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SUMMARY

Patients from ethnocultural minorities have reduced access to live donor
kidney transplant (LDKT). To explore early pretransplant ethnocultural
disparities in LDKT readiness, and the impact of the interactions with the
transplant program, we assessed if patients had a potential live donor (LD)
identified at first pretransplant assessment, and if patients with no LD ini-
tially received LDKT subsequently. Single-center, retrospective cohort of
adults referred for kidney transplant (KT) assessment. Multivariable logistic
regression assessed the association between ethnicity and having a potential
LD. Cox proportional hazard analysis assessed the association between no
potential LD initially and subsequent LDKT. Of 1617 participants, 66% of
Caucasians indicated having a potential LD, compared with 55% of South
Asians, 44% of African Canadians, and 41% of East Asians (P < 0.001). In
multivariable logistic regression analysis, the odds of having a potential LD
identified was significantly lower for African, East and South Asian Canadi-
ans. No potential LD at initial KT assessment was associated with lower
likelihood of LDKT subsequently (hazard ratio [HR], 0.14; [0.10–0.19]).
Compared to Caucasians, African, East and South Asian and African Cana-
dians are less likely to have a potential LD identified at first KT assessment,
which predicts a lower likelihood of subsequent LDKT.
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Introduction

Compared to staying on dialysis, kidney transplant (KT)

is associated with better survival [1–5] and quality of

life [6,7]. LDKT is preferred to deceased donor KT

(DDKT), owing to better outcomes [8–11] and scarcity

of deceased donors. However, LDKT is often underuti-

lized [10,12]. Studies have demonstrated ethnic dispari-

ties in access to KT in the US [13–21], Europe [22–24],

and Canada [25–27]. The large majority of the studies,

however, primarily assessed African Americans, Hispan-

ics, and Native Americans [28–30], and rarely patients
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with Asian heritage. We recently reported that African,

East and South Asian Canadians had less chance to

receive LDKT compared to Caucasians [31].

Applying the trans-theoretical model of behavior

change to transplant decision-making helps to under-

stand the stages of readiness from initially considering

to actively pursuing LDKT [32,33]. This process usually

begins with realizing and accepting the need to identify

potential living donors, and taking initiatives to engage

in discussions with them [32,34–36]. There are multiple

religious, cultural, and social factors that may influence

the decision to explore LDKT and finding a potential

LD [14,37,38].

Patients in several jurisdictions in Canada (including

our center) and in Europe, will undergo at least some

transplant workup at the referring dialysis or predialysis

clinic. Subsequently the patients are seen in pretrans-

plant assessment at the transplant center. At this assess-

ment, patients are routinely asked if they have a

potential LD identified. A positive response to this

question does not necessarily mean that a LD is ready

to proceed with evaluation, but demonstrates that the

patient has contemplated LDKT, has considered poten-

tial donor candidates, and has perhaps engaged in dis-

cussions with them. In other words, a positive answer

to this question likely reflects an advanced stage of

LDKT readiness [32,33,37]. A negative response, on the

other hand, may imply that the patient is not aware of

LDKT, had some degree of hesitancy exploring this

option, or that they tried but failed to identify a poten-

tial LD. In other words, a negative answer indicates the

presence of some types of barriers, some of which may

be related to culture, religion, social, or emotional fac-

tors [39,40].

Receiving culturally competent education improves

readiness to pursue LDKT [41,42]. Patients participate

in education sessions and receive education material at

the transplant center during the pretransplant assess-

ment, but it has been well recognized that LDKT educa-

tion should also be occurring in the dialysis and

predialysis clinics. Furthermore, the education and sup-

port should be repeated, even after wait-listing, to

reduce potential disparities in access to LDKT [43]. The

potential impact of the education currently provided to

patients at the transplant center and the existence or

impact of ongoing support in dialysis units to explore

LDKT while on the waiting list is unknown.

Very little is known about the readiness to explore

LDKT among ethnic groups other than African Ameri-

cans, or outside the US[35,44–46]. To our knowledge,

no studies have evaluated the association between

having a potential living donor identified at the first

pretransplant assessment (an indicator of LDKT readi-

ness) and ethnicity. Moreover, no reports evaluated

whether having a potential living donor identified at the

first pretransplant assessment predicts subsequent

receipt of LDKT. The answer to this question would

inform us about the impact of the education received at

the pretransplant assessment or thereafter. Accordingly,

using a retrospective Canadian cohort dataset, we

assessed if non-Caucasian ethnicity is associated with

lower odds of having a potential LD identified at the

time of first pretransplant assessment. We also evaluated

if having a potential living donor identified at first pre-

transplant assessment predicts the receipt of LDKT.

Patients and methods

Study design and sample

Single-center, retrospective cohort of adults (≥18 years)

referred to the Toronto General Hospital for KT assess-

ment between January 1, 2006 and December 31, 2013.

We excluded multi-organ transplant candidates and

patients who did not have information regarding poten-

tial LD or had missing psychosocial information. Ethics

approval was obtained from the University Health Net-

work Research Ethics Board (REB # 15-8863 AE). The

clinical and research activities being reported are consis-

tent with the Principles of the Declaration of Istanbul as

outlined in the “Declaration of Istanbul on Organ Traf-

ficking and Transplant Tourism”.

Data sources and management

Information about having a potential LD identified at

the time of pretransplant assessment is documented in

the clinical notes in the Organ Transplant Tracking

Record (OTTR) software, our electronic medical record

system since the year 2000 for patients referred, wait-

listed, transplanted, or undergoing follow-up care at our

center. These notes were searched and information

about potential LD (yes or no) was recorded on a data

collection form designed for this study. We also

recorded the relationship of the potential donor to the

recipient. This information was then entered into our

research database.

The remaining of our data collection procedures have

been described [31,47]. Briefly, we abstracted and

recorded information about ethnicity, language barrier,

employment status, and marital status from the pre-

transplant social work assessment notes [31,47].
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The data collected for this study were audited and

merged with our in-center research database, the Com-

prehensive Renal Transplant Research Information Sys-

tem (CoReTRIS) [48]. CoReTRIS contains recipient,

donor, transplant, laboratory, pathology, treatment, and

follow-up data for all patients who received a KT at our

center since the year 2000. These data have been

abstracted from patient charts (electronic and paper),

audited for completeness and quality, and entered into

the database.

Exposure and outcome in the cross-sectional analysis

The main exposure of interest in the cross-sectional

analysis was ethnicity as identified in our previous work

[31,47]. The following categories were generated: (i)

Caucasian, (ii) African Canadian, (iii) East Asian (e.g.,

Chinese, Japanese, Korean), (iv) South Asian (e.g.,

Indian, Pakistani, Sri Lankan, Indo-Caribbean), and (v)

Other (Canadian First Nations, Pacific Islander, Middle

Eastern, etc.,) [49,50].

In these analyses, the primary outcome was whether

patients had a potential LD identified at the time of

pretransplant assessment. In addition, we analyzed the

number of potential donors and their relationship to

the recipient. This relationship was categorized as: (i)

spouse/partner, (ii) sibling, (iii) parent, (iv) child, (v)

relative (biologically related but not sibling, i.e., grand-

parent, cousin, aunt etc.), (vi) unrelated (e.g., friend,

colleague, etc.,), and (vii) unknown.

Exposure and outcome in the longitudinal analysis

The exposure of interest in the longitudinal analysis was

whether a patient had a potential LD identified at the

time of pre-transplant assessment (yes or no). The pri-

mary endpoint in this set of analyses was receipt of

LDKT. Secondary outcome was receipt of DDKT and

any KT (either LDKT or DDKT).

Patient follow-up and censoring events

The dates of referral to the transplant center, transplant

(LDKT or DDKT), or death were stored in CoReTRIS

[48]. The time of origin for the time to event analyses

was the date of referral. Patients were followed until

transplantation or study end (March 31, 2016). For the

primary outcome (receipt of LDKT), censoring events

included: declined for transplant (being deemed ineligi-

ble for transplantation), receipt of DDKT, death, lost to

follow-up or, transfer to another center.

Covariates

Selection of demographic and clinical covariates for

multivariable analyses was guided by theoretical consid-

erations, clinical experience and data from the literature.

Based on their potential association with our exposure

and outcome variables we included recipient age, sex,

marital status, ability to communicate in English,

employment status, socioeconomic status, comorbidities

at the time of referral, and history of previous trans-

plant.

We considered the following comorbidities: diabetes

mellitus, coronary artery disease, myocardial infarction,

chronic heart failure, stroke (or transient ischemic

attack), peripheral vascular disease, chronic lung disease,

and nonskin cancers.In order to characterize demo-

graphic characteristics and socioeconomic status of par-

ticipants accurately we used both individual level

(marital status, employment) and more general, area-

level measures such as the material deprivation index of

the 2006 Ontario Marginalization Index (OMI) [51].

This is a census and geographically based index that

allocates participants to a deprivation quintile, with

quintiles 1–5 representing the least to the most

deprived, respectively.

Statistical analysis

Categorical variables were described using frequencies

and percentages while continuous variables were

presented using mean (standard deviation, SD) for

normally distributed data and median (interquartile

range, IQR) for skewed variables. We evaluated the

distribution of baseline characteristics across ethnic

categories using parametric and nonparametric tests as

appropriate.

We explored the association between ethnicity and

having a potential LD identified using multivariable

logistic regression models. We graphically assessed the

cumulative probabilities of receiving a LDKT, KT, and

DDKT using the Kaplan–Meier product limit method

and examined differences across survival functions using

the log-rank test.

We explored univariable and multivariable associa-

tions between exposures and outcomes using logistic

regression models or Cox proportional hazard models.

All patients included in the cross-sectional cohort

(n = 1617) were also included in the time-to-event

analyses. For all time-to-event analyses, date of referral

was the time of origin. Patients who were deemed ineli-

gible for transplantation, died, were lost to follow-up or
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transferred to another center were censored at the time

of the event. Patients who were still in the cohort at

study end (n = 355) were censored at that time. For

analyses using LDKT and DDKT, respectively, as end-

point, patients receiving DDKT and LDKT, respectively,

were censored at the time of the transplant.

In a sensitivity analysis, we explored the associations

between having a LD identified at the first pretransplant

assessment and receiving an LDKT (primary endpoint),

DDKT, or any KT (secondary endpoints) using compet-

ing risks regression models (competing event: death)

(by Fine and Gray) [52].

The multivariable models were sequentially fitted

with expanding sets of covariates. The proportional haz-

ards assumption was tested using scaled Schoenfeld

residuals. No important departures from proportionality

were detected. Multicollinearity was assessed using a

variance–covariance matrix (VCE > 0.4) and variance

inflation factor (VIF > 5).

Missingness was less than 5% for all variables. We

used the method of multiple imputation by chained

equations to address missingness [53]. This method

replaces missing values with a set of imputed values in

different imputed datasets based on the joint distribu-

tion of existing values of variables entered in the impu-

tation model. We performed analyses on five complete

imputed datasets and combined the results using

Rubin’s rules.

All statistical analyses were performed using Stata

13.0 (StataCorp, College Station, TX, USA). A two-sided

P value < 0.05 was considered statistically significant.

Results

After applying our selection criteria, 1,617 patients were

included (Fig. 1). Baseline characteristics are presented

in Table 1 and Table S1. Of the sample, 51% were Cau-

casian, 12% African Canadian, 12% East Asian, and

12% South Asian (n = 827, n = 198, n = 197, n = 195,

respectively). A language barrier was primarily present

among East Asians and South Asians ((25%, n = 50;

19%, n = 36, respectively). A greater proportion of Afri-

can Canadians (36%) were in the most deprived socioe-

conomic category when compared to other ethnic

groups.

Pre-emptive referral for transplant assessment was

more frequent in Caucasians (21%, n = 144) compared

to other ethnicities. African Canadians were more likely

to have spent more than 24 months on dialysis (27%,

n = 51) compared to other ethnicities (Table 1). Blood

type B was most common in East and South Asians.

African Canadians had fewer married, domestic, or

common law partnerships, and a lower employment

rate compared to other ethnic groups (Table 1).

Fifty-seven percent of the sample (n = 923) indicated

having a potential LD identified at the first

pretransplant assessment. This proportion was 66%

among Caucasians, compared to 44% in African

Canadians, 41% in East Asians, and 55% in South

Asians, respectively (Table 2). The most common rela-

tionship to the potential donor was spouse and sibling.

East Asians were the least likely, while Caucasians were

the most likely to have unrelated/unknown donors.

Only 22% of those who had a potential LD identified

had more than one potential donors (Table 2). African

Canadians were the least likely to have two or more

potential donors identified.

Compared to Caucasians, African Canadians, East

Asians, and South Asians were less likely to have a

potential LD identified at the first pretransplant assess-

ment (unadjusted odds ratio |OR|, 0.44; 95% confidence

interval [CI] [0.32–0.60]; OR, 0.37; [0.27–0.52]; OR,

0.67; [0.48–0.92], respectively) (Table 3). Unadjusted

OR estimates did not substantially change after adjust-

ments for covariates. In the fully adjusted model (Model

4) African Canadians, East Asians, and South Asians

were less likely to have a potential LD identified at the

first pretransplant assessment compared to Caucasians

(OR, 0.49; [0.35–0.70]; OR, 0.34; [0.23–0.48]; OR, 0.67;
[0.47–0.96]). We also formally tested if there was a sig-

nificant interaction between ethnicity and certain

sociodemographic characteristics. When interaction

terms were added to the logistic regression models, the

interaction terms for the OMI (P = 0.196), age

(P = 0.374) and sex (P = 0.529) were nonsignificant

and did not qualitatively change any of the associations

observed.

A total of 872 (54%) patients received a KT, 465 of

those received LDKT while 407 received DDKT, within

8 years of referral (median follow-up was 2.59 [IQR

1.30–4.29] years). The median time from referral to the

transplant program to receiving a transplant for patients

with versus without a potential LD at presentation and

also for the various ethnic groups is presented in

Table S2. Patients who indicated not having a potential

LD at the first pretransplant assessment had a much

lower cumulative probability of receiving a LDKT

(Fig. 2) or receiving a KT (Fig. 3) compared to those

who had at least one. The cumulative probability of

receiving a DDKT was higher among those who did not

have a potential LD identified (Figure S1). In the fully

adjusted model (Model 5), patients who did not have a
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potential LD at the first pretransplant assessment, were

significantly less likely to receive a LDKT or any KT

within 8 years of referral, compared to patients who

had at least one potential LD (hazard ratio [HR], 0.14;

[0.10–0.19]; HR, 0.57; [0.49–0.66], respectively)

(Table 4). Importantly, the cumulative probability of

receiving a LDKT has only minimally changed during

the follow-up period for patients who did not have a

potential LD at the first pretransplant assessment

(Fig. 2). In a set of sensitivity analyses using the

competing risk of death the associations between our

exposure variable and the receipt of an LDKT, DDKT,

or any KT were essentially the same as in our primary

set of analyses (Table S4).

Among the patients who had potential LD identi-

fied at the first pretransplant assessment, 56% of

the Caucasians, 31% of the African, 38% of the

East Asian and 36% of the South Asian patients

received a LDKT during the follow-up (P < 0.01)

(Table S3).

Figure 1 Study flow diagram.
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Table 1. Baseline characteristics by ethnicity

Characteristics
Whole cohort
(n = 1617)

Caucasian
(n = 827,
51%)

African Canadian
(n = 198, 12%)

East Asian
(n = 197, 12%)

South Asian
(n = 195, 12%) P value

Living donor at
referral (yes) n (%)

890 (57) 542 (66) 88 (44) 81 (41) 108 (55) P < 0.001

Age, mean (SD) 51 (14) 51 (14) 50 (14) 50 (12) 50 (14) P = 0.53
Male n (%) 986 (61) 509 (62) 114 (58) 113 (57) 137 (70) P = 0.058
Time in dialysis n (%)
Preemptive 229 (14) 144 (21) 13 (7) 23 (12) 28 (15) P < 0.001
0–24 months 954 (59) 440 (63) 128 (67) 123 (65) 123 (67)
>24 months 279 (17) 117 (17) 51 (27) 44 (23) 33 (18)

Cause of ESKD n (%)
GN 506 (31) 244 (30) 57 (29) 90 (46) 62 (32) P < 0.001
DM 486 (30) 213 (26) 77 (39) 39 (20) 77 (39)
PKD 160 (10) 121 (15) 7 (4) 11 (6) 7 (4)
HTN 163 (10) 74 (9) 28 (14) 27 (14) 17 (9)
Other/Unknown 302 (19) 175 (21) 29 (15) 30 (15) 32 (16)

Had Previous Kidney
transplant (yes) n (%)

131 (8) 82 (10) 6 (3) 19 (10) 13 (7) P = 0.020

Blood Group n (%)
A 535 (33) 325 (39) 56 (28) 44 (22) 49 (25) P < 0.001
AB 85 (5) 42 (5) 7 (4) 20 (10) 10 (5)
B 266 (16) 78 (9) 39 (20) 57 (29) 58 (30)
O 731 (45) 382 (46) 96 (48) 76 (39) 78 (40)

Marital Status n (%)
Single, never married 328 (20) 168 (20) 45 (23) 36 (18) 35 (18) P < 0.001
Married, domestic partnership
or common law

1012 (63) 539 (65) 99 (50) 127 (64) 135 (69)

Widowed, divorced
or separated

272 (17) 117 (14) 53 (27) 34 (17) 25 (13)

Unable to communicate
in English n (%)

138 (9) 27 (3) 11 (6) 50 (25) 36 (19) P < 0.001

Employment
Unemployed 160 (10) 68 (8) 25 (13) 29 (15) 21 (11) P < 0.001
Employed 532 (33) 309 (37) 44 (22) 71 (36) 58 (30)
Other 908 (56) 444 (54) 128 (65) 95 (48) 111 (57)

Ontario Marginalization Index n (%)
1 (least deprived) 297 (18) 183 (22) 13 (7) 38 (19) 38 (19) P < 0.001
2 338 (21) 196 (24) 28 (14) 47 (24) 41 (21)
3 343 (21) 178 (22) 38 (19) 31 (16) 53 (27)
4 279 (17) 137 (17) 38 (19) 30 (15) 30 (15)
5 (most deprived) 303 (19) 113 (14) 71 (36) 44 (22) 28 (14)

Comorbidity n (%)
DM 609 (39) 282 (35) 92 (48) 54 (29) 84 (45) P < 0.001
CAD/MI 396 (28) 192 (26) 47 (25) 29 (16) 66 (37) P < 0.001
CHF 112 (7) 54 (7) 20 (10) 4 (2) 12 (6) P = 0.001
Stroke/TIA 112 (7) 59 (7) 17 (9) 10 (5) 11 (6) P = 0.594
PVD 157 (10) 85 (11) 25 (13) 12 (6) 11 (6) P = 0.051
Chronic lung disease 108 (7) 68 (8) 6 (3) 8 (4) 10 (5) P = 0.032
Nonskin cancer 124 (8) 79 (10) 18 (9) 8 (4) 5 (3) P = 0.004

CAD, coronary artery disease; CHF, congestive heart failure; DM, diabetes mellitus; ESKD, end-stage kidney disease; GN,
glomerulonephritis; HTN, hypertension; MI, myocardial infarction; PKD, polycystic kidney disease; PRA, panel reactive antibody;
PVD, peripheral vascular disease; SD, standard deviation; TIA, transient ischemic attack.
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Table 3. Multivariable associations between ethnicity and having “a potential living donor identified” at the time of
first post-transplant assessment (logistic regression)

Logistic regression
model

African Canadian
odds ratio (95% CI)

East Asian odds
ratio (95% CI)

South Asian odds
ratio (95% CI)

Model 1 0.44 (0.32, 0.60) 0.37 (0.27, 0.52) 0.67 (0.48, 0.92)
Model 2 0.42 (0.30, 0.58) 0.34 (0.24, 0.49) 0.64 (0.46, 0.91)
Model 3 0.49 (0.35, 0.69) 0.34 (0.24, 0.49) 0.65 (0.46, 0.93)
Model 4 0.49 (0.35, 0.70) 0.34 (0.23, 0.48) 0.67 (0.47, 0.96)

Model 1 Univariable; Model 2 Model 1 + age, sex, marital status, English communication; Model 3 Model 2 + OMI, employ-
ment status; Model 4 Model 3 + history of: diabetes, coronary artery disease/myocardial infarction, previous transplant. CI,
confidence interval; OMI, Ontario Marginalization Index.

Table 2. Type of potential living donor identified by ethnic group

Characteristics

Total
with LD
(n = 925)

Caucasians with
LD (n = 542, 59%)

African Canadians
with LD
(n = 88, 10%)

East Asians with
LD (n = 81, 9%)

South Asians with
LD (n = 108, 12%) P value

Relationship to potential donor n (%)
Spouse/partner 299 (32) 184 (34) 20 (23) 26 (32) 42 (39) P = 0.068
Sibling 294 (32) 167 (31) 29 (33) 34 (42) 29 (27) P = 0.219
Parent 126 (14) 77 (14) 8 (9) 10 (12) 15 (14) P = 0.764
Child 191 (21) 110 (21) 21 (24) 14 (17) 20 (19) P = 0.660
Relative 121 (13) 70 (13) 10 (12) 9 (11) 16 (15) P = 0.331
Unrelated/unknown 156 (17) 102 (19) 12 (14) 6 (7) 13 (12) P = 0.039

Number of potential living donors n (%)
1 722 (78) 419 (77) 77 (88) 65 (80) 85 (79) P = 0.049
2 or more 203 (22) 123 (23) 11 (13) 16 (20) 23 (21)

LD, living donor.

Figure 2 Cumulative probability of

receiving a living donor kidney

transplant in those with no potential

living donor identified versus having a

potential living donor identified at the

time of first pretransplant assessment.
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Discussion

In this retrospective study African, East and South

Asian Canadian patients were significantly less likely to

have a potential LD identified at the first pretransplant

assessment compared to Caucasians, which potentially

reflects lower LDKT readiness or the presence of barri-

ers to the pursuit of LDKT. Furthermore, among

patients who had a potential LD at their initial assess-

ment, patients from minority groups were less likely to

eventually have a LDKT compared to Caucasians.

Finally, those who did not have a potential LD identi-

fied at first pretransplant assessment were less likely to

eventually receive KT, particularly LDKT, over an 8-year

follow-up period.

These findings suggest that ethnic background is a

significant barrier to consider and pursue LDKT in

Canada. This is important, since not receiving a

LDKT may result in poorer health outcomes. Second,

this also indicates that ethnic disparities in access to

LDKT are present relatively early during the trans-

plant process and may not change during the years

after the initial transplant assessment. These observed

inequities may be, at least in part, because of poten-

tially modifiable cultural barriers. Better understanding

of these barriers may allow the development of cul-

turally competent LDKT education programs that may

translate into increased LDKT rates in ethnic minori-

ties, as previously shown [34,37,41,42,54–59].

Important differences between the transplant evalua-

tion process at our center and the US need to be con-

sidered. At our center, referral for KT assessment is

only accepted when most of the workup had been com-

pleted in the dialysis unit or predialysis clinic. In con-

trast, in the US, transplant workup is usually organized

by the transplant programs after referral is received. As

a result, many Canadian patients may present for their

first pretransplant assessment with higher transplant

Figure 3 Cumulative probability of

receiving any (living or deceased

donor) kidney transplant in those

with no potential living donor

identified versus having a potential

living donor identified at the time of

first pretransplant assessment.

Table 4. Multivariable model of receiving LDKT or any KT for patients who did not have “a potential living donor
identified” at the time of first pre-transplant assessment (Cox Proportional Hazards Model)

Cox proportional
hazards model

Model 1 hazard
ratio (95% CI)

Model 2 hazard
ratio (95% CI)

Model 3 hazard
ratio (95% CI)

Model 4 hazard
ratio (95% CI)

Model 5 hazard
ratio (95% CI)

LDKT 0.10 (0.07, 0.14) 0.12 (0.08, 0.16) 0.12 (0.09, 0.17) 0.12 (0.09, 0.17) 0.14 (0.10, 0.19)
Any KT 0.50 (0.43, 0.58) 0.52 (0.45, 0.61) 0.54 (0.47, 0.63) 0.55 (0.48, 0.64) 0.57 (0.49, 0.66)
DDKT 1.47 (1.21, 1.80) 1.37 (1.12, 1.69) 1.39 (1.13, 1.71) 1.44 (1.17, 1.77) 1.39 (1.13, 1.72)

Model 1: Univariable; Model 2: Model 1 + age, sex, marital status; Model 3: Model 2 + OMI, employment status; Model 4:
Model 3 + history of: diabetes, coronary artery disease/myocardial infarction, blood group, previous transplant; Model 5:
Model 4 + ethnicity, English communication; CI, confidence interval; DDKT, deceased donor kidney transplant; KT, kidney
transplant; LDKT, living donor kidney transplant.
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knowledge compared to patients in the US. This may

result in a higher LD readiness and a higher number of

potential LD identified at initial transplant assessment

in our study.

After adjusting for several covariables, East Asians

were the least likely to have a potential LD identified

compared with other ethnic groups. Lower transplant

knowledge and health literacy, concerns about the

health of the donor, traditional health beliefs, and mis-

trust in the healthcare system may be responsible for

these inequities [60–63]. Fear of death or disability after

donating, and the wish to maintain an intact body may

limit communication with healthcare workers and

within families about donation in East Asian popula-

tions [62,64].

South Asians had the highest likelihood of having a

potential LD identified among ethnic minorities;

nonetheless, significantly lower than Caucasians.

Although we did not have information about religious

affiliation in this dataset, it is likely that a substantial pro-

portion of South Asians were Muslim Canadians. In the

United Kingdom, South Asian Muslims are more likely

than South Asian non-Muslims (Hindus and Sikhs) to

have negative attitudes toward organ donation [65] or

toward accepting transplants [66]. Religious and tradi-

tional beliefs, lack of awareness in the community, and

fear of transplant surgery have all been suggested as

potential factors leading to this disparity [45,67,68]. In

the United Kingdom, public campaigns have been imple-

mented to increase awareness of organ transplantation in

South Asian communities [69]. Moreover, centers which

employ South Asian transplant coordinators have seen

improved living donation rates among South Asians [70].

Socioeconomic deprivation, lower transplant knowl-

edge, and health literacy may explain the lower likeli-

hood of having a potential LD identified among African

Canadians [14–16,29,44,46,71]. African Americans in

the US were less likely to receive adequate transplant

education and had lower transplant knowledge then

Caucasians [14]. Moreover, African Americans perceived

fewer benefits from LDKT and were less likely to accept

if a LD volunteered [14]. Others have noted fear of

transplantation and concerns about failing the required

medical tests as barriers among African Americans

[44,72,73].

In addition, socioeconomic, cultural, lifestyle, and

genetic factors may lead to the higher risk of specific

health concerns (diabetes, obesity, hypertension, CKD)

in minority groups. This, in turn, may have an impact

on both identifying potential donors and the medical

suitability of potential donors [74–76].

Insufficient education from healthcare providers may

contribute to the lower likelihood of having a potential

LD identified. African Americans and Hispanics in the

US receive less communication regarding transplanta-

tion and frequently +do not know how to proceed with

the transplant process [14,77]. A US study reported that

only 41% of the healthcare providers looking after

patients on dialysis felt they had sufficient knowledge to

answer patient questions regarding LDKT [13]. Simi-

larly in Ontario, the majority of clinical staff in regional

renal programs reported not feeling empowered to

discuss LDKT- or KT-related questions [78,79]. Prelimi-

nary data from our ongoing mixed methods study sug-

gest that East and South Asian and African Canadians

were less willing to share information about their condi-

tion or education materials with potential donor candi-

dates, and were less likely to have received an offer for

LDKT compared to Caucasians. Furthermore, patients

from these communities had lower transplant knowl-

edge compared to Caucasians [35,44–46,63,71]. This is

important, since there are numerous myths and miscon-

ceptions about LDKT and it is possible that these may

be more prominent in some communities versus others.

Without appropriate, culturally, and linguistically com-

petent educational support, patients with language or

cultural barriers may be unable to improve their trans-

plant knowledge and pursue LDKT successfully.

In our longitudinal analysis, we found a strong asso-

ciation between not having a potential LD identified at

the first pretransplant assessment and the subsequent

likelihood of receiving a LDKT (hazard ratio [HR],

0.14; [0.10–0.19]). Very few patients who did not have

a potential LD at the first pretransplant assessment

received an LDKT during the follow-up. The cumulative

incidence of LDKT remained stagnant among these

patients for several years after receiving KT- and LDKT-

specific education at the transplant center. This may

indicate that there is no further exposure to transplant

education after the initial assessment, or the education

provided is unable to help patients overcome existing

barriers.

Importantly, we found that patients from minority

groups, who had a potential LD at the initial pretrans-

plant assessment were less likely than Caucasian patients

to eventually have a LDKT. Although we did not have

information about the ethnicity of the potential donors,

these data may suggest, that potential donors from eth-

nic minority groups are less likely to complete the

donor workup process compared to Caucasians. Similar

findings were reported for African Americans and the

potential reasons include both social, cultural, and
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medical factors [75,80–82]. Further research is needed

to understand and potentially reduce those barriers.

The trans-theoretical model of behavior change can

assist in designing and delivering effective LDKT educa-

tion [32,37,41]. Culturally and linguistically competent

education is important to support patients with language

or cultural barriers to improve their transplant knowledge

and pursue LDKT successfully. Studies in the United

Kingdom have demonstrated that this may be achieved

through informal community networks [83,84]. In the

Netherlands, targeted, culturally competent, home-based

educational programs were effective at improving trans-

plant knowledge and resulted in increased access to

LDKT amongst ethnic minorities [85–87]. Similar home-

based education programs and using culturally compe-

tent transplant education in dialysis units improved

transplant knowledge and readiness to pursue LDKT for

African Americans in the US [41,42]. In the US, targeted

programs for Hispanics [88] and African Americans [54]

have been successful in increasing LDKT patient knowl-

edge. Innovative approaches such as “Live Donor Cham-

pion” [89], that provides support for the patient to

communicate with donor candidates, and the “Trans-

plant Ambassador Program” [90] that involves experien-

tial peer support from LDKT recipients and donors, are

novel and potentially effective approaches to improve

LDKT education. In Ontario, Canada, a new quality ini-

tiative in renal programs aims to encourage and support

patients to explore KT and LDKT. This initiative includes

a multifaceted education strategy and utilizes the Explore

Transplant Ontario program [12,78,91]. Future studies

are needed to demonstrate if tailored LDKT education

programs outside the transplant centers [37,43,54,78,88]

may improve access to LDKT.

Strengths of our study include the relatively large

sample size, detailed clinical and sociodemographic vari-

ables, and a long follow-up period. We do acknowledge,

however, that this work has important limitations, as

well. First, our data is generated from a single-center in

Canada, which may limit generalizability of the findings.

Furthermore, the number of participants in each ethnic

minority group was relatively small. However, our sam-

ple is ethnically and culturally diverse. Second, ethnic

background was not self-identified. We are also aware

that ethnocultural categories used in this study are not

homogenous; however, we could not analyze more

granular categories (Indigenous Peoples, Middle-

Easterns, etc.), given the small number of these patients

in our sample. Moreover, we did not have data about

the ethnicity of the potential donors, therefore, we

could not assess if discordant ethnicity of the donor–

recipient pair was associated with different likelihood of

achieving LDKT. Third, we did not know how many

attempts patients may have taken to find a LD prior to

the pretransplant assessment. In this study, we assumed

that patients who stated they had a potential LD identi-

fied were at a more advanced stage of LDKT readiness;

however, this may not be true for all cases. However, in

an ongoing mixed methods study assessing ethnocul-

tural barriers to LDKT, we found that compared to

Caucasians, both African and Asian Canadian patients

on dialysis were less willing to take small steps toward

LDKT [35,44,45,63] supporting the interpretation of

our results in this manuscript. Fourth, we did not have

information about the number of years a patient had

lived in Canada, primary language, health literacy, reli-

gious affiliation, culturally defined health related beliefs,

HLA type, immigration status or social support. How-

ever, in a recent preliminary analysis of an ongoing

study, [92] we found that only a few of the patients in

that sample were recent immigrants to Canada; conse-

quently, we think that this confounder was unlikely to

significantly change the results in this study. Another

limitation of our study is that we do not know if

patients from minority groups may face any potential

referral barriers in their renal programs. Data about eth-

nicity/race is not collected systematically in our health-

care system, therefore, we do not have accurate

information about the ethnic composition of the dialy-

sis population in Ontario. Finally, despite adjusting for

a number of sociodemographic and clinical covariates,

residual confounding cannot be entirely excluded.

We conclude that compared to Caucasians, African

Canadians, East and South Asians are less likely to have

a potential LD identified at the first pretransplant

assessment. Patients who did not have a potential LD

identified at the first pretransplant assessment were sub-

stantially less likely to receive a LDKT during the subse-

quent years. Further research is needed to understand

the underlying barriers and causes of ethnic inequities

in access to LDKT in Canada, and to demonstrate if

improved culturally competent LDKT education

throughout illness trajectory will reduce the docu-

mented ethnic inequities.

Acknowledgements

The authors would like to thank Ms. Yanhong Li for

her valuable help with data management and the stu-

dents of the Multi-Organ Transplant Student Research

Training Program for collecting, entering, and auditing

data for the Comprehensive Renal Transplant Research

10 Transplant International 2019;

ª 2019 Steunstichting ESOT

Vedadi et al.



Information System (CoReTRIS) at the Toronto General

Hospital, University Health Network.

Authorship

IM, OF, MN: research design. AB, MM, PY and OF: data

acquisition. AB, OF: data analysis. IM, MN, ADW, and

SJK: supervision and mentorship. IM, AV, AB, MM, MN,

ADW, SS, and SJK: interpretation of data. Each author

contributed important intellectual content during manu-

script drafting or revision and accepts accountability for

the overall work by ensuring that questions pertaining to

the accuracy or integrity of any portion of the work are

appropriately investigated and resolved.

Disclosures

S.J.K is the recipient of an unrestricted educational grant

from Astellas Pharma Canada to organize an annual con-

ference for Ontario physicians caring for kidney trans-

plant recipients on various clinical topics (e.g., skin

cancer, bone disease, failing allograft). Other authors of

this manuscript have no competing interest to disclose.

SUPPORTING INFORMATION

Additional supporting information may be found online

in the Supporting Information section at the end of the

article.

Figure S1. Cumulative probability of receiving a

deceased donor kidney transplant in those with no

potential living donor identified versus having a poten-

tial living donor identified at the time of first pretrans-

plant assessment.

Table S1. Baseline characteristics by “having a poten-

tial living donor identified” at the time of first pretrans-

plant assessment (yes/no).

Table S2. Median time (days) from referral to the

transplant program to receiving a transplant for various

groups.

Table S3. The proportion of patients with versus

without a potential LD at presentation receiving LDKT

among the various ethnic groups.

Table S4. Competing risk analysis of receiving LDKT,

DDKT, or any KT when the competing event is “death”

for patients who did not have “a potential living donor

identified” at the time of first pretransplant assessment.

REFERENCES

1. Tennankore KK, Kim SJ, Baer HJ,
Chan CT. Survival and hospitalization
for intensive home hemodialysis
compared with kidney transplantation.
J Am Soc Nephrol 2014; 25: 2113.

2. Wolfe RA, Ashby VB, Milford EL,
Ojo AO, Ettenger RE, Agodoa LY,
et al. Comparison of mortality in all
patients on dialysis, patients on
dialysis awaiting transplantation, and
recipients of a first cadaveric
transplant. N Engl J Med 1999; 341:
1725.

3. Schold JD, Meier-Kriesche HU. Which
renal transplant candidates should
accept marginal kidneys in exchange
for a shorter waiting time on dialysis?
Clin J Am Soc Nephrol 2006; 1: 532.

4. Lorent M, Giral M, Pascual M, et al.
Mortality prediction after the first year
of kidney transplantation: an observa-
tional study on two European cohorts.
PLoS ONE 2016; 11: e0155278.

5. Gill JS, Schaeffner E, Chadban S, et al.
Quantification of the early risk of
death in elderly kidney transplant
recipients. Am J Transplant 2013; 13:
427.

6. Kovacs AZ, Molnar MZ, Szeifert L,
et al. Sleep disorders, depressive

symptoms and health-related quality of
life–a cross-sectional comparison
between kidney transplant recipients
and waitlisted patients on maintenance
dialysis. Nephrol Dial Transplant 2011;
26: 1058.

7. Laupacis A, Keown P, Pus N, et al. A
study of the quality of life and cost-
utility of renal transplantation. Kidney
Int 1996; 50: 235.

8. Terasaki PI, Cecka JM, Gjertson DW,
Takemoto S. High survival rates of
kidney transplants from spousal and
living unrelated donors. N Engl J Med
1995; 333: 333.

9. Gjertson DW, Cecka JM. Living
unrelated donor kidney transplanta-
tion. Kidney Int 2000; 58: 491.

10. Kanellis J, CARI. The CARI guidelines.
Justification for living donor kidney
transplantation. Nephrology 2010; 15
(Suppl 1): S72.

11. USRDS 2013 Annual Data Report:
Atlas of Chronic Kidney Disease and
End-Stage Renal Disease in the United
States, National Institutes of Health,
National Institute of Diabetes and
Digestive and Kidney Diseases,
Bethesda, MD. U.S. Renal Data
System; 2013.

12. Getchell LE, McKenzie SQ, Sontrop
JM, Hayward JS, McCallum MK, Garg
AX. Increasing the rate of living donor
kidney transplantation in Ontario:
donor- and recipient-identified barriers
and solutions. Can J Kidney Health Dis
2017; 4: 2054358117698666.

13. Waterman AD, Rodrigue JR, Purnell
TS, Ladin K, Boulware LE. Addressing
racial and ethnic disparities in live
donor kidney transplantation: prior-
ities for research and intervention.
Semin Nephrol 2010; 30: 90.

14. Waterman AD, Peipert JD, Hyland SS,
McCabe MS, Schenk EA, Liu J.
Modifiable patient characteristics and
racial disparities in evaluation comple-
tion and living donor transplant. Clin J
Am Soc Nephrol 2013; 8: 995.

15. DePasquale N, Ephraim PL, Ameling J,
et al. Selecting renal replacement
therapies: what do African American
and non-African American patients
and their families think others should
know? A mixed methods study BMC
Nephrol 2013; 14: 9.

16. Sheu J, Ephraim PL, Powe NR, et al.
African American and non-African
American patients’ and families’
decision making about renal

Transplant International 2019; 11

ª 2019 Steunstichting ESOT

Ethnic Background and access to live donor kidney transplant



replacement therapies. Qual Health Res
2012; 22: 997.

17. Purnell TS, Luo X, Cooper LA, et al.
Association of race and ethnicity with
live donor kidney transplantation in
the United States From 1995 to 2014.
JAMA 2018; 319: 49.

18. Kumar K, Tonascia JM, Muzaale AD,
et al. Racial differences in completion
of the living kidney donor evaluation
process. Clin Transplant 2018; 32:
e13291.

19. Zhang X, Melanson TA, Plantinga LC,
et al. Racial/ethnic disparities in
waitlisting for deceased donor kidney
transplantation 1 year after implemen-
tation of the new national kidney
allocation system. Am J Transplant
2018; 18: 1936.

20. Kim JJ, Basu M, Plantinga L, et al.
Awareness of racial disparities in
kidney transplantation among health
care providers in dialysis facilities. Clin
J Am Soc Nephrol 2018; 13: 772.

21. Gander JC, Zhang X, Plantinga L,
et al. Racial disparities in preemptive
referral for kidney transplantation in
Georgia. Clin Transplant 2018; 32:
e13380.

22. Dudley CR, Johnson RJ, Thomas HL.
Factors that influence access to the
national renal transplant waiting list.
Transplantation 2009; 88: 96.

23. Wu DA, Robb ML, Watson CJE, et al.
Barriers to living donor kidney
transplantation in the United Kingdom:
a national observational study. Nephrol
Dial Transplant 2017; 32: 890.

24. Udayaraj U, Ben-Shlomo Y, Roderick
P, et al. Social deprivation, ethnicity,
and uptake of living kidney donor
transplantation in the United Kingdom.
Transplantation 2012; 93: 610.

25. Yeates KE, Schaubel DE, Cass A,
Sequist TD, Ayanian JZ. Access to
renal transplantation for minority
patients with ESRD in Canada. Am J
Kidney Dis 2004; 44: 1083.

26. Yeates K. Health disparities in renal
disease in Canada. Semin Nephrol
2010; 30: 12.

27. Tonelli M, Hemmelgarn B, Gill JS,
et al. Patient and allograft survival of
Indo Asian and East Asian dialysis
patients treated in Canada. Kidney Int
2007; 72: 499.

28. Alexander GC, Sehgal AR. Barriers to
cadaveric renal transplantation among
blacks, women, and the poor. JAMA
1998; 280: 1148.

29. Patzer RE, Perryman JP, Schrager JD,
et al. The role of race and poverty on
steps to kidney transplantation in the
Southeastern United States. Am J
Transplant 2012; 12: 358.

30. Hall YN, Choi AI, Xu P, O’Hare AM,
Chertow GM. Racial ethnic differences
in rates and determinants of deceased
donor kidney transplantation. J Am
Soc Nephrol 2011; 22: 743.

31. Mucsi I, Bansal A, Famure O, et al.
Ethnic background is a potential barrier
to living donor kidney transplantation
in Canada: a single-center retrospective
cohort study. Transplantation 2017;
101: e142.

32. Waterman AD, Robbins ML, Paiva AL,
Peipert JD, Davis LA, Hyland SS.
Measuring kidney patients’ motivation
to pursue living donor kidney trans-
plant: development of stage of change,
decisional balance and self-efficacy
measures. J Health Psychol 2015; 2: 210.

33. Prochaska JO. Decision making in the
transtheoretical model of behavior
change. Med Decis Making 2008; 28:
845.

34. Waterman AD, Robbins ML, Paiva AL,
et al. Your Path to Transplant: a
randomized controlled trial of a
tailored computer education inter-
vention to increase living donor kidney
transplant. BMC Nephrol 2014; 15: 166.

35. Ali A, Toews D, Singh N, et al. Taking
Specific Steps to Pursue Living Donor
Kidney Transplant is Associated with
Greater Odds of Having a Potential
Living Donor Identified [abstract].
American Transplant Congress Seattle,
WA 2018.

36. Reese PP, Shea JA, Berns JS, et al.
Recruitment of live donors by
candidates for kidney transplantation.
Clin J Am Soc Nephrol 2008; 3: 1152.

37. Waterman AD, Robbins ML, Peipert
JD. Educating prospective kidney
transplant recipients and living donors
about living donation: practical and
theoretical recommendations for
increasing living donation rates. Curr
Transplant Rep 2016; 3: 1.

38. Rodrigue JR, Paek MJ, Egbuna O,
et al. Readiness of wait-listed black
patients to pursue live donor kidney
transplant. Prog Transplant 2014; 24:
355.

39. Vamos EP, Novak M, Mucsi I. Non-
medical factors influencing access to
renal transplantation. Int Urol Nephrol
2009; 41: 607.

40. Vamos EP, Csepanyi G, Zambo M,
et al. Sociodemographic factors and
patient perceptions are associated with
attitudes to kidney transplantation
among haemodialysis patients. Nephrol
Dial Transplant 2009; 24: 653.

41. Waterman AD, Peipert JD. An explore
transplant group randomized con-
trolled education trial to increase
dialysis patients’ decision-making and

pursuit of transplantation. Prog
Transplant 2018; 28: 174.

42. Rodrigue JR, Paek MJ, Egbuna O, et al.
Making house calls increases living
donor inquiries and evaluations for
blacks on the kidney transplant waiting
list. Transplantation 2014; 98: 979.

43. Waterman AD, Morgievich M, Cohen
DJ, et al. Living donor kidney
transplantation: improving education
outside of transplant centers about live
donor transplantation-
recommendations from a consensus
conference. Clin J Am Soc Nephrol 2015;
10: 1659.

44. Gupta V, Richardson C, Belenko D,
et al. Attitudes of African Canadian
Patients with End Stage Kidney Disease
Toward Living Donor Kidney
Transplantation. American Transplant
Congress 2018.

45. Ali A, Ayub A, Richardson C, et al.
South Asian and Muslim Canadian
patients are less likely to receive living
donor kidney transplant offers
compared to Caucasian, non-Muslim
patients. Transplantation 2018; S502.

46. Cao S, Bansal A, Bei KF, et al. Is
transplant knowledge associated with
readiness to pursue kidney transplant?
Annual Meeting of the Canadian
Society of Transplantation; Quebec
City, QC Canada 2016.

47. Mucsi I, Bansal A, Jeannette M, et al.
Mental health and behavioral barriers
in access to kidney transplantation: a
Canadian cohort study.
Transplantation 2017; 101: 1182.

48. Famure O, Phan NA, Kim SJ. Health
information management for research
and quality assurance: the
comprehensive renal transplant
research information system. Healthc
Manage Forum 2014; 27: 30.

49. Classificiation of population group
Statistics Canada; 2009 Available from:
http://www.statcan.gc.ca/eng/concepts/
definitions/ethnicity01.

50. We ask because we care- The Tri-
Hospital + TPH Health Equity Data
Collection Research Project Report.
Toronto, Ontario, Canada: Toronto
Public Health; 2013.

51. Matheson FI, Dunn JR, Smith KL,
Moineddin R, Glazier RH.
Development of the Canadian
Marginalization Index: a new tool for
the study of inequality. Can J Public
Health 2012; 103(8 Suppl 2): S12.

52. Fine JP, Gray RJ. A proportional
hazards model for the subdistribution
of a competing risk. J Am Stat Assoc
1999; 94: 496.

53. White IR, Royston P, Wood AM.
Multiple imputation using chained

12 Transplant International 2019;

ª 2019 Steunstichting ESOT

Vedadi et al.

http://www.statcan.gc.ca/eng/concepts/definitions/ethnicity01
http://www.statcan.gc.ca/eng/concepts/definitions/ethnicity01


equations: Issues and guidance for
practice. Stat Med 2011; 30: 377.

54. Boulware LE, Ephraim PL, Ameling J,
et al. Effectiveness of informational
decision aids and a live donor financial
assistance program on pursuit of live
kidney transplants in African American
hemodialysis patients. BMC Nephrol
2018; 19: 107.

55. Purnell TS, Calhoun EA, Golden SH,
et al. Achieving health equity: closing
the gaps in health care disparities,
interventions, and research. Health Aff
2016; 35: 1410.

56. Jacob A, Redmond N, Williamson
DHZ, et al. A community-based study
of giving ACTS: organ donation
education for African American adults.
J Natl Med Assoc 2018; 111: 185.

57. Patzer RE, Paul S, Plantinga L, et al.
A randomized trial to reduce
disparities in referral for transplant
evaluation. J Am Soc Nephrol 2017;
28: 935.

58. Rodrigue JR, Paek MJ, Schold JD,
Pavlakis M, Mandelbrot DA. Predictors
and moderators of educational inter-
ventions to increase the likelihood of
potential living donors for black
patients awaiting kidney trans-
plantation. J Racial Ethn Health
Disparities 2016; 4: 837.

59. Rodrigue JR, Kazley AS, Mandelbrot
DA, et al. Living donor kidney
transplantation: overcoming disparities
in live kidney donation in the US–
Recommendations from a Consensus
Conference. Clin J Am Soc Nephrol
2015; 10: 1687.

60. Oliver M, Ahmed A, Woywodt A.
Donating in good faith or getting into
trouble Religion and organ donation
revisited. World J Transplant 2012; 5:
69.

61. Oliver M, Woywodt A, Ahmed A, Saif
I. Organ donation, transplantation and
religion. Nephrol Dial Transplant 2011;
26: 437.

62. Molzahn AE, Starzomski R, McDonald
M, O’Loughlin C. Chinese Canadian
beliefs toward organ donation. Qual
Health Res 2005; 15: 82.

63. Ali A, Towes D, Singh N, et al. East
Asian Patients are less likely to receive
Living Donor Kidney Transplant offers
compared to Caucasian Patients Annual
General Meeting of the Canadian
Society of Nephrology Vancouver, BC,
Canada 2018.

64. Lau C, Mucsi I. Chinese culture related
attitudes towards organ donation and
transplantation: A literature review
CST-CTRMS Joint Scientific Meeting;
Halifax, Nova Scotia, Canada 2017.

65. Karim A, Jandu S, Sharif A. A survey
of South Asian attitudes to organ

donation in the United Kingdom. Clin
Transplant 2013; 27: 757.

66. Hayward C, Madill A. The meanings
of organ donation: Muslims of
Pakistani origin and white English
nationals living in North England. Soc
Sci Med 2003; 57: 389.

67. Morgan M, Hooper R, Mayblin M.
Attitudes to kidney donation and
registering as a donor among ethnic
groups in the UK. J Public Health
2006; 28: 226.

68. Callender MOMP. Obstacles to organ
donation in ethnic minorities. Pediatr
Transplant 2001; 5: 383.

69. Baines LS, Joseph JT, Jindal RM. A
public forum to promote organ
donation amongst Asians: the Scottish
initiative. Transpl Int 2002; 15: 124.

70. Windmill DC, Jain N, Inston NG.
Impact of a “direct approach” to live
kidney donation in the British Indo-
Asian community. Transplant Proc
2005; 37: 551.

71. Wong D, Ford H, Lok C, et al.
Ethnicity and Transplant Knowledge
Among Canadian ESKD Patients.
American Transplant Congress;
Chicago, IL 2017.

72. Kazley AS, Simpson KN, Chavin KD,
Baliga P. Barriers facing patients
referred for kidney transplant cause
loss to follow-up. Kidney Int 2012; 82:
1018.

73. Yung P, Cremin-Endes C, Bansal A,
et al. African Canadian and Asian
Canadian patients are less likely to
have potential living donors when first
presenting for evaluation: A single
center experience Canadian Society of
Transplantation Vancouver, British
Columbia 2015.

74. Hoffman A, Tendulkar K, Merani S,
Maskin A, Langnas A. Fortuitous
benefits of living kidney donation:
diagnosis of serious medical conditions
during the living donor evaluation.
Clin Transplant 2018; 32: e13204.

75. Francis L, Weng ND, Lin Y,
Mulganokar S, Patel AM. Racial differ-
ences in outcomes of the evaluation of
potential live kidney donors: a
retrospective cohort study. Am J
Nephrol 2012;35(5):; 409.

76. Romagnoli J, Salerno MP, Calia R,
et al. Expanding the living donor pool,
“1st act”: analysis of the causes of
exclusion of potential kidney donors.
Transpl Proc 2013; 45: 2632.

77. Jones D, You Z, Kendrick JB. Racial/
ethnic differences in barriers to kidney
transplant evaluation among hemodial-
ysis patients. Am J Nephrol 2018; 1: 1.

78. Mucsi I, Novak M, Toews D,
Waterman A. Explore transplant
Ontario: adapting the explore

transplant education program to
facilitate informed decision making
about kidney transplantation. Can J
Kidney Health Dis 2018; 5: 1.

79. Network OR NT. Access to Kidney
Transplantation & Living Donation:
Transplant Education Needs Assess-
ment Report. Toronto, ON: Ontario
Renal Network and Trillium Gift of Life
Network. 2017.

80. Norman SP, Song PX, Hu Y, Ojo AO.
Transition from donor candidates to
live kidney donors: the impact of race
and undiagnosed medical disease
states. Clin Transplant 2011; 25: 136.

81. Boulware RL, Ratner LE, Sosa JA,
Cooper LA, LaVeist TA, Powe NR.
Determinants of willingness to donate
living related and cadaveric organs:
identifying opportunities for inter-
vention. Transplantation 2002; 73:
1683.

82. Reed RD, Sawinski D, Shelton BA,
et al. Population health, ethnicity, and
rate of living donor kidney transplan-
tation. Transplantation 2018; 102:
2080.

83. Randhawa G. Renal health and trans-
plantation: a focus on ethnicity. J Ren
Care 2012; 38: 109.

84. Randhawa G. Promoting organ dona-
tion and transplantation among South
Asians in the United Kingdom: the role
of social networks in the South Asian
Community. Prog Transplant 2005; 15:
286.

85. Steef Redeker MO, Visser M,
Busschbach JJV, Weimar W, Massey E.
Sohal Ismail cost-effectiveness of a
home-based group educational pro-
gramme on renal replacement therapies:
a study protocol. BMJ Open 2019; 9:
e025684.

86. Ismail SY, Luchtenburg AE, Timman R,
et al. Home-based family intervention
increases knowledge, communication
and living donation rates: a randomized
controlled trial. Am J Transplant 2014;
14: 1862.

87. Ismail SYCL, Luchtenburg AE, Roodnat
JI, et al. Living donor kidney trans-
plantation among ethnic minorities in
the Netherlands: a model for breaking
the hurdles. Patient Educ Couns 2013;
90: 118.

88. Gordon EJ, Feinglass J, Carney P, et al.
A culturally targeted website for His-
panics/Latinos about living kidney
donation and transplantation: a ran-
domized controlled trial of increased
knowledge. Transplantation 2016; 5:
1149.

89. Garonzik-Wang JMBJ, Ros RL,
Kucirka LM, et al. Live donor
champion: finding live kidney donors
by separating the advocate from the

Transplant International 2019; 13

ª 2019 Steunstichting ESOT

Ethnic Background and access to live donor kidney transplant



patient. Transplantation 2012; 93:
1147.

90. Garg A. Enhance Access to Kidney
Transplantation and Living Kidney
Donation (EnAKT LKD). ClinicalTri-
alsgov. 2017;NCT03329521.

91. Belenko D, Richardson C, Gupta V,
et al. Using the Explore Transplant
Ontario Program (ETO) to Increase
Transplant Knowledge and Readiness
among Patients on Maintenance
Dialysis American Transplant Congress;
Seattle, WA2018.

92. Singh N, Bansal A, Ali A, et al.
Psychosocial distress, ethnicity and
immigrant status in ESKD patients. 6th
annual scientific conference of the
European association of psychosomatic
medicine; Barcelona, Spain 2018.

14 Transplant International 2019;

ª 2019 Steunstichting ESOT

Vedadi et al.


