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Original Clinical Science—General

Background. Racial/ethnic minorities face known disparities in likelihood of kidney transplantation. These disparities 
may be exacerbated when coupled with ongoing substance use, a factor also reducing likelihood of transplantation. 
We examined whether race/ethnicity in combination with ongoing substance use predicted incidence of transplanta-
tion. Methods. Patients were enrolled between March 2010 and October 2012 at the time of transplant evaluation. 
Substance use data were retrieved from transplant evaluations. Following descriptive analyses, the primary multivariable 
analyses evaluated whether, relative to the referent group (White patients with no substance use), racial/ethnic minor-
ity patients using any substances at the time of evaluation were less likely to receive transplants by the end of study 
follow-up (August 2020). Results. Among 1152 patients, 69% were non-Hispanic White, 23% non-Hispanic Black, and 
8% Other racial/ethnic minorities. White, Black, and Other patients differed in percentages of current tobacco smoking 
(15%, 26%, and 18%, respectively; P = 0.002) and illicit substance use (3%, 8%, and 9%; P < 0.001) but not heavy alco-
hol consumption (2%, 4%, and 1%; P = 0.346). Black and Other minority patients using substances were each less likely 
to receive transplants than the referent group (hazard ratios ≤0.45, P ≤ 0.021). Neither White patients using substances 
nor racial/ethnic minority nonusers differed from the referent group in transplant rates. Additional analyses indicated that 
these effects reflected differences in waitlisting rates; once waitlisted, study groups did not differ in transplant rates. 
Conclusions. The combination of minority race/ethnicity and substance use may lead to unique disparities in likelihood 
of transplantation. To facilitate equity, strategies should be considered to remove any barriers to referral for and receipt of 
substance use care in racial/ethnic minorities.

(Transplantation 2022;00: 00–00).
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INTRODUCTION
Disparities related to race and ethnicity in receipt of kidney 
transplantation in the United States are well known.1-12  
Indeed, one priority of the 2014 modifications to the 
national Kidney Allocation System was to improve the 
opportunity for transplantation among underserved popu-
lations, including racial/ethnic minorities.13 Nevertheless, 
a recent analysis showed little, if any, such improvement 
across the past 2 decades.14 Black, Hispanic, and other 
minority patients remain at a disadvantage relative to 
non-Hispanic White patients; these disparities persist even 
when differences in patients’ medical statuses are taken 
into account.3-10,14 Moreover, the disparities cannot be 
ascribed solely to differences in referral patterns because 
they are also observed after referral and evaluation for 
transplantation.3,5,8,10,12,15,16

We hypothesized that race/ethnicity disparities may be 
further heightened when coupled with a similarly potent 
factor that can affect likelihood of kidney transplanta-
tion: substance use, including tobacco use, heavy alcohol 
consumption, or illicit substance use. Ongoing substance 
use is generally a contraindication to candidacy,17-24 
based on important concerns that pretransplant substance 
use increases patients’ risk for poorer posttransplant 
outcomes25-32;  however, some studies fail to find such 
effects.27,31,33-38 In addition, consistent with candidate 
selection recommendations,17-24 data show that, if active 
substance users demonstrate abstinence (eg, via any of an 
array of effective interventions20,26,31), they can have suc-
cessful posttransplant outcomes.20,23,34,39-41 Despite such 
data, growing evidence indicates that active substance use 
substantially reduces patients’ chances for kidney trans-
plantation, raising difficult concerns about equity in the 
transplantation process.32,42-44

The same psychosocial factors that may help to explain 
race/ethnicity disparities in kidney transplantation (eg, 
barriers to receipt of health care in general, fewer social 
and financial resources to support health, clinician 
bias4,5,8-10,15,45,46) also reduce the likelihood of substance 
use treatment.47-49 As a result, racial/ethnic minorities 
under consideration for transplantation may not obtain 
adequate care for substance use problems or meet trans-
plant candidacy requirements for abstinence. Furthermore, 
it has been proposed that individuals who belong to mul-
tiple groups facing health- and healthcare-related dispari-
ties (here, racial/ethnic minorities and substance users) 
are by far the most disadvantaged: this “double jeopardy 
hypothesis”50-52 would therefore also suggest that minor-
ity patients who use substances may be especially unlikely, 
compared with non-Hispanic White patients, to receive 
kidney transplants.

Given a dearth of evidence on the combined impact of 
race/ethnicity with substance use, we examined a cohort of 
individuals undergoing evaluation for kidney transplanta-
tion to achieve several goals. First, we sought to examine 
whether patterns and types of substances used varied by 
race/ethnicity. Second, we evaluated whether likelihood 
(ie, probability) of transplantation could be predicted by 
the unique combination of patients’ race/ethnicity and 
whether they used any substances. To do this, we examined 
overall incidence of transplantation and then examined 
its 2 components: whether patients were waitlisted for 
transplant and, among waitlisted patients, whether they 

received transplants. Finally, to better understand predic-
tive effects of race/ethnicity in combination with substance 
use, we explored these effects on outcomes separately for 
specific types of substances used.

MATERIALS AND METHODS

Study Design and Patients
We examined a cohort of 1152 patients previously 

enrolled at the time of their transplant evaluation in a 
prospective investigation of social factors predicting kid-
ney transplantation.12,53 Substance use data were not 
originally collected; we obtained these data for the present 
study from patients’ electronic medical record (EMR).

Patients enrolled were aged ≥18 y  and English-speaking, 
had not received a previous kidney transplant, and underwent 
transplant evaluations between March 2010 and October 
2012 at the University of Pittsburgh Medical Center.53 Among 
potential participants, 86% were enrolled (with no demo-
graphic differences between those enrolled versus not).53

With University of Pittsburgh Institutional Review 
Board approval, participants provided informed consent 
for study interviews and EMR reviews.

Measures

Race/Ethnicity, Other Demographics, and Clinical 
Characteristics at Transplant Evaluation

Based on the original study’s research interviews with 
patients using standardized questioning,53 we classified 
patients as non-Hispanic White (hereafter referred to as 
White), non-Hispanic Black (Black), or under the category 
“Other race/ethnicity.” (There were too few individuals in 
the latter category to create additional groups.)

Other demographics were obtained during the research 
interviews, and clinical characteristics were extracted 
from the EMR (Table  1). We calculated the Charlson 
Comorbidity Index score from EMR information.54-56

Substance Use

Transplant Team Assessments of Substance Use  
and Data Extraction for Present Study

We used patients’ transplant evaluations, reported in the 
EMR, to determine substance use. As part of the medical 
assessment, patients received a psychosocial evaluation by a 
clinical social worker. It covered psychosocial history and cur-
rent status based on a semistructured patient interview plus 
collateral information from their primary family caregiver. 
The psychosocial evaluation followed a template specifying 
areas required to be examined and described in the evalu-
ator’s report, including current and past tobacco, alcohol, 
and illicit substance use; periods of abstinence; and amount 
and duration of current use. We also retrieved EMR reports 
from all other medical components of the transplant evalua-
tion, including assessments by nephrologists, surgeons, nurse 
coordinators, and pharmacists. (During the study enrollment 
period, toxicology screening was not performed as part of the 
evaluation. Advanced kidney disease renders urine screening 
[the most common strategy] difficult or impossible to use.57)

From these data, we determined whether study partici-
pants (a) smoked tobacco, (b) engaged in heavy alcohol con-
sumption, or (c) used any illicit substances. Table 2 defines 
these categories of substance use. For each, we identified 
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TABLE 1.

Study participants’ demographic and clinical characteristics at evaluation for kidney transplantation, stratified by 
participant race/ethnicity

 
Characteristic

 Race/ethnicity 3-group comparison

Total sample
N = 1152

Non-Hispanic
White

n = 789

Non-Hispanic 
Black

n = 267
Othera

n = 96 Testb P

Demographic
  Age, M (SD)  56.0 (13.3)  56.9 (13.4)  53.8 (12.4)  54.0 (13.8)  7.03 0.001
  Sex, % (n) female  38.8 (447)  38.3 (302)  39.0 (104)  42.7 (41)  0.71 0.622
  Education, % (n) high school or less  47.8 (551)  45.5 (359)  51.3 (137)  57.3 (55)  6.46 0.040
  Marital status, % (n) married or partnered  51.1 (589)  57.9 (457)  33.0 (88)  45.8 (44)  50.92 <0.001
  Employed, % (n) yes  25.5 (294)  28.8 (227)  17.6 (47)  20.8 (20)  14.30 0.001
  Occupation, % (n) blue collar/manualc  51.8 (587)  47.3 (373)  62.2 (166  60.4 (58)  20.83 <0.001
  Health insurance, % (n) public only  

      (vs any private coverage)
 36.8 (424)  29.7 (234)  52.8 (141)  51.0 (49)  55.10 <0.001

Clinical
  Primary indication for transplant, % (n)
    Diabetes  40.5 (467) 39.4 (311)  43.4 (116)  41.7 (40)  63.22 <0.001
    Hypertension 20.1 (232) 15.5 (122) 33.0 (88) 22.9 (22)   
    Glomerulonephritis 12.8 (147) 13.2 (104) 12.0 (32) 6.3 (22)  
    Other 26.6 (306) 31.9 (252) 11.6 (31) 29.2 (28)  
  Diabetes, % yes (n)d  44.5 (513) 43.2 (341) 47.6 (127)  46.9 (45)  1.76 0.415
  Hypertension, % yes (n)d  32.5 (374) 26.0 (205) 51.3 (137)  33.3 (32)  58.41 <0.001
  On dialysis, % yes (n)  65.6 (756)  60.3 (476)  80.0 (214)  68.8 (66)  35.19 <0.001
  If on dialysis, duration, % ≤6 mo (n)  49.2 (372)  51.9 (247)  45.8 (98)  40.9 (27)  4.19 0.123
  BMI, kg/m2, M (SD)  29.5 (6.2)  29.6 (6.2)  29.5 (6.5)  29.0 (5.8)  0.44 0.642
  Other comorbidities
    Charlson Comorbidity Index, M (SD)e  4.2 (1.7)  4.1 (1.7)  4.4 (1.9)  4.2 (1.5)  3.27 0.038
    Heart disease (CAD, valvular disease,  

   �   cardiomyopathy, heart failure),  
% yes (n)

54.7 (630) 53.7 (424) 57.7 (154) 54.2 (52) 1.26 0.532

    Peripheral vascular disease, % yes (n) 32.5 (374) 31.3 (247) 35.2 (94) 4.4 (33) 1.56 0.459
    Chronic pulmonary disease, % yes (n) 29.1 (355) 28.6 (563) 32.2 (181) 24.0 (23) 2.56 0.278
  History of medical nonadherence, % yes (n)f  14.5 (167)  12.7 (100)  18.7 (50)  17.7 (17)  6.77 0.034
  Have possible living donor to be tested,  

      % yes (n)
 51.2 (590)  51.7 (408)  49.4 (132)  52.1 (50)  0.44 0.801

  If waitlisted for transplant (n = 656),
    Waitlisted before KAS in 2014, % yes (n)  94.4 (619)  96.7 (470)  87.3 (103)  88.5 (46)  – <0.001
  �  Waitlisted before smoking cessation was  

  required for listing (2013), % yes (n)g
25.0 (164) 21.4 (104) 37.3 (44) 30.8 (16) 13.79 <0.001

Study outcomes by end of follow-up, % yes (n)
  Outcome 1: Received transplant  36.0 (415)  38.9 (307)  28.5 (76)  33.3 (32)  – –
    Competing risk: Death 44.0 (507) 44.0 (34.7) 42.7 (114) 47.9 (46)
    Censored: Alive, no transplant 20.0 (230) 17.1 (135) 28.8 (77) 18.8 (18)
      Case closed, incomplete evaluation (109) (57) (46) (6)
      Team declined patient for transplant (72) (50) (16) (6)
      Patient choice to withdraw from  

      process
(38) (24) (11) (3)

      Patient on waitlist at end of study (11) (4) (4) (3)
  Outcome 2: Waitlisted  56.9 (656)  61.6 (486)  44.2 (118)  54.2 (52)  – –
    Competing risk: Death 29.7 (342) 27.8 (219) 33.3 (89) 35.4 (24)
    Censored: Alive, not waitlisted 13.4 (154) 10.6 (84) 22.5 (60) 10.4 (10)
      Case closed, incomplete evaluation (109) (57) (46) (6)
      Team declined patient for waitlisting (27) (18) (8) (1)
      Patient choice to withdraw from  

      process
(18) (9) (6) (3)

Continued next page

Copyright © 2022 Wolters Kluwer Health, Inc. Unauthorized reproduction of this article is prohibited.



4	 Transplantation  ■  xxx 2022  ■ Volume 00  ■  Number 00	 www.transplantjournal.com

TABLE 2.

Definition of each of 3 types of substance use

Type of substance Definition of use

Tobacco smoking Continuous, active daily or intermittent smoking with no period of abstinence61,62

Heavy alcohol consumption Either:
•  meeting standard criteria for heavy drinking61,63 (men: >14 drinks/wk or >4 drinks/occasion; women: >7 drinks/wk  

or >3 drinks/occasion) or
•  referral or participation in alcohol treatment or rehabilitation.

Illicit substance use Using any illegally obtained substance, including misuse of prescribed substances (ie, use of prescriptions that are not 
one’s own or use not directed by healthcare providers),64 including

•  marijuana (not legal in Pennsylvania or surrounding states for any purpose at the time of transplant evaluations)
•  stimulants
•  opioids
•  hallucinogens
•  sedatives

  Outcome 3: If waitlisted, received transplant  63.3 (415)  63.2 (307)  64.4 (76)  61.5 (32) – –
    Competing risk: Death 25.2 (165) 26.3 (128) 21.2 (25) 23.1 (12)
    Censored: Alive on waitlist, no transplant 11.6 (76) 10.5 (51) 14.4 (17) 15.4 (8)
      Team declined patient for transplant (45) (32) (8) (5)
      Patient choice to withdraw from  

      process
(20) (15) (5) (0)

      Patient on waitlist at end of study (11) (4) (4) (3)
aIncludes Hispanic (n = 21), Asian/Pacific Islander (n = 15), Native American (n = 8), and multiracial (n = 52).
bF test for means; χ2 test for proportions. When P values but no test values are reported, Fisher exact tests were used because of small expected frequencies in some cells. For study outcomes, groups’ 
simple proportions cannot be statistically compared because patients vary in time to the events58; see Table 4 for relevant comparisons.
cBased on the Hollingshead occupational classification.59

dBy convention, includes all cases, no matter whether the condition was the primary indication for transplantation or whether the condition was listed as a comorbidity in patients’ medical record.60

eThe index is a count of 19 conditions, spanning several hundred ICD diagnosis and procedure codes, weighted by severity (total possible score range, 0–33).54,56 Although the index includes peripheral 
vascular disease (PVD), chronic pulmonary disease, and some diagnoses related to heart disease (reflecting myocardial infarction and congestive heart failure), we also separately considered PVD, 
chronic pulmonary disease, and an expanded range of heart diseases in the cohort given the importance of these conditions in the end-stage kidney disease population.
fBased on data from the psychosocial evaluation for transplantation. The evaluator used a template requiring collection of information on nonadherence to medications, dialysis, clinic appointments/
testing, and fluid/dietary restrictions. These data were gathered by the evaluator from the patient as well as from collateral sources (primary family caregiver, medical records).
gSee Methods section for description of transplant program approach to substance use and waitlisting for transplant. Beginning in 2013, no active smokers were listed for transplantation. Heavy alcohol 
use and illicit substance use were absolute contraindications to transplant across the entire study period (2010–2020).
BMI, body mass index; CAD, coronary artery disease; KAS, Kidney Allocation System; PVD, peripheral vascular disease.

TABLE 1. (Continued)

 
Characteristic

 Race/ethnicity 3-group comparison

Total sample
N = 1152

Non-Hispanic
White

n = 789

Non-Hispanic 
Black

n = 267
Othera

n = 96 Testb P

participants engaging in current use or past (but not cur-
rent) use or having no history of use. We also extracted other 
characteristics of participants’ usage history (see Table 3).

Two coauthors (R.N.D.  and M.A.D. blinded to study 
outcomes) coded all EMR information. They first inde-
pendently reviewed 10 patients’ transplant psychosocial 
and medical evaluations, reconciled any discrepancies, 
and coded 10 additional evaluations to establish reliability 
(intraclass r or κ > 0.90). Remaining patients’ data were 
then coded by one of these coauthors, with periodic dou-
ble coding by both to reduce any coding drift. One author 
(M.A.D.) then reviewed coding for all patients to ensure 
final coding accuracy.

Transplant Team Approach to Substance Use
Heavy alcohol use and any illicit substance in the cat-

egories listed above are absolute contraindications to 
transplantation. Until 2013, smoking was a relative 

contraindication, as was typical in most US kidney trans-
plant programs66,67;  however, all patients were strongly 
encouraged to quit and were educated on smoking risks 
in relation to transplantation. Smoking did not preclude 
waitlisting and transplantation in the absence of diagnosed 
lung disease and poor lung function test results, espe-
cially if patients were light smokers (≤5 cigarettes/d68,69). 
Beginning in 2013, active smokers were not waitlisted or 
transplanted. Across the entire study period (2010–2020), 
active substance users were seen by a behavioral health 
specialist (psychiatrist or psychiatric nurse) who identified 
and made referrals for cessation intervention. Individuals 
found to drink heavily or use illicit substances at evalua-
tion for transplantation were required to undergo random 
blood testing for toxicology screening and to achieve ≥3 
negative tests before waitlisting. Determination of smoking 
cessation was based on the patient and collateral (primar-
ily family member) report. Although 6 mo of abstinence 
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TABLE 3.

Characteristics of tobacco, alcohol, and illicit substance use in the cohort

 
Characteristica

 Race/ethnicity 3-group comparison 

Total sample
N = 1152

White
n = 789

Black
n = 267

Other
n = 96 Testb P

Tobacco use
  Smoking status, % (n)     16.76 0.002
    Current smoker 17.6 (203) 14.8 (117) 25.8 (69) 17.7 (17)   
    Former smoker 46.7 (538) 48.2 (380) 42.7 (114) 45.8 (44)   
    Never smoked 35.7 (411) 37.0 (292) 31.5 (84) 36.5 (35)   
  In smokers, products ever used
    Cigarettes, % (n) yes 97.7 (724) 97.4 (484) 97.8 (179) 100.0 (61) – 0.671
    Cigars, % (n) yes 7.0 (52) 7.0 (35) 7.1 (13) 6.6 (4) – 1.000
    Pipes, % (n) yes 1.9 (14) 2.4 (12) 0.5 (1) 1.6 (1) – 0.314
  Current cigarette packs/d, median (IQR)c 0.50

(0.30–1.00)
0.50

(0.35–1.00)
0.50

(0.25–0.80)
0.50

(0.35–1.00)
3.54 0.170

  In all lifetime smokers, years smoked,  
    M (SD)

24.8 (13.8) 24.7 (14.1) 24.3 (12.9) 26.6 (13.8) 0.58 0.561

  In former smokers, time abstinent     – 0.050
    <6 mo 5.9 (31) 4.8 (18) 8.0 (9) 9.5 (4)   
    ≥6 mo–5 y 23.3 (123) 21.2 (79) 25.9 (29) 35.7 (15)   
    >5 y 70.8 (373) 74.0 (276) 66.1 (74) 54.8 (23)   
  Ever used other nicotine products, % (n) yesd

    Chewed tobacco or snuff 6.9 (80) 8.7 (69) 1.5 (4) 7.3 (7) 16.23 <0.001
    Electronic cigarettes 0.2 (2) 0.0 (0) 0.0 (0) 2.1 (2) – 0.007
Alcohol use
  Heavy drinking, % (n)     – <0.001
    Current heavy drinker 2.6 (30) 2.4 (19) 3.7 (10) 1.0 (1)   
    Former heavy drinker 19.8 (228) 17.0 (134) 28.8 (77) 17.7 (17)   
    Never drank heavily 77.6 (894) 80.6 (636) 67.4 (180) 81.3 (78)   
  Current heavy drinkers, drinks/d,  

    median (IQR)
5.5 (3.5–7.0) 5.5 (3.5–7.0) 5.5 (5.5–8.0) 3.5 (–) 2.49 0.288

  In former heavy drinkers, time abstinent  
    from heavy drinking, % (n)

    – 0.619

    <6 mo 2.3 (5) 2.4 (3) 2.9 (2) 0.0 (0)   
    ≥6 mo–5 y 39.6 (88) 36.5 (46) 43.1 (31) 52.9 (9)   
    >5 y 58.1 (129) 61.7 (82) 54.2 (39) 47.1 (8)   
  In former heavy drinkers, % (n) abstinent  

    from any alcohol
54.4 (124) 55.2 (74) 51.9 (40) 58.8 (10) 0.36 0.834

Illicit substance use
  Substance use status, % (n)     – <0.001
    Current user 4.6 (53) 2.9 (23) 7.9 (21) 9.4 (9)   
    Former user 26.0 (300) 21.8 (172) 39.0 (104) 25.0 (24)   
    Never used substances 69.4 (799) 75.3 (594) 53.2 (142) 65.6 (63)   
  In substance users, products ever used
    Marijuana, % (n) 89.5 (316) 95.4 (186) 82.4 (103) 81.8 (27) – <0.001
    Stimulants (eg, cocaine, amphetamines),  

    % (n)
34.0 (120) 25.6 (50) 46.4 (58) 36.4 (12) – 0.001

    Opioids (eg, heroin, oxycodone), % (n) 12.5 (44) 8.2 (16) 18.4 (23) 15.2 (5) – 0.019
    Hallucinogens (eg, LSD, mescaline), % (n) 3.4 (12) 5.1 (10) 0.8 (1) 3.0 (1) – 0.093
    Other/unspecified polydrug usee 4.8 (17) 4.1 (8) 6.4 (8) 3.0 (1) – 0.648
  In substance users, products ever used,  

    % (n)
    – <0.001

    Only marijuana 61.5 (217) 70.8 (138) 48.8 (61) 54.5 (18)   
    Only other substances 10.5 (37) 4.6 (9) 17.6 (22) 18.2 (6)   
    Both marijuana and other substances 28.0 (99) 24.6 (48) 33.6 (42) 27.3 (9)   

Continued next page
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  In former users of any substance,  
    time since quit, % (n)

    – 0.006

    <6 mo 3.8 (10) 2.7 (4) 6.5 (6) 0.0 (0)   
    ≥6 mo–5 y 18.0 (48) 11.4 (17) 25.8 (24) 29.2 (7)   
    >5 y 78.2 (208) 85.9 (45) 67.7 (63) 70.8 (17)   
aThe following variables had missing cases: current number of cigarettes/d, 7 cases (4 White, 3 Black); years smoked, 79 cases (52 White, 18 Black, 9 Other); duration of smoking abstinence, 20 
cases (11 White, 7 Black, 2 Other); duration of alcohol abstinence, 6 cases (1 White, 5 Black); and duration of substance use abstinence, 34 cases (23 White, 11 Black).
bF test for means, Kruskal-Wallis test for medians, and χ2 test for proportions. For variables for which no test is reported, Fisher exact test was used because of small expected frequencies in some 
cells.
cCigar and pipe smoking was converted to equivalent cigarette use based on approximate equivalents in grams of smoked tobacco: 1 cigar = 4 cigarettes, 1 pipe = 3.5 cigarettes.65

dPack-years could not be calculated because historical information on usage patterns was not sufficiently detailed.
eIllicit use of sedatives (eg, benzodiazapines, barbiturates) was combined with all other remaining substances because of low prevalence.
IQR, interquartile range; LSD, d-lysergic acid diethylamide.

TABLE 3. ( Continued)

 
Characteristica

 Race/ethnicity 3-group comparison 

Total sample
N = 1152

White
n = 789

Black
n = 267

Other
n = 96 Testb P

TABLE 4.

Predictors of kidney transplantation and waitlist-related outcomes, multivariable (competing risk) analysis and resulting 
subdistribution hazard ratios

 
Kidney transplantation  

in total cohort

Process toward kidney transplantation

Waitlisted for transplant
Among waitlisted patients, 

received transplant

No. of incident events/total no. of patientsa 415/1152b 656/1152 415/656
Multivariable analysis HR (CI), P HR (CI), P HR (CI), P
  Race/ethnicity by current substance use groupsc

    White, no substance use (referent) – – –
    Black, no substance use 0.76 (0.56-1.02), 0.070 0.73 (0.58-0.91), 0.005 0.99 (0.74-1.32), 0.949
    Other, no substance use 1.00 (0.70-1.43), 0.980 0.79 (0.55-1.13), 0.199 0.96 (0.68-1.35), 0.804
    White, current substance use 0.73 (0.50-1.06), 0.094 0.55 (0.42-0.72), <0.001 1.09 (0.77-1.53), 0.633
    Black, current substance use 0.45 (0.23-0.85), 0.014 0.32 (0.22-0.47), <0.001 0.76 (0.47-1.25), 0.288
    Other, current substance use 0.33 (0.13-0.84), 0.021 0.60 (0.37-0.99), 0.049 0.69 (0.26-1.79), 0.448
  Covariates
    Age, y 0.97 (0.97-0.98), <0.001 0.98 (0.98-0.99), <0.001 0.97 (0.97-0.98), <0.001
    Employment status, unemployed 0.69 (0.55-0.86), 0.001 0.74 (0.62-0.88), 0.001 0.68 (0.55-0.84), <0.001
    Health insurance, public only  

    (vs any private coverage)
0.75 (0.58-0.96), 0.022 0.71 (0.59-0.86), 0.001 0.78 (0.60-0.99), 0.048

    BMI 0.98 (0.96-0.99), 0.013 0.99 (0.98-1.00), 0.076 0.98 (0.97-1.00), 0.056
    Hypertension, yes 1.17 (0.93-1.47), 0.180 1.10 (0.92-1.31), 0.317 1.13 (0.91-1.41), 0.272
    On dialysis, yes 0.80 (0.65-0.98), 0.035 0.62 (0.52-0.73), <0.001 0.83 (0.68-1.01), 0.065
    Charlson Comorbidity Index,d higher  

    score = worse
0.27 (0.15-0.50), <0.001 0.30 (0.19-0.49), <0.001 0.39 (0.22-0.69), <0.001

    Chronic pulmonary disease, yes 0.84 (0.65-1.09), 0.185 0.83 (0.70-0.99), 0.034 0.95 (0.73-1.23), 0.705
    History of medical nonadherence, yes 0.82 (0.59-1.13), 0.226 0.80 (0.63-1.02), 0.067 0.90 (0.65-1.24), 0.522
    Waitlisted before 2014 implementation of KASe 0.80 (0.77-0.83), <0.001  – 0.78 (0.43-1.40), 0.398
    Improvement in model fit over null  

    model: χ2 (df), P
 284.7 (15), <0.001  255.0 (14), <0.001  124.0 (15), <0.001

aFor each outcome, patients were followed until the event of interest or until censoring due to death (competing risk) or other reasons (see Table 1 for numbers of patients by reasons for censoring). 
Only 11 patients (<1% of all patients; <2% of those waitlisted) were censored because the study observation period ended; they had been waitlisted and were on the waitlist at study’s end). They 
were followed in the study for median of 8.4 y (IQR, 8.1–8.8) and had been on the waitlist for a median of 6.5 y (IQR, 3.9–7.9).
bOf the 415 patients receiving transplants, 134 received living donor transplants. Numbers of outcome events are too small to examine race/ethnicity by substance use groups as predictors separately 
for living vs deceased donor transplants.
cWe chose to compare groups defined by the combination of race/ethnicity and substance use, with the referent group of non-Hispanic White patients, because of the ease of displaying and 
interpreting specific disparities in the outcomes. An alternative for evaluating our hypothesis (ie, that the 2 groups of racial/ethnic minority patients who used substances would show particularly 
great disadvantage on outcomes) is to test a planned contrast using contrast weights to capture the notion of synergistic effects. The statistical tests and P levels associated with evaluating this 
planned contrast within competing risk models were z = 2.99, P = 0.003 for the outcome of kidney transplantation; z = 4.95, P < 0.001 for waitlisting; and z = 1.34, P = 0.182 for transplant among 
waitlisted patients. (Note that decomposing this planned contrast into its component parts, ie, separately testing main effects for race/ethnicity and substance use and an interaction effect, would 
provide only a piecemeal evaluation of our hypothesis rather than a focused test of it. Planned contrasts give greater power and precision than piecemeal testing when specific hypotheses such as 
those pertaining to synergy are proposed.86,87)
dLog transformed before analysis.
eIncluded as a time dependent covariate in analysis of time to transplant in full cohort.
CI, confidence interval; HR, hazard ratio; IQR, interquartile range; KAS, Kidney Allocation System.
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from all substances was desirable before waitlisting and 
transplantation, abstinence duration was considered in the 
context of medical urgency.

Outcomes
We followed the cohort through August 2020 for 3 

outcomes. Our main outcome was time to kidney trans-
plantation. We then decomposed this outcome into time 
to placement on the active waitlist and, among patients 
waitlisted, time from waitlisting to transplantation.

Statistical Analysis
We examined descriptive data on demographic, clini-

cal, and substance use characteristics across the 3 race/
ethnicity groups using standard tests for continuous and 
categorical variables.

To examine whether particular combinations of race/
ethnicity and substance use predicted study outcomes, 
we cross-classified race/ethnicity by patients’ use of 
any (versus no) substances at the time of the transplant 
evaluation, yielding 6 groups: White patients with and 
without current use (ie, past use only or never used sub-
stances); Black patients with and without current use; 
and Other race/ethnicity patients with and without cur-
rent use. We targeted current use for predictive analyses 
because it is most relevant for transplant candidate selec-
tion decisions.17-24

Primary Multivariable Analyses
We used time-to-event analyses (Fine-Gray competing 

risk models, with death as a competing event)70,71 to exam-
ine the cumulative incidence of study outcomes across the 
study groups defined by race/ethnicity in combination 
with any substance use. A separate model was fit for each 
outcome. These analyses controlled for demographic and 
clinical covariates that showed at least small associations 
(effect sizes) with (a) 1 or more study outcomes (ie, sub-
distribution hazard ratios [HRs] >1.50) as well as (b) the 
race/ethnicity-substance use predictor groups (ie, Cramér’s 
V ≥ 0.10 for categorical covariates, Cohen’s f ≥ 0.10 for 
continuous covariates).72-74

We adopted a competing risk approach because, given 
our observational data, we sought to identify predictors 
of the likelihood (ie, probability) of outcomes rather than 
test causal relationships. Fine-Gray models are superior 
to other approaches when prediction, rather than cause, 
is the goal.70,75-79 In the presence of a competing risk, 
conventional models (eg, Cox models) would not allow 
our study goals to be achieved: they permit neither unbi-
ased estimation of variables’ predictive effects on the 
cumulative incidence of outcomes nor accurate estima-
tion of the probability of outcomes during the period of 
observation.70,71

Nevertheless, it can be useful to also fit conventional 
Cox models to provide a more complete understanding of 
the role of a putative risk factor on occurrence of a given 
outcome.75,79,80 Although Cox models cannot address 
cumulative incidence or the probability of the outcome 
(our chief interest), such models consider the impact of the 
risk factor on the instantaneous rate of occurrence of the 
outcome in individuals who are currently event free.70,80

Ancillary Competing Risk Analyses
For any outcome for which race/ethnicity–substance-

use group differences emerged, we explored whether use 
of particular categories of substances might play a role. 
We examined (a) race/ethnicity cross-classified by current 
smoking and (b) race/ethnicity cross-classified by current 
use of any other substances (heavy alcohol use or illicit 
substances; these categories had too few cases to consider 
separately). Thus, for each outcome, we fit an additional 
Fine-Gray model with the predictor of interest (race/eth-
nicity by smoking or race/ethnicity by heavy alcohol/any 
illicit substance use) and the covariates. To control for 
false discovery in these exploratory analyses, we applied 
the Benjamini-Hochberg method to set the allowable false-
positive rate to 0.05.81,82 This approach has greater power 
than traditional multiple comparison adjustments.81

RESULTS

Sample Description
Among the 1152 patients, 789 (68.5%) were White, 

267 (23.2%) were Black, and 96 (8.3%) were in the Other 
race/ethnicity group (consisting mostly of individuals 
identifying as multiracial; see Table 1, footnote a). White 
patients were more educated, more likely to be married 
and employed, and less likely to have held blue collar/
manual occupations or rely solely on public health insur-
ance. They were older, but group differences were small. 
On clinical characteristics, Black patients were more likely 
to have hypertension (as the primary indication for trans-
plantation or as a comorbid diagnosis) and receive dialysis. 
They had higher Charlson Comorbidity scores, but group 
differences were small; mean scores resembled those in 
other end-stage renal disease populations.83-85 There were 
no differences in history of heart disease, peripheral vascu-
lar disease, or pulmonary disease. White patients were less 
likely to have histories of medical nonadherence. Given 
that transplant evaluations occurred from 2010 to 2012, 
most waitlisted patients were waitlisted before Kidney 
Allocation System implementation.

Table 1 also lists the numbers of patients experiencing 
study outcomes and reasons for censoring. We used these 
data in time-to-event analyses addressing study aims.

Substance Use Patterns and Progression Toward 
Transplantation

Figure  1 shows the race/ethnicity groups’ distribution 
on current, past, and no lifetime tobacco smoking, heavy 
alcohol use, illicit substance use, and use of any of these 
types of substances. Smoking (current or past) was the 
most common type of substance use. The groups differed 
significantly in their distributions of use of each type of 
substance, as well as on the composite variable reflecting 
any substance use (see Figure 1 for statistical tests).

We also performed more focused comparisons (con-
trolling the false discovery rate) to examine specifically 
whether rates of current use (versus past/no use) differed 
by race/ethnicity. There were differences on current smok-
ing (χ2(2) = 16.67, P < 0.001), with the highest percentage 
among Black patients. The groups differed on current 
illicit substance use (Fisher exact test, P < 0.001), and cur-
rent use of any substances (χ2(2) = 22.07, P < 0.001): Black  
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and Other race/ethnicity patients were most likely to cur-
rently use illicit substances and to be current users of any 
substances. There were no differences on current heavy 
alcohol use (Fisher exact test, P = 0.346)

Table 3 presents additional descriptive information on 
the groups’ substance use patterns. Cigarettes were the 
most commonly smoked tobacco. The vast majority of 
past smokers had ≥6 mo of abstinence. The only significant 
differences were that Black participants were less likely 
to have chewed tobacco and electronic cigarette use was 
reported only by Other race/ethnicity patients.

There were no significant differences by race/ethnicity 
on alcohol use characteristics. Most past heavy drink-
ers had abstained from heavy use for ≥6 mo; a majority 
abstained from all alcohol use.

The race/ethnicity groups differed on multiple parame-
ters of illicit substance use. In patients ever using illicit sub-
stances, marijuana was most common, especially among 
White patients. Black patients were more likely to have 
ever used stimulants or opioids and to have lifetime histo-
ries of combined use of marijuana and other substances. 
Among all past illicit substance users, most had been absti-
nent for ≥6 mo. White patients were most likely to have 
long periods of abstinence.

Finally, we characterized patterns of co-occurrence of 
tobacco, heavy alcohol, and illicit substance use among 
current users, as well as these patients’ progression toward 
abstinence and transplantation (Figure  2). As shown in 
Figure  2A, tobacco smoking most often occurred alone; 
only 19% (23 + 1 + 14 = 38) of 203 smokers also used illicit 
substances or drank heavily. In contrast, 49% (26/53) of 

those using illicit substances also drank heavily or smoked, 
and 57% (17/30) of heavy alcohol users used illicit sub-
stances or smoked. There was no significant difference in 
distribution across these patterns by race/ethnicity (Fisher 
exact test, P = 0.079).

Figure  2B depicts the 245 substance users’ progress 
toward possible transplantation. Their “final disposi-
tions” are detailed in the lowermost boxes in the figure. 
For example, 45 patients abstinent from all substances at 
waitlisting underwent transplantation, whereas 25 patients 
abstinent at waitlisting did not receive transplants for the 
reasons listed (see also Figure 2B footnotes). Twenty-nine 
patients smoked at waitlisting (before smoking became an 
absolute contraindication), and 19 underwent transplan-
tation. Among 146 patients never waitlisted, waitlisting 
decisions were initially delayed for 7 patients because of 
substance use. In 139 remaining patients, there was no 
indication in the EMR that lack of waitlisting was due to 
substance use.

Because patients varied in time to the events in Figure 2B, 
statistical comparisons (including any differences by race/
ethnicity) cannot be made.57 Time-to-event analyses, 
described below, must be used to examine differences in 
likelihood of study outcomes.

Prediction of Study Outcomes

Cumulative Incidence of Kidney Transplantation

Primary Analysis
We first examined whether likelihood of transplanta-

tion varied across the groups defined by race/ethnicity in 

FIGURE 1.  Distribution of substance use in patients undergoing kidney transplantation stratified by patients’ race/ethnicity (N = 1152).
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combination with any (versus no) substance use (Table 4, 
first column). Compared with the referent group (White 
patients with no current substance use), Black patients 
who used any substances were significantly less likely to 
undergo transplantation (HR, 0.45), as were Other race/

ethnicity patients who used any substances (HR, 0.33). 
Neither White substance users nor Black nonusers differed 
significantly from the referent group, and Other race/eth-
nicity patients who were nonusers were identical to the 
referent group in likelihood of transplantation.

FIGURE 2.  Substance use patterns and progression to waitlisting and transplantation in 245 study participants who currently used 
substances at the time of kidney transplantation evaluation.
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Figure 3 illustrates these findings. By the end of follow-
up, 25% of White patients who did not use any substances 
received transplants, as did 26% of Other race/ethnicity 
nonusers. Slightly smaller percentages of White substance 
users and Black nonusers received transplants (20% of 
each). Only 14% and 9% of the 2 minority groups who 
used any substances received transplants.

Ancillary Analyses
Beyond consideration of any substance use (versus 

none), we explored whether current smoking appeared to 
account for these effects or whether current heavy alcohol/
illicit substance accounted for these effects. Concerning 
smoking, Black smokers were less likely to undergo trans-
plantation than the White nonsmoker referent group (HR, 
0.37; 95% confidence interval [CI], 0.16-0.83; P = 0.016), 
but this difference was not significant after controlling for 
the false discovery rate. For heavy alcohol/illicit substance 
use, there were no significant effects by race/ethnicity. In 
sum, we found effects for race/ethnicity in combination 
with any substance use but could not reliably pinpoint 
the specific role of smoking or of heavy alcohol/illicit sub-
stance use in this association.

Cumulative Incidence of Waitlisting

Primary Analysis
Compared with the referent group of White patients who 

did not use any substances, Black patients using any sub-
stances were significantly less likely to be waitlisted (HR, 
0.32; Table 4, second column). White substance users (HR, 
0.55), Other race/ethnicity-substance users (HR, 0.60), and 
Black nonusers (HR, 0.73) were also less likely to be wait-
listed. Patients in the Other race/ethnicity group who were 
nonusers did not significantly differ from the referent group.

Figure 4A displays these findings. By the end of follow-
up, 70% of White nonusers and 62% of Other race/eth-
nicity nonusers had been waitlisted. Remaining groups 
had lower incidence rates, especially Black substance users 
(32%).

Ancillary Analyses
We then separately explored current smoking across 

the race/ethnicity groups and current heavy alcohol/illicit 
substance across the race/ethnicity groups. For smoking, 
after controlling for the false discovery rate, Black smok-
ers were significantly less likely to be waitlisted than 
the White nonsmoker referent group (HR, 0.31; 95%  
CI, 0.20-0.49; P < 0.001). White smokers were also less 
likely to be waitlisted (HR, 0.49; 95% CI, 0.37-0.66; 
P < 0.001), as were Black nonsmokers (HR, 0.69; 95% 
CI, 0.56-0.86; P = 0.001). For alcohol/illicit substance use, 
both Black users and Other minority users were less likely 
to be waitlisted than the referent group (HR, 0.29; 95% 
CI, 0.16-0.53; P < 0.001 and HR, 0.32; 95% CI, 0.14-0.75;  
P < 0.009, respectively), as were Black nonusers (HR, 0.71; 
95% CI, 0.57-0.87; P = 0.001).

Cumulative Incidence of Transplantation After 
Waitlisting

Primary Analysis
Compared with the referent group, there were no signifi-

cant study group differences in likelihood of transplantation 
after waitlisting (Table 4, column 3). At the end of follow-up, 
57% to 74% of patients in the study groups received trans-
plants after waitlisting (Figure 4B). Given the lack of effects, 
ancillary analyses by substance type were not pursued.

Alternative Analyses: Cox Models Examining Race/
Ethnicity in Combination With Any Substance Use  
in Predicting Outcomes

Compared with the competing risk models, although 
Cox model effects vary slightly in size (given that Cox 
models are not estimating exactly the same thing as com-
peting risk models), Cox model results were virtually 
identical to those of our primary analyzes in terms of iden-
tifying statistically significant effects (Table S1, SDC, http://
links.lww.com/TP/C348). Only 1 difference emerged: for 
the waitlist outcome, Other minority substance users did 
not significantly differ from the referent group in the Cox 

FIGURE 3.  Cumulative incidence of kidney transplantation in 6 study groups defined by race/ethnicity in combination with use of any 
substances. See Table 4 for statistical comparisons between groups.
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model (Cox HR, 0.63; 95% CI, 0.35-1.13; P = 0.120 ver-
sus competing risk model HR, 0.60; 95% CI, 0.37-0.99; 
P = 0.049).

DISCUSSION
We provide novel data on substance use in patients 

undergoing evaluation for kidney transplantation and 
on  whether substance use characteristics varied by race/
ethnicity. In addition, ours is the first study to examine 
whether racial/ethnic minority patients who used sub-
stances were uniquely disadvantaged in likelihood of 
transplantation.

We found noteworthy differences between race/ethnic-
ity groups in prevalence of substance use. Black patients 
were most likely to currently smoke, and Black and Other 
minority patients were more likely than White patients to 
currently use illicit substances. The percentage of Black 
patients who smoked (26%) is similar to the national rate 
(25%),64 whereas percentages of smokers among White 
and Other race/ethnicity minority patients (15% and 18%) 
were lower than national percentages (24% for White, 25% 

for all non-Black races/ethnicities, weighted to reflect our 
sample’s composition of other race/ethnicities). Percentages 
of current heavy alcohol use were lower in all our race/
ethnicity groups (1%–4%) than national percentages (5%–
8%), as were our sample’s percentages of current illicit sub-
stance use (3%–9% versus 11%–13% nationally).

The smoking rate in Black patients appears unexpect-
edly high. In community samples, Black people who smoke 
have greater nicotine dependence (despite smoking less fre-
quently) and are less successful in quitting than White indi-
viduals.48,88,89 Such factors may help explain our relatively 
large percentage of Black smokers. Although we could not 
examine mechanisms underlying observed smoking rates, 
our findings suggest that treatment and referral strategies 
may require expansion to address Black transplant candi-
dates’ potentially greater need for aggressive, tailored ces-
sation interventions.

We found marked disparities in our main study out-
come, overall incidence of kidney transplantation, for 
racial/ethnic minority patients using any substances at the 
time of transplant evaluation. The 2 minority groups of 

FIGURE 4.  Cumulative incidence of waitlisting and of transplantation after waitlisting in 6 study groups defined by race/ethnicity in 
combination with use of any substances. See Table 4 for statistical comparisons between groups.
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substance users were 55% to 67% less likely to receive 
transplants than the referent group of White nonusers. In 
contrast, minority patient nonusers did not reliably differ 
from the referent group—indeed, nonusers in our Other 
race/ethnicity group were virtually identical to the refer-
ent group in likelihood of transplantation. Further, White 
substance users also did not differ significantly from the 
referent group.

Our findings of unique disparities in overall transplant 
rates for patients who were both racial/ethnic minori-
ties and substance users are consistent with the notion of 
“double jeopardy”50-52 and may have arisen for multiple 
reasons. First, beyond factors noted above that are asso-
ciated with smoking in Black individuals, a growing lit-
erature shows that substance users in many racial/ethnic 
minority groups are less likely than White individuals to 
initiate or continue in cessation treatment, due at least par-
tially to socioeconomic barriers.47,90,91 Although our anal-
yses controlled for unemployment and health insurance 
status, which provide some indication of socioeconomic 
status and could have affected receipt of treatment, we did 
not have more direct socioeconomic status measures (eg, 
household per capita income, receipt of public assistance) 
that may have differentially affected patients’ ability to 
engage in treatment. Second, minorities are less likely to 
be referred for specialty care such as that required for sub-
stance use, suggesting clinician bias.92,93 In the context of 
kidney transplantation, lack of adequate cessation therapy 
may reduce patients’ prospects for receiving new organs. 
Substance users seen by our transplant program routinely 
received treatment recommendations and referrals; how-
ever, minority patients may have less often engaged in 
treatment and thus been less likely to achieve candidacy 
requirements for cessation. We could not investigate this 
because whether patients acted on treatment recommen-
dations (or had the socioeconomic resources to do so) was 
not systematically documented in the EMR. In addition, 
reasons patients were declined for transplantation listed 
in the EMR focused on medical factors and rarely on sub-
stance use per se (Figure 2B).

Additional study findings suggest that the disparities 
we observed in receipt of kidney transplants in the cohort 
overall were largely explained by whether patients were 
waitlisted. Once patients were waitlisted, the combination 
of race/ethnicity and substance use did not predict who 
received a transplant: differences between minority groups 
using substances and the White nonuser referent group 
were the smallest for this outcome. This reduction in dis-
advantage does not mean that waitlisted minority patients 
who had used substances somehow became “advantaged” 
after waitlisting relative to the referent group in their 
chances for transplantation. Instead, they only became 
more similar to the referent group; their disadvantage 
was lessened, though not fully erased. In short, the overall 
differences in total rates of transplantation seem to have 
been driven by waitlisting differences because the dispari-
ties became smaller and nonsignificant after the waitlisting 
hurdle was achieved.

Furthermore, our analyses of differences in waitlisting 
suggest that the “double jeopardy” effect—although poten-
tially important for both of our minority patient groups—
may be most pronounced for Black substance users. They 
were the least likely of all study groups to be waitlisted. 

This held true even when we separately considered tobacco 
use and heavy alcohol use/illicit substance use.

Results for our waitlist outcome also revealed that 
Black patients who did not use substances as well as White 
substance users were significantly less likely to be wait-
listed than the referent group. Why, then, did these groups 
not reliably differ from the referent group on our main 
outcome of overall transplant rates in the entire cohort? 
Perhaps it was because, once waitlisted, they were at least 
as likely as the referent group to receive transplants (HRs 
from 0.99 to 1.09): in essence, they fully “caught up” with 
the referent group, leading to relatively small, nonsignifi-
cant differences overall when we examined total rates of 
transplant in the complete cohort.

Our study has noteworthy limitations. First, our data 
are observational and do not allow causal inferences about 
predictor-outcome relationships; however, from a practi-
cal, clinical perspective, one need not determine causal-
ity to develop risk-reduction interventions. Second, our 
cohort came from a single center, and generalizability is 
unknown. Third, although we prospectively collected out-
comes data over a lengthy period and assessed important 
patient demographics in research interviews rather than 
relying on often  incomplete EMR demographics,94,95 we 
determined substance use patterns retrospectively. A simi-
lar approach has been used previously.30,32,33,35,36,43,44  
A retrospective strategy may be biased because the origi-
nal evaluators may not have collected relevant informa-
tion; however, psychosocial evaluators followed a protocol 
designed to promote consistent collection of psychosocial 
(including substance use) information. Fourth, patients 
may have underreported substance use in the psychosocial 
evaluation. Consequently, we marshaled additional data: 
although toxicology data were not collected at this evalu-
ation, we retrieved corroborative information from family 
members and other transplant team members’ evaluations. 
Fifth, perhaps we did not observe between-group differ-
ences in transplant rates after waitlisting because of lower 
power (smaller sample size) than for other study outcomes; 
however, effect sizes from this analysis (HRs in Table 4) 
were small by conventional standards,78,79 whereas effects 
for significant differences on our other outcomes were gen-
erally considerably larger. Sixth, aside from Black patients, 
we could not perform finer-grained analyses examining 
other specific racial/ethnic minorities.

Another important limitation is that, although we could 
examine outcomes for our race/ethnicity groups in combi-
nation with use of any substances as well as in combina-
tion with tobacco use, we had limited to examining other 
specific types of substances: due to small numbers of cases, 
we could not explore heavy alcohol use separate from illicit 
substance use. In one recent report, alcohol use and illicit 
substance use were each independently associated with a 
significantly lower likelihood of transplantation32;  how-
ever, that study did not consider how the effects  these 
substances may have varied by race/ethnicity. Moreover, 
illicit substance use is a heterogenous category, but studies 
of impact on kidney transplant rates have largely focused 
only on any versus no illicit substance use.32,44 One study 
in a small sample with cannabis dependence disorders 
reported that greater disorder severity was related to lower 
likelihood of kidney transplantation, but other drug use 
was not predictive.43 The role of race/ethnicity was not 
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examined, but clearly cannabis (marijuana) use requires 
additional attention, especially given its growing legaliza-
tion for medicinal and recreational use.

Beyond study limitations, our findings have research 
and clinical care implications. Work to target and reduce 
disparities in kidney transplantation should consider that 
certain combinations of factors (including but perhaps not 
limited to minority race/ethnicity and substance use) may 
together be particularly strong contributors to disparities. 
In the case of substance use, we have noted that minority 
patients face barriers in receiving effective care and clini-
cian bias in referral for such care. For example, clinicians 
may hold different assumptions about feasibility or effec-
tiveness of substance use treatment for potential transplant 
candidates of different races/ethnicities and therefore may 
not inform them of all treatment options45; however, there 
is a dearth of research identifying or intervening upon 
patient- or clinician-related barriers. Such work would 
be consistent with and extend the reach of research and 
educational agendas already proposed to address racism 
in transplantation.45,96

From a clinical care perspective, heightened awareness 
among transplant teams that minority patients who use 
substances may face unique disparities in receipt of kidney 
transplants is essential. Substance use is an important con-
traindication to transplantation because ongoing use can 
adversely affect posttransplant clinical outcomes,25-32 yet 
equity is threatened if racial/ethnic minority patients found 
to use substances at their initial transplant evaluation have 
a uniquely lower likelihood of transplantation than other 
patients. Greater awareness of this disparity could lead 
transplant teams to develop new strategies to (a) further 
improve care by facilitating and tracking patients’ receipt 
of substance use interventions and (b) expand clinicians’ 
cultural competence, including focused programs to edu-
cate clinicians about implicit biases they may hold about 
substance use in racial/ethnic minorities. Such efforts may 
facilitate progress toward ensuring that all patients receive 
equitable consideration for kidney transplantation.
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