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INTRODUCTION

Living donor kidney transplantation (LDKT) has received 
increased attention within the transplant community as 
a method for increasing access to kidney transplanta-
tion (KT) for waitlist candidates, particularly since 1 in 4 
Americans report that they would be willing to donate a 
kidney to a friend or family member in need.1 However, 
the number of LDKTs performed in the United States has 

decreased substantially since 2004.2 This has been attrib-
uted to increases in medical unsuitability, financial disin-
centives, and in adequate education and outreach, among 
other reasons.3,4 The low rate of LDKT has disproportion-
ately affected African American (AA) KT candidates3; only 
13.8% of LDKT recipients are AA,5 though AAs comprise 
29% of the KT waitlist population.6 Though national 
deceased donor organ allocation policies have helped to 
reduce disparities in transplant access by race,7 disparities 
in access to LDKT, which provides the best KT outcomes, 

Organ Donation and Procurement

Background. The Live Donor Champion (LDC) program trains kidney transplant (KT) candidates and their family/friends 
(“champions”) as educator-advocates for live donor KT (LDKT). This program was created to empower patients and champi-
ons, particularly African American (AA) waitlist candidates that historically had lower access to LDKT. We assessed changes 
in knowledge about and comfort discussing live donation and donor referral associated with LDC participation, both overall 
and by participant race. Methods. We compared 163 adult KT candidates who were LDC participants from October 
2013 to May 2016 with 489 matched controls, both overall and by race. We compared changes in comfort and knowledge 
post-LDC using rank-sum tests among participants by race. We compared time to first live donor referral for participants 
versus controls, by race, using Cox regression. Results. Post-LDC versus pre-LDC, participants had higher median 
knowledge (83% versus 63% on 12-question quiz; P < 0.001) and comfort (1.8 versus 1 on 4-point Likert scale; P < 0.001). 
Among participants, AAs had similar baseline and final knowledge (P = 0.9 and P = 0.1, respectively) and baseline comfort 
(P > 0.9) as non-AAs but higher final comfort (2 versus 1.4; P = 0.005) than non-AAs. LDC participants were 5.8 times as 
likely as controls to have a live donor referral (aHR 3.765.788.89; P < 0.001); the impact of LDC participation was similar among 
non-AAs and AAs (p-interaction = 0.6). Conclusions. The LDC program increased knowledge, comfort, and live donor 
referral for non-AA and AA participants, underscoring the effectiveness in the program in promoting LDKT in a population 
with historically lower access to LDKT.
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might be worsening: Purnell et al found that AAs had 65% 
lower access than whites from 1995 to 1999 and 73% 
lower access from 2010 to 2014.8 Furthermore, our group 
found that racial disparities in access to LDKT existed at 
every transplant center in the United States,9 underscoring 
that addressing disparities in and improving overall access 
to LDKT will require novel programs that address barriers 
to LDKT.

Known barriers to identifying a live donor include lack of 
timely and comprehensive education about living donation,10 
reluctance to discuss one’s illness, and hesitance or discomfort 
approaching others about live donation.10–17 However, many 
candidates have friends and family members who are eager to 
help,18 even if they are unable to donate themselves. Our center 
has developed a novel intervention to empower friends and 
family to address barriers to identifying a live donor for a KT 
candidate. The Live Donor Champion (LDC) program is an 
education and advocacy training program for KT candidates 
and their champions, who are friends or family members will-
ing to learn about live donation, spread awareness, and help 
the candidate identify potential live donors. In a pilot study 
of 15 LDC participants, 7 potential donors were referred for 
participants compared with zero for matched controls on the 
waitlist.19 Though the results of that study were encouraging, 
the sample size of 15 participants limited its generalizability 
and our ability to analyze the association between program 
participation and attaining live donor referral in particular 
subpopulations, such as AA KT candidates for whom barri-
ers seem to be the most challenging. Therefore, we decided to 
examine the result of LDC participation at our center for a 
larger sample of adult KT candidates.

Using data from all LDC participants at our center between 
October 2013 and May 2016, we sought to quantify the 
change in knowledge of live donation and comfort initiating 
conversations about live donation associated with participa-
tion in the LDC program, compare the time to first live donor 
referral for LDC participants versus matched controls, and 
determine whether the association between LDC program 
participation and these outcomes differed by transplant can-
didate race.

MATERIALS AND METHODS

Study Population
We studied all participants in the LDC program between 

October 2013 and May 2016. During this time period, all 
patients on the KT waitlist at our institution were eligible to 
participate in the LDC program and were contacted via tel-
ephone about participating. During this time period, the wait-
list had approximately 1000 candidates at any given time, of 
which approximately 46% were AA. Overall, 163 KT candi-
dates participated, 140 were instructed to bring a friend or 
family member to serve as their champion, and 111 (79%) 
found a champion that attended at least 1 meeting. Of the 122 
candidates that participated with a champion, we have survey 
data from 80 champions. For each candidate who participated 
in the LDC program, we used 1:3 iterative expanding radius 
matching, as previously described,20 to identify matched con-
trols who (a) had been on the waitlist for the same amount of 
time as the candidate, and (b) shared candidate characteris-
tics of age, sex, race, and blood type (Figure 1). Demographic 
and clinical characteristics were ascertained from electronic 

medical records. This study was approved by the Johns 
Hopkins University Institutional Review Board.

Live Donor Champion Program
The LDC program was designed based on review of the 

available literature, clinical judgment, and formative in-depth 
interviews with waitlisted patients with the intention to help 
waitlist candidates identify a live donor through education 
and with the aid of an additional person, or “champion.” The 
intervention was conducted as previously described,19 except 
that the session with a panel of transplant surgeons and neph-
rologists was discontinued based on participant feedback that 
this was the least important session. Participants also desired 
a more condensed program, so this session was discontinued. 
Therefore, the participants in the LDC described in this study 
participated in 5 sessions, each approximately 2 hours in length, 
held once a month at our transplant center (Table 1). Candidate 
and champions attended sessions together. Each session was led 
by a transplant physician or clinical coordinator. LDC sessions 
incorporated formal didactics, active-participant learning, per-
sonal stories, moderated group discussions, role-playing, and 
other skill-building exercises. Participants debriefed after each 
session in a “support group” atmosphere. The LDC program 
is a supplement to standard of care, which includes an edu-
cational pamphlet and discussions with transplant providers 
about the evaluation process, waitlist status (listed versus inac-
tive versus removed), transplantation risks and benefits, high 
kidney donor profile index and donation after cardiac death 
donors, living donor options including incompatible trans-
plants, transplant surgery, what to expect posttransplant, the 
importance of medication compliance, the importance of social 
support, and financial aspects of transplantation.

Outcome Assessment
To assess knowledge about live donation, we developed a 

12-question multiple-choice quiz (Supplemental Materials, 
SDC, http://links.lww.com/TXD/A269). Questions were 
drawn from the educational material used in the LDC pro-
gram sessions. The quiz was reviewed by transplant neph-
rologists, coordinators, and surgeons involved in the LDC 
program design and administration. The knowledge quiz was 
administered before starting the LDC program and again 
after completion of the program. Therefore, measurements of 
knowledge were taken several weeks apart, rather than imme-
diately before and after particular instruction, to better assess 
knowledge that was retained by participants. Before beginning 
the program and at every session, we also assessed comfort 
initiating conversations about live donation using a 4-point 
Likert scale (0 = uncomfortable to 3 = very comfortable).

We also recorded the time at which a participant or con-
trol received their first live donor referral (point in time at 
which a potential live donor contacts our center and initiates 
the donor evaluation process). Time to referral was calculated 
from entry into the LDC program for participants and from 
a similar point in time (ie, after a similar amount of time on 
the waitlist) for matched controls. Live donor referral was 
selected as the outcome of interest because the LDC program 
was designed to address transplant candidates’ difficulties 
talking about live donation and approaching potential live 
donors. Donor referral is the most immediate outcome on 
the pathway to live donor transplantation and is the outcome 
that best measures the effect of the LDC program. Potential 
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donors are ruled out for many different reasons during the 
evaluation progress, many of which would have nothing to 
do with the LDC program. Therefore, we determined that live 
donor referral was the most appropriate measure of LDC pro-
gram success.

Statistical Analysis
We estimated the changes in knowledge about live dona-

tion and comfort initiating conversations about live donation 
using Wilcoxon signed-rank tests. We estimated the differ-
ences in the magnitude of change between participant groups 
(candidates participating alone versus candidates participat-
ing with a champion versus champions) and between racial 
groups (among transplant candidates, non-AA, versus AA) 
using Kruskal-Wallis tests. Kaplan-Meier curves and a Cox 
proportional hazard model were used to compare the time 
to first donor referral among participants and controls, with 
censoring for deceased donor transplantation, live donor 
transplantation from a donor identified before starting the 
LDC program, death, and administrative censoring at the 
end of follow-up. Robust variance was used to account 
for clustering of controls. For participants, the association 
between baseline characteristics and donor referral was esti-
mated using t-tests for pseudonormally distributed continu-
ous variables and Chi-squared tests for categorical variables. 

Confidence intervals are reported as per the methods of Louis 
and Zeger.21 All data were analyzed using Stata 14 (StataCorp 
LP, College Station, TX).

RESULTS

Study Population
Among 163 kidney candidates who participated in the 

LDC program, the median age was 58 (interquartile ratio 
[IQR], 45–65) years, 49.7% were female, 50.3% were AA, 
and 53.6% had blood type O (Table  2). The median time 
spent on the waitlist by candidate participants before LDC 
enrollment was 9 (IQR, 4–17) months. There were no sig-
nificant differences in age, sex, race, blood type, or months 
without a live donor referral since listing between KT waitlist 
candidates who participated in LDC and the 441 KT wait-
list candidate controls or between participants and all other 
transplant candidates on the waitlist at our center during the 
same time period (Table 2). There were also no differences in 
age, sex, blood type, or months without a live donor refer-
ral between the 122 candidate participants who had a cham-
pion and the 41 LDC candidate participants who participated 
alone; however, candidates who participated alone were more 
likely to be AA (68.3% versus 44.3%; P = 0.008) (Table 3).

FIGURE 1. Living donor champion program recruitment. KT, kidney transplant; LDC, Live Donor Champion.

TABLE 1.

Description of live donor champion program sessions

Session Session title Session content

1 Introduction to kidney transplantation 
and the live donor champion program

Program leaders provided education about kidney failure, kidney transplantation, and live donation with a focus 
on the risks of live donation, benefits to recipient, and recovery following live donation.

2 Initiating a conversation with potential 
live donors

Program leaders provided an introduction to effective communication skills and sample language to use during 
conversations about live donation. Participants also role-played and practiced using supplemental materials 
(eg, educational pamphlets and business cards) as conversational aids.

3 Spreading the word Participants brainstormed a list of contacts in their personal networks beyond friends and family. Candidates 
wrote a short script about their search for a live donor, which could be used when talking one-on-one 
with potential donor, when speaking in front of large groups, or when creating posts or emails for online 
communications.

4 Success stories: transplant recipient 
and live donor panel

Participants were able to ask questions of prior donors and recipients. Participants were encouraged to invite 
potential donors to attend this session.

5 Program recap Program leaders highlighted the knowledge and skills gained by participants and facilitated a discussion of chal-
lenges to identifying a live donor and the next steps in that process.
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Knowledge About Live Donation
Among all study participants who completed both knowl-

edge questionnaires (N = 54), median baseline knowledge score 
was 63% (IQR, 50%–75%) and median final knowledge 
score was 83% (IQR, 67%–90%), a statistically significant 
increase (P < 0.001). The knowledge of candidates participating 
alone who completed both knowledge questionnaires (N = 9) 
increased from a baseline of 50% (IQR, 50%–70%) to a median 
final score of 83% (IQR 80%–90%) (P = 0.007), ^^^^and the 
knowledge of candidates participating with a champion who 
completed both knowledge questionnaires (N = 22) increased 
from a median baseline score of 63% (IQR, 58%–75%) to a 
median final score of 82% (67%–92%) (P = 0.001). Finally, 
the knowledge of champions who completed both knowledge 
questionnaires (N = 23) increased from a median baseline score 
of 67% (IQR, 50%–83%) to a median final score of 80% 
(67%–90%) (P = 0.002). There were no statistically significant 
differences between the 3 groups in terms of median knowledge 
scores at baseline (P = 0.4) and on final assessment (P = 0.7), or 
change in knowledge score (P = 0.1) (Figure 2A).

Among non-AA candidates who completed both knowl-
edge questionnaires (N = 13), there was a statistically signifi-
cant increase in median knowledge from a baseline of 60% 
(IQR, 50%–70%) to a final score of 90% (IQR, 83%–90%) 
(P = 0.001). AAs who completed both knowledge question-
naires (N = 18) similarly experienced an increase in median 
knowledge, from a baseline of 63% (IQR, 50%–75%) to a 
final score of 80% (IQR, 67%–90%) (P = 0.004; Figure  3). 
Non-AA and AA candidates had similar knowledge at base-
line (P = 0.9) and on final assessment (P = 0.1) and experienced 
similar increases in knowledge between the 2 time points 
(P = 0.3; Figure 2B).

Comfort Initiating Conversations About Live 
Donation

Among all study participants who completed both comfort 
questionnaires (N = 196), median baseline comfort with initiat-
ing conversations about live donation was 1.0 (IQR, 0.4–2.0) 
and median final comfort was 1.8 (IQR, 1.0–2.4), a statisti-
cally significant increase (P < 0.001). Candidates participating 
alone who completed both comfort questionnaires (N = 28) 

experienced a statistically significant increase in median com-
fort from 0.5 (IQR, 0.1–1.1) at baseline to 2.0 (IQR, 1.3–2.5) 
on final assessment (P < 0.001). Similarly, candidates partici-
pating with a champion who completed both comfort ques-
tionnaires (N = 88) increased their knowledge from a median 
of 1.0 (IQR, 0.4–2.0) at baseline to a final median score of 1.8 
(IQR, 1.0–2.4; P < 0.001). Champions who completed both 
comfort questionnaires (N = 80) increased their comfort from 
a median of 1.4 (0.6–2.1) at baseline to 1.8 (1.2–2.5) on the 
final assessment (P < 0.001). Among these groups, candidates 
who participated alone had a statistically significantly lower 
baseline comfort than candidates participating with a cham-
pion (P = 0.04) and than champions (P < 0.001). However, all 
groups had a similar final comfort level (P = 0.7; Figure 3A).

Among non-AA candidates who completed both comfort 
questionnaires (N = 59), median baseline comfort increased 
statistically significantly (P < 0.001) from a baseline of 0.8 
(IQR, 0.4–1.6) to a final comfort of 1.4 (IQR, 1.0–2.0). 
AA candidates who completed both comfort questionnaires 
(N = 56) also experienced a statistically significant increase 
(P < 0.001) in median comfort from a baseline of 1.0 (IQR, 
0.3–1.9) to a final comfort of 2.0 (IQR, 1.5–2.6; Figure 3). The 
increase in comfort was greater for AA candidates compared 
with non-AA candidates (P = 0.049), and the final comfort 
score was statistically significantly higher for AA candidates 
versus non-AA candidates (P = 0.005; Figure 3B).

Participants who experienced an increase in their comfort 
with living kidney donation had significantly higher final 
knowledge scores (median 90 [IQR, 80–92] versus 66 [54–79];  
P = 0.009) despite similar baseline knowledge scores (63 [50–75]  
versus 58 [41–75]; P = 0.5).

Donor Referrals
We received 81 live donor referrals on behalf of 39 LDC 

candidate participants. KT candidates who participated in 
the LDC program were almost 5.8 times as likely as matched 
controls to have a donor referral (aHR 

3.765.788.89; P < 0.001; 
Figure 4). Median (interquartile range, IQR) time from entry 
to first donor referral was 11.1 months (IQR, 3.1–31.8 mo) 
overall. Among LDC participants, the median time to referral 
was 9.1 (IQR, 3.3–20.8) months. Among candidates who par-
ticipated in the LDC program, we observed similar likelihood 

TABLE 2.

Characteristics of live donor champion participants vs 
matched controls

Characteristic
LDC  

(N  =  163)
Controls  
(N  =  441) P

Age, median (IQR) 58 (45–65) 58 (46–65) 0.6
Female 49.7% 49.5% 0.9
African American 50.3% 52.3% 0.7
Blood type   0.4
 O 53.1% 57.3%  
 A 25.3% 23.3%  
 B 16.1% 16.7%  
 AB 5.6% 2.7%  
Mo since listing without a donor referral, 

median (IQR)
9 (4–17) 9 (4–17) 0.9

Time to referral after participation, median (IQR) 9 (3–21) N/Aa  

aAs controls did not participate in LDC, there was no similar “start date” for the time to referral 
after participation comparison.
IQR, interquartile ratio; LDC, Live Donor Champion.

TABLE 3.

Characteristics of live donor champion participants who 
participated with a champion vs alone

Characteristic

Participated  
with a champion  

(N  =  122)

Participated  
alone  

(N  =  41) P

Age, median (IQR) 59 (44–65) 56 (46–65) 0.7
Female 53.3% 39.0% 0.1
African American 44.3% 68.3% 0.008
Blood type   0.9
 O 52.9% 53.7%  
 A 26.5% 22.0%  
 B 14.9% 19.5%  
 AB 5.8% 4.9% 0.3
Mo since listing without  

a donor referral, median (IQR)
8 (4–15) 10 (4–21)  

IQR, interquartile ratio.
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of having a live donor referral among candidates partici-
pating with a champion and candidates participating alone  
(aHR 0.691.463.13; P = 0.3).

Among non-AAs, candidate participants were 6 times as 
likely as controls to have a donor referral (aHR 3.315.9610.7; 
P < 0.001). Among AAs, candidate participants were 5.6 times 
as likely to have a donor referral (aHR 2.955.6210.69; P < 0.001; 
Figure 5). Participation in the LDC program was associated 
with a similar magnitude of increase in likelihood of donor 
referral compared with controls among non-AAs and AAs 
(interaction aHR 0.360.801.81; P = 0.6).

Donors who received live donor referrals and those who did 
not receive live donor referrals has similar baseline comfort with 
living kidney donation (0.6 versus 0.4; P = 0.9). However, donors 
who received a referral had significantly higher final comfort 
with living donation (2.4 versus 1.8; P = 0.03) and significantly 
greater increase in comfort level (1.8 versus 1.0; P = 0.01).

DISCUSSION

In this single-center study, participation in the LDC pro-
gram increased the knowledge, comfort, and donor referral 
rates of KT candidates, regardless of race. Compared with 
matched controls, candidates participating in the LDC pro-
gram were 5.8 times as likely to have a live donor referral. The 
increase in likelihood of live donor referral was similar among 
waitlist candidates participating in the LDC program with 
and without a champion. Similarly, participation in the LDC 
program was associated with a 5- to 6-fold higher likelihood 

of live donor referral compared with controls among both 
non-AAs and AAs.

Our finding that participation in the LDC program 
increased comfort initiating conversations about live dona-
tion is consistent with data from our initial pilot study of 15 
patients, which showed an increase in comfort over time for 
both candidates and their champions.19 However, the larger 
sample size in our current study was more generalizable and 
allowed analysis of subpopulations, such as candidates of dif-
ferent racial backgrounds and those who participated without 
a champion. While non-AA and AA participants had similar 
baseline comfort initiating conversations about live donation 
before participation in the LDC program and both groups 
experienced significant increases in their reported comfort, 
AA participants experienced greater gains and had a signifi-
cantly higher final comfort score. Additionally, compared with 
candidates who participated with a champion, candidates 
who participated alone had lower baseline comfort with and 
knowledge about donation but experienced a larger increase 
in both comfort and knowledge, resulting in similar final com-
fort and knowledge levels. Candidates who participated alone 
also had similar rates of donor referral to candidates who par-
ticipated with a champion. Therefore, the education provided 
through the LDC program might enable candidates to serve 
as their own champion. This suggests that the LDC program 
is effective in improving the live donation-related knowledge 
of candidates and their champions, that education is an effec-
tive tool for empowering candidates and their champions, and 
that with sufficient education many candidates can serve as 

FIGURE 2. Knowledge about live donation at baseline and after participation in the live donor champion program (A) by participant type and 
(B) by race. LDC, Live Donor Champion.

FIGURE 3. Comfort initiating conversations about live donation at baseline and after participation in the live donor champion program (A) 
by participant type and (B) by participant race. Comfort was assessed using a 4-point Likert scale ranging from 0 (uncomfortable) to 3 (very 
comfortable). LDC, Live Donor Champion.
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their own champions. For this reason, the education received 
by recipients through the LDC intervention was regarded as 
a benefit and mediator of any observed effects rather than 
as a confounder. Based on these findings, LDC could serve 
as a template for effective donor education and empower-
ment even at centers that do not dedicate resources to help-
ing donors identify a champion. Therefore, candidates who 
are unable to find a champion should be encouraged to par-
ticipate, and education should remain a focus of transplant 
programs due to its proven effectiveness in helping transplant 
candidates identify donor candidates.

As in our pilot study, participation in the LDC program was 
associated with an increased likelihood of live donor referral 
for KT candidates. This outcome was specifically chosen to 
isolate the effect of the LDC program on recipient’s ability to 
identify a donor, as numerous other factors (eg, health eligi-
bility, financial burden of donating) affect potential donors’ 
progression through the evaluation process. While not all 
transplant candidates were able to find potential donors 

through the LDC program, it helped 1 quarter of candidates 
with no existing donor referrals (and for whom usual care had 
failed) reach this important milestone. Overall, candidate par-
ticipants had almost 6 times the likelihood of a donor referral 
compared with matched controls. Additionally, participation 
in the LDC program was associated with a similar increase in 
likelihood of live donor referral among AA and non-AA LDC 
participants. Our findings suggest that the LDC program is 
effective in increasing live donor referral for AA waitlist can-
didates, a population that receives a disproportionately low 
percentage of LDKTs. Previously, several other interventions 
designed to increase access to LDKT for AA waitlist candi-
dates have been tested, such as the “House Calls” initiative 
by Rodrigue et al16,22–24 and the Talking About Live Kidney 
Donation (TALK) study by Boulware et al.25 In the “House 
Calls” study, home-based education dramatically improved 
live donor referral rates for both black and white participants 
but racial disparities in access to LDKT remained: among par-
ticipants who received home-based education, white partici-
pants were more likely to have a live donor inquiry (87.5% 
versus 77.4%), a potential live donor get evaluated (71.9% 
versus 48.4%), and receive a LDKT (59.4% versus 45.2%).24 
However, the House Calls study unquestionably demon-
strated the power of patient-centered supplemental educa-
tion in improving access to LDKT. The persistence of racial 
disparities suggests that multiple strategies for improving 
access to LDKT might be needed. Our study builds upon this 
existing literature of patient-centered education and empow-
erment by demonstrating a novel program that improved 
knowledge and comfort for AA and non-AA participants and 
increased living donor referrals rates for both AA and non-AA 
participants who had struggled to find potential donors. For 
these reasons, we believe that the LDC program is superior to 
standard of care and offers benefit to participants, particularly 
those who have otherwise failed to identify potential living 
donor candidates.

Notable limitations to this study include a small sample 
size within a single institution, a non-randomized design, and 
potential for selection bias. Participant enrollment was volun-
tary, and it is possible that participants were more motivated 
to identify a live donor than other candidates on the waitlist. 
Additionally, participants who attended LDC program ses-
sions but did not complete the surveys could similarly be less 
motivated. Since knowledge and comfort surveys were admin-
istered at specific meetings, any donors and Champions who 
were absent from that particular meeting but participated in 
the remainder of the program were unable to complete these 
assessment tools, which limited our ability to evaluate changes 
in knowledge and comfort for all participants. The observed 
increases in donor knowledge, comfort, and live donor refer-
ral might be partially due to increased access to transplant 
center staff rather than solely due to the educational materi-
als, but we believe that this is an inherent component of the 
program. While we found that participation in the LDC pro-
gram resulted in similar increases in likelihood of donor refer-
ral among AA and non-AA participants, it is possible that this 
result is due to a lack of statistical power.

CONCLUSION

In conclusion, low rates of LDKT and racial dispari-
ties in access to LDKT might be reduced through targeted 

FIGURE 5. Time to first live donor referral among waitlist candidates 
participating in the live donor champion program vs matched controls, by 
candidate race. African American LDC participant candidates were 56% 
less likely than non-African American LDC participant candidates to have 
a live donor referral. AA, African American; LDC, Live Donor Champion.

FIGURE 4. Time to first live donor referral among waitlist candidates 
participating in the live donor champion vs matched controls. LDC 
participants were 5.2 times as likely as matched controls to receive a 
live donor referral. LDC, Live Donor Champion.
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educational programs and the involvement of candidates’ 
friends and family members as champions. The LDC program 
has demonstrated effectiveness for waitlist candidates regard-
less of race and might decrease disparities in access to LDKT 
by engaging AAs in this program.
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