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Living donor kidney transplantation is a superior treatment option for those with end stage
kidney disease, but most transplants are from deceased donors. Securing a living donor
for living donor kidney transplantation requires effective, well-timed communication which
many may find difficult or intimidating. This study uses segmentation analysis and an
innovative marketing technique called perceptual mapping to create three dimensional
models to compare living donor kidney transplant perceptions by self-reported health
status in 160 end-stage kidney disease dialysis patients of two hospital-based dialysis
units and an online forum through cross-sectional surveys. Findings indicate patients with
poor self-reported health status aremore concernedwith not knowing what to say or being
afraid a person would say no to living donor kidney transplantation. They are also
concerned about the donor’s ability to care for family or donate in the future. They are,
however, more likely to see benefits of living donor kidney transplantation, including the
kidney lasting longer and having a greater quality of life. Findings reveal messages that
could be emphasized in interventions to enhance the ability to ask for living donor kidney
transplantation, especially in those assessed as having poor health status. Segmentation
analysis and perceptual mapping methods can provide a more nuanced look at how best
to develop intervention content to increase living donor kidney transplant.
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INTRODUCTION

Living donor kidney transplantation (LDKT) is the superior
treatment option for those living with end-stage kidney disease
(ESKD) as it reduces time waiting for a transplantable kidney,
improves patient outcomes and quality of life, and is the most
cost-effective modality compared to dialysis or deceased donor
kidney transplant (DDKT) (Gozdowska et al., 2016; Landreneau
et al., 2010). The majority (77.1%) of kidney transplants in 2020,
however, were obtained from deceased donors [Organ
Procurement and Transplantation Network/United Network
for Organ Sharing (OPTN/UNOS, 2021)]. This may be
because pursuing LDKT can be difficult (Barnieh et al., 2017).
Effective, well-timed communication is central to recruiting
potential living donors, however initiating, maintaining, and
managing the logistics of these conversations have been major
challenges cited by both potential donors and recipients (Weng
et al., 2010).

While structural barriers do exist (Purnell et al., 2012; Sandal
et al., 2019), such as lack of health insurance or access to
nephrology specialists, often individuals with kidney disease
avoid LDKT discussions or are unwilling to pursue LDKT due
to misunderstandings and misperceptions of its risks and benefits
(Rodrigue et al., 2008; Traino, 2014; Davis et al., 2017;
Cabacungan et al., 2020). These communication barriers
complicate the communicative processes needed to identify
and recruit living donors, including the belief that receiving a
donated kidney from a family member may take it away from
another family member in the future (Rodrigue et al., 2008),
concern for the health and wellbeing of the donor after donation,
and being perceived as a burden (Alvaro et al., 2008). The
socialized environment of dialysis, in which patients frequently
come to a dialysis center and create relationships with other
patients, has been expressed by some as another reason to not
pursue transplants, including LDKT (Weng et al., 2010), while the
desire to stop dialysis has motivated others to actively seek out
potential living donors (Sajjad et al., 2007). The assumption that
others will simply offer to donate their kidney without being
asked is another reason why potential recipients do not discuss
LDKT (Sajjad et al., 2007; Weng et al., 2010; DePasquale et al.,
2021). Some potential recipients also note a preference for
managing their health independently without involving a
potential donor (Stothers et al., 2005; Weng et al., 2010). In
contrast, the desire to survive to be present for family supersedes
these concerns for others (Stothers et al., 2005).

Importantly, much existing work focuses on the donor’s
perspective. Little research addresses the quick decisions that
patients must make about asking a live donor or the process in
which these patients make that request (Stothers et al., 2005). And
conflicting findings on the role of the dialysis environment has
indicated it actually fosters pursuing LDKT (Gillespie et al., 2017;
Gillespie et al., 2021). This, along with evidence that potential
recipients overestimate the struggles donors face when deciding
to donate (Stothers et al., 2005), further demonstrates the need to
explore potential recipients’ conceptualization of LDKT. It should
be noted that researchers have developed interventions to educate
potential recipients to change LDKT perceptions (Arriola et al.,

2014; Weng et al., 2017; LaPoint et al., 2018; Boulware et al., 2021;
Waterman, 2021) and a few are routinely offered by transplant
centers outside of a research context (Waterman, 2021). But
many of these interventions do not tailor the interventions to the
specific needs of patients based on potential differences in LDKT
perceptions.

To fill this gap, the primary objective of this study was to
contextualize potential recipients’ perceptions of LDKT and
compare them by self-perceived health status using two
commercial marketing techniques: segmentation and perceptual
mapping (Morgan et al., 2001). Perceptual mapping is grounded in
two theoretical frameworks: Woelfel and Fink (1980) Self-
Regulation Theory and Information-Communication Theory
both based on the individual’s conceptual map of health
threatening situations in which they form a mental
representation of the condition (Leventhal et al., 2001; Cameron
and Leventhal, 2003; Leventhal, 2004) what caused it, what its
effects might be, how long it might last, and how to control it, and
then acts or does not act on those perceptions. The resulting maps
are three-dimensional perceptual models of decision and
communication processes, and when using segmentation
techniques, can be compared by demographic or psychographic
(e.g., perceived health status) differences to help understand how
best to target messages within interventions. The highly specific
models allow for the positioning of the “Self”, based on the group
aggregate, around a series of constructs. This helps us identify
which concepts cluster close to the group of interest and are most
important to the group, and which concepts cluster farther away
and are less important. Previous research has demonstrated that
this method can identify important intervention targets to focus on
that are most likely to motivate and implement behavior change
(Bass et al., 2012; Bass et al., 2018).

This method builds on the Galileo approach of Woelfel and
Fink (1980) as a mathematical modeling tool to create persuasive
communication interventions. Our study represents the first use
of this novel methodology to visually represent salient factors
most influential in the decision to pursue LDKT and how they are
related to patients’ self-perceived health status. Results can be
used to develop better interventions to assist patients with the
difficult process of approaching potential donors for living kidney
donation. The specific aim of this study is to identify the factors
that influence the decision to pursue LDKT and compare across
segments with different self-perceived health status.

METHODS

Design
To understand factors that influence interest in LDKT, a cross-
sectional study was conducted using survey data collected from
patients currently on dialysis. All protocols were approved by the
Temple University Institutional Review Board (protocol number
11648).

Setting
Surveys were administered both in-person and online. For in-
person administration, participants were recruited at two
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Pennsylvania urban hospital-based hemodialysis units and were
approached in the hemodialysis units during their treatment.
Online recruitment was done via a post on a private Facebook
page dedicated to patients living with ESKD. A Qualtrics link was
provide to members of the page and the link took them to the
online version. Administration occurred over an 8 week period.
All participants were provided information about the survey and
its purpose, which was to understand perceptions of LDKT in
those with ESKD.

Population
The target population includes patients living with ESKDwho are
currently on dialysis. The accessible population includes patients
living with ESKD who are currently on dialysis at two
Pennsylvania urban hospital-based dialysis units or patients
across the US engaged in a national, private Facebook group.

Sampling
Participants were eligible if they were 18 or older and self-
identified that they were currently on dialysis. The number
who participated reflects a convenience sample of those who
completed the survey in the time period.

Data Collection
The survey instrument was developed based on literature (Barnieh
et al., 2009; Rodrigue et al., 2008; Barnieh et al., 2017), and our
experience working with these populations (Gillespie et al., 2011;
Gillespie et al., 2015; Traino et al., 2017). Kidney transplant specific
questions included: self-reported health status, transplant candidacy
status, years on dialysis, previous receipt of information about kidney
transplant from a provider, previous experience asking someone to
donate or being offered a kidney, history of kidney transplant (if
applicable), and interest in receiving a LDKT and/or DDKT. The full
instrument is provided in Supplement 1. Demographic information
(gender, race, ethnicity, age, education level, insurance status,
cohabitants, health literacy, and source of health information)
was also collected via 10 multiple choice questions at the start of
the survey. Health literacy was assessed with the Single Item Literacy
Screener measure developed by Morris et al. (2006) by asking
participants how confident they are filling out medical forms on
their own. Five response options were consolidated into three levels
of health literacy; often/always, sometimes, and never/rarely
corresponded to high, moderate and low literacy, respectively.

Thirty items were developed for the perceptual mapping analysis,
divided into five statement blocks to capture constructs important to
the LDKT decision (Table 1), such as barriers, facilitators or beliefs.
This is done so that perceptual maps can be constructed for each
construct to aid in understanding potential persuasive messaging
strategies and how the items are related to each other. Statement
blocks included:

• Statement block 1: Seven items focused on concerns about
approaching someone to discuss living donation of a kidney.

• Statement block 2: Six items centered on the risks of living
donation to the donor.

• Statement block 3: Four items focused on benefits of receiving a
kidney from a living donor compared to a deceased donor.

• Statement block 4: Six items focused on potential negative
outcomes of transplantation.

• Statement block 5: Seven items that were positively framed
reasons someone may not want a kidney transplant
(i.e., satisfaction with current quality of life).

Participants responded to individual survey items by indicating
howmuch they agree or disagree with each statement on a zero to 10
scale, with a zero indicating complete disagreement and 10 indicating
complete agreement. A pictorial scale using “smiley faces” assisted the
respondents in easily understanding the differences in the numbers of
the scale and to encourage using numbers along the zero to 10 scale.
The technique is simple to use and does not require respondents to
make complex judgements about the statements, only how much
they agree or disagree with each.

To confirm content validity, the draft survey was reviewed
by a nephrologist and other professionals who work with
dialysis patients. The instrument was pilot tested with 10
patients and modifications were made to ensure all items
were distinct, understandable, and appropriate before full
administration.

Data Analysis
Descriptive statistics of the sample were done with SPSS v. 23
(IBM Corp, 2015). Perceptual mapping was used to support an
understanding and visualization of the elements that facilitate
and impede LDKT decision making and to assess how dialysis
patients view the process of asking a potential donor for a
kidney by their self-reported health status. This technique is
widely applied in advertising and marketing and has been used
by the authors to assess various public health decisions (Bass
et al., 2012; Bass et al., 2016a; Bass et al., 2016b; Bass et al.,
2016c; Bass et al., 2018a; Bass et al., 2018b).

Perceptual mapping was used to support an understanding
and visualization of the elements that affect LDKT decision
making among the three groups. The resulting maps produce a
three-dimensional graphic display of how respondents
perceive relationships among the items in each statement
block. A multi-dimensional scaling software program
created by the first author and based on the Galileo system
as described by Woelfel and Fink (1980) converts the scaled
judgments (i.e., zero to 10 scale on statements) into distances
used in the mapping (Bass et al., 2018). Kruskal procedure
forms the basis for the mathematical steps behind MDS, which
uses the minimization of a cost function called “stress”, a
measure of lack of fit between dissimilarities and distances
(Buja et al., 2008). Stress is a residual sum of squares, where the
outer square root is used to give greater spread to small values
(Kruskal, 1964). To prepare data for input into the software,
inter-item correlations of all elements are converted to a 0–10
scale base and “reflected” so that more important elements
appear closer to the “self,” while those judged less important
are farther away (Bass et al., 2016). The perceptual maps are
then constructed with each element placed in the three-
dimensional (mathematically n-dimensional) space based on
its distance from (association with) the other concepts and
from “Self.” In the maps, the “Self” variable is the aggregate of
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participants from that segment (i.e., self-perceived health
status). The ability to construct and analyze maps for
segmented representative subgroups is critical for extracting
information needed for potential tailoring or targeting of
messages in interventions.

The program then makes these associations and integrates
them into a visual representation of the data, rather than into
the usual statistical tables presented in survey studies. The
maps thus provide a visual summary of the participants’
conceptualization of the situation, identifying the relative
significance of various risks and benefits influencing the
LDKT decision. This scaling method has been validated
using physical space domain; if distances between American
cities are entered into the program, a map that shows the cities
in proper relative positions to each other is constructed with
very little error (SSTRESS � 0.003) (Shiffman et al., 1981).
Methodological details about the techniques used in this study
are available at the first author’s website (Bass, 2021).

Procedure
In-person participants were approached in the hemodialysis unit
during their hemodialysis treatment. Informed consent was obtained
in the treatment area and participants were given the option to take
the survey themselves or have it administered to them by research
staff. If opting for self-administration, the participant was given a
clipboard, pen and paper survey and research staff were available to
answer any questions. If opting for staff administration, research staff
sat with the patient and verbally asked questions and entered
responses on a paper copy of the survey. Online participants self-
administered the survey in a location of their choosing with their
own device. By clicking the Qualtrics survey link, online participants
were prompted to read a description of the research containing
required elements of consent; informed consent was indicated by
proceeding to and completing the survey. No incentives were offered
for participation.

RESULTS

Participant Characteristics
The full sample (n � 160) was split between online (n � 126)
and in-person (n � 34) participants. Sixty one percent of
participants were female, with a mean age of 51 years. Sixty
three percent had some post-secondary education or less (e.g.,
associate degree). The largest racial group represented was
White (65%), following by African American/Black (24%); 7%
identified as “other” or chose not to answer. Ninety-one
percent identified as non-Hispanic/Latino. Thirty nine
percent of participants had multiple health insurance types
(e.g., Medicare and Medicaid), 24% had received a kidney
transplant in the past but were currently on dialysis, and on
average participants had been on dialysis for 6 years. Sixty-four
percent indicated they had undergone evaluation for kidney
transplant and 47% noted they were on a waiting list for a
deceased donor kidney. Seventy percent expressed interest in
receiving a live donor kidney transplant, 17% were not
interested, 12% were unsure and 1% was missing. Twenty-
nine percent considered their health to be at a poor or fair level
(Table 2). A cross tab of health status by interest in LDKT
indicated interest in LDKT was evenly distributed (χ 2.23; p �
0.321; not shown).

Perceptual Maps
Figures 1–3 are the perceptual maps for the first four statement
blocks. Block five is not presented because there were no specific
differences seen. The group “Self” variable is shown as a star. This
variable represents all the participants’ responses in that group.
Green boxes represent specific variables from the statement
blocks that are closest to “Self”. These items are those most
important to the group. Red boxes indicate items farther away
from “Self” and thus not considered as important. Each map
visually represents how respondents in each self-reported health
status group relate to perceived risks and benefits of LDKT, as
well as how participants perceive the variables related to one
another.

TABLE 1 | LDKT survey statement blocks.

Statement block 1:
Concerns about asking
for a LDKT

1. I feel awkward asking someone for a kidney
2. I’m afraid if I ask someone for a kidney they will say no
3. I’m worried it will hurt my relationship with a person if I ask them for a kidney
4. I don’t think the person would give me a kidney if I asked them
5. I don’t want to get my hopes up that I’ll be able to receive a kidney
6. I don’t know what words to use to ask someone to donate a kidney to me
7. I would rather the doctor ask someone for a kidney for me than do it myself
Statement Block 2: Concerns about the donor
1. I don’t want to trouble anyone with the pain from testing
2. I’m worried the donor will die
3. I don’t want to owe the donor anything (be in debt)
4. I’m worried the donor wouldn’t be able to give a kidney to their child or another
family member
5. I’m worried the donor will not be able to care for their family
6. No one offered me a kidney so I didn’t ask for one
Statement Block 3: Benefits of LDKT
1. The kidney will last longer if I receive it from a living donor than from a deceased
donor
2. I’ll have a better quality of life if I have a liver donor transplant
3. I would feel better knowing who the kidney came from
4. I won’t have to wait as long as I would for a kidney from a deceased donor
Statement Block 4: Barriers to LDKT
1. I’m worried I would not survive the surgery
2. I’m worried I’ll go through the transplant and still end up back on dialysis
3. I’m worried I’ll be sicker after the surgery
4. I’m afraid of the pain from the surgery
5. I’m not sick enough to need a kidney transplant
6. I have not received enough information and/or counseling from my health care
provider to make a decision
Statement block 5: positively framed reasons against LDKT
1. I’m happy with my quality of life right now
2. I’m hoping my kidneys will be better
3. I know the long-term effects of kidney disease on my body
4. I know the pros and cons of getting a transplant
5. I’m old and have lived my life
6. I feel healthy enough on dialysis, so I don’t need a transplant
7. I don’t mind dialysis

For each statement, participants used a zero to 10 scale to indicate their level of
agreement (zero � strongly disagree to 10 � strongly agree).
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TABLE 2 | Characteristics of participants.

Category Total n = 160% (n) Online n = 126% (n) In-person
n = 34% (n)

DEMOGRAPHICS

Age (years) M � 51 M � 49 M � 59
SD � 13 SD � 12 SD � 13

Sex
Male 39% (62) 30% (38) 71% (24)
Female 61% (98) 70% (88) 29% (10)

Racea

White 65% (104) 80% (101) 9% (3)
African American/Black 24% (39) 10% (13) 77% (26)
Asian 4% (7) 6% (7) --
Native American/Alaskan Native 3% (6) 5% (6) --
Native Hawaiian/Pacific Islander 1% (1) 1% (1) --
Other/Prefer not to answer 7% (11) 3% (4) 21% (7)

Ethnicity
Hispanic/Latino 8.8% (14) 6% (8) 82% (28)
Non-Hispanic/Latino 91.3% (146) 94% (118) 18% (6)

Education
Grade school 9% (15) 5% (6) 27% (9)
High school diploma/post-secondary education 54% (86) 51% (64) 65% (22)
Graduated from college 18% (29) 21% (27) 6% (2)
Graduate degree 19% (30) 23% (29) 3% (1)

Perceived Health status
Poor/Fair 39% (63) 37% (47) 47% (16)
Good 32% (51) 32% (40) 32% (11)
Very good/Excellent 29% (46) 31% (39) 21% (7)

How long have you been on dialysis (years)? M � 5.9 M � 6.2 M � 3.6
SD � 8 SD � 8.7 SD � 3.9

Interested in receiving a live donor kidney transplant?
Yes 70% (113) 68% (85) 82% (28)
No 17% (27) 17% (21) 18% (6)
Unsure 12% (19) 15% (19) —

Missing 0.6 (1) 1% (1) —

Interested in receiving a deceased donor kidney transplant?
Yes 65% (104) 63% (79) 73.5% (25)
No 18% (29) 17% (22) 20.5% (7)
Unsure 16% (26) 19% (24) 6% (2)
Missing 0.6 (1) 1% (1) —

Insurance status
Commercial/HMO 15% (24) 15% (19) 15% (5)
Medicare/Medicaid 35% (56) 32% (41) 44% (15)
Other insurance 7% (12) 3% (4) 23% (8)
Multiple insurance 39% (63) 45% (57) 18% (6)
No insurance 2% (4) 3% (4) —

Missing 0.6% (1) 1% (1) —

Health literacy
Low 6% (10) 4% (5) 15% (5)
Moderate 10% (16) 6% (8) 23% (8)
High 84% (134) 90% (113) 62% (21)

TRANSPLANT RELATED CHARACTERISTICS
Ever undergone evaluation for kidney transplant?
Yes 64% (100) 69% (87) 38% (13)
No 33% (53) 25% (32) 62% (21)

(Continued on following page)
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Salient Factors in Pursuit of LDKT by
Self-Perceived Health Status
Self-reported health status was defined as excellent or very good
health (“excellent”), good health (“good”), and fair or poor health
(“poor”). Across the three groups in the concerns about asking for
a LDKT, “Self” is closest to feeling awkward approaching
someone about a kidney. However, based on the positioning
of “Self” and the “awkward” item, those with the best health more
closely identify with feeling awkward about making an approach.
This is also the only item from the block that is close to “Self” for
those with excellent health. For those with poor health, on the
other hand, “Self” is positioned more closely with issues of “being
afraid that the person they speak to will say no”. They are also
closer to the variable of “don’t know what words to use”
(Figure 1).

When considering factors related to concerns about the
donor, maps of those with poor health show “Self” and factors
related to concern about the donor’s family much closer
together than on maps of those with better self-reported
health. Concerns about the donor’s family include worries
that the donor would not be able to care for their family and
that the donor would not be able to donate a kidney to a child

or family member. Among healthier participants, these worries
are not as close to “Self”. Another notable difference between
groups is that while those with poor health relate equally to
worry about the ability to care for their family and worry about
the ability to make a future donation to a child or family
member, those with better self-reported health more strongly
identify with the concern of being indebted to the person who
is donating (Figure 2).

Figure 3 illustrates benefits to LDKT across the groups. Those
with self-reported excellent health are not close to any benefit
variable in the map. Those with self-reported good health are
closest to the concept of “won’t have to wait as long” for a
transplant. Those with self-reported poor health, however, note
two different concepts—that the kidney “will last longer” and the
LDKT will give them a better quality of life. These variables are
not close in the other two groups.

When considering barriers to LDKT (Figure 4), “Self” is
positioned closest to the risk of ending up back on dialysis
after transplant for all self-reported health status groups. This
distance is shortest among those with the worst perceived health.
Although not closely positioned to “Self” among participants in
any health status, it is notable that worries about not surviving

TABLE 2 | (Continued) Characteristics of participants.

Category Total n = 160% (n) Online n = 126% (n) In-person
n = 34% (n)

Unsure 3% (4) 3% (4) --
Missing 2% (3) 2% (3)

In a waiting list for a deceased donor kidney
Yes 47% (75) 52% (65) 29% (10)
No 50% (80) 47% (59) 62% (21)
Unsure 3% (5) 1% (2) 9% (3)

Received learning materials about kidney transplant from a healthcare provider
Yes 79% (126) 77% (97) 85% (29)
No 17% (27) 17% (22) 15% (5)
Unsure 4% (6) 5% (6) —

Ever asked another person to donate kidney to you?
Yes 32% (52) 34% (43) 26.5% (9)
No 67% (107) 65% (82) 73.5% (25)
Missing 0.6 (1) 1% (1) —

Ever received an offer for a kidney from someone without asking?
Yes 64% (103) 68% (85) 53% (18)
No 34% (54) 30% (38) 47% (16)
Unsure 1.4% (2) 1% (2) —

Missing 0.6 (1) 1% (1) —

Ever received a kidney transplant?
Yes 24% (39) 29% (36) 9% (3)
No 74% (118) 70% (88) 88% (30)
Missing 2% (3) 1% (2) 3% (1)

Type of transplant received (n� 39) (n� 36) (n� 3)
Deceased 51% (20) 50% (18) 67% (2)
Living 18% (7) 17% (6) 33% (1)
Both 18% (7) 19% (7) —

Missing 13% (5) 14% (5) —

aRespondents could choose multiple race categories.
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FIGURE 1 | Perceptual maps for concerns about asking for LDKT by self-reported health status.
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FIGURE 2 | Perceptual maps for concerns about the donor by self-reported health status.
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FIGURE 3 | Perceptual maps for benefits of LDKT by self-reported health status.
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surgery and fear of pain from surgery are concepts that
participants identify as conceptually related to one another.
The strength of this grouping of risk concepts is strongest
among those with the best perceived health and weakens as
perceived health status decreases.

DISCUSSION

This study offers a unique graphic representation of patients’
cognitions about LDKT and donation as they relate to self-
reported health status. An examination of the distances from
the group “Self” and other concepts support several findings from
past research, including patients’ struggles finding the best way to
communicate their need for a kidney transplant and requesting
living donation, and concerns about the well-being of potential
donors (Alvaro et al., 2008; Weng et al., 2010). However, these
analyses extend our understanding of patient-level facilitators
and barriers to LDKT by further elucidating relationships among
concepts related to living donation, and how they are alike or
different based on self-reported health status. Other studies have
noted potential differences in willingness to ask for or accept a
donated kidney by gender (Gillespie et al., 2014; Gill et al., 2018),
but our findings did not note a difference once you used the
perceptual mapping analysis, which looks at how participants are
looking at all the variables simultaneously. This supports the idea
of looking beyond demographic variables to create messaging and
findings could be important to developing patient level
interventions that assist them in the request process.

One noteworthy finding was that patients’ concerns extended
beyond risks to potential donors to include donors’ family and the
ability of living donors to care for immediate family members. Thus,
while potential donors give primacy to the short-term risks of
donating in their decision making (Traino et al., 2016), potential
recipients appear to take the long-term risks into considerationwhen
making the decision to recruit potential donors. We also found
group differences in the barriers and benefits of LDKT. While those
interested in LDKT were evenly distributed across the three health-
status groups, we see differences in perceived benefits of LDKT in
those with self-reported poor health. This may indicate that this
group especially could benefit from intervention in helping them
think through the decision of whether and how to request a kidney.

Importantly, this study also used segmentation to provide a richer
description of how the benefits and barriers of LDKT are
conceptualized by an affected population. Use of segmentation to
define subgroups with similar characteristics has been a common
tool of commercialmarketing (Morris and Schmolze, 2006; Lefebvre,
2013), and in health communication strategies in public health
(Gordon et al., 2014), but have not often been used in
intervention content development, especially in a clinical setting.
However, segmentation can be useful in taking a seemingly
homogenous group (i.e., all people on dialysis) and uncovering
important attitudinal, personality, or behavioral variations that could
make intervention content and messaging different. In this case, we
looked at differences beyond simple demographics by examining
perceived health status. This can be easily assessed in a clinical setting
via a short survey. Customized training or intervention with patients

to assist them with requesting LDKT based on these findings could
be a useful and important contribution to both clinical practice and
future research.

The multidimensional analyses identified important differences
in perceptual maps by these segments. For instance, the distance
between “Self” and concerns about approaching potential donors
about living donation decreasedwith worsening health. Respondents
reporting their health as excellent had generalized feelings of
discomfort or “awkwardness” associated with the idea of talking
to another person about donating a kidney. Feeling awkward about
making approaches for living donation was a barrier to progressing
along the steps to LDKT. However, the primary concerns of
respondents reporting poor health turned to more logistical and
content-related matters, such as concerns about refusals, not having
the right words to say, or being afraid that asking would hurt the
relationship. These go beyond feeling “awkward” to concerns about
the process and outcome.While all the groups were concerned about
feeling indebted to the donor, those reporting poorer health were
also concerned about the donor being able to care for the family or
not being able to donate in the future to a child. It is possible that, as a
patient’s health declines and the time on dialysis awaiting a deceased
donor kidney increases, an increasing sense of urgency for a
transplant motivates a more nuanced consideration of requesting
live donation. Patientsmay bemore aware of the potential long-term
consequences to the donor and not want the donor to be in a similar
circumstance to them. These patients may have also made donation
requests and have first-hand experience with these challenges, which
then becomes an additional barrier to future conversations.

Differences in perceptual maps were also found in benefits and
positively framed reasons for someone to not have a LDKT.
Interestingly, those reporting excellent health saw no direct
benefit to them to have a LDKT. Those with good and poor
health believe that a benefit of LDKT was not having to wait as
long for the kidney. An additional benefit for those with poorer
health was the belief that an LDKT would provide a better quality
of life. This is important, as current messaging about LDKT may
not resonate with those who perceive their health as “excellent”
and it may be harder to convince them to discuss LDKT with
loved ones. Finally, it is important to note that all the groups
believed that they were knowledgeable of the risks and benefits of
LDKT, which may or may not be true. This indicates that more
specific challenges—such as concerns about the conversation and
about the donor - are far more important to whether they might
be willing to approach a donor about an LDKT in the future than
simply providing education on advantages of LDKT.

Challenges communicating the need for a transplantable
kidney and low levels of knowledge about the risks and
benefits of living donation are in fact well-known barriers to
patients’ progress toward LDKT (Rodrigue et al., 2008; Lefebvre,
2013; DePasquale et al., 2021). In addition to providing validation
to those findings, the utility of our multidimensional analyses lies in
the implications to the development of messages to promote active
pursuit of living donors (i.e., making requests for live donation). The
maps depicting perceptions of approaching donors across the three
levels of health status (Figure 3) indicate differential placement of
the concepts in these maps, supporting the need for segmentation
and the development of distinct messages for patients in each
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segment or category. These differences could be integrated into an
intervention by assessing for perceived health status and content
tailored to a patients’ needs, for example focusing more on the
logistics of initiating a conversation about LDKT in those with
perceived lower health status. The perceptual mapping method can
thus provide a more nuanced look at how best to develop the
message content that can increase “readiness” to pursue LDKT and
motivate substantive behavior changes toward the receipt of LDKT
(Rodrigue et al., 2014). In addition, because communication is
transactional, another avenue for study would be to compare
LDKT perceptions in those who have agreed to be live donors,
or even those who have rejected requests to be a donor. This would
allow researchers to understand how messages created for the
requester might or might not be persuasive to the potential donor.

Limitations
Our findings should be considered in light of some limitations. Our
study was subject to selection bias, as those who chose to participate
may not be representative of the target population, which could
result in the misidentification of influential factors. This study was
unfunded and the sample, by necessity, was one of convenience. Our
sample primarily consisted of African American andWhite patients,
while the burden of ESKD lies within African American and
Hispanic communities [United States Renal Data System
(USRDS, 2019)]. Although this lowers the generalizability of
these findings, this study represents an initial attempt to visualize
and segment cognitions about LDKT. Future research using these
methods should attempt to secure a more diverse sample. The
majority of respondents completed the survey online and we
identified some demographic differences in this group. However,
no significant differences in the maps were found between those
groups, indicating similar response patterns across the groups.
Approximately half of the sample reported being on the deceased
donor transplant waiting list an average of 6 years, slightly higher
than the median of 4.5 years (USRDS, 2021). Some may also have
been ineligible for transplant; 11% reported their doctor had told
them they could not get a transplant. In addition, we did not ask
whether the respondentwas on hemodialysis or peritoneal dialysis or
both. While these issues may have affected responses, it is important
to identify patients’ barriers to transplant and the use of perceived
health status allowed for interesting comparisons across groups.
Finally, the sample did include those who had previously had a
kidney transplant, including some who had had a LDKT. These
respondents may have answered items differently based on their
personal experience with transplantation. However, all respondents

were currently on dialysis and had significant negative health
outcomes due to ESKD.

CONCLUSION

Understanding subtle differences in barriers and facilitators to
approaching potential donors for a living donor kidney by a
patient’s self-reported health status could be important to
developing salient messaging that would assist patients with
communicating their wishes with family and friends. With the
growing public health need for diversity in options for those
suffering from ESKD, this study’s findings can be used to develop
more effective interventions to increase the number of live donor
transplantations.
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