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Concerns of ABO incompatible and
crossmatch-positive potential donors and
recipients about participating in kidney
exchanges
Rodrigue JR, Leishman R, Vishnevsky T, Evenson A, Mandelbrot DA.
Concerns of ABO incompatible and crossmatch-positive potential
donors and recipients about participating in kidney exchanges.
Abstract: Kidney paired exchanges (KPEs) have increased, yet are still
underutilized. This study aimed to develop tools for assessing KPE
concerns, identify predictors of KPE concerns, and describe common
KPE concerns among potential living donors (LDs) and intended
recipients. Incompatible former potential LDs (n = 135) and intended
recipients (n = 83) retrospectively completed questionnaires to assess
KPE concerns. Healthcare system distrust also was assessed. A minority
(n = 48 or 36.5% of potential LDs; n = 25 or 30.1% of intended
recipients) had pursued KPE participation. Of those who pursued KPE
participation, 11 (22.9%) and 6 (24.0%) completed KPE donation or
transplantation, respectively. The questionnaires for potential LDs and
recipients showed good internal consistency and preliminary convergent
validity. LDs and patients less willing to pursue KPE reported more KPE
concerns. Common KPE concerns for both potential LDs and recipients
were related to perceived Distrust/Inequity and Inconvenience/Cost.
Multivariate predictors of more KPE concerns were as follows: male
gender (t = 4.5, p < 0.001) and more healthcare system distrust (t = 2.5,
p = 0.01) for potential LDs; black race (t = 2.1, p = 0.04) and more
healthcare system distrust (t = 2.3, p = 0.03) for intended recipients.
These ﬁndings underscore the importance of addressing concerns
potential LDs and patients have about KPE if the true potential of KPE
is to be realized.
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Approximately one-third of potential living donors
(LDs) will be blood type incompatible or human
leukocyte antigen (HLA) crossmatch-positive with
their intended recipient (1). The innovation of
kidney paired exchanges (KPEs), in which computer-generated algorithms are used to facilitate
transplantation between incompatible donor–recipient pairs, has allowed more patients to beneﬁt
from the many advantages of live donor kidney
transplantation (LDKT) (2–5). Indeed, while general trends show a decline in living kidney donation in the United States (6), KPE has increased
10-fold in the last decade (7).
Despite its success, however, programmatic
ineﬃciencies, inadequate resources, and prohibitive costs contribute to KPE underutilization by
transplant programs (8–13). Also, favorable

attitudes notwithstanding (14–17), not all incompatible pairs are willing to pursue KPE. Although
the true KPE uptake rate is unknown, anecdotal
accounts discussed during the 2012 Consensus
Conference on Kidney Paired Donation (Herndon,
Virginia) suggest that the KPE participation rate
among incompatible pairs may be considerably
lower than 50%. Waterman et al. (15), for
instance, reported that one-third of incompatible
potential LDs were not willing to consider KPE;
however, this study was performed in an era when
KPE was not oﬀered to incompatible LDs at the
two study sites. Regardless of the true KPE uptake
rate, there are minimal data describing the reasons
for KPE refusal among incompatible LDs or
patients. The decision-making process may be
inﬂuenced by certain practical and psychological
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considerations, including an undeﬁned and possibly prolonged waiting period, additional costs that
may be incurred by LDs, and feelings of potential
inequity (e.g., other LD may “back out” or kidney
graft received in the exchange may be of lower
quality than the one given) (15). Identifying the
KPE concerns of incompatible potential LDs and
their intended recipients may help guide interventions to remove barriers and boost KPE participation.
In this study, we sought to develop and evaluate
tools for assessing KPE concerns, identify predictors of KPE concerns and their association with
KPE willingness, and describe common KPE concerns among potential LDs and intended recipients. We hypothesized that more KPE concerns
would be associated with lower KPE willingness.
Additionally, as medical distrust is associated with
LD willingness (18), we hypothesized that medical
distrust would be strongly associated with more
KPE concerns.

Methods
Study design, setting, and participants

Potential LDs and their intended recipients at our
center (Beth Israel Deaconess Medical Center,
Boston, MA, USA) are (i) informed by their nurse
coordinator about the need for compatibility testing and the opportunity for participation in KPE if
testing reveals incompatibility, (ii) given a brochure and referred to our website, both providing
information about the KPE process, and (iii)
informed about compatibility testing results and, if
incompatible, again presented with the opportunity to pursue further evaluation for possible KPE
participation. From October 2004 to December
2011, our program participated in the New England paired kidney exchange (NEPKE) program
(19), and in October 2010, we joined the kidney
paired donation (KPD) National Pilot Program
administered by the United Network for Organ
Sharing (UNOS).
Using the organ transplant tracking record
(OTTR), we identiﬁed former potential LDs and
their intended recipients who were tested between
January 1, 2006 and December 31, 2012 and
invited them to take part in a retrospective questionnaire assessment. Study inclusion criteria were
as follows: ≥18 yr old, ABO incompatibility or
crossmatch-positive with potential LD/recipient,
and conﬁrmation via OTTR entry that both the
potential LD and intended recipient were
informed about KPE at the time of compatibility
testing. Those who did not speak/read English
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were excluded from the study. An introductory
letter, questionnaire packet, and prepaid return
envelope were mailed to former potential LDs
and intended recipients who met study criteria
between July and October 2013. Key elements of
informed participation were present in the study
invitation letter, that is, that we were conducting
research, the purpose of the research and what
was being requested for participation, whom to
contact with questions, and that participation was
voluntary and anonymous. If a packet was
returned as undeliverable, we re-searched transplant center and BIDMC databases as well as
online resources for current addresses. If we did
not ﬁnd a primary and secondary source of identity veriﬁcation, we did not mail out another questionnaire packet to ensure that the LD/recipient
identity was protected. This strategy yielded few
additional completed questionnaires.
Study procedures were approved by the BIDMC
Institutional Review Board (Protocol #2013P000216). Because identiﬁable information was not
obtained from survey respondents and risk was
considered minimal, the study was approved under
exemption number 2 of the Code of Federal Regulations (45 CFR 46.101[b]).
KPE concerns

Two questionnaires were developed to assess KPE
concerns – kidney exchange concerns–donors
(KEC-D) and kidney exchange concerns–recipients
(KEC-R). To generate items for the KEC-D and
KEC-R questionnaires, we reviewed qualitative
and quantitative publications in which KPE experiences at the individual LD/recipient or programmatic level were described. Additionally, we asked
professionals experienced in KPE (four nephrologists, two surgeons, ﬁve LD/transplant nurse coordinators, two social workers, one psychologist, and
one KPE program director) to identify any KPE
concerns reﬂected in their interactions with incompatible LDs and/or intended recipients. We then
generated concern statements for the KEC-D and
KEC-R, respectively, with the following response
options: strongly disagree (1), disagree (2), agree
(3), and strongly agree (4). Our expert panel
reviewed each questionnaire for clarity, readability,
and redundancy, which led to several items being
reworded or removed. Higher scores indicated
more KPE concern. The ﬁnal KEC-D and KEC-R
questionnaires comprised 22 and 23 concern statements, respectively. For both measures, statements
were conceptually grouped into three subscales:
Distrust/Inequity, Uncertainty/Worry, and Inconvenience/Cost (Table 1).

Concerns about kidney exchanges
Table 1. KEC-D (potential donor) and KEC-R (intended recipient) domains, number of items, means (SD), internal consistency, and sample
items
Version

Domain

Items

Mean (SD)

Cronbach’s a

Distrust/Inequity

22
6

49.8 (11.8)
14.6 (4.5)

0.89
0.83

Uncertainty/Worry

8

16.8 (4.2)

0.76

Inconvenience/Cost

8

18.4 (4.6)

0.79

23
6

54.4 (10.9)
15.3 (4.1)

0.86
0.78

Uncertainty/Worry

9

20.1 (4.5)

0.69

Inconvenience/Cost

8

18.9 (4.1)

0.75

KEC-D

KEC-R
Distrust/Inequity

Sample items

I was concerned that the person who I wanted to donate to
might end up with a kidney that was not as good as mine
I was concerned that I would become too anxious not knowing if
we would ever find a suitable match
I was concerned that waiting too long in a swap program would be
disruptive to my life
I was concerned that the other donor in the swap would back out of
it and then I would not get a transplant
I was concerned that my donor would feel more pressure to go through
with donation if it was part of a swap
I was concerned that my donor’s costs in a swap program would
be too high

KEC-D, kidney exchange concerns–donors; KEC-R, kidney exchange concerns–recipients.

KPE willingness, registration, and donation/
transplantation

Participants were asked to indicate whether they
(i) were willing (yes, no) to pursue further evaluation for possible KPE participation at the time
they learned of incompatibility, (ii) formally
enrolled in KPE (i.e., registration), and (iii)
eventually donated or received a transplant via
KPE.
Medical distrust and sociodemographic
characteristics

The Revised Health Care System Distrust (HCSD)
Scale (20) was used to assess medical distrust. Participants indicated their level of agreement with
nine items, reﬂecting two domains of distrust in the
healthcare system: values distrust (ﬁve items; e.g.,
“The healthcare system puts making money above
patients’ needs.”) and competence distrust (four
items; e.g., “The healthcare system makes too
many mistakes.”). Total scores range from 9 to 45,
with higher scores reﬂecting more distrust. The
HCSD is used extensively in healthcare research
and has been shown to be valid and reliable (20–
23). Also, we gathered basic sociodemographic
information and assessed perceived emotional
closeness in the donor–recipient relationship
(1 = not at all close, 2 = somewhat close,
3 = moderately close, 4 = very close) from all participants.
Statistical analyses

First, potential LD and intended recipient characteristics are presented as means and standard

deviations, or frequencies and percentages, as
appropriate. Fisher’s exact tests or t-tests were
used to determine whether LDs and recipients differed signiﬁcantly on any variables. Second, Cronbach’s alpha coeﬃcients were calculated to
evaluate internal consistency for the KEC-D and
KEC-R overall and for subscales. Third, to assess
convergent and discriminant validity, Pearson’s
correlation coeﬃcients were calculated to measure
the association between KEC and HCSD scores.
Fourth, univariate analyses were conducted to
examine whether KPE concerns were associated
with sociodemographic characteristics and perceived relationship closeness. Fifth, linear regression was used to examine multivariable predictors
of KEC total score (i.e., more concern), following
standard diagnostic procedures to validate
assumptions of linearity (scatter plot), the absence
of outliers (scatter plot, case-wise analysis), normal
distribution of residuals (Normal P-P Plot), independence (Durbin–Watson test), and homoscedasticity (boxplot, Levene test). Finally, for
descriptive purposes, the most commonly endorsed
KPE concerns were identiﬁed (score ≥3) using frequencies and percentages. PASW Statistics (Version 17.0, SPSS, Inc., Chicago, IL, USA) software
was used for statistical analyses.

Results
Potential LD and recipient characteristics

Between January 2006 and December 2012, 1634
adults initiated LD evaluation (Fig. 1A). Of the
1301 who progressed to compatibility testing, 381
were incompatible with their intended recipient
and had reached a ﬁnal donation disposition prior
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to study initiation. Of these, 298 met study inclusion criteria and were mailed study information
packets, and 135 (45%) returned completed surveys. Mean age was 50.1  12 yr, and the majority
were female, white, employed, insured, college
graduates, registered organ donors, and biologically related to the intended recipient (Table 2).
The pool of former potential LDs (n = 381)
were incompatible with 199 intended recipients,
of whom 136 met inclusion criteria and were
mailed study information packets (Fig. 1B). We
received completed surveys from 83 intended
recipients (61%), the majority of whom were
male, white, not working, and had at least some
college education (Table 2). Thirty-three patients
had received a transplant by the time of the

survey, including 16 (16/33 = 49%) who underwent LDKT.
KPE willingness, registration, and donation/
transplantation

A minority of former potential LDs (n = 48,
36.5%) and intended recipients (n = 25, 30.1%)
retrospectively reported being willing to pursue
KPE at the time of learning about incompatibility.
Of the former potential LDs who were willing, 19
(39.6%) were registered into KPE and 11 (22.9%)
donated via KPE. Six former potential LDs were
withdrawn from KPE by the program (e.g., recipient no longer eligible) and two withdrew for personal reasons. Ten (40.0%) intended recipients

(A)

(B)

Fig. 1. Recruitment and enrollment of
potential living donors (A) and
intended recipients (B).
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Table 2. Sociodemographic characteristics of potential living donors (LDs) and intended recipients
Characteristic

Potential living donor (n = 135)

Age, mean (SD)
Sex, % (n) female
Race, % (n)
Non-Hispanic white
Black
Hispanic
Asian
Other
Employment, % (n) working
Education, % (n) some college
Potential donor’s relationship to intended recipient, % (n)
Parent
Child
Sibling
Other relative
Spouse
Friend or acquaintance
Health insurance, % (n) insureda
Registered organ donor, % (n) yesa
Medical distrust, mean (SD)
Total distrust
Values distrust
Competence distrust

50.1 (11.8)
71.9 (97)

54.2 (11.4)
43.4 (36)

62.2 (84)
23.7 (32)
11.1 (15)
3.0 (4)
0 (0)
85.2 (115)
75.6 (102)

68.7 (57)
16.9 (14)
8.4 (7)
2.4 (2)
3.6 (3)
41.0 (34)
60.2 (50)

5.9 (8)
14.1 (19)
14.8 (20)
16.3 (22)
21.5 (29)
27.4 (37)
88.9 (120)
52.6 (71)

3.6 (3)
15.7 (13)
12.0 (10)
16.9 (14)
28.9 (24)
22.9 (19)

26.8 (7.2)
14.2 (4.7)
10.6 (3.7)

22.8 (6.9)
13.5 (4.1)
10.0 (3.4)

a

Intended recipient (n = 83)

Only potential LDs were asked about their organ donor registration status and health insurance status at time they were considering donation.

were registered in KPE and six (24.0%) received a
transplant via KPE.
Kidney exchange concerns: internal consistency and
validity

Table 1 shows the subscales, number of items,
means (standard deviations), Cronbach’s alpha
coeﬃcients, and sample items for the KEC-D and
KEC-R (Copies of the two kidney exchange concerns questionnaires are available from the ﬁrst
author upon request.).
Pearson’s correlation coeﬃcients between the
subscales for each measure were statistically signiﬁcant and ranged from 0.34 to 0.62 and 0.47 to 0.71,
respectively. Both questionnaires and their subscales showed good internal consistency (a > 0.70),
with the exception of the KEC-R Uncertainty/
Worry subscale (a > 0.69) (Table 1). Convergent
and discriminant validity were explored by testing
relationships between the KEC questionnaires and
the HCSD Scale (20), which showed signiﬁcant
correlations in the expected direction. Total HCSD
score was positively correlated with more KPE
Distrust/Inequity (KEC-D: r = 0.20, p = 0.02;
KEC-R: r = 0.32, p = 0.003) and KPE Uncertainty/Worry (KEC-D: r = 0.27, p = 0.013; KECR: r = 0.30, p = 0.01), but not signiﬁcantly associated with KPE Inconvenience/Cost (KEC-D:
r = 0.14, p = 0.14; KEC-R: r = 0.15, p = 0.19).

Relationship between KPE concerns, willingness, and
participation

The relationships between KEC scores and KPE
willingness were signiﬁcant and in the expected
direction (Table 3). Former potential LDs and
intended recipients with higher Uncertainty/Worry
and Inconvenience/Cost scores were less willing to
pursue KPE. Also, potential LDs with higher Distrust/Inequity scores were less willing to pursue
KPE. While cell sizes for KPE registration and
actual donation/transplantation were small, we
also found that potential LDs and intended recipients who registered in a KPE program and those
who subsequently donated or received a KPE
transplant had lower mean scores on all KEC
scales compared with those who did not pursue
KPE registration (all p values < 0.05; data not
shown).
Relationship between KPE concerns and
sociodemographic characteristics

Former potential LDs who were male (t = 4.5,
df = 133, p < 0.001), black (t = 2.6, df = 133,
p = 0.03), and unemployed (t = 2.2, df = 133,
p = 0.04) had higher KEC-D total scores than
those who were female, white, and employed.
Black intended recipients had higher KEC-R total
scores than white patients (t = 2.4, df = 81,
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Table 3. Differences in mean KEC-D and KEC-R scores between respondents who were willing to pursue KPE vs. those who were not, by potential LDs and intended recipients
Potential LDs

Intended recipients

KEC

KPE willing
(n = 48)

KPE not willing
(n = 87)

T-test

Total score
Distrust/Inequity
Uncertainty/Worry
Inconvenience/Cost

46.6 (13.1)
13.4 (4.5)
15.7 (5.0)
17.2 (5.1)

51.6 (10.8)
15.2 (4.3)
17.4 (3.7)
19.0 (4.2)

2.4 (133), p
2.2 (133), p
2.2 (133), p
2.1 (133), p

=
=
=
=

0.02
0.03
0.03
0.04

KPE willing
(n = 25)

KPE not willing
(n = 58)

T-test

50.0 (13.7)
14.1 (4.7)
18.6 (5.5)
17.0 (5.0)

56.3 (9.0)
15.7 (3.7)
20.7 (3.8)
19.8 (3.4)

2.5 (81), p
1.4 (81), p
2.1 (81), p
2.9 (81), p

=
=
=
=

0.02
0.17
0.04
0.004

KEC-D, kidney exchange concerns–donors; KEC-R, kidney exchange concerns–recipients; KPE, kidney paired exchanges; LDs, living donors.
All data expressed as means (standard deviations). Statistical tests include t-test value (degrees of freedom) and p value.

p = 0.02). Age, education, insurance type, donor
registration status (LDs only), relationship type,
and level of emotional closeness were not signiﬁcantly associated with KEC scores.
Multivariate predictors of KPE concerns

Results of the multivariable regression model indicate that male gender (unstandardized coeﬃcient
B = 9.71, t = 4.5, p < 0.001) and more healthcare system distrust (higher HCSD total score)
(unstandardized coeﬃcient B = 0.30, t = 2.5,
p = 0.01) were signiﬁcant predictors of more KPE
concerns for former potential LDs, accounting for
18% of the variance in KPE concerns. For
intended recipients, black race (unstandardized
coeﬃcient B = 4.82, t = 2.1, p = 0.04) and higher
HCSD total score (unstandardized coeﬃcient
B = 0.31, t = 2.3, p = 0.03) predicted more KPE
concerns, accounting for 16% of the variance in
KEC-R scores.
Common KPE concerns

Former potential LDs and intended recipients
shared several common KPE concerns (Table 4).
These concerns included waiting too long for KPE
to occur, the intended recipient not receiving a
transplant after their LD donates, life disruption
caused by uncertain waiting period, kidney quality
inequity, and ﬁnancial burden for the LD, among
others.
Discussion

Despite the emergence of several multicenter registries, a national program facilitated by UNOS, and
a few large single-center programs (4, 5, 8, 9, 11,
24), KPE adoption rates remain low and little is
known about the speciﬁc concerns that may inﬂuence KPE willingness by incompatible donor–recipient pairs. The present study contributes three
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primary ﬁndings to the extant KPE literature: (i)
the development of two questionnaires that can be
used to quantitatively measure KPE concerns, one
for potential LDs and one for intended recipients,
(ii) KPE concerns may be more prevalent in certain
subgroups of LDs and patients, including men,
blacks, and those with more distrust of the healthcare system, and (iii) the most common KPE concerns endorsed by former incompatible potential
LDs and recipients are characterized by distrust,
inequity, inconvenience, and cost. Collectively,
these ﬁndings lay the foundation for further scientiﬁc inquiry and the development of targeted interventions to more eﬀectively engage incompatible
donor–recipient pairs in the KPE process.
Two-thirds of former potential LDs and
intended recipients in this study were unwilling to
pursue possible KPE after learning of incompatibility. These individuals had more concerns about
various aspects of the KPE process, relative to
those who were willing to pursue KPE. This level
of KPE unwillingness is much higher than what
has been reported by others (14–17, 25), yet it is
generally consistent with our program’s experience
over the last several years. We have a small to
moderate size transplant program (average of 63
kidney transplants annually) that enrolls only a
few incompatible donor–recipient pairs into the
UNOS KPD program each year, despite having a
multimodal approach to KPE education (i.e., KPE
discussions pre- and post-compatibility testing,
written materials, opportunity to speak to former
KPE recipients/LDs, etc.). Our LD nurse coordinator estimates that two-thirds of potential LDs
express interest in KPE upon being informed of
incompatibility, but few follow through with additional donor testing. Learning of one’s incompatibility with the intended recipient may be a
disappointment to many potential LDs, but others
may be privately relieved to learn they are not a
compatible match. This is supported by our ﬁnding
that 24% and 25% of potential LDs and intended

Concerns about kidney exchanges
Table 4. Most common kidney paired exchanges concernsa endorsed by potential living donors (LDs) and intended recipients.
Potential LDs (n = 135)

Intended recipients (n = 83)

I was concerned that it would take too long
before a swap would occur. (Inconvenience/Cost)

60.7 (82)

I was concerned the person I wanted to donate to
might end up not receiving a kidney after I donated.
(Distrust/Inequity)
I was concerned that the person who I wanted to
donate to might end up with a kidney that was
not as good as mine. (Distrust/Inequity)

55.6 (75)

I was concerned that waiting too long in a swap
program would be disruptive to my life. (Inconvenience/Cost)

47.3 (64)

I was concerned that my costs as a kidney donor in a
swap program would be too high. (Inconvenience/Cost)

45.9 (62)

I was concerned that the other donor in the swap would
back out of it and then my family member or friend
would not get a transplant. (Distrust/Inequity)
I was uncomfortable with the idea that my kidney
would go to someone other than the person I
wanted to donate to. (Uncertainty/Worry)

45.2 (61)

I was concerned that I would have to travel to a
different transplant center for my surgery.
(Inconvenience/Cost)
I was concerned that I didn’t know anything about
the person who would be getting my kidney
in the swap. (Distrust/Inequity)
I was willing to accept the risks of donation for
someone I know, but not for a stranger. (Distrust/Inequity)

39.3 (53)

51.9 (70)

40.7 (55)

39.3 (53)

39.3 (53)

I was concerned that I might end up
not receiving a kidney transplant after
my donor had donated their kidney.
(Distrust/Inequity)
I was concerned that I might end up with
a kidney that was not as good as my
donor’s kidney. (Distrust/Inequity)
I was concerned that I didn’t know anything
about the person who would be giving
me the kidney in the swap.
(Distrust/Inequity)
I was concerned that waiting too long in a
swap program would be disruptive to
my donor’s life. (Inconvenience/Cost)
I was concerned that my donor would be
uncomfortable with the idea that his/her
kidney would go to someone other than me.
(Uncertainty/Worry)
I was concerned that my donor’s costs in
a swap program would be too high.
(Inconvenience/Cost)
I was concerned that my donor would
feel more pressure to go through with
donation if it was part of a swap.
(Uncertainty/Worry)
I was concerned that the other donor in the
swap would back out of it and then I would
not get a transplant. (Distrust/Inequity)
I was concerned that the person who would be
getting my donor’s kidney in the swap would
not take good care of it. (Distrust/Inequity)
I was concerned that my donor would not approve
of taking part in a kidney swap program.
(Uncertainty/Worry)

57.8 (48)

53.0 (44)

53.0 (44)

51.8 (43)

49.4 (41)

45.8 (38)

45.8 (38)

45.8 (38)

45.8 (38)

43.4 (36)

a

Data are expressed as percentage (n) of potential LDs and intended recipients who agreed or strongly agreed with the concern on the kidney exchange
concerns–donors and kidney exchange concerns–recipients, respectively. Corresponding subscale is noted in parentheses.

recipients, respectively, indicated on the KEC
questionnaire that they were relieved not to be a
compatible match with the recipient/donor (data
not shown). The KPE option may cause some
incompatible potential LDs to feel that they can no
longer “back out” of donation, a concern that
is not lost on intended recipients in our study.
Nearly half of them expressed concern about their
potential LD feeling more pressure to go through
with donation if part of KPE.
Distrust, potential inequities, and inconvenience
were prominent concerns expressed by both former
potential LDs and intended recipients. This ﬁnding
should not be surprising to the transplant community. KPE is very complex and characterized by
many moving parts, which require exquisite coordination for seamless and successful execution. It is
challenging even for transplant professionals, let
alone incompatible donor–recipient pairs, to have
unwavering trust and faith in the process. Waterman et al. (15) reported that one-third (34%) of

ruled-out LDs were unwilling to participate in
KPE because they were concerned that the
intended recipient might not receive a kidney in
exchange for their donation. We found an even
higher rate of concern, from both potential LDs
(56%) and intended recipients (58%), about the
intended recipient not receiving a kidney in a KPE.
Additionally, there was a high level of concern
about disparate kidney quality in an exchange,
something not assessed as part of the Waterman
et al. (15) study. The inconvenience of not being
able to plan when donation will occur and the disruption this may cause in the potential LD’s life
appear to be of high concern for both the LD and
intended recipient.
Proper KPE education of potential LDs and
patients requires not only a description of the process, but also a discussion of how the transplant
community has addressed issues of inequity, established guidelines on the evaluation and selection of
LDs, and made changes in KPE process to
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enhance convenience and reduce cost for LDs (e.g.,
shipping kidneys, setting parameters regarding travel) (8, 11, 24). Failure to adequately address these
concerns and to enhance transparency, particularly
as KPE increases in complexity, is likely to place
additional downward pressure on rates of KPE
participation among those with general distrust of
the healthcare system, minorities, and men – subgroups Segev et al. (14) found to be less willing to
participate in KPE and that we found to have
more KPE-speciﬁc concerns.
Interestingly, neither donor–recipient relationship type nor perceived emotional closeness was
associated with KPE willingness or concerns. This
diﬀers from some earlier ﬁndings, in which close
family members were more willing to pursue KPE
(15). However, all but one of the KPEs reﬂected
in our sample were completed by a LD who was a
biological relative or spouse of the intended recipient. Thus, it is possible that relatives and spouses
have the same level of KPE concern as friends
and other non-relatives, yet they may engage in a
process that helps to remove these concerns as
barriers to KPE participation. For instance, Ratner et al. (25) found that most LDs and recipients
felt that the decision to participate in KPE should
be made together and that each was more willing
to engage in the KPE process if they knew the
other was enthusiastic about it. Perhaps potential
LDs and intended recipients are more likely to
discuss KPE with each other if they are related or
spouses, thus enabling them to evaluate each
other’s KPE interest and willingness. The donor–
recipient communication processes surrounding
KPE represents a potentially important focus of
future study.
Study ﬁndings should be evaluated in the context of several important limitations. Data were
collected at a single center that performs a small
number of KPE transplants annually. Our KPErelated processes may diﬀer from other centers,
particularly those with higher volume and greater
KPE participation, which limits the generalizability of the ﬁndings. Also, KPE concerns were
assessed retrospectively, several months or years
after initial evaluation and a ﬁnal donation disposition. Thus, it is possible that memory and decision justiﬁcation biases inﬂuenced responses. As
we did not ask respondents to indicate when they
were initially evaluated, we were not able to examine the association between KPE concerns and passage of time. While study participation rates were
moderately high for survey-based research, there is
inherent selection bias in a survey study, that is,
the KPE concerns of study participants may diﬀer
systematically from those who chose not to take
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part in the study. As the data were anonymous, we
were unable to compare survey responders and
non-responders. We examined the relationship
between KPE concerns and sociodemographic
characteristics, but there are other factors we did
not assess that may be related to KPE willingness
and concerns, including the intended recipient’s
time on the waiting list and quality of life, the
potential LD’s ﬁnancial resources and understanding of the allocation system, and whether the
potential LD and/or intended recipient participated in other studies designed to increase LDKT
rates at our center (26). While these instruments
show preliminary evidence of convergent and discriminant validity and acceptable internal consistency, further study with larger, more diverse
samples is necessary. Larger samples would allow
researchers to assess (e.g., using factor analysis)
the empirical validation of the three conceptually
derived subscales reported in this study. Finally,
this study focused on the more traditional two-way
simultaneous KPE. More research is needed to
determine whether similar concerns exist in the
context of altruistic unbalanced KPE, compatible
pair exchanges, and large cycle exchanges (8, 16,
17).
In conclusion, we identiﬁed KPE concerns that
may adversely impact KPE participation rates
among potential LDs and intended recipients. Particularly noteworthy are common concerns associated with distrust, inequity, inconvenience, and
cost. Future studies are needed to further quantitate the relative signiﬁcance of these concerns in
KPE willingness, using larger and more diverse
samples across multiple centers. The two questionnaires developed for this study may be useful in
assessing KPE concerns in potential donor–recipient pairs. Quantitation of the KPE uptake rate
nationally, exploration of the relationship between
KPE willingness and actual KPE enrollment, and
further description of KPE concerns that may
aﬀect participation is essential to help guide the
development and evaluation of targeted educational interventions designed to optimize KPE willingness and participation. Even a modest
incremental increase in KPE participation of 10%
to 15% would allow for more LDKTs to be
performed.
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