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Abstract
Background and objectives Before 2014, low-income individuals in the United States with non–dialysis-dependent
CKD had fewer options to attain health insurance, limiting their opportunities to be preemptively wait-listed for
kidney transplantation. We examined whether expanding Medicaid under the Affordable Care Act was associated
with differences in the number of individuals who were pre-emptively wait-listed with Medicaid coverage.
Design, setting, participants, & measurements Using the United Network of Organ Sharing database, we
performed a retrospective observational study of adults (age$18 years) listed for kidney transplantation before
dialysis dependence between January 1, 2011–December 31, 2013 (pre-Medicaid expansion) and January 1, 2014–
December 31, 2016 (post-Medicaid expansion). In multinomial logistic regression models, we compared trends
in insurance types used for pre-emptive wait-listing in states that did and did not expand Medicaid with a
difference-in-differences approach.
Results States that fully implemented Medicaid expansion on January 1, 2014 (“expansion states,” n=24 and the
District of Columbia) had a 59% relative increase in Medicaid-covered pre-emptive listings from the pre-expansion
to postexpansion period (from 1094 to 1737 listings), compared with an 8.8% relative increase (from 330 to 359
listings) among 19 Medicaid nonexpansion states (P,0.001). From the pre- to postexpansion period, the
adjusted proportion of listings with Medicaid coverage decreased by 0.3 percentage points among nonexpansion
states (from 4.0% to 3.7%, P=0.09), and increased by 3.0 percentage points among expansion states (from 7.0% to
10.0%, P,0.001). Medicaid expansion was associated with absolute increases in Medicaid coverage by 1.4
percentage points among white listings, 4.0 percentage points among black listings, 5.9 percentage points among
Hispanic listings, and 5.3 percentage points among other listings (P,0.001 for all comparisons).
Conclusions Medicaid expansion was associated with an increase in the proportion of new pre-emptive listings for
kidney transplantation with Medicaid coverage, with larger increases in Medicaid coverage among racial and
ethnic minority listings than among white listings.
Clin J Am Soc Nephrol 13: 1069–1078, 2018. doi: https://doi.org/10.2215/CJN.00100118

Introduction
January 1, 2014 marked the beginning of full implementation of Medicaid expansion in the United States
under the Patient Protection and Affordable Care Act
(ACA). On this date, the federal government enhanced
funding to states that elected to expand Medicaid to
cover low-income adults at or below 138% of the federal
poverty level, and instated other policies to streamline
Medicaid applications and promote outreach (1,2). To
date, Medicaid expansion has provided insurance
coverage to 11 million previously uninsured individuals
(3). Studies are needed to determine the extent to which
these national gains in insurance coverage may have
implications for existing disparities in the care of lowincome patients with CKD (4).
Because individuals with CKD can accrue additional waiting time for kidney transplantation if they
www.cjasn.org Vol 13 July, 2018

are wait-listed before starting chronic dialysis (5), preemptive wait-listing is a recommended strategy to
minimize pretransplant dialysis exposure (6,7). However,
access to the kidney transplant waiting list is generally
contingent on having health insurance coverage (8–10).
Before the ACA, younger, low-income adults with non–
dialysis-dependent CKD had more limited options for
insurance coverage in the United States, a factor that has
been linked to the substantial socioeconomic and racial
disparities in pre-emptive wait-listing (9,11). To date,
states that expanded Medicaid under the ACA have
substantially closed the gap in insurance coverage
among low-income adults and minorities, with nearly
double the number of newly insured individuals under
the ACA coming from states that expanded Medicaid
than from nonexpansion states (12.3 million versus 6.9
million, respectively) (12–15). However, little is known
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as to how Medicaid expansion may have also inﬂuenced
socioeconomic and racial trends in pre-emptive kidney transplantation wait-listing.
The goal of this study was to determine whether Medicaid expansion under the ACA was associated with
differences in the number of individuals who were preemptively wait-listed for kidney transplantation with Medicaid coverage. Using national data over a 6-year period, we
compared trends in the insurance types used for pre-emptive
listing among United States states that did and did not
expand Medicaid under the ACA. We also examined whether
there was evidence of differences in the association of Medicaid expansion on the insurance types used for pre-emptive
listings of racial and ethnic minority transplant candidates
compared with listings of white transplant candidates.

Materials and Methods
Study Population
We used the United Network for Organ Sharing’s standard
transplant analytic ﬁle to identify the study population, which
included all adults ($18 years of age) pre-emptively listed
(i.e., listed before dialysis onset) for kidney transplantation in
the United States between January 1, 2011 and December 31,
2016. We excluded candidates with missing or non–insurancebased payment for transplantation, residents of United States
territories, and those with missing data on their state of residence (see Figure 1, cohort inclusion diagram).
In our primary analyses, to facilitate comparisons between state groupings over similar pre- and postexposure
periods, we compared listings in states that fully implemented Medicaid expansion as of January 1, 2014 (n=24
and the District of Columbia [DC]) to those that did not
during the study period (n=19) (16,17), excluding the seven
states that implemented Medicaid expansion after January
1, 2014 and before December 31, 2016 (see Supplemental
Table 1). In secondary analyses, we compared listings from
all states that fully implemented Medicaid expansion

during the study period (n=31 states and DC) to the 19 states
that did not, on the basis of the date that full expansion was
implemented in each state (17). The primary analysis included
50,958 pre-emptive listings, and the secondary analysis
included 59,265 pre-emptive listings.
The Drexel University institutional review board approved the study. The clinical and research activities being
reported are consistent with the Principles of the Declaration of Istanbul as outlined in the “Declaration of Istanbul
on Organ Trafﬁcking and Transplant Tourism.”
Exposure
Our primary exposure was full implementation of Medicaid expansion under the ACA to include low-income
adults at or below 138% of the federal poverty level. Before
January 1, 2014, some states elected to implement varying
levels of Medicaid expansion under the ACA (“early
expansion states,” n=5 and DC) (18). However, in contrast
to the 2014 expansion, these early expansions were limited
to each state’s Federal Medical Assistance Percentage, and
varied widely in the eligibility thresholds chosen by states
for expanded coverage (18). January 1, 2014 also marked
the onset of other ACA policies, including streamlined
Medicaid applications and outreach, that greatly affected
uptake of the policy (see Supplemental Figure 1, Supplemental Table 2) (19,20). Therefore, we included early expansion states in our primary and secondary analyses, and
considered January 1, 2014 as the date of fully implemented
Medicaid expansion in these states.
Outcome of Pre-Emptive Medicaid Listing
Our primary outcome was the proportion of pre-emptive
listings with Medicaid coverage.
Statistical Analyses
Categoric variables (e.g., sex) were described by their
frequencies. Continuous variables (e.g., age) were described

Figure 1. | The cohort included all pre-emptive adult listings for kidney transplantation in the United States between 2011–2016 with nonmissing data on state of residence and insurance coverage. DC, District of Columbia.
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by their medians and ranges. Binary variables were
compared between groups using chi-squared tests. To
compare continuous variables between groups, we used
the Wilcoxon rank-sum or Kruskal–Wallis tests, as appropriate.
First, we compared national trends in insurance types
used for pre-emptive listings among states that fully
implemented Medicaid expansion on January 1, 2014
(n=24 and DC) to those that did not adopt expansion
during the study period (n=19) by estimating a raceadjusted multinomial logistic regression model of preemptive listing insurance types (Medicaid, private, and
Medicare) within each quarter (3-month period [e.g., the
ﬁrst quarter of each year spans January through March]) of
our study period. Next, in order to determine the overall
associations of Medicaid expansion on Medicaid coverage
for pre-emptive listing, we compared the adjusted proportion (i.e., predicted probability) of pre-emptive listings
with Medicaid coverage between January 1, 2011 and
December 31, 2013 (pre-expansion) to the adjusted proportion of pre-emptive listings with Medicaid coverage
between January 1, 2014 and December 31, 2016
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(postexpansion) among states that did and did not expand
Medicaid by January 1, 2014 using a difference-in-differences
approach (21). Finally, to examine whether Medicaid expansion was associated with differences in the proportion of preemptive listings with Medicaid coverage by race/ethnicity,
we used a triple-difference estimation strategy to consider
the interactions of race, Medicaid expansion, and the preand post- periods in multivariable multinomial logistic regression models.
In a secondary analysis, we included all states that fully
implemented Medicaid expansion under the ACA during
our study period (n=31 and DC) to states that did not
implement expansion (n=19), and standardized the date
of expansion for each state. In race-adjusted multinomial
logistic regression models, we compared the adjusted
proportion of pre-emptive listings with Medicaid coverage
by the number of quarters before and after implementation
of Medicaid expansion.
In the Supplemental Appendix, we provide more details
on our analysis strategy, as well as additional descriptive
analyses and robustness checks. In all analyses, we accounted for potential clustering by transplant center with

Table 1. Characteristics of pre-emptively listed candidates in nonexpansion and expansion states, pre- and postexpansion
January 1, 2011–December 31, 2013
Characteristic

Age at listing, yr
Race/ethnicity
White
Black
Hispanic
Other
Male
BMI kg/m2
Diabetes status
Nondiabetic
Diabetic
Unknown
Insurance coverage
Medicare
Medicaid
Private
United States citizen
Education level
Less than high school
High school graduate
$College graduate
Missing/unknown
Prior transplant
Employed
No
Yes
Unknown
Independent functionb
No
Yes
Missing

January 1, 2014–December 31, 2016

Nonexpansion State
(n=19)

Expansion Statea
(n=24+DC)

Nonexpansion State
(n=19)

Expansion Statea
(n=24+DC)

n=8487

n=15,525

n=9801

n=17,145

55 (44, 63)

55 (45, 63)

54 (44, 63)

55 (45, 63)

5429 (64)
1910 (23)
775 (9)
373 (4)
4762 (56)
28.8 (25.1, 32.9)

9090 (59)
2551 (16)
1998 (13)
1886 (12)
8964 (58)
28.4 (24.8, 32.5)

6005 (61)
2193 (22)
1020 (10)
583 (6)
5451 (56)
28.7 (25.1, 32.7)

9697 (57)
2794 (16)
2358 (14)
2296 (13)
9975 (58)
28.4 (24.7, 32.6)

5651 (67)
2826 (33)
10 (0.1)

10,088 (65)
5417 (35)
20 (0.1)

6567 (67)
3229 (33)
5 (0.1)

11,052 (65)
6088 (36)
5 (,1)

2463 (29)
330 (4)
5694 (67)
8319 (98)

3961 (26)
1094 (7)
10,470 (67)
14,785 (95)

2726 (28)
359 (4)
6716 (69)
9511 (97)

4415 (26)
1737 (10)
10,993 (64)
16,071 (94)

226 (3)
4971 (59)
3020 (36)
270 (3)
1121 (13)

635 (4)
8741 (56)
5646 (36)
503 (3)
2056 (13)

221 (2)
5329 (54)
3798 (39)
453 (5)
1193 (12)

706 (4)
9456 (55)
6664 (39)
319 (2)
2122 (12)

3838 (45)
4435 (52)
214 (3)

7387 (48)
7884 (51)
254 (2)

4278 (44)
5329 (54)
194 (2)

7914 (46)
9061 (53)
170 (1)

1849 (22)
6515 (77)
123 (1)

2372 (15)
12,508 (81)
645 (4)

2120 (22)
7428 (76)
253 (3)

2616 (15)
14,200 (83)
329 (2)

Values presented as median (interquartile range) and n (%). DC, District of Columbia; BMI, body mass index.
Excludes seven states that implemented Medicaid expansion between January 1, 2014 and December 31, 2016.
b
Deﬁned as Karnofsky Performance Status Scale $80%.
a
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robust standard errors. All analyses were performed using
STATA/MP version 14 for Mac (College Station, TX).
Missing Data
Data were missing for state of residence among ,0.04%
of the study cohort, and payment information was missing
among ,0.3% of the cohort. All analyses included only
individuals with nonmissing data on race/ethnicity, state
of residence, and payment information.

Results
Among 59,265 individuals who were pre-emptively
listed during the study period (Figure 1), 55% (n=32,670)
were residents of states that fully implemented Medicaid
expansion on January 1, 2014 (“expansion states”) and 31%
(n=18,288) were residents of nonexpansion states. An additional 8307 (14%) were residents of seven states that adopted
Medicaid expansion between January 1, 2014 and the end
of the study period (“late-expansion states”) (17).
Table 1 displays characteristics of individuals listed in
expansion states versus nonexpansion states in the pre- and
postexpansion periods, respectively (n=50,958). Compared
with the pre-expansion period, there was a 59% relative
increase in pre-emptive Medicaid-covered listings in the

postexpansion period among states that expanded Medicaid as of January 1, 2014 (from 1094 to 1737 listings), compared with an 8.8% relative increase among states that
did not expand Medicaid (from 330 to 359 listings). Among
pre-emptive listings covered by Medicaid (Table 2), the
proportions of white listings were similar in the pre- and
postexpansion periods in nonexpansion states (from 40% to
40%, P=0.96), and decreased in expansion states (from 36%
to 32%, P=0.03). In the postexpansion period, the proportion
of pre-emptive Medicaid-covered listings with current employment increased from 16% to 20% in nonexpansion states
(P=0.26), and from 22% to 29% in expansion states (P,0.01).
The proportion of pre-emptive Medicaid listings that were
functionally independent, deﬁned as $80% on the Karnofsky
Performance Status Scale (22), decreased in nonexpansion
states (from 66% to 63%, P=0.28) and increased in expansion
states (from 68% to 73%, P=0.02).
Trends in Pre-Emptive Listings Covered by Medicaid among
Medicaid Expansion and Nonexpansion States
Figure 2 displays trends in the proportions of preemptive listings with Medicaid coverage from January 1,
2011 to December 31, 2016 among Medicaid expansion
states and nonexpansion states, respectively. From

Table 2. Characteristics of pre-emptively listed candidates with Medicaid coverage in nonexpansion and expansion states,
pre- and postexpansion
January 1, 2011–December 31, 2013
Characteristic

Age at listing, yr
Race/ethnicity
White
Black
Hispanic
Other
Male
BMI (kg/m2)
Diabetes states
Nondiabetic
Diabetic
Missing
United States citizen
Educational attainment
Less than high school
High school graduate
$College graduate
Missing/unknown
Prior organ transplant
Employed
No
Yes
Unknown
Independent functionb
No
Yes
Unknown

January 1, 2014–December 31, 2016

Nonexpansion State
(n=19)

Expansion Statea
(n=24+DC)

Nonexpansion State
(n=19)

Expansion Statea
(n=24+DC)

n=330

n=1094

n=359

n=1737

44 (32, 55)

48 (36, 58)

45 (35, 54)

133 (40)
128 (39)
58 (18)
11 (3)
161 (49)
29.0 (24.3, 34.0)

388 (36)
282 (26)
289 (26)
135 (12)
540 (49)
28.3 (24.4, 32.9)

144 (40)
142 (40)
50 (14)
23 (6)
157 (44)
28.8 (24.6, 33.2)

549 (32)
422 (24)
480 (28)
286 (17)
913 (53)
28.4 (24.3, 32.6)

224 (70)
106 (32)
0 (0.0)
317 (96)

699 (64)
394 (36)
1 (0.1)
936 (86)

223 (62)
136 (38)
0 (0.0)
339 (94)

1094 (63)
642 (37)
1 (0.1)
1440 (83)

27 (8)
255 (77)
39 (12)
9 (3)
45 (14)

150 (14)
732 (67)
154 (14)
58 (5)
152 (14)

25 (7)
263 (73)
54 (15)
17 (5)
42 (12)

213 (12)
1208 (70)
283 (16)
33 (2)
173 (10)

256 (78)
54 (16)
20 (6)

818 (75)
237 (22)
39 (4)

276 (77)
73 (20)
10 (3)

1214 (70)
507 (29)
16 (1)

99 (30)
219 (66)
12 (4)

305 (28)
740 (68)
49 (5)

122 (34)
226 (63)
11 (3)

426 (25)
1271 (73)
40 (2)

Values presented as median (interquartile range) and n (%). DC, District of Columbia; BMI, body mass index.
Excludes seven states that implemented Medicaid expansion between January 1, 2014 and December 31, 2016.
b
Deﬁned as Karnofsky Performance Status Scale $80%.
a

48 (36, 57)
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Figure 2. | Medicaid expansion by January 1, 2014 was associated with an increase in pre-emptive listings with Medicaid coverage. This figure
displays results from a race-adjusted multinomial logistic regression model for insurance type at listing comparing 19 nonexpansion states to
states that expanded Medicaid on January 1, 2014 (n=24+DC). Only Medicaid listings are displayed. The dashed line indicates January 1, 2014.
The point estimate for each quarter indicates the adjusted proportion of all pre-emptive listings in that quarter that was Medicaid-covered. Thus,
this figure shows changes in the proportion of Medicaid-covered pre-emptive listings over the course of the study period. Black squares represent
adjusted proportions of Medicaid-covered pre-emptive listings in Medicaid expansion states, with 95% confidence intervals. Gray circles
represent adjusted proportions of Medicaid-covered pre-emptive listings in nonexpansion states, with 95% confidence intervals. Q1, Quarter 1;
Q3, Quarter 3.

January 1, 2013 to December 31, 2013, there was no statistically
signiﬁcant change in the proportion of pre-emptive listings
with Medicaid coverage among expansion state listings (from 7.9% to 7.6%, P=0.95) or nonexpansion state
listings (from 4.9% to 4.9%, P=0.80) (difference-in-differences
of 0.3%, P=0.78). From January 1, 2014 to December 31,
2014, expansion states had a 1.5 percentage-point increase
in the proportion of pre-emptive listings with Medicaid
coverage (from 8.1% to 9.6%, P=0.02), compared with nonexpansion states that had a 1.3 percentage-point decrease
in the proportion of pre-emptive listings with Medicaid
coverage (from 4.6% to 3.3%, P,0.01) (difference-indifferences of 2.8 percentage points, P,0.001). The difference
in proportions of pre-emptive listings with Medicaid
coverage between expansion and nonexpansion states
was sustained throughout the postexpansion study period.
Association between Medicaid Expansion and Pre-Emptive
Listing with Medicaid Coverage in the Pre- and
Postexpansion Periods
Table 3 displays results of a race-adjusted multinomial
logistic regression difference-in-differences model that
compared pre- and postexpansion proportions of preemptive listings with Medicaid, Medicare, and private
coverage in expansion and nonexpansion states,

respectively. From the pre- to postexpansion period, there
was no statistically signiﬁcant difference in the proportion of
pre-emptive listings with Medicaid coverage in nonexpansion states (4.0% versus 3.7%, P=0.09), compared
with a 3.0 percentage-point increase in pre-emptive listings
with Medicaid coverage in expansion states (from 7.0% to
10.0%, P,0.001) (difference-in-differences of 3.3 percentage
points, P,0.001).
Association between Medicaid Expansion and Pre-Emptive
Listing with Medicaid Coverage by Race/Ethnicity
In nonexpansion states, compared with the pre-expansion
period, there were no differences in the postexpansion
period in the proportion of candidates with Medicaid
coverage among white pre-emptive listings (from 2.4% to
2.4%, P=0.80), black pre-emptive listings (from 6.7% to
6.5%, P=0.58), or among pre-emptive listings of other
races/ethnicities (from 3.0% to 4.0%, P=0.20). There was
a 2.6 percentage-point decrease in the proportion of preemptive listings with Medicaid coverage among Hispanic
listings in nonexpansion states (from 7.5% to 4.9%,
P=0.003). Among expansion states, compared with the
pre-expansion period, the proportion of pre-emptive listings with Medicaid coverage increased in the postexpansion period by 1.4 percentage points among white listings
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Table 3. Results of multivariable multinomial logistic regression difference-in-differences model for pre-emptive listing insurance types
Insurance Type, State
Expansion Status
Medicaid, nonexpansion states
Medicaid, expansion states
Medicare, nonexpansion states
Medicare, expansion states
Private, nonexpansion states
Private, expansion states

Adjusteda Probability of Insurance Type for
Pre-emptive Listing, % (95% CI)

Proportional Difference,
% (95% CI)

Pre-Expansion Period

Postexpansion Period

Between Periods

In Difference

4.0 (3.5 to 4.5)
7.0 (6.1 to 8.0)
28.4 (23.3 to 33.6)
25.7 (21.1 to 30.3)
67.5 (62.1 to 73.0)
67.2 (61.8 to 72.7)

3.7 (3.3 to 4.1)
10.0 (8.8 to 11.1)
27.4 (24.7 to 30.1)
26.1 (23.3 to 28.9)
68.9 (65.8 to 72.0)
64.0 (60.0 to 67.9)

20.3 (20.7 to 0.1)
3.0 (2.4 to 3.4)b
21.0 (23.6% to 1.6%)
0.4 (21.5 to 2.3)
1.3 (21.1 to 3.9)
23.3 (24.9 to 21.7)b

reference
3.2 (2.7 to 3.8)b
reference
1.4 (0.04 to 2.8)c
reference
24.7 (26.1 to 23.1)b

95% CI, 95% conﬁdence interval.
a
Adjusted for race, with transplant center cluster-robust standard errors.
b
P,0.001.
c
P,0.05.

(from 4.3% to 5.7%, P,0.001), 4.0 percentage points among
black listings (from 11.1% to 15.1%, P,0.001), 5.9 percentage points among Hispanic listings (from 14.5% to 20.4%,
P,0.001), and 5.3 percentage points among listings of
other races/ethnicities (from 7.2% to 12.5%, P,0.001)
(Figure 3) (see Supplemental Figure 3 for within-race
comparisons of all insurance types).

Secondary Trends Analysis Including All States that
Implemented Medicaid Expansion
Figure 4 displays race-adjusted trends in Medicaid
coverage for pre-emptive listings by the number of quarters
(3-month periods) before and after implementation of Medicaid expansion, comparing all states that expanded
Medicaid during the study period (n=31+DC) (17), to 19

Figure 3. | Medicaid expansion was associated with larger percentage-point increases in Medicaid coverage for pre-emptive listing among
racial and ethnic minority listings compared to white listings. This figure displays results from a race-adjusted multinomial logistic regression
model for insurance type at listing comparing 19 nonexpansion states to states that expanded Medicaid on January 1, 2014 (n=24+DC). The
estimates were derived from the triple interaction of race/ethnicity, Medicaid expansion state, and pre- and postexpansion period. Each bar
represents the adjusted proportion, with 95% confidence intervals, of Medicaid-covered listings within each listed race/ethnicity group in
expansion states and nonexpansion states, respectively. Light gray bars represent the adjusted pre-expansion proportions, and dark gray bars
represent postexpansion adjusted proportions.
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Figure 4. | Including all states that expanded Medicaid by their dates of expansion, Medicaid expansion was associated with an increase in preemptive listings with Medicaid coverage. This figure displays results from a race-adjusted multinomial logistic regression model for insurance
type at listing comparing 19 nonexpansion states to 31 expansion and late-expansion states and the District of Columbia. To account for different
calendar dates of Medicaid expansion, results are presented as the number of quarters before and after a standardized Medicaid expansion date,
where the date of Medicaid expansion adoption is set to equal zero. The point estimate for each quarter indicates the adjusted proportion of all
pre-emptive listings in that quarter that was Medicaid-covered. The dashed line indicates the calendar date of Medicaid expansion. Black squares
represent proportions of Medicaid-covered pre-emptive listings in Medicaid expansion states, with 95% confidence intervals. Gray circles
represent proportions of Medicaid-covered pre-emptive listings in nonexpansion states, with 95% confidence intervals.

states that did not expand Medicaid (total sample n=59,265,
see Supplemental Table 2 for descriptive comparisons). From
the ﬁrst quarter after Medicaid expansion to the fourth
quarter, states that expanded Medicaid had a 2.1 percentagepoint increase in the proportion of pre-emptive listings with
Medicaid coverage (from 7.6% to 9.7% P=0.003), compared
with a 1.7 percentage-point decrease in the proportion of
pre-emptive listings with Medicaid coverage among states
that did not expand Medicaid (from 4.7% to 3.0%, P,0.001)
(difference-in-differences of 3.8 percentage points, P,0.001).
Results of Sensitivity Analysis
Similar trends in pre-emptive Medicaid-covered listings
were observed in analyses that excluded early expansion
states (Supplemental Figure 5) (18). Results were also
robust in other sensitivity analyses, including models
comparing only early expansion states (n=5 and DC) and
late expansion states (n=7), respectively, to nonexpansion
states (see Supplemental Material).

Discussion
This nationally representative study found that full
implementation of Medicaid expansion under the ACA
was associated with an increase in the proportion of pre-

emptive listings for kidney transplantation with Medicaid
coverage. Further, expansion was associated with larger
proportional increases in Medicaid coverage among racial
and ethnic minority listings compared with white listings.
Lack of insurance is a known barrier to CKD awareness, predialysis nephrology care, and access to the kidney
transplant waiting list (9,10,23–25). Recent changes to the
national deceased donor kidney allocation system have
increased rates of transplantation for individuals who are
wait-listed after long dialysis durations (26). However, preemptive wait-listing for waiting time accrual remains an
effective and recommended strategy to minimize pretransplant dialysis exposure in the new system (27–29). Our
study suggests that states that expanded access to public
insurance provided more low-income patients with CKD
with the resources required for pre-emptive wait-listing. In
states that did not expand Medicaid, millions of individuals
with incomes too high to qualify for Medicaid and too low
to receive subsidized private insurance remain uninsured
(30,31). Given this coverage gap, it is uncertain if lowincome individuals with CKD in nonexpansion states have
had equivalent opportunities to accrue pre-emptive waiting
time for kidney transplantation. Prior studies have shown
that states with expanded access to public insurance
demonstrate higher utilization of health services, including
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CKD care, among low-income individuals and minorities
(32–35). With respect to cost, policies that promote shorter
periods of dialysis exposure among individuals who rely on
public insurance may have positive implications for United
States spending for chronic dialysis (36,37), which currently
exceeds 30 billion dollars yearly (38).
Medicaid expansion has accounted for approximately
60% of the gains in insurance coverage under the ACA (39),
and both previously Medicaid-eligible and newly eligible
individuals have gained insurance under Medicaid expansion (18,39). Before expansion, access to Medicaid for
younger low-income adults was generally restricted to
pregnant women, those with disabilities, and some parents
(40). These restrictions may explain why traditional Medicaid beneﬁciaries have historically comprised a minority of
pre-emptively listed kidney transplant candidates (7,9,41).
In contrast, Medicaid expansion beneﬁciaries may
represent a distinct, healthier population of potentially
eligible kidney transplant candidates (30,42). For example,
we found that Medicaid-covered listings in expansion
states were more likely to be employed and functionally independent than those in nonexpansion states. However, despite
expanded access to public insurance coverage, low-income
individuals may continue to experience suboptimal access to
care and quality of care compared with those with other
coverage options (43–45). Therefore, it is likely that additional efforts will be needed on the part of nephrologists and
transplant providers to ensure that pre-emptive waiting time
accrual among Medicaid expansion beneﬁciaries also translates
to optimal transplant outcomes in this vulnerable population.
Our study found that Medicaid expansion was associated with a larger increase in Medicaid coverage among
minority pre-emptive listings than among white preemptive listings. Before the ACA, the known racial disparities in predialysis nephrology care and access to kidney
transplantation in the United States were strongly linked to
income inequalities and unequal access to insurance coverage options (9,46). Numerous non-Medicaid ACA provisions, such as federal subsidies for private insurance and
health insurance exchanges, have increased private insurance coverage nationwide (39). However, racial and
ethnic minorities have beneﬁted disproportionately from
Medicaid expansion (30,42), and states that have adopted
Medicaid expansion have narrowed racial disparities in
health services utilization to a greater extent than nonexpansion states (15,47). Further, racial minorities comprise
more than half of the 2.3 million individuals who remain
uninsured as a result of the Medicaid nonexpansion
coverage gap for low-income adults (31). Given substantially higher incidence rates of ESKD among minorities
compared with whites (38,48), this coverage gap may represent a persistent driver of racial disparities in predialysis
CKD care in the United States (4).
Our study has several strengths, including the ability to
analyze nationally representative data over a 6-year time
period to assess trends in pre-emptive kidney transplant
wait-listing. However, our study must be considered with
respect to its limitations. First, our retrospective study
design may be vulnerable to selection bias if the overall
source population of potentially eligible kidney transplant candidates signiﬁcantly changed in expansion or
nonexpansion states during the study period. Second, our

study lacks individual-level data on income level, changes
in access to insurance, and patterns of health care utilization.
Third, it is likely that states that partially expanded
Medicaid earlier than 2014 differed in important, unmeasured ways from states that expanded Medicaid on and
after January 1, 2014, and their inclusion may impart a
conservative bias on our difference-in-differences estimates (18). However, our ﬁndings were robust to sensitivity
analyses that excluded these early expansion states. Another
limitation of our study is that it cannot disentangle Medicaid
expansion from the effects of other ACA provisions and
national initiatives, such as the new kidney allocation system,
that may have also exerted inﬂuences on United States waitlisting practices. Finally, because our results represent early
trends in listing patterns after Medicaid expansion, studies
are needed to observe whether these patterns persist in the
changing political landscape (40,49), and whether they
affect kidney transplant outcomes.
In summary, this study found evidence that implementation of Medicaid expansion was associated with an increase
in the proportion of pre-emptive listings for kidney transplantation with Medicaid coverage, with larger increases in
Medicaid coverage among minority listings than white listings. Future studies are needed to determine whether longterm transplant outcomes differ among candidates who were
listed with expanded Medicaid coverage compared with those
with other coverage options.
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