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Abstract

We studied associations between perceived adequacy of live donor kidney transplant (LDKT)
information or knowledge with pursuit of LDKT or receipt of live donor inquiries among 300
African American kidney transplant candidates. Participants reported via questionnaire how
informed or knowledgeable they felt regarding LDKT. Participants also reported their pursuit of
LDKT, categorized as ‘low’ (no discussion with family or friends about LDKT and no identified
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donor), ‘intermediate’ (discussed LDKT with family but no identified donor) or “high’ (discussed
LDKT with family and identified a potential donor). We reviewed participants’ electronic health
records to identify potential donors’ transplant center inquiries on participants’ behalves. A
minority of participants reported they felt ‘very’ or ‘extremely’ well informed about LDKT (39%)
or had ‘a great deal’ of LDKT knowledge (38%). Participants perceiving themselves as ‘very’ or
‘extremely’ (versus ‘not’ or ‘slightly’) well informed about LDKT had statistically significantly
greater odds of intermediate or high (versus low) pursuit of LDKT (odds ratio [95% confidence
interval] 2.71 [1.02-7.17]). Perceived LDKT knowledge was not associated with pursuit of LDKT.
Neither perceived information adequacy nor knowledge were associated with living donor
inquiries. Efforts to better understand the role of education in the pursuit of LDKT among African
American transplant candidates are needed.
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Education; Kidney Transplantation: living donor; Patient Education; Donors and Donation;
Donors and Donation: living

Introduction

African Americans have been persistently less likely to receive live donor kidney
transplantation (LDKT), an optimal therapy for kidney failure, 1.2 compared to those in other
racial groups. 3-° African Americans’ suboptimal LDKT rates may be related to a number of
factors, including their poor perceived knowledge or information adequacy regarding LDKT.
In previous studies, African Americans have been shown to have less knowledge about
kidney treatment options compared to non-African Americans.® However, the relationship
between African American transplant candidates’ perceived information adequacy or
perceived LDKT knowledge with key steps to their receipt of LDKT, including candidates’
own actions to pursue LDKT or potential living donors’ actions to inquire about donating a
kidney on candidates’ behalves has not been studied.

Potential transplant recipients most frequently receive information about LDKT after they
have visited a transplant center and initiated or completed a transplant evaluation. Transplant
candidates who have successfully completed the transplant evaluation process may be
optimally physically and psychologically prepared to pursue and receive LDKT. African
Americans transplant candidates who pursue LDKT while on the deceased donor waiting list
could bypass the deceased donor kidney transplant list, helping to overcome longer deceased
donor kidney wait-times experienced by African Americans.”® Thus, ensuring that potential
African American transplant candidates feel adequately informed and knowledgeable about
LDKT when they have successfully completed their transplant evaluations may represent an
important strategy to improve their LDKT rates.

We conducted a cross-sectional study among African American kidney transplant candidates
to quantify the association between their perceived LDKT information adequacy and
perceived knowledge with their actions to pursue LDKT as well as actions on the part of
potential living kidney donors to donate kidneys on their behalves.
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Materials and Methods

Study Design

We collected data from 300 African American transplant candidates during their enrollment
in the TALKS study, a randomized clinical trial conducted to study educational, behavioral,
and financial interventions to improve access to LDKT among African Americans.® TALKS
Study participants were enrolled from September 2015 to May 2017 from the Duke
University Kidney and Pancreas Transplant Center. To be included in the study, participants
had to be actively registered on the kidney transplant waiting list with no prior history of
receiving a living donor Kidney transplant, a self-report race as African American, be over
the age of 18 years, and speak English. At enrollment, all 300 trial participants answered a
standard questionnaire administered via telephone by trained research staff. Participants also
provided consent to have their medical records reviewed, including the occurrence of live
donor inquiries on their behalves, as recorded by the transplant center. All study protocols
were approved by the Duke Health Institutional Review Board.

Assessment of Sociodemographic Characteristics

We assessed participants’ sociodemographic characteristics via questionnaire including their
sex, age, education (high school or less versus greater than high school), income (less than
$20,000 versus greater), employment ( working, retired, retired due to disability,
unemployed/looking for work) and medical insurance coverage (private, Medicare, medical
assistance or Medicaid, CHAMPUS/CHAMPVA (military veterans, or no insurance). We
assessed participants’ numeracy using the General Numeracy Scalel?, a validated instrument
designed to measure basic adult numeracy skills. We also assessed participants’ health
literacy, using the validated, shortened version of the Rapid Estimate of Adult Literacy in
Medicine (REALM).11

Assessment of Medical Characteristics

We asked participants whether they had already initiated renal replacement therapy at the
time they completed the questionnaire, and we confirmed their provided responses via a
review of their medical records. We assessed the number of years participants were on
dialysis (never started dialysis, less than 3 years or = 3 years). We also reviewed
participants’ medical records to obtain information about the number of days they had been
listed on the deceased donor kidney transplant waiting list at the time of their completion of
the enrollment questionnaire.

Assessment of LDKT Perceived Adequacy of LDKT Information and LDKT Knowledge

To assess participants’ perceived adequacy of LDKT information we asked them, ‘ How well
informed do you feel you are about live donor kidney transplant?’ Response options
included, ‘not well informed,” ‘slightly well informed,” ‘moderately well informed,” “very
well informed,” ‘extremely well informed,” ‘refused,” or “‘don’t know.” To participants’
perceived knowledge about LDKT, we asked them, ‘How much knowledge do you feel you
have now about live donor kidney transplant?’ Response options included, ‘no knowledge,’
‘some knowledge,’ ‘a great deal of knowledge,” ‘refused,’ or ‘don’t know.” During
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transplant candidates’ initial evaluation and annual follow-up appointments, the transplant
center documents that patients received education about transplant; however, documentation
does not specifically indicate whether or how LDKT education occurred.

Assessment of Pursuit of LDKT or Live Donor Inquiries

To evaluate participants’ pursuit of LDKT, we asked them to indicate whether they had (1)
discussed LDKT with family members (i.e., asking for a dichotomous response to the
question, ‘Have you talked with family and/or friends about the possibility of someone
giving you a kidney’? [yes/no]), or (2) identified a potential donor (i.e., by asking them ‘Has
a family member or friend ever told you that that would give you a kidney?’ [yes/no]). To
quantify participants’ pursuit of LDKT, we created an ordinal variable, which we termed
‘stage’ of LDKT pursuit. We created this variable to reflect increasing intensity of LDKT
pursuit behaviors in three stages. We considered participants who reported having completed
the fewest pursuit behaviors (i.e., neither discussed LDKT nor identified a potential donor)
to have ‘low’ pursuit. We considered participants who reported completing some (i.e.,
discussed LDKT with family members but had not identified a potential donor) but not all
behaviors to have ‘intermediate’ pursuit. We considered participants who reported
completing all behaviors (i.e., discussed LDKT and identified a potential donor) to have
‘high’ pursuit.

We reviewed study participants” medical records to identify live donor inquires on
participants’ behalves. We considered a live donor inquiry to occur when there was
documentation in participants’ medical records that individuals (e.g., participants’ family
members or friends) contacted the Duke Kidney and Pancreas Transplant Center (via
telephone) expressing interest in donating a live kidney on participants’ behalves.

Statistical Analysis

We described participant sociodemographic characteristics, medical characteristics, receipt
of LDKT information, and their LDKT knowledge both overall and by LDKT pursuit and
donor inquiry status. We additionally described patient education, income, health literacy
and numeracy by perceived information and knowledge. Distribution and frequencies for
categorical variables are presented as counts and percentages, and continuous variables are
presented as means and standard deviations or medians interquartile ranges. Differences
across LDKT pursuit category, donor inquiry status, and perceived information and
knowledge were measured using the ANOVA F test or Kruskal-Wallis test (for non-normal
data) for continuous variables and the Chi-square test for categorical variables. In separate
multivariable logistic regression models, we estimated the odds ratio of greater LDKT
pursuit, defined as greater LDKT pursuit (‘intermediate and “high”) versus ‘low” LDKT
pursuit, and the odds ratio of previous live donor inquiry, defined as any prior live donor
inquiry to the transplant center versus none, comparing participants with more LDKT
information and knowledge to participants with less LDKT information and knowledge. We
fit models with and without adjustment for participants’ sociodemographic and medical
characteristics. In post-hoc analyses, we stratified multivariable models by the median age
(less than 52 years versus greater than or equal to 52 years), and tested for potential effect
modification by age by incorporating interaction terms between age category and either
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receipt of LDKT information or LDKT knowledge. All p-values were two sided at a 0.05
significance level. SAS 9.4 (SAS Institute, Cary, NC) was used for all analyses.

Sociodemographic characteristics

The 300 African American study participants had been waiting on the deceased donor
kidney transplant waiting list for a median (Interquartile Range, IQR) 292 (81, 700) days.
Most participants had received dialysis less than 3 years (43%), while 34% were on dialysis
> 3 years and 17% of participants had never started dialysis. A majority of participants were
male (56%), 19% had an annual income less than $20,000, and more than one third had
attained high school or less education (39%). Over half of participants were retired or retired
due to disability (61%), while 31% were working and 7% were unemployed/looking for
work. Of participants with medical insurance coverage, the majority (53%) only had
Medicare coverage. Although most (82%) were receiving dialysis, several (18%) had not yet
initiated renal replacement therapy. A majority of participants (62 %) had less than
maximum numeracy, while more than half (59%) had 9t" grade health literacy or higher.
(Table 1)

Pursuit of LDKT and LDKT donor inquires

A majority of participants (72%) reported ‘high’ pursuit of LDKT, while fewer reported
‘intermediate’ (18%) or ‘low’ (10%) pursuit of LDKT. Despite these high levels of self-
reported pursuit, only approximately one third (35%) previously had potential live donor
inquiries to the transplant center on their behalves. Participants with low pursuit were
statistically significantly older (mean (Standard Deviation, SD) age 55.2 (8.8) years among
those with low pursuit, 54.9 (11) years among those with intermediate pursuit, and 50.8
(11.2) years among ‘those with high pursuit, respectively, p=0.01). Similarly, participants
with fewer donor inquiries were statistically significantly older (mean (SD) age 53.1 (10.7)
years among those with no donor inquiries versus 49.9 (11.4) years among those with donor
inquires, p=0.02). Participants with greater education were more likely to have had donor
inquiries compared to participants with less education (39% among those with greater than
high school versus 27% among those with high school or less, p=0.03). Potential recipients
who reported working (48%) and less than half of those who reported being retired (33%)
and retired due to disability (28%) had a previous donor inquiry, whereas fewer inquiries
were reported among potential recipients who were unemployed/looking for work, p=0.02.
Participants who were on dialysis = 3 years, were less likely to have had a donor inquiry
compared to participants who had never started dialysis or were on dialysis less than 3 years
(28%, 31%, and 44%, respectively, p=0.02). (Table 1)

Association of Perceived LDKT Information Adequacy and Knowledge with Pursuit of
LDKT or Live Donor Inquiries

Fewer than half (39%) of participants reported they felt ‘very well’ or ‘extremely well’
informed about LDKT. In bivariate analyses, participants’ education, income, numeracy and
literacy were not associated with their perceived LDKT information adequacy. Similarly,
fewer than half (38%) reported they had a ‘great deal of knowledge’ about LDKT. In
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bivariate analyses, participants with greater than high school education were statistically
significantly more likely to report having a great deal of knowledge than participants with an
educational attainment of high school or less (45% versus 28%, respectively, p<0.01).
Participants with greater than or equal to a 9" grade health literacy level were also more
likely than those with lower health literacy to report they had a great deal of LDKT
knowledge (44% among those with =9th grade, 37% among 7t-8" grade, 23% among
4th_gth grade, p=0.02). (Table 2)

In multivariable analyses adjusting for participants’ sociodemographic characteristics,
participants who perceived themselves as being ‘very’ or ‘extremely’ well informed (versus
less than very well informed) about LDKT had statistically significantly higher odds of
‘intermediate’ or ‘high’ (versus ‘low”) pursuit of LDKT (odds ratio (OR) 95% confidence
interval [CI] 2.83 [1.06-7.57]). In contrast, participants’ perceived LDKT knowledge was
not statistically significantly associated with their pursuit of LDKT or with the presence of
live donor inquires. Neither participants’ perceived adequacy of LDKT information nor their
perceived knowledge about LDKT were associated with live donor inquiries in primary
models. (Table 3)

In age-stratified multivariable models, participants aged less than 52 years of age who
reported having “a great deal of knowledge’ were statistically significantly more likely to
have had a donor inquiry made on their behaves compared to those with ‘no or some
knowledge’ (OR [95% CI] 2.14 (1.02-4.50)). Also, Participants aged less than 52 years who
reported feeling “very well’ or ‘extremely’ well informed were statistically significantly
more likely to have had a donor inquiry than those who reported being ‘not well informed or
slightly well informed’ or ‘moderately well informed” (OR [95% CI] 4.70 (1.46-15.1).
(Table 4)

Discussion

In this cross-sectional study, a majority of African American kidney transplant candidates
reported they felt sub-optimally informed or sub-optimally knowledgeable about LDKT.
Among all participants, those who felt more informed about LDKT had greater odds of
having pursued LDKT when compared to those who felt less informed. Greater perceived
adequacy of LDKT information and greater perceived knowledge were both associated with
live donor inquiries among younger but not older potential recipients. Findings shed light on
the potential influence perceived LDKT information adequacy and knowledge may have on
African American transplant candidates’ receipt of LDKT.

To our knowledge, this is one of the first studies examining transplant candidates’ perceived
LDKT information adequacy or knowledge solely among African Americans. This is also
one of the few studies to investigate the relation of perceived information adequacy and
knowledge with African American transplant candidates’ pursuit of LDKT or living donor
inquiries. Given persistently lower rates of LDKT among African Americans compared to
other racial and ethnic groups, 12 our study helps to elucidate factors that could be targeted
in future efforts to improve African Americans’ LDKT rates. Findings suggest that enhanced
and tailored education to inform African American patients who are already on the deceased
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donor waiting list about LDKT could enhance their pursuit and ultimate receipt of LDKT. A
previous observational study of potential transplant candidates undergoing evaluation for
LDKT, in which African Americans demonstrating higher transplant knowledge were more
likely to receive living kidney donor transplants compared to those with less knowledge,
supports our findings.3 Our study focused on African American transplant candidates who
had already completed the transplant evaluation process and were waiting for a deceased
donor kidney—persons who may be most ready and eligible receive LDKT yet may need
support to overcome LDKT barriers such as talking to potential donors.

Perceived information adequacy may be an important pre-requisite for self-efficacy.14 Thus,
transplant candidates who feel better informed about LDKT may feel better able to pursue
LDKT. All of our study participants were established transplant candidates who had been
provided with extensive information about LDKT during their routine intake and evaluation
processes at the transplant center. Despite this, over half of study participants perceived
themselves as being moderately or less well informed about LDKT during our study. This
may reflect a need for additional approaches to deliver and reinforce LDKT information to
transplant candidates. For instance, our study participants had been waiting on the deceased
donor waiting list for a median of over 9 months and may not have received substantial
information about LDKT after their initial contacts with the transplant center. Education
delivered in-person1®>17  at-homel®-21 and by peers 22-24 has been found to help patients
feel informed about their therapies in other areas of medicine, and these approaches may
also help to improve African American transplant candidates’ information adequacy. We
also found study participants with lower health literacy and lower education were more
likely to report they felt less knowledgeable about LDKT. Previous studies have
demonstrated decreased likelihood of referral for transplant evaluation2® and lower odds of
wait listing26 among patients with limited health literacy. Poor health literacy may also limit
patients’ understanding and knowledge of LDKT. Thus, efforts to ensure LDKT information
is tailored to patients’ literacy and education levels may have significant value.

Although perceived LDKT information adequacy and knowledge were not associated with
donor inquiries among older participants, younger participants who reported having greater
LDKT knowledge had statistically significantly greater odds of having had a donor inquire
about donating on their behalves, relative to younger participants who reported having less
LDKT knowledge. Younger participants who reported feeling more informed about LDKT
also had statistically significantly greater odds of having had a donor inquiry compared to
younger participants who reported feeling less informed about LDKT. It is possible younger
transplant candidates who feel knowledgeable or more informed about LDKT may be more
proactive with regard to speaking to potential donors about LDKT. This could, in turn,
prompt more donor inquiries on their behalves. In a previous study, older potential LDKT
transplant candidates were hesitant to put potential donors at risk and were therefore less
willing to discuss LDKT with family members or friends.2” Efforts may be needed to better
understand whether certain types of information (e.g., on donor risks) could be provided to
transplant older candidates in order to address these or other potential concerns.

Our study has limitations. First, while our study focused on perceived knowledge about
LDKT rather than actual knowledge, patients’ self-efficacy regarding their transplant
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knowledge may also influence their pursuit of LDKT. However, in a cross-sectional study of
transplant candidates at a single center, perceived knowledge about kidney transplantation
better predicted participants’ likelihood of asking someone to donate than actual kidney
transplant knowledge.28 Second, we conducted our study among participants from a single
transplant center in central North Carolina, and our findings may not generalize to patients
awaiting transplantation from other regions of the U.S. Practices on LDKT education may
vary across transplant centers. Nonetheless, studies conducted in centers across other areas
of the U.S. have demonstrated a need to improve transplant education among transplant
recipients, supporting the validity of our findings.1328-31 Third, many African Americans
participating in our study had already pursued LDKT, suggesting high rates of interest in
LDKT. Rates of LDKT interest might be greater among study participants compared to those
not participating in our study. Fourth, while all patients at Duke receive education about live
donor transplantation during their evaluation processes which is documented in their medical
records, we did not review study participants’ medical records to identify any potential
concerns regarding the quality of completeness of education efforts. Also, while study
findings suggest participants who were less than 52 years of age who perceived themselves
as having “a great deal’ of knowledge were statistically significantly more likely to have a
donor inquiry than participants who reported having no or some knowledge, this finding was
only present in an age-stratified post-hoc analysis. Future studies specifically exploring these
relationships among potential recipients of younger or older age are needed.

Reasons for a lack of an observed association between perceived information and knowledge
with donor inquiries could be related to our cross-sectional study design. Specifically, we
did not assess identification of live donor inquiries after we assessed participants perceived
information or knowledge. It is therefore possible that donor inquiries could have occurred
after our assessments, and it is also possible associations we observed could be due to
reverse causality. Longitudinal observation would be needed to better quantify the potential
causal link between transplant candidates’ perceived information or knowledge and donor
inquiries. Longitudinal assessments might also be needed to capture influences on donor
inquiries that our study did not measure. For example, we did not assess participants’
experiences with kidney disease while on the waiting list or potential donor attitudes about
participants’ treatment experiences. Participants who were recently listed on the waiting list
at the time of our study, may have had fewer donor inquiries than participants who had been
on the waiting list for a longer time period at the time of our study. While the median time
on the list was 292 days for our participants, the potential donor inquiries could increase as
potential donors witness the difficulties experienced by transplant candidates in terms of
managing their dialysis treatments over time. Other factors that could influence potential
donors’ willingness to step forward also deserve consideration, including. A number of
factors could influence potential donors’ willingness to step forward for evaluation,
including their potential donors’ concerns about their own poor health or eligibility to donate
over time (e.g., the need for weight loss), uncertainty about the evaluation process, or their
disinterest in donation could also influence donor inquiries. Further, recipients themselves
may not speak with potential donors about donating if they are concerned about donors’
health. Some study participants might also have had potential donors already be ‘ruled out’
(e.g., due to ABO-incompatibly) at the time of our questionnaire. Longitudinal studies
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capturing these potential influences on donor inquiries, in addition to transplant candidates’
perceived information or knowledge, are needed.

In conclusion, a majority of African American transplant candidates felt sub optimally
informed or knowledgeable about LDKT. Greater perceived information adequacy was
associated with greater LDKT pursuit, particularly among younger transplant candidates.
The role of improving candidates’ perceived information adequacy and LDKT knowledge
should be considered in future efforts to improve LDKT rates among African Americans.
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