship between the hospital DSH percentage and 

outcome to differ on either side of the eligibility threshold.

The coefficient of interest, β1, is the adjusted discontinuity, or the difference in the outcome 

between hospitals above versus below the program eligibility threshold after adjustment for 

covariates and the relationship between hospital DSH percentage and the outcome. This 

quantity represents the estimated effect of 340B eligibility on the outcome variable. Because 

some eligible hospitals do not enroll in the 340B Program, we used instrumental-variables 

methods to estimate discontinuities associated with program participation. To aid 

interpretation of the multiple tests in our primary analyses, we conducted post hoc 

significance tests using a modified Hochberg procedure20 that accounted for the multiplicity 

of outcomes and the high degree of correlation among them. Additional details about these 

analyses are provided in the Supplementary Appendix.

For analyses of mortality in the local communities of hospitals, we estimated similar models 

at the patient level after restricting the sample to Medicare beneficiaries living in ZIP Codes 

occupied by a single hospital and assigning the DSH percentage of that hospital to all 

beneficiaries residing in its ZIP Code. In a supplemental analysis, we used a similar strategy 

to examine overall Part B drug use and spending among beneficiaries in the local 

communities of hospitals (see the Supplementary Appendix).

In all analyses, we excluded hospitals with DSH percentages that were within 1 percentage 

point of the eligibility threshold in order to reduce measurement error introduced by 

misclassification of hospital eligibility among hospitals that were close to the threshold.21 

This misclassification resulted from misalignment for some hospitals between annual 

periods for DSH reporting in the HCRIS and calendar-year periods used for determining 

eligibility. In hospital-level analyses, hospitals were weighted by their number of beds. All 

analyses used robust variance estimators to account for clustering at the hospital level.22

In sensitivity analyses, we tested the robustness of our estimates to adjustment for different 

specifications of the relationship between DSH percentage and outcomes. We also tested for 

eligibility-related discontinuities in hospital characteristics that should not be affected by the 

program and, for mortality analyses, in patient characteristics to test the assumption that 

potential confounders trended continuously across the eligibility threshold. We conducted 

additional analyses to assess the extent to which hospitals might have manipulated their 

DSH percentage to become eligible for the program, including analyses using the DSH 

percentages and hypothetical eligibility of hospitals in 2002 (before program expansion). In 

falsification tests, we repeated our hospital-level analyses among for-profit hospitals (which 

are not 340B-eligible) and among study hospitals in 2002 (when few were eligible), and we 

reestimated models using a range of alternate hypothetical eligibility thresholds.

RESULTS

340B PROGRAM ELIGIBILITY AND PARTICIPATION

Hospital participation in the 340B Program increased sharply at the DSH percentage 

threshold for eligibility, with some misclassification of program eligibility among hospitals 
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close to the threshold, as expected (Fig. S1 in the Supplementary Appendix). The eligibility 

of hospitals for the 340B Program was stable over short and long periods (Figs. S2 and S3 in 

the Supplementary Appendix). For example, hospitals that were eligible in 2008 and met 

inclusion criteria for analysis were eligible for 4.7 years of the 5-year study period, on 

average.

HOSPITAL RESPONSE TO 340B PROGRAM INCENTIVES IN DRUG-INTENSIVE 
SPECIALTIES

Hospitals with DSH percentages that exceeded the program eligibility threshold had 

significantly more hematologist–oncologists practicing in hospital-owned facilities than did 

hospitals with percentages below the threshold (Table 1 and Fig. 1). Specifically, the 

difference in the number of hematologist–oncologists between eligible and ineligible 

hospitals after adjustment for its relationship with hospital DSH percentage and hospital 

covariates (the adjusted discontinuity estimate) was 2.3 hematologist–oncologists per 

hospital (P = 0.02). This translates to 230% more hematologist–oncologists per hospital than 

the expected mean in the absence of a discontinuity at the threshold (1.0 per hospital). 

Program eligibility was associated with an adjusted discontinuity of 0.9 (or 900%) more 

ophthalmologists per hospital (P = 0.08) and 0.1 (or 33%) more rheumatologists per hospital 

(P = 0.84). Program eligibility was also associated with significantly more patients receiving 

parenteral drugs and with significantly more Part B drug claims billed per year in hospital-

owned facilities in hematology–oncology (90% more drug claims than the expected mean, P 

= 0.001) and ophthalmology (177% more, P = 0.03) but not in rheumatology (77% more, P 

= 0.12). (Table 1 and Fig. 1). In hospital-owned hematology–oncology and ophthalmology 

practices, program eligibility was associated with significantly lower percentages of patients 

who were dually eligible for Medicare and Medicaid (Table 1, and Fig. S4 in the 

Supplementary Appendix).

Instrumental-variables estimates of discontinuities associated with program participation 

(rather than eligibility) were substantially larger. We found no significant eligibility-related 

discontinuities in hospital characteristics. All significant estimates remained so after 

multiple outcomes were accounted for. Additional details of these analyses are provided in 

Tables S1, S2, and S3 in the Supplementary Appendix.

CARE AND MORTALITY IN LOW-INCOME GROUPS

In hospital-level analyses, program eligibility was not associated with significant 

discontinuities in the number of health care professionals employed or patient encounters in 

integrated FQHCs or in the annual number of inpatient admissions for dually eligible 

Medicare beneficiaries, beneficiaries living in high-poverty areas, or beneficiaries served by 

safety-net providers (Table 2). In patient-level analyses involving beneficiaries who were 

residing in ZIP Codes that had a single study hospital, program eligibility of the local 

hospital was associated with substantial discontinuities in shares of admissions and hospital 

outpatient spending attributable to 340B-eligible hospitals but was not associated with 

significant discontinuities in mortality for beneficiaries in the local communities of the 

hospitals (defined by hospital ZIP Codes), either overall or for low income subgroups (Table 
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2, and Fig. S5 in the Supplementary Appendix). Discontinuities in observed patient 

characteristics also were minimal (Table S4 in the Supplementary Appendix).

SENSITIVITY AND SUPPLEMENTAL ANALYSES

The results of all sensitivity analyses and falsificatio tests supported the conclusions of our 

main analyses, including analyses that were restricted to hospitals with DSH percentages 

that were within 3 percentage points of the eligibility threshold, which produced estimates 

that were similar to those from our main analyses and remained significant in all cases 

(Tables S5 through S14 and Fig. S7 in the Supplementary Appendix). In a supplemental 

patient-level discontinuity analysis examining whether the greater provision of parenteral 

drugs by hospitals that was associated with program eligibility was accompanied by higher 

total Part B drug spending in local communities for patients served by parenteral drug– 

intensive specialties, program exposure was associated with 10.2% higher spending on Part 

B drugs in hospital-owned settings (P = 0.03) but with lower drug spending in the 

independent office setting. The net discontinuity in total drug spending (in either setting) 

was positive but not significant (Tables S15, S16, and S17 in the Supplementary Appendix).

DISCUSSION

Our findings suggest that in hematology–oncology and ophthalmology but not in 

rheumatology, hospitals that are eligible for the 340B Drug Pricing Program have responded 

to program incentives by increasing the outpatient provision of parenteral drugs and, in the 

case of hematology–oncology, by employing physicians or acquiring physician practices. 

Our findings also suggest the program prompted eligible hospitals to treat more Medicare 

patients who are more likely to have private supplemental insurance to cover the 20% of Part 

B drug costs that is not covered by Medicare.23 The finding that patients served by eligible 

hospitals were less likely to have Medicaid, which reimburses hospitals less generously than 

other forms of supplemental coverage, is consistent with the financial incentives of hospitals 

and with evidence that 340B-participating hospitals have increasingly affiliated with 

hematology–oncology practices serving affluent communities.6

The discontinuous increases in the provision of drugs in hospital-owned settings that were 

found in association with program eligibility in hospital-level analyses were evident in 

analyses of local communities of Medicare patients. However, local increases in the total use 

of Part B drugs that also included provision of drugs in independent office settings (and not 

just in hospital-owned settings) were not significant. These findings suggest that much of the 

increase in the use of hospital-provided drugs resulted from a shift in setting, a finding 

consistent with hospital acquisitions of physician practices and more frequent referrals to 

hospital-owned specialty practices and infusion sites. We could not reject, however, the 

possibility of a meaningful effect of the program on total parenteral drug use in communities 

served by eligible hospitals that our analysis was not adequately powered to detect.

We found no evidence of hospitals using the surplus monetary resources generated from 

administering discounted drugs to invest in safetynet providers, provide more inpatient care 

to low-income patients, or enhance care for lowincome groups in ways that would reduce 

mortality. These results suggest hospital responses that are contrary to the goals of the 
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program and have a number of important policy implications. In general, policies that are 

intended to improve or expand care for medically underserved populations may be 

ineffective if they rely on indirect mechanisms with weak incentives, such as the cross-

subsidization that the 340B Program intends for hospitals to implement.5

Our findings suggest that the recent decision by the Department of Health and Human 

Services to lower drug reimbursements to hospitals participating in the 340B Program24 

could slow hospital–physician consolidation while not adversely affecting care for low-

income patients served by general acute hospitals. This form of consolidation has increased 

prices and spending without ostensibly improving quality.17,25–28 Building on previous 

evidence,29,30 our study more generally underscores the importance of differences in 

profitability between hospital-owned and independent outpatient settings in encouraging 

hospital–physician consolidation. Thus, our findings support broader proposals to make 

payments and discounts for care delivery setting-neutral.31

Our study had several limitations. First, we relied largely on Medicare data. We would 

expect, however, that major investments in clinical resources for low-income groups outside 

of Medicare, such as the uninsured, would also affect care for low-income Medicare 

beneficiaries. Moreover, we found no evidence of enhanced care for a subgroup of Medicare 

patients with supplemental insurance that is less generous or reimburses hospitals at lower 

rates than private supplemental insurance. In addition, measures of hospital investments in 

FQHCs were not specific to Medicare.

Second, program-related increases in hospital ownership of physician practices could have 

been overstated if practices owned by hospitals merely changed place-of-service codes to 

allow administration of discounted drugs. However, hospitals have strong incentives to 

encourage such coding practices, regardless of the program, because Medicare pays for 

services in hospital-owned settings at higher rates than in independent office settings. Third, 

our regression-discontinuity approach supported inferences about hospitals just above the 

eligibility thresholds. Hospitals with higher DSH percentages could have responded 

differently to program discounts. Fourth, our conclusions may not apply to categories of 

eligible hospitals we did not study, such as critical access hospitals.

In conclusion, the 340B Drug Pricing Program has been associated with hospital–physician 

consolidation in hematology–oncology and with more hospital-based administration of 

parenteral drugs in hematology–oncology and ophthalmology without clear evidence of 

expanded care or lower mortality among low-income patients.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1. 340B Program–Related Discontinuities in Hospital Ownership of Physician Practices 
and Part B Drug Administration per Year, According to Specialty.
For each specialty, the number of physicians in hospital-owned practices and the number of 

hospital Part B drug claims per year areplotted according to the Disproportionate Share 

Hospital (DSH) adjustment percentage in the previous year, which determines 340B 

Program eligibility. Hospitals were categorized on the basis of their DSH percentage into 1-

percentage-point bins, excluding hospitals within 1 percentage point of the eligibility 

threshold of 11.75%. Unadjusted bin means were calculated and plotted, with hospital size 

(in beds) used to weight hospital contributions to the mean. For illustrative purposes, a line 

of best fit to the bin means (darker blue lines) is shown to either side of the threshold, with 

95% confidence intervals (lighter blue lines). The red vertical line denotes the threshold for 

340B Program eligibility at a DSH percentage of 11.75%. Similar scatter plots of the 

numbers of patients served in hospital-owned practices and the proportion of patients served 

who were dually eligible by specialty across hospital DSH percentages are shown in Figure 

S4 in the Supplementary Appendix.

Desai and McWilliams Page 11

N Engl J Med. Author manuscript; available in PMC 2018 August 08.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Desai and McWilliams Page 12

Ta
b

le
 1

.

H
os

pi
ta

l–
Ph

ys
ic

ia
n 

C
on

so
lid

at
io

n,
 A

dd
iti

on
al

 P
at

ie
nt

s 
Se

rv
ed

 in
 H

os
pi

ta
l-

O
w

ne
d 

Se
tti

ng
s,

 a
nd

 A
dd

iti
on

al
 H

os
pi

ta
l D

ru
g 

Pr
ov

is
io

n 
A

ss
oc

ia
te

d 
w

ith
 

E
lig

ib
ili

ty
 f

or
 th

e 
34

0B
 P

ro
gr

am
,A

cc
or

di
ng

 to
 S

pe
ci

al
ty

.

H
os

pi
ta

l-
L

ev
el

 M
ea

su
re

*
H

em
at

ol
gy

-o
nc

ol
og

y
O

ph
th

al
m

ol
og

y
R

he
um

at
ol

og
y

E
xp

ec
te

d

M
ea

n†

A
dj

us
te

d
D

is
co

nt
in

ui
ty

(9
5%

 C
I)

‡
P 

V
al

ue

E
xp

ec
te

d

M
ea

n†

A
dj

us
te

d
D

is
co

nt
in

ui
ty

(9
5%

 C
I)

‡
P 

V
al

ue

E
xp

ec
te

d

M
ea

n†

A
dj

us
te

d
D

is
co

nt
in

ui
ty

(9
5%

 C
I)

‡
P 

V
al

ue

Ph
ys

ic
ia

ns
 in

 o
ut

pa
tie

nt
 P

ra
ct

ic
es

 o
r 

Fa
ci

lit
ie

s 
ow

ne
d

 
 b

y 
ho

sp
ita

ls
—

no
.§

1.
0

2.
3 

(0
.3

 to
 4

.3
)

0.
02

0.
1

0.
9 

(−
0.

1 
to

 2
.0

)
0.

08
0.

3
0.

1 
(−

0.
6 

to
 0

.8
)

0.
84

M
ed

ic
ar

e 
Pa

tie
nt

s 
se

rv
ed

 p
er

 y
ea

r 
in

 o
ut

pa
tie

nt
 p

ra
c-

 
 t

ic
es

 o
r 

fa
ci

lit
ie

s 
ow

ne
d 

by
 h

os
pi

ta
l —

 n
o.

¶
14

9.
8

60
.2

 (
−

0.
8 

to
 1

21
.2

)
0.

05
45

.5
77

.3
 (

7.
7 

to
 1

46
.8

)
0.

03
30

.4
9.

7 
(−

15
.3

 to
 3

4.
8)

0.
45

M
ed

ic
ar

e 
Pa

tie
nt

s 
se

rv
ed

 w
ho

 w
er

e 
du

al
ly

 e
lig

ib
le

 f
or

 
 M

ed
ic

ai
d 

or
 s

ta
te

 a
ss

is
ta

nc
e 

—
 %

ǁ
16

.0
−

1.
6 

(−
3.

1 
to

 0
.0

)
0.

05
18

.2
−

3.
8 

(−
6.

7 
to

 −
0.

8)
0.

01
19

.4
−

2.
0 

(−
5.

1 
to

 1
.0

)
0.

19

M
ed

ic
ar

e 
Pa

tie
nt

s 
pe

r 
ye

ar
 r

ec
ei

vi
ng

 P
ar

t B
 d

ru
gs

 f
ro

m
 

 o
ut

pa
tie

nt
 p

ra
ct

ic
es

 o
r 

fa
ci

lit
ie

s 
ow

ne
d 

by
 th

e 
ho

s-
 

 p
ita

l—
no

.

76
.6

41
.7

 (
14

.1
 to

 6
9.

2)
0.

00
3

28
.3

33
.2

 (
3.

2 
to

 6
3.

2)
0.

03
10

.4
6.

4 
(−

3.
1 

to
 1

5.
9)

0.
19

Pa
rt

 B
 d

ru
g 

cl
ai

m
s 

bi
lle

d 
pe

r 
ye

ar
 b

y 
ou

tp
at

ie
nt

 p
ra

ct
ic

-

 
 e

s 
or

 f
ac

ili
tie

s 
ow

ne
d 

by
 h

os
pi

ta
l —

 n
o.

**
24

7.
8

22
3.

1 
(8

8.
8 

to
 3

57
.3

)
0.

00
1

43
.5

76
.9

 (
9.

6 
to

 1
44

.3
)

0.
03

27
.2

21
.0

 (
−

5.
1 

to
 4

7.
1)

0.
12

H
os

pi
ta

l a
nn

ua
l M

ed
ic

ar
e 

re
ve

nu
e 

fo
r 

Pa
rt

 B
 d

ru
gs

 
—

 d
ol

la
rs

††
43

6,
66

8
36

0,
24

3 
(1

19
,7

13
 to

 
60

0,
77

4)
0.

00
3

75
,7

08
98

,6
39

 (
−

25
,8

76
 to

 
22

,3
15

)
0.

12
43

,7
71

34
,6

43
 (

−
15

86
 to

 
70

,8
71

)
0.

06

* A
 to

ta
l o

f 
45

03
 h

os
pi

ta
l-

ye
ar

s 
w

as
 a

va
ila

bl
e 

fo
r 

th
e 

as
se

ss
m

en
t o

f 
ho

sp
ita

l m
ea

su
re

s.

† D
at

a 
ar

e 
th

e 
ex

pe
ct

ed
 m

ea
n 

at
 th

e 
el

ig
ib

ili
ty

 th
re

sh
ol

d 
fo

r 
in

el
ig

ib
le

 h
os

pi
ta

l b
as

ed
 o

n 
th

e 
re

la
tio

ns
hi

p 
be

tw
ee

n 
th

e 
D

is
pr

op
or

tio
na

te
 S

ha
re

 h
os

pi
ta

l (
D

SH
) 

ad
ju

st
m

en
t p

er
ce

nt
ag

e 
an

d 
th

e 
ou

tc
om

e.
 S

in
ce

 
th

is
 m

ea
n 

re
pr

es
en

te
d 

th
e 

ex
pe

ct
ed

 le
ve

l o
f 

ea
ch

 o
ut

co
m

e 
in

 th
e 

ab
se

nc
e 

of
 d

is
co

nt
in

ui
ty

, t
he

 a
dj

us
te

d 
di

sc
on

tin
ui

ty
 e

st
im

at
es

 c
an

 b
e 

di
vi

de
d 

by
 th

es
e 

m
ea

ns
 to

 o
bt

ai
n 

an
 e

st
im

at
e 

of
 p

ro
gr

am
 e

ff
ec

ts
 in

 
re

la
tiv

e 
pe

rc
en

ta
ge

 te
rm

s.

‡ A
dj

us
te

d 
di

sc
on

tin
ui

tie
s 

ar
e 

es
tim

at
es

 o
f 

th
e 

di
ff

er
en

ce
 in

 e
ac

h 
ou

tc
om

e 
ab

ov
e 

ve
rs

us
 b

el
ow

 th
e 

D
SH

 p
er

ce
nt

ag
e 

th
re

sh
ol

d 
fo

r 
34

0B
 P

ro
gr

am
 e

lig
ib

ili
ty

 a
ft

er
 a

dj
us

tm
en

t f
or

 th
e 

re
la

tio
ns

hi
p 

be
tw

ee
n 

D
SH

 
pe

rc
en

ta
ge

 a
nd

 th
e 

ou
tc

om
e 

an
d 

fo
r 

ho
sp

ita
l c

ov
ar

ia
te

s 
(a

nd
 p

at
ie

nt
 –

 le
ve

l c
ov

ar
ia

te
s 

in
 th

e 
an

al
ys

es
 o

f 
m

or
ta

lit
y)

 a
nd

 c
an

 b
e 

in
te

rp
re

te
d 

as
 th

e 
av

er
ag

e 
ef

fe
ct

 o
f 

34
0B

 P
ro

gr
am

 e
lig

ib
ili

ty
 o

n 
th

e 
ou

tc
om

e.
 

Fo
r 

ex
am

pl
e,

 th
e 

re
su

lts
 s

ug
ge

st
 th

at
 e

lig
ib

ili
ty

 w
as

 a
ss

oc
ia

te
d 

w
ith

 2
.3

 a
dd

iti
on

al
 h

em
at

ol
og

is
t-

on
co

lo
gi

st
s 

w
or

ki
ng

 in
 p

ra
ct

ic
es

 o
w

ne
d 

by
 th

e 
ho

sp
ita

ls
.

§ D
et

ai
ls

 o
n 

th
e 

m
et

ho
ds

 u
se

d 
to

 a
ss

es
s 

th
e 

nu
m

be
r 

of
 p

hy
si

ci
an

s 
in

 e
ac

h 
sp

ec
ia

lit
y 

pr
ac

tic
in

g 
in

 o
ut

pa
tie

nt
 p

ra
ct

ic
es

 o
r 

fa
ci

lit
ie

s 
ow

ne
d 

by
 e

ac
h 

ho
sp

ita
l a

re
 p

ro
vi

de
d 

in
 th

e 
su

pp
le

m
en

ta
ry

 A
pp

en
di

x 
A

m
on

g 
el

ig
ib

le
 h

os
pi

ta
ls

, 3
2%

 h
ad

 a
t l

ea
st

 o
ne

 h
em

at
ol

og
is

t-
on

co
lo

gi
st

 in
 a

 h
os

pi
ta

l-
ow

ne
d 

pr
ac

tic
e,

 1
3%

 h
ad

 a
t l

ea
st

 o
ne

 o
ph

th
al

m
ol

og
is

t, 
an

d 
13

%
 h

ad
 a

t l
ea

st
 o

ne
 r

he
um

at
ol

og
is

t. 
T

hu
s,

 th
e 

av
er

ag
e 

es
tim

at
es

 o
f 

pr
og

ra
m

-r
el

at
ed

 h
os

pi
ta

l-
ph

ys
ic

ia
n 

co
ns

ol
id

at
io

n 
w

ou
ld

 b
e 

m
uc

h 
la

rg
er

 a
m

on
g 

ho
sp

ita
ls

 th
at

 a
dd

ed
 p

hy
si

ci
an

s 
or

 in
 r

es
po

ns
e 

to
 th

e 
pr

og
ra

m
.

¶ D
at

a 
ar

e 
th

e 
nu

m
be

r 
of

 M
ed

ic
in

e 
be

ne
fi

ci
ar

ie
s 

w
ith

 a
t l

ea
st

 o
ne

 c
la

im
 f

or
 a

 s
er

vi
ce

 f
ro

m
 a

 p
hy

si
ci

an
 in

 th
e 

sp
ec

ia
lty

 o
f 

in
te

re
st

 in
 a

 p
ra

ct
ic

e 
or

 o
ut

pa
tie

nt
 f

ac
ili

ty
 o

w
ne

d 
by

 th
e 

ho
sp

ita
l

ǁ T
he

 a
dj

us
te

d 
di

sc
on

tin
ui

tie
s 

fo
r 

pe
rc

en
ta

ge
s 

ar
e 

gi
ve

n 
as

 p
er

ce
nt

ag
e 

po
in

ts

**
D

at
a 

ar
e 

th
e 

to
ta

l n
um

be
r 

of
 p

ar
t B

 d
ru

g 
cl

ai
m

s 
bi

lle
d 

by
 th

e 
ho

sp
ita

l f
or

 p
at

ie
nt

s 
se

rv
ed

 in
 th

e 
ou

tp
at

ie
nt

 p
ra

ct
ic

es
 o

r 
fa

ci
lit

ie
s 

ow
ne

d 
by

 th
e 

ho
sp

ita
l

N Engl J Med. Author manuscript; available in PMC 2018 August 08.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Desai and McWilliams Page 13
††

D
at

a 
ar

e 
th

e 
to

ta
l M

ed
ic

in
e 

sp
en

di
ng

 f
or

 p
ar

t B
 d

ru
gs

 a
dm

in
is

te
re

d 
by

 th
e 

ho
sp

ita
l t

o 
pa

tie
nt

s 
se

rv
ed

 in
 o

ut
pa

tie
nt

 p
ra

ct
ic

es
 o

f 
fa

ci
lit

ie
s 

ow
ne

d 
by

 th
e 

ho
sp

ita
ls

.

N Engl J Med. Author manuscript; available in PMC 2018 August 08.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Desai and McWilliams Page 14

Table 2.

Discontinuities in Hospital Care for Low-Income Groups and Mortality in Local Communities Associated 

with Eligibility for the 340B Program.

Measure
Expected
 Mean*

Adjusted Discontinuity
  (95% CI)† P Value

Hospital-level analyses‡

Hospital provision of safety-net care§

  No. of visits per year to FQHCs integrated with hospital 101.1 2.9 (−141.4 to 147.2) 0.97

  Medicare spending per year for care at FQHCs integrated with hospital
   — dollars/hospital

1487 −1455 (−5121 to 2211) 0.44

  Health care professionals employed in the FQHCs integrated with hospital
   — full-time equivalents

0.05 −0.04 (−0.11 to 0.03) 0.29

Hospital provision of inpatient care to Medicare patients

  No. of total admissions per year 1217.5 147.3 (−95.3 to 390.0) 0.23

  No. of admissions per year for dually eligible beneficiaries 338.0 8.2 (−58.9 to 75.2) 0.81

  No. of admissions per year for beneficiaries served by safety-net providers¶ 79.1 13.6 (−25.0 to 52.2) 0.49

  No. admissions per year for beneficiaries in low-income areas 422.2 25.2 (−79.2 to 129.6) 0.64

Patient-level analyses of Medicare beneficiaries in hospital ZIP Codes‖

Exposure to 340B Program

  Share of admissions in ZIP Code attributable to 340B-eligible hospitals — %** 17.1 48.4 (45.0 to 51.9) <0.001

  Share of hospital outpatient spending in ZIP Code attributable to 340B-eligible
   hospitals — %

20.8 48.0 (44.0 to 51.9) <0.001

Annual mortality rate — %

  All beneficiaries living in hospital ZIP Code 5.1 0.1 (−0.1 to 0.3) 0.27

  Dually eligible beneficiaries 6.3 0.0 (−0.4 to 0.4) 0.97

  Beneficiaries served by safety-net providers¶ 4.1 −0.1 (−0.9 to 0.7) 0.73

  Beneficiaries in low-income areas†† 5.1 0.2 (−0.1 to 0.6) 0.15

*
Data are the expected mean at the eligibility threshold for ineligible hospitals based on the relationship between DSH percentage and the outcome. 

Since this mean represented the expected level of each outcome in the absence of a discontinuity, the adjusted discontinuity estimates can be 
divided by these means to obtain an estimate of program effects in relative percentage terms.

†
Adjusted discontinuities are estimates of the difference in each outcome above (vs. below) the DSH percentage threshold for 340B eligibility after 

adjustment for the relationship between DSH percentage and the outcome and for hospital covariates (and patient-level covariates in the analyses 
on mortality) and can be interpreted as the average effect of 340B Program eligibility on the outcome.

‡
A total of 4503 hospital-years was available for the assessment of hospital-level measures.

§
Data are from the Hospital Cost Report Information System. The professionals employed in the federally qualified health centers (FQHCs) 

include physicians, nurses, physician assistants, social workers, and psychiatrists.

¶
Beneficiaries served by safety-net providers are those with at least one claim for a service provided by an FQHC, community mental health center, 

rural health clinic, or other provider types that typically serve low-income populations (see the Supplementary Appendix).

‖
The sample included a total of 1,989,633 fee-for-service beneficiaries from the 20% sample residing in the same ZIP Code as a study hospital that 

was the only hospital located in its ZIP Code. The adjusted discontinuities for percentages are given as percentage points.

**
The adjusted discontinuity for this variable indicates a 48.4-percentage-point absolute increase in the share of admissions in a ZIP Code that 

were admissions to 340B-eligible hospitals.
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††
Beneficiaries in low-income areas were defined as beneficiaries residing in a ZIP Code tabulation area in which the percentage of the elderly 

population living below the federal poverty level exceeded 10%, the 75th percentile in our study sample, based on 2010 U.S. Census data.
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