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T he 340B Drug Pricing Program is a federal program that 

entitles eligible hospitals to manufacturer discounts on 

purchases of drugs administered or prescribed in an outpatient 

setting. The discounted drugs can be provided to patients regard-

less of their ability to pay or their insurance coverage status. The 

1992 statute under which the program was established states that 

program savings are intended to “stretch scarce federal resources 

as far as possible, reaching more eligible patients and providing 

more comprehensive services.” The program does not provide a 

direct incentive for hospitals to invest surplus in any specific way.

Although the program statute does not explicitly articulate how 

revenue from the 340B program should be used,1 federal agencies 

have since clarified that program resources should be used to better 

care for underserved patient populations.2 Uncompensated care, 

which includes charity care and other unreimbursed care provided 

to uninsured or underinsured patients, is one key mechanism by 

which hospitals devote resources to the care of vulnerable popula-

tions.3 Therefore, increases in hospital provision of uncompensated 

care following entry into the 340B program would be consistent 

with hospitals passing through discounts to patients in a manner 

intended by the program.

Program growth and evidence that 340B program incentives 

have increased hospital provision of drugs4,5 have led to increased 

scrutiny of whether 340B discounts benefit the underserved as 

intended. We examined trends in hospital-reported provision of 

uncompensated care during periods of 340B program expansion. We 

test whether hospital provision of uncompensated care increased 

following hospital entry into the 340B program for general acute 

care hospitals and critical access hospitals separately.

METHODS
We focused on 2 periods during which 340B participation by 

hospitals grew rapidly. The first period occurred after passage of 

the 2003 Medicare Modernization Act (MMA). The MMA expanded 

340B eligibility to rural and small urban general acute care hospitals 

with sufficient shares of inpatient admissions for low-income 
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ABSTRACT

OBJECTIVES: To evaluate whether hospital entry into the 
340B Drug Pricing Program, which entitles eligible hospitals 
to discounts on drug purchases and intends for hospitals to 
use associated savings to devote more resources to the care 
of low-income populations, is associated with changes in 
hospital provision of uncompensated care.

STUDY DESIGN: We analyzed secondary data on 340B 
participation and uncompensated care provision among 
general acute care hospitals and critical access hospitals 
from 2003 to 2015. We constructed an annual, hospital-level 
data set on hospital 340B participation from the Office of 
Pharmacy Information Systems and on uncompensated 
care provision from the Hospital Cost Reporting 
Information System.

METHODS: Focusing on 2 periods of program expansion, 
we separately analyzed trends in uncompensated care 
costs for 340B-eligible general acute care hospitals and 
critical access hospitals, stratified by year of 340B program 
entry, including a stratum of eligible hospitals that never 
participated. We used a differences-in-differences approach 
to quantify whether there were differential changes in 
provision of uncompensated care after hospitals enter the 
340B program relative to hospitals that did not participate or 
had not yet entered.

RESULTS: We do not find evidence that hospitals increased 
provision of uncompensated care after entry into the 340B 
program differentially more than hospitals that never 
entered or had not yet entered the program.

CONCLUSIONS: Relying on hospitals to invest surplus into 
care for the underserved without marginal incentives to do 
so or strong oversight may not be an effective strategy to 
expand safety-net care.
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patients as measured by the Disproportionate 

Share Hospital (DSH) adjustment percentage; 

following the MMA, participation increased 

among the newly eligible hospitals as well as 

previously eligible hospitals. (Although the 

reason for the increase in participation among 

already-eligible hospitals is unclear, it may be 

due to greater awareness about the program 

and organized industry efforts to support 

provider participation. For example, the first 

340B Coalition Winter Conference—which 

aims to provide 340B entities with support and 

information on topics including program implementation, opera-

tions, compliance, contract pharmacy relationships, and inventory 

management, among other practical issues—was held in 2004.6) The 

second period followed the 2010 Affordable Care Act (ACA), which 

expanded eligibility to all critical access hospitals.5,7 We estimated 

changes in hospital-reported uncompensated care costs associated 

with program participation during these 2 periods of 340B growth 

for general acute care hospitals and critical access hospitals.

Study Data and Population 

We used annual data from 2003 to 2015 from the Office of Pharmacy 

Affairs Information System,8 which identifies hospitals that 

participated in the 340B program by year, and the Hospital Cost 

Reporting Information System (HCRIS). Our study outcome was 

uncompensated care costs reported by hospitals in HCRIS, which 

is a measure of hospital costs associated with charity care, care 

provided to patients in means-tested government programs with 

low reimbursement rates (including Medicaid, the Children’s Health 

Insurance Program, and state and local indigent programs), and 

other unreimbursed care.

We analyzed 2 groups of hospitals. The first included general 

acute care hospitals in years 2003 to 2009, a period of rapid growth 

in participation among general acute care hospitals specifically; in 

fact, 78% of all general acute care hospitals in the 340B program in 

2016 had entered by 2010. To be 340B eligible, general acute care 

hospitals were required to be nonprofit or publicly owned and 

had to have a DSH percentage exceeding 11.75% in the previous 

year. The DSH percentage is a function of several factors, including 

the proportion of a hospital’s admissions that are for Medicaid or 

low-income Medicare patients. We required general acute care 

hospitals to be 340B eligible in at least 1 year during the study period 

to be included in the main analysis, but results were similar when 

we controlled for eligibility or limited the analysis to hospitals 

eligible in every year.

Second, we examined critical access hospitals during years 2011 

to 2015; all critical access hospitals became 340B eligible under 

the ACA in 2010. We excluded 2010 from the analysis because of 

inconsistent reporting resulting from a transition to a new HCRIS 

formula for calculating uncompensated care costs adopted by 

most hospitals in 2011.

We excluded the small number of hospitals that started and 

subsequently stopped 340B participation during the study period; our 

results were not substantively altered by their inclusion. To ensure 

at least 1 year of preparticipation data to estimate changes in uncom-

pensated care costs from before to after program entry, we excluded 

general acute care hospitals participating before 2004 and critical 

access hospitals participating before 2012 from regression analyses.

We also excluded hospitals with missing uncompensated care 

data. Because reporting of uncompensated care was not mandatory 

during 2003 to 2009, 251 (18.7%) general acute care hospitals were 

excluded due to missing uncompensated care data. We did not 

find substantial differences in 340B participation, other hospital 

characteristics, or subsequent uncompensated care costs in 2011 

to 2015 (when reporting was mandatory) between hospitals with 

missing and nonmissing data on uncompensated care costs in the 

2003 to 2009 period (eAppendix Table 1 [eAppendix available at 

ajmc.com]). These findings suggest that missingness in the earlier 

period was unrelated to provision of uncompensated care and thus 

mitigate concerns that it was a source of bias in our analysis. For 

further details of the exclusion criteria and analysis of hospitals 

with and without missing outcomes data, see the eAppendix.

Statistical Analysis

We separately analyzed trends in uncompensated care costs for 

general acute care hospitals and critical access hospitals, stratified 

by year of 340B program entry, including a stratum of eligible hospi-

tals that never participated. We used a differences-in-differences 

approach to quantify the extent to which hospitals differentially 

changed provision of uncompensated care after entering the 340B 

program relative to hospitals that did not participate or had not yet 

started participating. We estimated the following linear model:
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TAKEAWAY POINTS

Participation in the 340B Drug Pricing Program has not been associated with increases 
in hospital-reported uncompensated care provision, bringing into question whether the 
program is achieving its stated goal of freeing up resources that are devoted to the care of 
low-income populations.

 › Our results add to a body of work that questions the extent to which program discounts 
are being used by general acute care and critical access hospitals to invest in care for 
low-income patients.

 › Our findings suggest that relying on hospitals to invest surplus in care for the underserved 
without marginal incentives to do so or strong oversight is not a consistently effective strategy.
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to control for state-specific time trends that might vary because of 

policy changes at the state level (eg, Medicaid expansion); and e
ist

 is 

a random error term. We log-transformed uncompensated care costs 

to estimate relative differences between cohorts. The coefficient 

for the time-varying 340B participation indicator approximated 

the quantity of interest: the percentage change in uncompensated 

care costs from before to after 340B participation for hospitals 

participating in a given year divided by the percentage change for 

hospitals not participating through that year, averaged over all years. 

In robustness tests, we specified the outcome in absolute dollars. 

We estimated robust standard errors clustered at the state level.9

In additional robustness tests, we weighted the regression by 

the number of hospital beds and specified the outcome as the 

log-transformed uncompensated care costs per hospital bed. One 

concern in analyses of general acute care hospitals is that our results 

could be biased by hospitals losing eligibility during the study 

period because our analysis requires hospitals to be eligible for 

1 year during the study period at a minimum (this is not an issue in 

the analysis of critical access hospitals because all of these became 

340B eligible under the ACA). To test whether potential changes in 

hospital eligibility status in subsequent years could be a source of 

endogeneity, we conducted 2 tests. First, we estimated the main 

model after limiting the analysis to hospitals that were eligible in 

every year of the study period starting in 2004. In a separate test, 

we controlled for whether a hospital was eligible in each year.

Analyses of Selection in 340B Participation  
and 340B Eligibility

An assumption necessary to interpret our results as causal effects of 

the 340B program is that time-varying, omitted variables do not affect 

changes in both participation status and levels of uncompensated 

care. We test for evidence on this assumption by comparing trends 

in the outcome between hospital cohorts during preparticipation 

years. Specifically, we tested for differences in uncompensated 

care cost trends during preparticipation years between entry-year 

cohorts of hospitals (including nonparticipants) by estimating the 

following model: 
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 denotes an interaction term between 

a categorical variable assigned to each entry-year cohort including 

nonparticipants and a continuous year trend. Entry Cohort
i
 ∙ 1(Year

t
 = n) 

is a vector of interaction terms between an indicator for hospital i’s 

340B entry year and an indicator for each postentry year t, estimating 

a differential change in uncompensated care spending associated 

with each year of participation by entry-year cohort after adjusting 

for any preparticipation differences in trends. Because effects 

in postentry years will be absorbed by the vector of interactions 

Entry Cohort
i
 ∙ 1(Year

t
 = n), the estimates δ describe the difference 

in the annual change in uncompensated care for each entry cohort 

during preentry years relative to the omitted cohort of hospitals 

that never participated. To assess differences in preentry trends 

between hospital cohorts, we calculate and report each cohort’s 

preentry trend from the coefficients in the vector δ and conduct a 

test of joint significance of the trend differences.

Another key assumption of our analysis, and prior work using a 

similar approach,10 is that changes in uncompensated care do not 

cause changes in participation by affecting hospital eligibility for the 

program. General acute care hospitals, for example, might increase the 

number of Medicaid patients served to increase their DSH payment 

percentage above the threshold for program eligibility, potentially 

resulting in an increase in uncompensated care spending associated 

with program entry. Because we defined our comparison groups based 

on observed changes in participation, random fluctuations or secular 

trends in uncompensated care that cause eligibility changes could 

also contribute to increases in uncompensated care spending that 

are associated with, but not caused by, program entry. This source of 

potential endogeneity bias is addressed in our sensitivity analysis, 

which restricts the analysis to hospitals eligible for the program in all 

years of the relevant expansion period, thereby eliminating changes in 

uncompensated care that caused changes in eligibility from estimates.

In prior work,11 we also tested extensively for evidence of hospital 

manipulation of DSH percentages to gain entry into the program and 

did not find evidence of this behavior. Specifically, we found minimal 

bunching of hospital DSH percentages just above the 11.75% DSH 

percentage threshold, at least in data through 2012. Emergence of 

such bunching in later years would not be consistent with strategic 

manipulation to enter the program because 78% of hospitals had 

already entered the program by 2010. We also found no evidence 

that general acute care hospitals with DSH percentages just above 

11.75% in 2010 had exhibited greater increases in DSH percentages 

over preceding years or that characteristics of hospitals or their 

patients changed discontinuously at the threshold.

RESULTS
The study population consisted of 873 general acute care hospitals 

and 632 critical access hospitals. Figure 1 shows the percentage 

of all hospitals, general acute care hospitals, and critical access 

hospitals participating in the 340B program by year from 1996 to 

2016, including the inflections in participation rates at the outset 

of the 2 expansion periods starting in 2004 and 2010. Following 

exclusions, among general acute care hospitals, the participation 

rate increased from 17% to 65% between 2004 and 2009. Among 

critical access hospitals in our study population, the participation 

rate increased from 45% to 79% between 2011 and 2015.

In their respective baseline years, general acute care hospitals 

reported mean uncompensated care costs of $26.1 million and critical 

access hospitals had mean uncompensated care costs of $1.6 million. 

(Note that these 2 measures are not directly comparable because of 
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the change in the uncompensated care cost formula between the 

2 study periods.) We do not find evidence that hospitals increased 

provision of uncompensated care in the years following entry into the 

340B program differentially more than hospitals that never entered 

the program or had not yet entered the program. When stratified 

by year of 340B program entry, trends in log uncompensated care 

costs were similar across entry cohorts in nonparticipation years 

and did not systematically change following entry (Figure 2). 

On average, increases in uncompensated care costs from years 

before participation to years after program entry did not differ 

significantly from concurrent increases among hospitals not yet 

or never participating, both among general acute care hospitals 

(differential change, –4.6%; 95% CI, –9.7% to 0.7%; P = .09) and critical 

access hospitals (2.3%; 95% CI, –4.3% to 9.4%; P = .49) (Table). For 

comparison, mean annual changes in uncompensated care costs 

in nonparticipation years were 6% for general acute care hospitals 

and 3% for critical access hospitals. Hospitals that participated in 

the 340B program reported higher levels of uncompensated care 

compared with nonparticipating hospitals even prior to participation, 

demonstrating that cross-sectional differences between hospitals 

cannot be attributed to the 340B program.

Conclusions were similar when we specified the outcome as 

uncompensated care costs in absolute dollars (eAppendix Table 2). 

The differences-in-differences estimate of the increase in absolute 

uncompensated care costs associated with hospital 340B participation 

represents 3% of uncompensated care costs in the first year of the 

study period among general acute care hospitals (β = $791,400; P = .61) 

and 4% of uncompensated care costs in the first year of the study 

period for critical access hospitals (β = $66,200; P = .19). Analyses 

limiting the general acute care hospitals to those that were eligible 

in every year of the study period starting in 2004 and analyses using 

all hospitals from our main analysis but controlling for eligibility 

status in each year yielded results consistent with the main findings. 

Additional robustness tests, including controlling for changes in 

hospital 340B eligibility status and weighting by the number of beds, 

produced similar results (eAppendix Tables 3, 4, and 5).

FIGURE 1. Rate of Hospital Participation in the 340B Program 
Among Public and Nonprofit Hospitals, 1996-2016a

FIGURE 2. Hospital Uncompensated Care Costs by Year of 340B 
Participation Starta

aThe figure plots the percentage of all hospitals, (non–critical access) general 
acute care hospitals, and critical access hospitals that participated in the 340B 
Drug Pricing Program in each year from 1996 to 2016. The study hospitals are 
limited to public and not-for-profit hospitals because for-profit hospitals are not 
340B eligible. However, this figure includes hospitals excluded in our analysis. 
Increases in hospital participation following the Medicare Modernization Act and 
the Affordable Care Act can be observed. 

aThis figure plots hospital log-transformed uncompensated care costs by year for 
(A) general acute care hospitals and (B) critical access hospitals. Hospitals are 
categorized by the year in which they began participation or as never partici-
pating during the study period. The dotted line portion indicates preparticipa-
tion years, and the solid line indicates participation years, with the transition 
point depicted at the last preparticipation year so that changes from the last 
preparticipation year to the first participation year are reflected by the (solid line) 
participation phase of the time trend. 
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Preparticipation trends differed minimally between hospital 

cohorts and were not systematically related to entry year or 

participation status, suggesting that 340B participation was not 

related to preexisting growth rates of uncompensated care and 

supporting our assumption that differences between cohorts would 

have remained constant in the absence of program participation 

(eAppendix Table 6). On average during nonparticipation years, 

trends in uncompensated care costs differed between cohorts of 

hospitals with different years of program entry by only 1.8% for 

acute care hospitals and by 0.6% for critical access hospitals. For 

17 of 21 pairwise comparisons of acute care hospital cohorts and 

10 of 10 pairwise comparisons of critical access hospital cohorts, 

trend differences were not statistically significant.

DISCUSSION
Our results indicate that participation in the 340B program has not 

been associated with increases in hospital-reported uncompensated 

care provision. Our analyses also highlight that cross-sectional 

differences between 340B and non-340B hospitals do not support 

inferences about the causal effects of the 340B 

program. We found that hospitals entering the 

340B program earlier provided more uncom-

pensated care, but these differences were 

present at baseline, before program participation 

and before program expansion, and did not 

widen between earlier and later entrants (or 

nonparticipants) after up to 6 more years of 

340B discounts for the earlier entrants.

Our analyses add to evidence that ques-

tions whether the program is achieving its 

stated goal of freeing up resources to devote 

to the care of low-income populations. Our 

conclusions are consistent with prior work 

finding that the 340B program has not been 

associated with net increases in community 

benefit spending or outcomes for low-income 

populations.4,10 Our analysis extends this and 

other previous work by examining impacts of 

340B entry on uncompensated care costs for 

both general acute care hospitals and critical 

access hospitals, the latter of which constitute 

a large proportion of new entrants following 

the ACA’s eligibility expansion.

A growing body of evidence that the program 

is not benefiting safety-net populations 

combined with evidence that it is contrib-

uting to hospital-physician consolidation and 

increases in hospital-based drug provision 

suggest the need for program reform. Reforms 

could include requiring that drugs purchased 

under the 340B program are provided to safety-

net populations, establishing mechanisms for hospitals to pass on 

discounts to patients in the form of cost-sharing assistance, and 

increasing oversight and enforcement of how hospital surplus is 

used. More broadly, evidence to date on the program suggests that 

policies to finance safety-net care should more transparently and 

directly target resources to patient populations of interest, rather 

than indirectly by altering the profitability of some services, and 

include greater oversight and enforcement over how providers 

receiving resources use them. Recently, CMS proposed reducing 

Part B drug reimbursements for 340B hospitals to 22.5% less than 

average sales price.12 This reimbursement cut substantially reduces 

program funding for hospitals by reducing the profitability of 

administering 340B drugs, particularly for hospitals with a heavier 

Medicare payer mix. Instead, optimal policy might involve ending 

the 340B program and expanding or developing other programs to 

help low-income populations.

Limitations

Our study had several limitations. We could not assess the response of 

critical access hospitals entering the 340B program in the first 2 years 

TABLE. Differential Changes in Uncompensated Care Costs for 340B Participating Hospitals 
Relative to Eligible Hospitals Not Yet or Never Participating

Hospital type  
(number of 
unique hospitals)

Hospital-reported uncompensated care costsa

Average in 
first year of 
study period 
($, millions)b

Annual change during 
nonparticipation 

years, %c

Differential change after 
participation relative to 

concurrent change among 
nonparticipating hospitals, %d

Mean (SD)
Estimate 
(95% CI) P

Estimate
(95% CI) P

General acute care 
hospitalse (n = 873)

26.1 (41.4) 6 (3.8-8.3) <.001 –4.6 (–9.7 to 0.7) .09

Critical access 
hospitalsf (n = 632)

1.6 (1.7) 3 (0.2-5.9) .03 2.3 (–4.3 to 9.4) .49

HCRIS, Hospital Cost Reporting Information System.
aUncompensated care cost is defined as costs associated with charity care, Medicaid, Children’s 
Health Insurance Program, and state and local indigent care programs, as well as bad debt expenses, 
which are write-offs from other care that was not reimbursed (2003-2009: worksheet S-10, sum of 
lines 31 and 32; critical access hospitals: worksheet S-10, line 30). Due to a reporting change, the 
measurement of uncompensated care costs during the 2003-2009 study period differed from that in the 
2011-2015 study period. In the 2003-2009 analysis, the costs reflect charges multiplied by the hospital’s 
cost-to-charge ratio. In the 2011-2015 analyses, the outcome reflects the unreimbursed costs, which 
are calculated as the charges multiplied by the cost-to-charge ratio less net revenues from each 
component. As a result, the 2 measures cannot be directly compared with each other. From 2009-2015, 
hospitals could report negative uncompensated care costs if recovery of previous year’s bad debt 
exceeded uncompensated care costs in that year. The 69 hospital-year observations (1.2%) reporting 
negative uncompensated care were excluded from the analysis.
b2003 for general acute care hospitals and 2011 for critical access hospitals.
cEstimated during years prior to participation among hospitals that participated and during all years 
among hospitals that never participated. Adjusted for hospital fixed effects. Outcome specified as 
log-transformed uncompensated care costs. Percentage effects derived from the coefficient estimates 
are reported. 
dLinear regression controlling for an interaction between a continuous year variable and an indicator 
for whether the hospital ever participated in the 340B Drug Pricing Program during the study period, 
hospital fixed effects, year fixed effects, and state-year fixed effects. Outcome specified as log-
transformed uncompensated care costs. Percentage effects derived from the coefficient estimates 
are reported. 
eGeneral acute care hospitals were identified as those reporting as short-term acute care hospitals but 
not critical access hospitals in HCRIS. 
fHospitals that reported as critical access hospitals in HCRIS.
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of expanded eligibility because we lacked their preparticipation 

uncompensated care data. Moreover, hospital surplus from 340B 

discounts may have affected care for low-income patients in ways 

not reflected by the uncompensated care measure. In particular, 

we could not assess program effects on hospital closures. Next, our 

estimates would be biased if timing of hospital entry into the 340B 

program was associated with financial hardship and helped maintain 

uncompensated care provision that would have otherwise declined. 

However, such selection into participation would also be expected 

to be accompanied by differential trends in uncompensated care 

provision in the years prior to program entry, but we do not find 

evidence that preparticipation trends systematically differed between 

hospitals entering the program earlier vs later vs never. Because 

hospitals benefit from participation only if they administer discounted 

drugs, some eligible hospitals may not participate if they provide 

low volumes of outpatient drugs.13 Our analysis of preparticipation 

trends would suggest that hospital outpatient drug volume is not 

systematically related to trends in uncompensated care provision.

Relatedly, our research design does not control for confounding 

by time-varying predictors of uncompensated care that differentially 

changed after program entry. For example, if 340B participation 

was associated with displacement of subsidies from state and 

local governments, our estimates may underestimate the effects of 

participation. However, such displacement has not been documented 

to our knowledge, and such a regulatory mechanism at the hospital 

level would need to be relatively sophisticated because hospital 

eligibility can fluctuate over time and also seems unlikely given 

reports of limited program oversight.14 Finally, Medicare reimburses 

critical access hospitals for Part B (parenteral) drugs at 101% of costs, 

which limits savings accrued in the 340B program from administering 

Part B drugs to Medicare patients.15 Although these hospitals may 

still generate savings from the program via dispensing prescription 

drugs and administering parenteral drugs to commercially insured 

patients, the resulting surplus may be more limited than for acute 

care hospitals and insufficient to finance substantive increases in 

uncompensated care spending. Moreover, the high participation 

rate among critical access hospitals suggests that they benefit from 

program participation.

CONCLUSIONS
Our study sheds light on whether policies that direct unrestricted 

funds to hospitals for the purpose of expanding safety-net care 

in fact increase the provision of safety-net care. Prior research on 

whether hospitals cross-subsidize care for low-income populations 

is mixed and much of it predates our study period.16-18 Our findings 

suggest that relying on hospitals to invest surplus in care for the 

underserved without incentives to do so or strong oversight is 

not a consistently effective strategy. Policies that target resources 

directly to the intended populations (for example, through health 

insurance coverage expansions) may more reliably improve care and 

access compared with policies that encourage but do not require 

cross-subsidization by health care providers. n
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A. Hospital sample  

Our final samples consisted of 873 general acute-care hospitals and 632 critical access hospitals. 

We excluded ineligible general acute-care hospitals because they differed substantially from 

eligible hospitals, with lower levels of uncompensated care provision.  Of 1,391 general acute-

care hospitals that were 340B eligible for at least 1 year from 2004-2009, we excluded 187 

(13.4%) that were participating prior to the 2004 expansion.  We also excluded 258 general 

acute-care hospitals (18.7%) and 64 CAHs (5.2% of 1,232 CAHs) with missing uncompensated 

care data in the first year of the study period and hospital-years with missing data in subsequent 

years (12.5% for general acute-care hospitals and 0.2% for CAHs). 

 

B. Analysis of missing data 

We took several steps to investigate the extent to which there could be selection in missingness 

of hospital-reported uncompensated care among general acute-care hospitals during the 2003-

2009 study period when missing rates were high. First, in conversations with administrators of 

HCRIS, we learned that reporting of uncompensated care was not mandatory when the form was 

first introduced in 2002. Moreover, the data was not used for a purpose that would create an 

incentive for hospitals to report or not report.  

Second, to test for evidence of bias in missingness of uncompensated care cost 

information among general acute-care hospitals in our data, we compared hospitals with and 

without missing data in the first year of the study period. In particular, we examined whether 

there were systematic differences in uncompensated care between the two hospital groups in 

later years, when reporting was mandatory. We also compared other characteristics between the 

two hospital groups.  

Hospitals with and without missing uncompensated care cost data in 2003 do not report 

substantially different levels of uncompensated care costs in years 2011-2015 and or have large 

differences on other characteristics, including 340B participation rate (Exhibit A1). These 

similarities reduce concerns about hospital selection as a source of bias in our analysis.  

 

 

 

 



C. Robustness tests 

We conducted several robustness tests. First, we estimated our model with the outcome specified 

as uncompensated care costs in absolute dollars. Consistent with the main specification, 

participation was not associated with statistically significant differences in uncompensated care 

costs (Exhibit A2). The differences-in-differences estimate of the change in uncompensated care 

costs associated with hospital 340B participation represents 3% of uncompensated care costs in 

the first year of the study period among general acute-care hospitals (beta=$791,400; p=0.61) 

and 4% of uncompensated care costs in the first year of the study period for critical access 

hospitals (beta=$66,200; p=0.19).  

One concern in analyses of general acute-care hospitals is that our results could be biased 

by hospitals losing eligibility during the study period since our sample requires hospitals to be 

eligible for one year during the study period at a minimum (this is not an issue in the analysis of 

CAHs since all CAHs became 340B eligible under the ACA). To test whether potential changes 

in hospital eligibility status in subsequent years could be a source of endogeneity, we conducted 

two tests. First, we estimated the main model after limiting the sample to hospitals that were 

eligible in every year of the study period starting in 2004. In a separate test, we controlled for 

whether a hospital was eligible in each year. Both analyses yield results that are consistent with 

the main findings (Exhibit A3). 

Among general acute-care hospitals we also stratified hospitals by whether they were 

eligible prior to 2004 or were in categories that became eligible under the 2004 Medicare 

Modernization Act. Certain rural hospitals with fewer than 500 beds and urban hospitals with 

fewer than 100 beds were previously ineligible because their DSH percentages were capped at 

5.75%, below the 11.75% threshold for hospital 340B eligibility. The MMA increased this cap to 



12%, making a large share of these previously ineligible hospitals eligible. Results for both 

subsets of hospitals were consistent with our main findings (Exhibit A4).  

We conducted several additional tests that were applicable to both critical access 

hospitals and general acute-care hospitals. We weighted the regression by the number of hospital 

beds. We also specified the outcome as a hospital’s uncompensated care costs per bed. Results of 

these robustness checks, presented in Table A5, yield conclusions consistent with the main 

findings.  

 

  



D. Tables and figures 

eAppendix Table 1. Comparison of general acute-care hospitals that did and did not report 

uncompensated care costs in 2003 

      

  

Reported 

uncompensated care 

costs in 2003 

Did not report 

uncompensated care 

costs in 2003 

No. hospitals 873 251 

Hospital characteristics 
  

340B participant, % 38 35 

DSH , % 17 19 

Proportion inpatient admissions 

SSI, % 13 14 

Proportion inpatient admissions 

Medicaid, % 24 25 

No. beds 166 160 

Teaching, % 33 33 

Public , % 27 20 

Urban, % 63 66 

Uncompensated care, log($) 
 

2011 15.8 15.9 

2012 16 15.9 

2013 16 16 

2014 16 15.9 

2015 16.1 15.9 

  



eAppendix Table 2. Robustness test with absolute level of the outcome (in thousands of 

dollars) 

 

        

Hospital-type 
 

Estimate P value 

    [95% CI]   

General acute-care hospitals 
 

791.4 0.61 

  
[-2272,3854] 

 
    
Critical access hospitals 

 
66.2 0.19 

    [-34.9,167.4]   

 

 

  



eAppendix Table 3. Robustness tests to test for potential effects of changes in eligibility 

status among general acute-care hospitals 

 

    

Robustness: Including hospitals 

that were eligible in every year 

from 2004-2009 
  

Robustness: Controlling for 

340B eligibility by year 

Hospital-type Estimate P value 
 

Estimate P value 

    [95% CI]     [95% CI]   

General acute-

care hospitals 
 

-7.12 0.18 
 

-4.6 0.09 

    [-16.8,3.6]     [-9.7,0.7]   

 

  



eAppendix Table 4. Robustness test: Stratifying by hospitals with eligibility expansions 

under 2004 MMA 

Robustness: Stratifying by hospitals affected and not affected by eligibility 

expansion 

        

Hospital-type 
 

Estimate P value 

(# of unique hospitals)   [95% CI]   

Hospitals affected by 2004 eligibility 

expansion 
 

-1.4 0.71 

(n=425) 
 

[-8.9,6.6] 
 

    
Hospitals not directly affected by 2004 

eligibility expansion 
 

-7.1 0.08 

(n=430)   [-14.5,0.9]   

 

Note: 18 hospitals were dropped from this analysis because they could not be categorized due to 

missing data for either number of hospital beds or urban/rural classification 

  



eAppendix Table 5. Robustness tests to account for differences in hospital size 

 

    

Robustness: Weighting by 

number of beds 
  

Robustness: Outcome: 

log(UC/beds) 

Hospital-type 
 

Estimate P value 
 

Estimate P value 

    [95% CI]     [95% CI]   

General acute-care hospitals 
 

-5.9 0.14 
 

-3.7 0.19 

  
[-13.4,2.1] 

  
[-9.0,2.0] 

 
       
Critical access hospitals 3.9 0.16 

 
2.3 0.49 

    [-1.6,9.6]     [-4.3,9.4]   

 

  



eAppendix Table 6. Differences in outcome trends during non-340B participation years 

between hospital cohorts 

 

 

  

Differences between hospital cohorts in estimated annual trends in the 
outcome during non-340B participation years, Estimated difference in 
trends (p-value of estimated difference) 

 Acute-care hospital entry-year cohort: 
  2004 2005 2006 2007 2008 2009 
Hospital cohort:       
Non-participant 0.04 0.02 -0.02 -0.04 0.01 -0.03 
 (0.03) (0.28) (0.51) (0.12) (0.56) (0.21) 
Entry year = 2004  -0.02 -0.06 -0.08 -0.02 -0.06 
  (0.34) (0.20) (0.01) (0.23) (0.03) 
Entry year = 2005   -0.04 -0.06 -0.01 -0.05 
   (0.30) (0.01) (0.78) (0.09) 
Entry year = 2006    -0.02 0.04 -0.01 
    (0.65) (0.41) (0.90) 
Entry year = 2007     0.05 0.01 
     (0.11) (0.69) 
Entry year = 2008      -0.04 
          (0.21) 
         
 Critical access hospital entry-year cohort: 
      2012 2013 2014 2015 
Hospital cohort:       
Non-participant   0.02 -0.03 -0.01 0.00 
   (0.39) (0.17) (0.66) (0.97) 
Entry year = 2012    -0.05 -0.03 -0.02 
    (0.05) (0.25) (0.58) 
Entry year = 2013     0.02 0.03 
     (0.49) (0.32) 
Entry year = 2014      0.01 
            (0.62) 
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