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Introduction: There are pervasive racial disparities in access to living donor kidney transplantation, which

for most patients with end-stage renal disease (ESRD) represents the optimal treatment. We previously

developed a theory-driven, culturally sensitive intervention for African American (AA) patients with kidney

disease called Living ACTS (About Choices in Transplantation and Sharing) as a DVD and booklet, and

found this intervention was effective in increasing living donor transplant knowledge. However, it is un-

known whether modifying this intervention for a Web-based environment is effective at increasing access

to living donor transplantation.

Methods: We describe the Web-based Living ACTS study, a multicenter, randomized controlled study

designed to test the effectiveness of a revised Living ACTS intervention in 4 transplant centers in the

southeastern United States. The intervention consists of a Web site with 5 modules: Introduction, Benefits

and Risks, The Kidney Transplant Process, Identifying a Potential Kidney Donor, and ACT Now (which

encourages communication with friends and family about transplantation).

Results: This study will enroll approximately 800 patients from the 4 transplant centers. The primary

outcome is the percentage of patients with at least 1 inquiry from a potential living donor among patients

who receive Living ACTS as compared with those who receive a control Web site.

Conclusion: The results from this study are expected to demonstrate the effectiveness of an intervention

designed to increase access to living donor transplantation among AA individuals. If successful, the

Web-based intervention could be disseminated across the >250 transplant centers in the United States to

improve equity in living donor kidney transplantation.
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counterparts. Kidney transplantation is considered the
optimal treatment for most patients with ESRD, but
AAs are 24% less likely to receive a kidney transplant
compared with white individuals.3 The relative odds of
receiving a living donor kidney transplant (LDKT) are
even lower.4 Disparities exist at each step in the
transplantation process and can be attributed to pa-
tient, provider, and health system level barriers.5 For
example, compared with white individuals, AAs are
less likely to be educated about transplantation within
1285
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Figure 1. Steps to kidney transplantation and role of dialysis facility and transplant center in facilitating transplant access. ESRD, end-stage
renal disease.
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a dialysis facility,6 express interest in receiving a
transplant (step 1),6 receive a referral from a dialysis
facility to a transplant center for transplant evaluation
(step 2),7 start (step 3)8 and complete (step 4) the
required medical evaluation at the transplant center,
attain placement on the national deceased donor wait-
ing list (i.e., waitlisting) (step 5),9 and receive an LDKT
or diseased donor kidney transplant (step 6)
(Figure 1).6,8,10–12

Patient barriers include lack of LDKT knowledge
and awareness,13–16 financial concerns,17–21 and reli-
gious beliefs that the body needs to remain whole to
enter heaven.22–24 Another barrier to living donation is
AAs’ distrust of the health care system in general and
the organ allocation system specifically, due to histor-
ical and current abuses.25,26 Moreover, potential kid-
ney recipients may be reluctant to discuss LDKT with
family members because of concerns of racial bias in
the health care system, such as the belief that this bias
could result in their kidney donors not receiving
adequate transplant care.27–29 Health care providers’
attitudes and perceptions of the appropriateness of
LDKT for their patients may also lead to lower LDKT
rates and incomplete transplant evaluations.30–32 Ne-
phrologists who treat predominantly minority ESRD
populations spend less time providing patient educa-
tion and counseling on LDKT compared with ne-
phrologists with fewer minority patients,33 which may
1286
reflect providers’ attitudes about their patients’ suit-
ability for transplant.32 Limited communication be-
tween dialysis facilities and transplant centers also can
influence kidney transplant access.34 Although dialysis
staff play a large role in education, generating interest
in transplant (step 1), and referral for transplantation
(step 2), staff also are essential in later transplant steps,
via active partnering with transplant centers to help
patients show up at the transplant center to start the
medical evaluation (step 3), scheduling of medical tests
and procedures required for evaluation completion
(step 4), and maintaining patient health to ensure
waitlisting (step 5; Figure 1).35

In an effort to reduce barriers, a recent national
consensus conference on LDKT recommended collabora-
tions among transplant centers, community organiza-
tions, dialysis facilities, and others.36 Technology was
recommended as an educational tool for patients and their
support systems,36 which has also been shown to be
effective in several other Web-based kidney disease
interventions.37–40 Out of recognition for this needed
improvement, dialysis facilities and transplant centers in
ESRD Network 6 (Georgia, North Carolina, and South
Carolina) are gradually implementing a new electronic
application called the Transplant Referral Exchange (T-
REX) to enhance communication between dialysis facil-
ities and transplant centers.This novel electronic platform
allows staff across health care settings to facilitate
Kidney International Reports (2019) 4, 1285–1295



Figure 2. Study design for Web-based Living ACTS (About Choices in Transplantation and Sharing) multicenter study.
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electronic referral (versus fax) of dialysis patients to
transplant centers for evaluation and to monitor patients’
progress in the transplant process, including the tracking
of education for LDKT. More specifically, the T-REX
application allows dialysis staff to capture which specific
transplant education materials they discussed with pa-
tients at the facility or provided for them to review on
their own. On receipt of a referral for evaluation, trans-
plant center staff also can view which transplant educa-
tionalmaterials ESRDpatientswerepreviously exposed to
at the dialysis facility and risk stratifywhich patientsmay
need more intensive LDKT education during their eval-
uation. Additionally noted at the national consensus
conference on LDKT, education on LDKT offered repeat-
edly throughout the disease progression and trans-
plantation processes was also recommended as a higher
priority among LDKT patients. To fulfill this recommen-
dation, Living ACTS (About Choices in Transplantation
and Sharing) was developed to serve as a culturally sen-
sitive educational tool designed to address barriers to
LDKT among AA patients with ESRD.
STUDY DESIGN AND METHODS

Study Overview

The Living ACTS study is a 2-arm randomized trial to
test the efficacy of the Web-based Living ACTS
educational intervention administered to AA patients
with ESRD being evaluated at 1 of 4 southeastern US
transplant centers on improving living donor inquiries.
All 4 transplant centers have plans to implement T-REX
Kidney International Reports (2019) 4, 1285–1295
as a standard of care. Before initiation of study activ-
ities, the Living ACTS study will be registered on
clinicaltrials.gov. This study was approved by Insti-
tutional Review Board at Emory University
(IRB00098952).

Target Population, Study Sites, and Inclusion

and Exclusion Criteria

The study will be conducted in 4 kidney transplant
centers with a high proportion of AA candidates but
relatively low rates of living donor transplantation in
the southeastern United States with an overall target
enrollment of 800 patients. Enrollment will vary at each
study site to account for the size of the patient popu-
lation at each institution. To reduce sample bias,
enrollment will be proportional to the number of AA
candidates waitlisted at each transplant center: center
A (n ¼ 318), center B (n ¼ 164), center C (n ¼ 186), and
center D (n ¼ 132) (Figure 2).

All patients referred and scheduled for a transplant
medical evaluation at 1 of the 4 study sites will be
considered for study inclusion. Patients will be deemed
eligible for this study if they meet the following
criteria: (i) self-identified as AA or black, (ii) 18 to 65
years of age, (iii) body mass index <35 kg/m2, and (iv)
English speaking.

Study Procedures
T-REX Application

Before starting patient recruitment at each study site,
the T-REX application will be incorporated into
1287
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transplant centers’ clinical workflow. The imple-
mentation of T-REX will occur in a staggered fashion to
run parallel with patient recruitment and data collec-
tion, both of which are described in detail as follows.
The implementation of T-REX among dialysis facilities
in the southeast will be at the same time as the closest
transplant center included in this study.

Patient Recruitment, Consent, and Study Enrollment

A rigorous screening process will be used to ensure
that we target patients most likely to be medically
eligible to receive a transplant. Patients will be
recruited and screened for enrollment in 1 of 2 ways: (i)
Flyers detailing the study procedures and components
of the inclusion criteria will be posted in the lobby and
patient rooms of the 4 transplant centers in our study.
Flyers will also include a 1-800 telephone number for
patients to contact the project coordinator to express
interest and determine eligibility. (ii) The project
coordinator will be sent a secure, password-protected
report from each study site of all patients referred
and scheduled for an upcoming evaluation, along with
some key demographics (race, sex, age, and body mass
index). Patients who meet eligibility criteria will be
recruited at the transplant center during their evalua-
tion appointment by trained research assistants who
will also facilitate data collection. Patient recruitment
will occur in a staggered fashion across study sites to
coincide with data collection.

Patients who agree to participate will be provided
with detailed study information. Written informed
consent will be obtained from each patient before
enrollment. After obtaining consent, research assistants
will generate a unique study identification number and
use a computer-generated 1:1 random allocation
sequence to assign patients to 1 of 2 study arms. The
research assistants will not be blind to study condition;
however, they will not be involved with the main
outcome analyses, and analysts will be blind to
condition.

Study Arms and Delivery of Interventions

Following consent and randomization, patients will be
administered a baseline questionnaire via iPad. The
baseline questionnaire was designed to address each of
the theoretical constructs in the Information-
Motivation-Behavioral skills (IMB) Model41 described
later in this article and includes questions about
knowledge of LDKT, perceived motivation to discuss
LDKT, confidence and comfort in discussing LDKT
with their family, use of social media, and patient de-
mographics. Following completion of the question-
naire, both groups will receive the usual center-specific
standard-of-care education about kidney
1288
transplantation. Although there are some minor dif-
ferences in the educational information that patients
receive at each study site, the overall purpose is to
inform transplant candidates and their families about
the option of LDKT. In addition, patients randomized
to the control arm will be provided an iPad to watch
one, 12-minute National Kidney Foundation video and
explore the Web site content that broadly discusses
ESRD and transplantation, but does not specifically
address LDKT and is not culturally sensitive to AA
patients. Those assigned to the intervention group will
have their usual center-specific standard of care kidney
transplant education supplemented with the Living
ACTS intervention (explained in detail later in this
article).

Participants will be asked to spend a minimum of 15
minutes exploring the Web site and watching the
embedded videos of either the control or intervention
Web-based tool, depending on randomization. Imme-
diately following patients’ exploration of the National
Kidney Foundation or Living ACTS Web site, research
assistants will administer a follow-up questionnaire.
This questionnaire will be a shortened version of
the baseline that omits demographic questions and
adds measures of satisfaction with the Web site
interventions. Both patient questionnaires will be
administered through an iPad using SurveyMonkey, an
electronic, Health Insurance Portability and Account-
ability Act–compliant surveying tool. Paper question-
naires will be used in the event that Internet access is
unavailable or if a patient prefers a paper copy of the
questionnaire. Study procedures are expected to take
45 minutes for each patient from start to finish. Patients
will be offered a $30 gift card for their participation
and intervention patients will be given a business card
with the Living ACTS URL so that they can review it at
their leisure and use the information to share their
story on social media or in an e-mail to family and
friends.

Development of the Living ACTS Intervention
Original Living ACTS Intervention

The original Living ACTS intervention was adapted
from a community intervention that sought to improve
public commitment to deceased donation,38,42 and
consisted of (i) a culturally sensitive DVD about LDKT,
and (ii) a detailed booklet with LDKT information.
Study materials were informed by the Two-Dimensional
Model of Cultural Sensitivity in Public Health,43 which
conceptualizes cultural sensitivity as surface and deep
structure and addresses core cultural values relevant to
the intervention, such as a focus on family. For this
intervention, it was clearly important to include AA
Kidney International Reports (2019) 4, 1285–1295



Table 1. Comparison of Living ACTS intervention and control
Web sites
Intervention:
Living ACTS: About Choices in
Transplantation and Sharing

Control:
National Kidney Foundation:

Transplantation

General premise: LDKT is a viable
treatment option to explore among
patients with end-stage renal disease.

General premise: Dialysis patients
should consider kidney

transplantation, but it is not right for
everyone.

Vehicle: Factual information from health
care providers, personal stories from
donor/recipient pairs that emphasize
the role of family in LDKT, practical
skills for identifying a living donor

Vehicle: Factual information from
health care providers, illustrations

depicting immune system
mechanisms, personal stories that

emphasize the importance of
medication adherence after

transplantation.

Key points related to each tab (with
relevant theoretical constructs in
parentheses):

Key points:

1. Introduction to LDKT: The text outlines
the 6 steps to transplantation and
provides specific information about
LDKT (Information). The video provides
an overview of LDKT by health care
providers (Information).

� Introduction to kidney trans-
plantation provides general infor-
mation about transplantation as a
treatment choice and an alternative

to dialysis.
� Presents first step to transplant: ask

doctor for a transplant evaluation to
determine eligibility.

� Importance of immunosuppressant
medications after transplantation
explained using illustrations to de-

pict the immune system.
� Medical providers discuss potential

risks and benefits of transplantation
for recipient, including risks to
recipient after transplantation.

� Transplant recipients share testi-
monies, focusing on re-
sponsibilities following

transplantation (medication adher-
ence) to prevent rejection.

� Medical providers explain eligibility
criteria for transplantation and the
components of the transplant

evaluation.
� For additional resources on trans-

plantation, interested patients are
directed to their physician or a

companion booklet.

2. Benefits and Risks of LDKT: The text
compares the benefits of living donor
transplantation over deceased donor
transplantation and presents risks to
both the recipient and donor
(Information). The video presents live
donors and recipients sharing
testimonies, focusing on their decision
to pursue living donation, and medical
providers discussing potential risks and
benefits to both donor and recipient
(Motivation).

3. The Kidney Transplant Process: The
text describes the steps to becoming a
living donor (Information). The video
presents medical professionals and
actual living donor pairs describing the
transplant process for both the donor
and recipient (Information).

4. Identifying a Potential Kidney Donor:
The text describes general criteria for a
living kidney donor and the types of
LDKT (Information). The video presents
the testing process for the donor and
presents the decision-making process
for both donors and recipients
(Information).

5. ACT NOW: The text and video provide
tools for talking to friends and family
about LDKT, including a sample letter
(Self-efficacy for the behavioral skills).

LDKT, living donor kidney transplant.

RE Patzer et al.: Web-based Living ACTS Study CLINICAL RESEARCH
patients, families, and health care professionals in the
video footage in order to achieve surface structure
cultural sensitivity. However, we also emphasized the
impact of LDKT on families, how family decision
making around LDKT may occur, myths about organ
recipients taking on characteristics of the donor, and
the availability of resources to help finance a trans-
plant. All of these factors, in addition to the desire for
the DVD to build trust in transplant health care pro-
fessionals, were expected to address relevant aspects of
deep structure cultural sensitivity.
Kidney International Reports (2019) 4, 1285–1295
The intervention was also informed by the IMB
Model, which posits that health behavior can be
explained, and changed by providing specific infor-
mation relevant to the behavior and increasing moti-
vation to engage in the desired behavior. Specifically,
the intervention sought to provide Information about
the opportunities for and the process, risks, and ben-
efits of LDKT. It also sought to increase Motivation to
talk to one’s family about LDKT. Finally, it sought to
improve the behavioral skills to engage family in a
discussion of LDKT. In situations whereby the skills to
engage in the behavior cannot be directly observed,
this aspect of the model may be conceptualized as
confidence (or self-efficacy) in the behavioral skills to
engage in the behavior. These 3 constructs both
directly and indirectly (through an increase in the
skills to engage in the behavior) impact engagement in
the desired behavior.41

The Living ACTS DVD consisted of a 30-minute
video featuring health professionals providing infor-
mation about the process, risks, and benefits of LDKT;
personal stories from donor/recipient pairs about the
transplant process; and sibling pairs describing how
family dynamics and family discussion played a role in
their decisions to pursue LDKT. The Living ACTS
booklet complements the DVD by providing additional
information, including Web site links to various re-
sources, and tips for starting conversations about LDKT
with family. Results of a randomized controlled trial
demonstrated that Living ACTS increased knowledge
of LDKT among AA patients with ESRD over a 6-month
period.44

Revised Living ACTS Web Site

The current Living ACTS Web site intervention sought
to maintain the theoretical underpinnings of the orig-
inal intervention materials while changing only the
delivery modality (Table 1). We did this by ensuring
that key aspects of deep structure cultural sensitivity
were maintained in the Web site (e.g., ensuring that the
emphasis on family and trust-building in health care
professionals were maintained). In addition, we
ensured that all of the content of the Web site aligned
with at least 1 of the 3 IMB constructs. The specific
steps we took to revise the intervention are outlined as
follows.

First, we modified Living ACTS to maximize
its utility for a Web-based platform (http://
projectlivingacts.org; Figure 3). We reorganized con-
tent from the original educational booklet and
comprehensive video to construct 5 modules within the
Web site: (i) Introduction to Living Kidney Donation,
(ii) Benefits and Risks, (iii) The Kidney Transplant
Process, (iv) Identifying a Potential Kidney Donor, (v)
1289
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Figure 3. Screenshots of Living ACTS (About Choices in Transplantation and Sharing) Web-based intervention, projectlivingacts.org.
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ACT NOW (emphasizing next steps for those ready to
pursue LDKT as a treatment option and the use of social
media to communicate with friends and family). Mod-
ules were separated by tabs within the Web site, such
that participants could easily click on those topics most
pertinent to their interests to get information related to
LDKT. In addition, we reduced the 30-minute DVD to 5
videos (approximately 4–5 minutes in length, each) and
included each shortened video on the tab most
appropriate for the video content.

Next we inserted additional video footage across
module videos to include real-life characters exhibiting
behaviors related to the topic of LDKT. These images
included patients talking with physicians (to encourage
patient-provider communication) and family members
enjoying one another’s company (to reemphasize the
importance of remaining healthy for others). Although
1290
the original Living ACTS video included mostly hosts
speaking directly to the camera, including real-life in-
teractions was important for the revised intervention in
an attempt to maximize the ability of the intervention
to increase motivation to engage in specific LDKT
behaviors.41

Last, Tab 5 (ACT NOW tab) includes information on
how patients in need of a kidney transplant may share
their story with others. Given the pervasiveness of
social media use, we found it imperative to include
information about how patients in need of LDKT can
safely and efficiently use social media platforms to
share their interests in LDKT with others. We identi-
fied related recommendations from the National Kidney
Foundation’s “Big Ask, Big Give” campaign, the United
Network of Organ Sharing Blue Ribbon Advisory
Board recommendations, and the Living Kidney Donors
Kidney International Reports (2019) 4, 1285–1295
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Network on how patients can use social media to share
their “story,” or journey about kidney disease. The
identified information was used to create a 5-minute
video animation encouraging participants to “share
their story” about kidney disease (rather than “asking”
for a kidney), and including tips on how to use social
media safely. This tab was explicitly developed to
enhance participants’ behavioral skills to discuss LDKT
with friends and family.

Web Site Testing and Refinement

Before finalizing the Living ACTS Web site, we con-
ducted 5 individual, face-to-face interviews to get
feedback on the initial Living ACTS Web site. Inter-
view participants were selected based on their potential
eligibility to be participants for the Living ACTS study
(i.e., AA adults with ESRD). Our goal was to interview
a broad cross-section of individuals to ensure that the
Web site feedback represented a diverse pool of
individuals.

Study staff conducted all individual interviews, and
used an institutional review board–approved interview
guide. First, participants were asked to explore the
Web site at their leisure for approximately 15 minutes.
After exploring the Web site, participants were asked
to provide feedback on (i) design, (ii) comprehension,
(iii) function, and (iv) cultural competence. Last, par-
ticipants were asked to perform a series of tasks to
ensure positive usability with the Living ACTS Web
site. Interviewers observed how the participants
interacted with the learning tool and asked a series of
questions at the end of the interview to identify ways
to improve user experiences. Feedback from the in-
terviews was compiled and used to refine and finalize
the intervention Web site (www.projectlivingacts.org).

Outcome Measures
Living Donor Inquires: Primary Outcome

The primary outcome of this study is the proportion of
study patients with at least 1 living donor inquiry over
the subsequent 12 months from enrollment (i.e., eval-
uation start). Inquiries are defined by all centers as a
telephone inquiry to the transplant center study site of
the study patient (each center has a separate telephone
number for this purpose). These data are captured for
all patients as a discrete field from the electronic
medical record for each potential recipient. A desig-
nated staff member at each study site will abstract the
date of a living donor inquiry and the donor inquiry ID
for each potential recipient ID (i.e., study participant)
in the 12-month period following enrollment.

Secondary Outcomes

Psychosocial outcomes captured in the baseline and
follow-up questionnaires include measures of
Kidney International Reports (2019) 4, 1285–1295
information, motivation, and behavioral skills as they
relate to LDKT. These measures aim to assess the
following: (i) knowledge and understanding of LDKT,
(ii) motivation to ask a family member to be a living
donor, (iii) confidence in initiating a conversation about
LDKT, (iv) intention to discuss LDKT with family
members, and (v) comfort in initiating conversation
about LDKT.

Other Covariates: Patient Factors

We will collect demographic, clinical, and socioeco-
nomic variables from the baseline questionnaire, such
as self-reported gender, age, race, marital status, edu-
cation level, income, primary health insurance, and
self-rated health. Research assistants will also track
whether patients had a family member or friend with
them at the evaluation appointment.

Data Management and Standardization

Before participant enrollment at each site, all research
assistants will be trained in study procedures using a
standard data collection protocol by the co-principal
investigators and program manager. All data will be
analyzed by a data analyst at Emory University with
the oversight of the co-principal investigators, who
will be blinded to study allocation. The de-identified
SurveyMonkey data collected from the baseline and
follow-up questionnaires will be merged and managed
by a data analyst at Emory University. Microsoft Excel
(Redmond, WA) and SAS 9.4 (SAS Institute, Cary, NC)
will be used to prepare and merge study data.

Statistical Analyses for the Outcome Evaluation

of the Intervention
Descriptive Analyses

All analyses will be conducted using an intention-to-
treat approach whereby patients remain assigned to
the study arm they were randomized to regardless of
whether they receive the intervention. Descriptive
analyses of all patient-level characteristics at time of
evaluation will be compared across study groups to
evaluate for differences. Student t tests and Pearson c2

tests, or their nonparametric equivalents, will be con-
ducted for categorical and continuous variables,
respectively. Continuous variables also will be exam-
ined for normality, and Cronbach’s alpha will be
explored for the relevant scales. We note that detected
differences may be site-specific and will explore site
stratifications. Multivariable modeling techniques will
be used, if necessary, to correct for lack of balance in
demographic or clinical characteristics between groups.

Living Donor Inquiries: Primary Outcome

For the primary outcome, we will use generalized linear
mixed models, specifying the logit link function for the
binary outcomes (i.e., at least 1 living donor inquiry
1291
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over a 12-month period). Study group will be the in-
dependent variable of interest, modeled as a fixed ef-
fect, with the control group specified as the reference
group. We also will include fixed effects for any po-
tential confounding covariates noted in bivariable
analysis. A random intercept will be considered to in-
crease generalizability of the results. To control for
potential contamination bias over the course of the
study, we will consider controlling for time of study
entry.

Secondary Outcome Measures

Our secondary analyses draw from the IMB Model of
individual-level behavior change, whereby we will
measure patient knowledge of LDKT, motivation to
share information about LDKT with friends/family, and
self-efficacy for the behavioral skills to share informa-
tion about LDKT. We will use a similar modeling
technique as described in the preceding paragraph
except that change in each of the 3 dependent variables
will be the continuous (vs. binary) outcomes. We will
conduct planned exploratory analyses whereby we
assess change in behavioral intentions and comfort in
initiating conversations about LDKT as outcomes.

Sample Size and Power

Sample size calculations will be based on our primary
aim to increase living donor inquiries. In the 4 trans-
plant center study sites in 2017, there were a total of
4537 patients with ESRD evaluated for transplantation,
and most of the evaluated patients (66.5%) were AA.
We anticipate approximately 25% of patients evaluated
will not be eligible for transplantation and thus will not
have the opportunity to have an LDKT, and these pa-
tients will not be considered in the main outcome an-
alyses. Thus, we will have a pool of more than 2000
potential study participants over the 4 study sites over
1 year, which will ensure that we meet our estimated
sample size of n ¼ 800 AA patients with ESRD (1:1
randomization).

Based on preliminary data showing that the pro-
portion of AAs with $ 1 living donor inquiry is
approximately 15% at baseline, we have 80% power to
detect a 10% difference between the intervention and
control groups, accounting for potential correlation of
patients within study sites (correlation on the same
subject of 0.5), with a ¼ 0.05. We expect little attrition
in this trial, because follow-up data on the number of
living donor inquiries will be abstracted from elec-
tronic medical records. Based on our prior trial,44 we
expect >90% participation.

Process Evaluation of the Intervention

We will conduct a process evaluation of our proposed
intervention to understand how the Living ACTS
intervention was implemented, and to provide
1292
additional insights of our outcome evaluation findings.
Using key process evaluation constructs,45 we will
incorporate process evaluation measures throughout
the entire intervention implementation process.
Research assistants responsible for primary data
collection activities will maintain study implementation
records, and complete ratings of study context,
including aspects of the transplant center environment
that may influence uptake of the intervention (i.e., the
patient was called into his or her evaluation appoint-
ment and unable to complete the trial). Research as-
sistants also will remain in the room with study
participants as they complete the study activities and
will be capturing individual-level data on the amount
of time spent on the intervention Web site and which
intervention videos were watched. Google Analytics46

will provide a range of group-level measures pertain-
ing to Web site usage (i.e., average time spent on each
page, number of starts/stops of the video, and use of
the social media functions), and will provide a
comprehensive assessment of dose received for inter-
vention participants. Last, we will assess recruitment
through study eligibility screeners (proportion of in-
dividuals recruited who were actually eligible) and
participant reporting (asking participants how they
were recruited into the study).
DISCUSSION

Previous research documents the success of the Living
ACTS intervention at improving knowledge about
living donor transplantation among AA patients with
ESRD. However, to change behavior, multilevel in-
terventions are necessary to address health inequities
that stem from complex challenges that are deeply
rooted in the US health care system in general and the
transplantation system more specifically. Furthermore,
given the changes in the use of technology over the
past decade, whereby there is a larger proportion of the
population using Web-based platforms to access videos
rather than DVDs,44 there is a need to adapt the pre-
vious Living ACTS intervention for a Web-based
environment, as it confers greater convenience than a
DVD. In an effort to reduce barriers to living donor
transplantation, a recent national consensus conference
on living donor transplantation recommended collab-
orations between transplant centers, community orga-
nizations, dialysis facilities, and others.36 Technology
was recommended as an educational tool for patients
and their support systems,36 which has also been
shown to be an effective tool in several other Web-
based kidney disease interventions.37–40 Our proposed
study follows these recommendations; it builds on our
existing work whereby we are implementing education
Kidney International Reports (2019) 4, 1285–1295
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within an electronic referral and communication sys-
tem (T-REX) to enhance communication between dial-
ysis facilities and transplant centers. In addition,
drawing from the findings of this conference on the
importance of systems-level interventions to reduce
barriers to living donor transplantation, this study is
uniquely poised to answer the question of whether
adding an individual-level theory-based intervention is
necessary to increase access to LDKT among AA pa-
tients with ESRD above and beyond what the systems-
level intervention is able to accomplish alone.

This approach differs from previous interventions
that have been developed with the aim of improving
access to LDKT. First, although there are several
educational tools and decision aids to help patients
learn about LDKT, few are culturally sensitive and
theoretically driven.47 For example, the Live Donor
Champion is a program that seeks to train a family,
friend, or community advocate for a potential kidney
transplant recipient to help spread the word about
kidney donation that may help improve the comfort in
initiating conversations about living donor trans-
plantation. The Providing Resources to Enhance Afri-
can American Patients’ Readiness to Make Decisions
about Kidney Disease (PREPARED) is theoretically
driven and was designed to address the risks and
benefits of treatment options for kidney disease,
including peritoneal dialysis, in-center hemodialysis,
home dialysis, transplant, and conservative manage-
ment.48 However, this individual-level intervention
did not result in an improvement in patients’ actions to
pursue LDKT, and did not address barriers inherent to
the larger health system.49 The combination of the
systems-level T-REX intervention that encourages
communication between dialysis facilities and trans-
plant centers and the individual-level culturally sen-
sitive education intervention that Living ACTS
provides is expected to improve access to living donor
transplantation among AA patients with ESRD by
affecting barriers that exist at multiple levels of the
social ecology.

This study suffers from limitations as does any
other. Those described as follows were carefully
considered to be tolerable given the alternatives. First,
this study uses a convenience sample of AA patients
with ESRD who are undergoing evaluation for trans-
plantation at 1 of the 4 collaborating transplant centers.
Although all eligible patients will be recruited for
participation, we acknowledge that those who agree to
be in the study may be different in some ways from
those who decline participation. Second, our study
population does not include patients with ESRD who
are yet to be referred for kidney transplantation or to
start the evaluation at a transplant center. We
Kidney International Reports (2019) 4, 1285–1295
acknowledge that the demographic, clinical, and so-
cioeconomic characteristics of patients with ESRD
starting the evaluation at a transplant center may differ
from dialysis patients who have yet to initiate the
kidney transplant process. We will be cognizant not to
generalize the findings from this study to all patients
with ESRD. Third, the design does not allow us to
collect individual-level data from patients beyond the
initial interaction. This prohibits us from being able to
assess long-term changes in the IMB constructs.
Moreover, the process evaluation is unable to measure
Web site usage after patients leave the clinic. Given the
challenges of tracking Web site usage over time at the
individual level as well as of tracking participants to
collect valid and reliable follow-up data, the decision
was made to make this a single point of contact study.
The primary outcome (living donor inquiries) will be
captured through medical records abstraction and re-
quires no patient contact.

In addition, there will be challenges with collecting
data in the context of a busy clinic appointment pro-
cess. It is important that this study not interrupt the
delivery of clinical care at the same time the study
protocols are adhered to with integrity. Given this
challenge, we will make concessions for patients to
participate in the study on the first day of their eval-
uation, before, in-between appointments, or at the end
of the day, although this can affect what information
they receive about living donor transplantation from
other health care professionals throughout the evalua-
tion process. Indeed, aside from the timing of exposure
to other living donor transplantation–related informa-
tion, there are other nuances of data collection across
and within the 4 sites that cannot be controlled (e.g.,
presence of family/friends during intervention, the
specific information included in standard patient edu-
cation materials). Nevertheless, the existence of a con-
trol group is expected to silence the effect of these
potential threats to internal validity.

In conclusion, this study sought to describe the
process of testing an intervention that seeks to address
persistent and profound racial disparities in access to
LDKT. This study is unique in that the intervention
takes a multilevel approach to a complex problem, yet
there are few studies in the literature that fully
describe a rigorous test of such an intervention. Such a
description facilitates replication and a critical assess-
ment of the validity of the findings, once they are
determined. If effective, the Living ACTS/T-REX
multilevel intervention could help improve access to
living donor transplantation among AAs, who are un-
derrepresented in the receipt of LDKT. There are as-
pects of this process that this intervention does not
address, such as the medical suitability of friends/
1293
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family, the size of the pool of eligible friends/family
members, and patient adherence to medical in-
structions needed to be approved for transplantation.
But this multilevel intervention is expected to address
well-known barriers to living donor transplantation
among AA patients and in doing so lessen the well-
established inequities in access to renal trans-
plantation. It is expected that with evidence of efficacy,
this intervention could be replicated in other settings
around the United States.
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