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ABSTRACT

Background: Chronic kidney disease (CKD) is associated with substantial morbidity, mortality,
and cost. CKD is associated with decreased patient quality of life (QOL) and increased caregiver
burden. Peer mentoring (PM) improves activation of patients to participate in their own care
and multiple outcomes in various chronic diseases. The effectiveness of a peer-led CKD
intervention on patient QOL, patient activation, and caregiver burden has not been previously
studied.

Objectives: We conducted a randomized clinical trial to test the effectiveness of face-to-face
(FTF) and online mentoring by trained peers, compared with usual care, on CKD patients’ QOL,
patient activation, and caregiver burden.

Methods: We randomly assigned 155 patients with CKD and 86 caregivers to receive 6 months
of intervention in 1 of 3 groups: (1) FTF PM, (2) online PM, and (3) textbook-only group who
received an informational textbook about CKD. Peer mentors were patients with stage 4 or 5
CKD, >18 years of age, or caregivers of patients with CKD, 218 years of age. Candidates for PM
received formal training through 16 hours of instructional sessions facilitated by patients,
caregivers, and health care professionals. Upon successful completion of the training, each PM
candidate was designated a certified peer mentor. Participants in all 3 groups received a
textbook that contains detailed information about kidney disease. Participants assigned to FTF
intervention groups received 6 months of PM. Participants assigned to the online intervention
group also received 6 months of PM through a secure password-protected interactive online
platform. At baseline, 12 months, and 18 months, the patients completed the Kidney Disease
Quality of Life-36 (KDQOL-36) instrument and the Patient Activation Measure (PAM) survey.
Caregivers completed the Zarit Burden Interview (ZBl). The primary outcomes were (1)
improvement in QOL and (2) decreased caregiver burden. The secondary outcome was
improved patient activation as measured by PAM. The primary analyses were by intention to
treat (ITT). We applied repeated-measures analysis of variance with a linear mixed-effects
model to estimate time-related changes in outcome measures for each of the groups over the
study period. We conducted exploratory analyses including interaction terms in the statistical
models to investigate heterogeneity of treatment effects (HTEs).

Results: In our ITT analysis, we analyzed 52 patients in the FTF PM group, 52 patients in the
online PM group, and 51 patients in the textbook-only group. Compared with baseline, online
PM was associated with improved scores in Effects of Kidney Disease (EKD) (P = .01), Burden of
Kidney Disease (BKD) (P =.01), Symptoms and Problems of Kidney Disease (P = .006), Short
Form-12 (SF-12) Physical Composite Summary (PCS) (P =.001), and SF-12 Mental Composite
Summary (MCS) (P = .0001). Compared with baseline, there were no statistically significant
changes in KDQOL-36 domain scores in the FTF PM group and the textbook-only group.

For employed participants, exploratory subgroup analyses showed larger effects of FTF PM on
increased EKD (P = .002) and BKD (P = .04) scores, and larger effects of online PM on increased
EKD score (P =.02), all relative to the study population as a whole. We found a positive effect of



“not employed” status on the association between online PM and increased PCS score (P =.01).
We also found a positive effect of male sex on the association between online PM and
increased MCS score (P <.0001).

Online PM was associated with increases in PAM score from baseline to 18 months (P = .0001).
Compared with baseline, no statistically significant changes were found in PAM scores in the
FTF group and the textbook-only group.

Exploratory analyses showed that male (P <.0001) and married (P = .003) participants had
larger effects of online PM on increased PAM scores. Female (P = .01) and not married (P = .03)
participants had larger effects of FTF PM on increased PAM scores, all relative to the study
population as a whole.

In our ITT analysis, we analyzed 29 caregivers in the FTF PM group, 29 caregivers in the online
PM group, and 28 caregivers In the textbook-only group. Compared with baseline, online PM
was associated with a statistically significant decrease in the ZBI score (SE, -3.44; Cl, -6.31 to
-0.57; P =.002) with no HTE from any of the demographic variables. Compared with baseline,
there were no statistically significant changes in ZBI score in the FTF group and the textbook-
only group.

Conclusions: Compared with baseline, online PM was associated with increased scores in 4
domains of the KDQOL-36 and PAM among patients with CKD. We detected HTE response for
the effects of employment, sex, and marital status. Compared with baseline, online PM was
associated with decreased burden of care among caregivers of patients with CKD. No
statistically significant changes from baseline were found in domain scores of KDQOL-36,
patient activation scores, or caregiver burden scores among the FTF PM and textbook-only
groups.

Limitations: The study was limited to English-speaking participants with computer literacy and
internet access.



BACKGROUND

Chronic kidney disease (CKD) and end-stage renal disease (ESRD) are significant global
health problems. In 2016, the incidence of ESRD in the United States was 124 675 people, and
the prevalence reached 726 331, among the highest rates in the world.! In addition to
substantial mortality, morbidity, and cost, CKD has significant negative effects on quality of life

(QOL)%3 that is, in turn, correlated with mortality among CKD patients.*

CKD is a general term for a variety of disorders that affect the structure and function of
the kidneys. CKD is characterized by kidney damage, as defined by either abnormal urinary
albumin excretion or decreased kidney function, or both, for >3 months. Based on severity of
reduction in kidney function, CKD is classified into 5 stages. The complications and chance of
progression to the need for kidney replacement therapy (dialysis or transplant) are more likely
in severe CKD (stages 4 and 5). Patients with stage 5 CKD, who require kidney replacement
therapy for continued survival, are defined as having ESRD.>® Patients with stage 1 or 2 CKD
progress to more advanced stages at approximately 0.5% per year, and patients with stage 3 or

4 disease progress to stage 5 or ESRD at a rate of 1.5% per year.”

Patient Information Needs

Providing CKD patients with information results in patient-centered care, alleviating
anxiety, enabling the individual to cope, facilitating awareness, and improving self-management
adherence.® Educating patients with CKD is associated with improved outcomes and is
recommended as an area of priority in systematic reviews, professional guidelines, and
consensus conferences involving professional societies, providers, patients, and stakeholders.%

18 In response to these recommendations, education programs have been developed.

Despite these educational programs, however, studies have highlighted suboptimal
understanding of CKD and its treatment options by patients,'92° and significant gaps have been
identified in desired and provided information.?! Standard CKD eeducational programs are

based on information perceived by professionals as important. Information is presented late



and often immediately before treatment initiation,?? not allowing time for understanding,

engagement, and informed decision-making by patients and caregivers.?32*

A systematic review explored the evidence on the information needs of patients with
CKD.?*> Some areas that were identified included function of kidneys and manifestations of
kidney failure?®-28; how progression of kidney disease can be prevented?8; unbiased information
about the advantages and disadvantages of different treatment options®?7-33; questions about
lifestyle, social relationships, networks, activities, and commitments31:323437; information about
diet, medications, and their purposes and adverse effects®27-29.32-3436.38, ratjonale for tests,
significance of abnormal tests, their relationship with symptoms, and what patients can do
when they are informed about abnormal values?®?°; coping with consequences of a failed
transplant3?; how to identify additional support3®38; potential impact of CKD and its treatments
on physical appearance?®:323437; information about the possibility of death as a result of

refusing treatment3’; and the realistic chances of survival.2:27:32:37

Findings from another systematic review indicated that patients with CKD value
knowledge that allows them to regain some control in their lives, to cope with illness, and to
alleviate anxiety stemming from uncertainty.3® Well-informed patients are better able to be
engaged in their care; lack of knowledge is a source of anxiety and stress. Another important
finding from this systematic review was that patients place value on relationships and being
part of social networks of family, friends, health care staff, and other patients. These networks

provide strength and support.3

Family members of patients with CKD, in addition to the practical aspects of being
caregivers (eg, transportation), often provide psychological and cognitive support during the
decision-making process. Caregivers are likely to broaden the range of considerations
influencing decisions about kidney replacement therapy.*>#! CKD and its treatment influences
the patients’ role and function within the family and affects the entire family.3%3% In their role as
caregivers, family members often experience stress, depression, and poor QOL. Yet their needs
are often neglected and underprioritized, despite the obvious impact they may have on patient-

centered care.



Important Factors in Educational Programs and Peer Support

Educational programs addressing factors that patients with CKD and their families
consider important are likely to facilitate choice of treatment congruent with patients’ and
families” wishes and values.*° Such education will improve the family members’ understanding
of the risks and benefits of various treatments, facilitating discussions about expectations and
goals of care. Knowledge about goals of care will help prepare family members for the practical
aspects of the burden related to various treatment options, engaging them in the patient’s
care. Patients have also expressed concern about the devastating impact of CKD on caregivers
and have suggested assessment of caregiver burden and improvement of support for caregivers

among research priorities.*?

Interactive educational interventions that involve individuals and groups may improve
knowledge, activation to participate in care decisions, and patient outcomes.* Peers with
experience in managing their CKD may be in a unique position to communicate knowledge and
confidence to a recently diagnosed patient in a more personalized manner. Patients with CKD
have indicated the desire to meet other patients.21:30.3236.38 They are interested in the
experiences of others, not as a source of medical information?’ but to discuss ideas on how to
cope.3? Comparing themselves with their peers will reassure them of their own situation and
will reduce their sense of isolation.3143 There are at least 2 differences between a patient
navigator program and peer mentoring (PM): First, a patient navigator is not necessarily a peer
with a similar set of experiences; second, the primary goal of patient navigator programs is to
overcome barriers for access to care, whereas PM has multiple additional goals, including
sharing experiences, discussing coping mechanisms, and communicating knowledge and

confidence.

Heisler proposed several models of peer support.** These models include professional-
led group visits; peer-led self-management training; peer coaches; community health workers;
support groups; telephone-based peer support; and web- and email-based programs. The
effectiveness of PM has been attributed to the nonhierarchical reciprocal relationship created

by sharing similar experiences.*> Relationship-centered mentoring by trained peers is an



effective strategy that provides individualized patient-centered information. PM has been
shown to lead to improvements in activation of patients to participate in their own care,

confidence in care, and multiple outcomes in various chronic diseases.?¢-3

Patient and Family Partner Program

Since 2004, the Kidney Foundation of Central Pennsylvania (KFCP) has operated a
comprehensive patient engagement and empowerment program (Patient and Family Partner
Program [PFPP]). Through the PFPP, trained patients with CKD and their family partners serve
as volunteer peer mentors to other patients with CKD and their caregivers to help them engage
successfully in their own care.>® Information about the impact of trained mentors on the care of
patients with CKD is lacking. More specifically, a peer-led CKD intervention has not been

assessed for its impact on patient activation, patient QOL, and caregiver burden.

To address this issue, we examined the impact of a formal PM program on patient QOL,
patient activation, and caregiver burden among patients with CKD and their caregivers.
Knowledge gained from this randomized clinical trial (RCT) can potentially be extrapolated to
other chronic disease states. We hypothesized, as depicted in Figure 1, that a formal structured
mentoring program, based on information needs of patients and caregivers, would lead to
improved patient QOL (aim 1) and decreased caregiver burden (aim 2). We also hypothesized
that such educational programs would lead to activation of patients to participate in their own

care (aim 3).
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Figure 1. Conceptual Model of the Effect of a PM Program for Patients with CKD and Their

Caregivers
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Abbreviations: CKD, chronic kidney disease; PM, peer mentoring.

The specific aims of this RCT were as follows:

Aim 2

SaW023N0 [edIUI])

1. To determine whether PM leads to improved QOL among patients with CKD.

2. To determine whether PM leads to improved caregiver burden among caregivers of

patients with CKD.

3. To determine whether PM leads to improved patient activation among patients with

CKD.
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PATIENT AND STAKEHOLDER ENGAGEMENT

Patients, caregivers, and other stakeholders were involved in various stages of the
study. The PFPP, initially named Patient-Partner Program (PPP), was envisioned by a kidney
transplant recipient who was a registered nurse and a member of the KFCP board of directors.>>
She partnered with a renal social worker and a transplant coordinator to develop a PM program
for patients with ESRD. Following a thorough literature and internet search, as well as personal
contacts, the founding group developed a preliminary curriculum for the PPP. Based on input
from renal physicians and social workers, the curriculum and the program has undergone
periodic modification.> Acknowledging the vital role of caregivers and family members in the
care of patients with CKD, the founding group, consisting of a patient, a renal social worker, and

a transplant coordinator, changed the name of the program to PFPP in 2011.

By 2011, approximately 80 mentors and >200 mentoring partnerships had been
established. Review of mentor and mentee evaluations pointed toward relative success of the
program. Mentored patients noted improved adherence with treatment and overall satisfaction
with the improved adherence; mentors reported satisfaction with their roles; and both groups

perceived the bonding experience as a very positive influence.

To assess the performance of the program and to discuss its future direction, we
convened a focus group in August 2011. Participants in the focus group included the 3 original
founders (a patient, a renal social worker, and a transplant coordinator), a dialysis patient,
spouse of a transplanted patient, a social worker, director of the KFCP, the program
coordinator, and the medical director of the PFPP. The current study is congruent with the 2
main themes identified in the focus group as the proposed goals of expansion of the PFPP: (1)
Creating an online version of the program was proposed as a possible strategy to expand the
PFPP to include rural areas; and (2) expanding the PFPP to include patients with pre-ESRD was

deemed essential to the overall success of the program.

12



Figure 2 presents the governance of the research team. For this study, the research

team organized 3 advisory groups and engaged 3 individual advisors (see the Acknowledgments

section) as follows:

Patient and Caregiver Advisory Group consisted of 12 members (7 patients and 5
caregivers) and provided the patients’ and caregivers’ perspectives about the content of
the interventions, strategies for recruiting participants, and interpreting and
disseminating findings. We recruited Patient and Caregiver Advisory Group members
from among previously trained PFPP mentors, through a general call for volunteers on
the KFCP website, and nomination by the KFCP and PFPP program coordinator.

Provider Advisory Group consisted of 12 members and included nephrologists (2),
nephrology advanced practice providers (1), primary care providers (1), dialysis social
workers (2), transplant social workers (2), dialysis nurses (2), and transplant
coordinators (2). The research team identified members of the Provider Advisory Group
through professional networks in the community.

Community Advisory Board consisted of the 15-member volunteer board of directors of
the KFCP. The membership of the board of directors included patients (2), caregivers (2),
community nephrologist (1), academic nephrologist (1), transplant surgeon (1), senior
medical director of a major health care network and a primary care physician (1), vice
president of another health system (1), dialysis social workers (2), members of the
community (3), and an attorney (1). Some board members have been trained as
mentors. The Community Advisory Board provided insights for developing the proposed
research and oversight during the study. The principal investigator, a member of the
board of directors since 2011, presented updates on the project at the quarterly
meetings to seek input on recruitment, study flow, evaluation, and dissemination of
findings. The Community Advisory Board’s partnership with the KFCP board provided an
opportunity to present preliminary results at the KFCP annual symposium on kidney
disease.

Individual advisors included an experienced renal social worker who was one of the
original founders of the PFPP. She is highly regarded in the renal social work community
of central Pennsylvania and, to improve recruitment, assisted in the description of the
PFPP for potential participants and health care providers. The 2 patient advisors had
previously completed training as mentors in the PFPP. Collectively, the 3 advisors
provided insight into creating interventions; they particularly assisted in developing the
content of the online PM intervention.

13



Figure 2. Governance of Research Team
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In addition to their roles within the advisory groups, patients, caregivers, and

stakeholders played key roles in implementing the study. During training of peer mentors,

stakeholders delivered parts of the content. The interventions (face-to-face [FTF] and online

PM) were carried out entirely by patients and caregivers. Each year, a panel of patients and

caregivers who were involved in the study presented updates and their personal experiences at

the KFCP annual symposium on kidney disease. During the second year of the study, the

Community Engagement Studio, organized by the Penn State Clinical and Translational Science

Institute Comparative Effectiveness Research Center, was convened to present results and to

explore options for public dissemination.
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METHODS

Study Overview

We conducted an RCT to test the effectiveness of mentoring by trained peers on QOL
for patients with CKD as measured by the Kidney Disease Quality of Life-36 (KDQOL-36)
instrument (specific aim 1), caregiver burden as measured by the Zarit Burden Interview (ZBI)
(specific aim 2), and patient activation as measured by the Patient Activation Measure (PAM)
(specific aim 3). We randomly assigned patients with CKD and their caregivers into 3 groups: (1)
FTF PM plus informational textbook about CKD; (2) online PM plus informational textbook
about CKD; and (3) textbook only (participants received the informational textbook about CKD
but no PM). We used the PFPP, described earlier, as the mentoring program for the PM

intervention groups.

Patients with CKD and their caregivers assigned to FTF intervention groups received 6
months of PM and the informational textbook of the PFPP. Participants assigned to the online
intervention group also received 6 months of PM through an interactive online platform and
the informational textbook of the PFPP. The textbook-only group received the informational

textbook of the PFPP to review independently.

At baseline, 12 months, and 18 months, the patients completed the KDQOL-36
instrument and the PAM survey; the caregivers completed the ZBI. Figure 3 presents the study

design.
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Figure 3. Design of the Trial: Recruitment, Enrollment, Interventions, and Assessments
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Study Setting

We conducted the trial among patients with CKD and their caregivers residing in 1 of the
28 counties served by the KFCP. The wide recruitment area included urban and rural areas, all
racial and ethnic categories, and all socioeconomic levels. The Pennsylvania State University
College of Medicine IRB approved the research protocol. We registered the protocol with

ClinicalTrials.gov (identifier NCT02429115).

Participants

The study population came from dialysis units and nephrology practices in central
Pennsylvania. We recruited participants from among patients with stage 4 or 5 CKD, or

caregivers of patients with CKD. Inclusion criteria included the following: (1) patients diagnosed

16



with stage 4 or 5 CKD by a physician, or caregivers of a patient with CKD; (2) at least 18 years of
age; (3) able to read and write in English at the eighth-grade level; (4) having access to a
computer with internet and email capability; and (5) willing to participate. Exclusion criteria
were the following: (1) participation in previous PM for CKD; (2) inability to provide consent; (3)
currently an inmate; and (4) physical condition preventing active participation in mentoring

program as determined by primary nephrologist.

We sent information packets about the program to dialysis units and nephrology
practices asking renal professionals to distribute them among patients and caregivers. The
principal contact person in each practice was the social worker. The packets included an
introduction to the program and an application form. A substantial number of the renal
professionals, particularly renal social workers within the area served by the KFCP, have been
familiar with the PFPP since its establishment. The program coordinator contacted all the
nephrology practices and dialysis units every quarter to provide them with information about
the program. The program coordinator, research coordinator, or both traveled to the dialysis
units and provided information about PFPP and recruitment flyers to be distributed among
patients and their caregivers. The flyers encouraged patients and their caregivers who might be
interested in exploring being matched with a mentor to contact their social worker, the

program coordinator, or the research coordinator.

Following informed consent, candidates underwent permuted block randomization with
1:1:1 allocation into “FTF PM,” “online PM,” and “textbook only.” The investigators did not
have access to the identity of the participant assignment until they confirmed that the

participant was eligible for enrollment.

Recruitment occurred continuously until we achieved the target sample sizes. In the
initial screening questionnaire, we asked the potential candidates who declined to participate
to indicate reasons for declining. To improve retention, we compensated participants with a
S50 stipend for the baseline assessment and each of the follow-up assessments (ie, 12 months

and 18 months) for a total of $150 per participant.
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Interventions and Comparators or Controls

The description of the intervention follows the Template for Intervention Description
and Replication (TIDieR) checklist developed by Hoffmann et al.>® The existing training of peer
mentors in the PFPP involved the following: Mentors were patients with stage 4 or 5CKD, >18
years of age, or caregivers of patients with CKD, 218 years of age. Candidates for becoming a
mentor received formal training through 16 hours of instructional sessions facilitated by
patients, caregivers, and health care professionals. Based on feedback from participants and
the board of directors of the KFCP, the curriculum committee revised the training program to
include new topics, such as understanding mentees’ choices, special needs of older adults,
special needs of children and adolescents, and the effect of CKD on the family. The final

curriculum is shown in Appendix A.

Upon successful completion of the training, each peer mentor received a certificate
from the KFCP as a certified mentor. Key features of a successful PM program include sufficient
training and ongoing support for peer mentors, regular opportunities for mentors to receive
additional training, and appropriate recognition for their efforts.** Recognizing the importance
of continuing education following the initial training, we conducted refresher courses on a
guarterly basis. These sessions, which the program coordinator facilitated, featured discussions
among mentors about their actual experiences and a focused review of communication skills.
Each mentor was required to attend at least 1 refresher course per year to maintain

certification.

The 3 interventions were (1) FTF PM, (2) online PM, and (3) textbook only. Participants
in all 3 groups received a copy of the PFPP textbook that contains detailed information about
kidney disease and was prepared targeting an eighth-grade reading level. The choice of
interventions emerged following a review of mentor and mentee evaluations and a focus group
discussion involving dialysis and transplant patients, renal social workers, the director of the

KFCP, the PFPP program coordinator, and the PFPP medical director.

We mounted the online intervention based on the focus group discussions and evidence

that web-based peer support is a potential alternative to FTF mentoring, particularly for
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populations with limited ability to travel and for regions with limited resources. Online peer
support groups have enhanced the care of diabetes.>”>® For example, Zrebiec evaluated a web-
based educational and emotional resource for patients with diabetes and their family members
at Joslin Diabetes Center in Boston, Massachusetts. Over 74 months, 74% of all respondents
rated participation in the discussion board as having a positive effect on coping with diabetes,
and 71% rated participation as helping them to feel more hopeful.>® Additional evidence

supports the effectiveness of online chronic disease self-management.®°

FTF PM Group

Individual mentees had the choice of meeting their mentor at a location preferred by
the mentee. If the pair decided on a lunch meeting, KFCP provided reimbursement. The
frequency of contact by a mentor was weekly by telephone and monthly for an FTF visit. At the
end of each month, the mentor presented the log of the meetings to the program coordinator.
The partnership was maintained for 6 months. The program coordinator maintained records of

adherence by mentor-mentee pairs.

Online PM Group

Mentors and mentees communicated using a secure password-protected interactive
online platform, which consisted of a web-based bulletin board designed specifically for this
study. We developed the contents of the online PM program according to the themes that
emerged from qualitative interviews and discussions with experienced peer mentors, patients,
caregivers, and health care professionals. Each enrolled participant assigned to the online PM
group was matched with a mentor based on treatment modality (for caregivers, this was the
treatment modality of the patient for whom they were the caregiver). All communications

between mentors and mentees were online.

Following initial introductions, the mentors initiated the discussion thread by presenting
an overview of the program. The mentors and mentees also reviewed mutual goals and
expectations at the time of initial communication. Mentors encouraged mentees to familiarize

themselves with the textbook and to post any questions or update their status using written

19



statements or mood and symptom icons. The mentors responded to questions or posted a
guery about the updated status. The mentors sent a weekly reminder email to the mentees to
log on to the website to review posted contents and to post a weekly action plan, as well as any
problems they wished to discuss with their individual mentors. The frequency of contact by
mentors was weekly or more frequently as initiated by the mentees. The program coordinator
maintained regular contact with the mentors and mentees and closely monitored the frequency
and content of the interactions to ensure appropriate communication, to correct inaccurate
information posted by participants, and to direct the mentees to their care providers in
situations requiring medical intervention. The partnership was maintained for 6 months. The

program coordinator maintained records of adherence by mentor-mentee pairs.

Textbook-Only Group

This group received the textbook with instructions to ask questions of the care
providers. The textbook contains information about the structure and function of the kidneys,
causes of kidney failure, dietary considerations in kidney disease, and modes of treatment for

CKD. Adherence to the review of material was by self-report.
Study Outcomes

Primary Outcomes

The primary outcome for specific aim 1 was improvement in health-related QOL
(HRQOL) as measured by the KDQOL-36 instrument from the Rand Corporation. This 36-item
instrument was developed as a self-reported HRQOL tool designed specifically for patients with
CKD.®! The KDQOL-36 combines the SF-12 and 24 domains specifically targeted to kidney
disease. The SF-12 yields the Physical Composite Summary (PCS) and the Mental Composite
Summary (MCS). The domains specifically targeted to kidney disease comprise 3 scales: the 4-
item Burden of Kidney Disease (BKD), the 12-item Symptoms and Problems of Kidney Disease
(SPKD), and the 8-item Effects of Kidney Disease (EKD). The instruments are scored on a scale of

0 to 100, with higher numbers indicating better HRQOL.5?
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The KDQOL-36 has been validated among patients with CKD with predictive value for
several outcomes, including survival; it is the most widely used measure of HRQOL in the
nephrology literature.®>7! A single KDQOL-36 Summary Score was recently proposed by Peipert
et al.”3 In this report, we present the results in the form of separate component summaries of

the KDQOL-36.

The primary outcome for specific aim 2 was caregiver burden as measured by the ZBI.
Despite the increasing awareness of the burden and adverse effects of CKD on caregivers, high-
guality evidence is lacking about the effect of information or support interventions on the
psychosocial well-being of caregivers.”* The ZBl is a self-administered questionnaire of 22 items
that measures the impact of caregiving in psychological, physical, and social domains. The items
are rated on a 5-point Likert scale.”® The total score is calculated from 0 to 88; the higher the
score, the heavier the burden.’® The ZBI has been used to measure caregiver burden among
caregivers of patients undergoing dialysis’” and for numerous other chronic disease states.”884

Higher ZBI scores are associated with depression and anxiety.®

Secondary Outcome

The secondary outcome was improvement in patient activation (specific aim 3) as
measured by the PAM, a valid and reliable instrument to measure activation of patients to
participate in their own care. The PAM was developed based on qualitative research, Rasch
analysis, and classical test theory.®® The instrument is a participant-completed questionnaire
that yields a continuous activation score ranging from 0 to 100, representing patients’ positions
along a multistage hierarchical process of activation. Activated patients identified by higher
PAM scores are more likely to benefit from interventions designed to improve their health-

related knowledge, skills, motivation, and behaviors.

The PAM is a well-validated tool for assessing patient activation and the impact of such
activation on outcomes among individuals with various chronic diseases, such as inflammatory
bowel disease®” and multiple sclerosis.® The PAM was also validated as a measure of patient

activation and adherence to physical therapy for individuals undergoing elective spine surgery,
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as reflected in attendance and engagement.® The high reliability estimate of PAM (Cronbach a
=.91) maintains precision across sex and age groups®® and geographic locations.?**3 Higher
PAM scores are associated with better self-management health behaviors such as adherence to
medication regimens and other health behaviors, higher satisfaction, better QOL, and improved
physical and mental functioning.%%94% Initially developed as a 22-item instrument, the 13-item

short version of the PAM was shown to have similar validity to the original version.9%%

Sample Size Calculations and Power

Sample Size for Patients

The primary outcome for specific aim 1 was improvement in KDQOL-36 score. A 10-
point change in the components of the KDQOL-36 was associated with significant changes in
clinically relevant outcomes.”? Considering a minimally clinically important difference (MCID) of
10, a mean of 63, an SD of 13 (Mapes et al’?), an a of .05, and a comparison of 3 means, we
expected that a sample size of 39 patients per group would yield a statistical power of 0.8.
Assuming a dropout rate of 15%,%° the total target sample size was 132 patients (44 for each of

the 3 study groups).

Sample Size for Caregivers

Change in ZBI score was the primary outcome for specific aim 2. We computed the
number of participants needed using data from a study assessing burden among caregivers of
patients undergoing peritoneal dialysis, in which the mean combined caregiver burden score
(+SD) was 12.5 + 8.7 (Shimoyama et al”’). For our study, we selected 1 SD as the MCID.
Assuming an effect size of 1 SD, an a of .05, and a comparison of 3 means, we expected that a
sample size of 23 would yield a statistical power of 0.8. Our target total sample size was 84

caregivers (28 for each of the 3 study groups) to adjust for a dropout rate of 15%.

Time Frame for the Trial

100

According to individual studies,*®% a systematic review of 15 studies,'% a qualitative
g

synthesis of 25 studies,'? and a review of 11 studies,? the effective duration of PM for chronic
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diseases has ranged from 6 weeks to 2 years. Based on these reports, we selected 6 months as
the length of intervention. Sustainability of any QOL effect has ranged from 3 months® to 18
months.1% We chose 12 months postenrollment (6 months after completion of intervention)
for quantitative follow-up assessments. To evaluate any sustained intervention effect, we

repeated assessments at 18 months.

Data Collection and Sources

Quantitative data for this RCT included responses to self-administered survey
instruments delivered by regular mail. We transferred electronically coded data into a secure
database that was constantly password protected with no linkage to any personal identifiers in
this file. We used statistical alterations to ensure that individuals could not be identified

through any study data set.

To maximize follow-up rates, the program coordinator used email messages and
telephone calls to remind the participants to complete the surveys. Participants received
monetary compensation for their time. The program coordinator contacted participants and

their respective social workers to determine reasons for withdrawal or loss to follow-up.

Analytical and Statistical Approaches

The independent variable was allocation to the FTF PM, online PM, or textbook-only
groups. Our 3 dependent variables (outcomes) were the following: scores on the KDQOL-36
(aim 1), ZBI (aim 2), and PAM (aim 3). The outcome variables were continuous and measured at
3 time points (baseline, 12 months, and 18 months). Covariates included demographic
measures (age, sex, race/ethnicity, marital status, attended or completed college, employment
status, and rural vs urban location). We used repeated-measures analysis of variance within the
context of a linear mixed-effects model to estimate time-related changes in scores. The
analyses included values of all 3 measurements (baseline and subsequent follow-ups) of the

outcome variables.

The data source for covariates other than rural/urban location was predominantly

participant self-report. The data source for rural vs urban location was based on the address
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and rural-urban commuting area code.'%> We used type 3 fixed effects to test the statistical

significance of each of the demographic variables.

To minimize the limitations of self-report data, we ensured that the questions were
clearly worded and that we collected data at time of enrollment and at each follow-up visit
(Appendices B and C). Analyses were by intention to treat (ITT). We computed descriptive
statistics for all variables. We assumed that missing data would occur at random. None of the
variables had >10% missing data. The statistical analyses based on restricted maximum
likelihood estimation for the linear mixed-effects model allowed for valid and unbiased

conclusions in the presence of data that are missing at random.

We had insufficient evidence to support a priori hypotheses about heterogeneity of
treatment effects (HTEs), and thus we planned no hypothesis-driven HTE analyses. To
investigate HTEs, however, we conducted exploratory analyses by including interaction terms,
such as employment status, in the statistical models. We also pursued exploratory subgroup
analyses (age, sex, race/ethnicity, education, employment, and rural/urban residence). We
investigated reasons for participants’ dropout. We used SAS, v.9.4 (SAS Institute, Inc) for data

analysis.

Changes to the Original Study Protocol

We requested a 10-month no-cost extension to allow for assessment of all outcomes at
18 months; this let us perform analyses beyond the initial 12-month assessment in our original
milestones. The extension facilitated evaluating persistence of the effects of the interventions

on the outcomes.

In the original protocol, we had included 3 primary outcomes. We subsequently
changed the patient activation to a secondary outcome. We added “participation in previous
peer mentoring for CKD” and “physical condition preventing active participation in mentoring

program” to the exclusion criteria.
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RESULTS

Patient Populations and Demographics

The CONSORT diagram (Figure 4) describes the flow of patient participants through the
study interventions. We assessed 236 patients with stage 4 or 5 CKD for eligibility. We excluded
81 patients. Of these, 73 did not meet inclusion criteria (no internet access, n = 61; previous
mentoring for CKD, n = 12), and 8 eligible patients declined to participate after receiving more

information about the study because of the perceived burden of participating in the study.

Using permuted block randomization with 1:1:1 allocation, we randomly assigned 155
patients to 3 groups. All patients began participation in the interventions and completed the
baseline assessment. Of these, 117 patients completed the interventions and the 18-month
assessment. Assessments consisted of completion of the KDQOL-36 instrument (specific aim 1)

and PAM (specific aim 3).
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Figure 4. CONSORT Diagram for Flow of Patients Through the Trial
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Table 1 presents the baseline characteristics of the patients. Baseline demographic
characteristics did not significantly differ statistically among the 3 groups (Appendix D

documents the details of patients’ demographic characteristics).

Table 1. Baseline Characteristics of Patients by Intervention Group

FTF PM, Online PM, Textbook Total No.
Variables No. (%) No. (%) only, No. (%) (%) P value
n 52 52 51 155
Male 27 (52) 31 (60) 30(59) 88 (56.8) .68
White 24 (46) 26 (50) 24 (47) 74 (47.7) 92
Hispanic 5 (10) 5 (10) 7 (14) 17 (11.0) 74
Age,y 64
<47 11 (21) 18 (35) 15 (29.41) 44 (28.4) .25
47-54 14 (27) 10 (19) 12 (23.53) 36 (23.2) .65
54-62 12 (23) 15 (29) 12 (23.53) 39 (25.2) .75
>62 15 (29) 9(17) 12 (23.53) 36 (23.2) .38
Married 16 (31) 21 (40) 21 (41) 58 (37.4) 48
Attended or completed 22 (42) 30 (58) 25 (49) 77 (49.7) .29
college
Employed 13 (25) 17 (33) 16 (31) 46 (29.7) .66
Rural 4(8) 7 (14) 9 (18) 20 (12.9) .32
Modality of treatment .86
Hemodialysis 45 (86.5) 43 (82.7) 42 (82.4) 130 (83.9) .97
Peritoneal dialysis 4(7.7) 4(7.7) 4 (7.8) 12 (7.7) .99
Transplanted 3(5.8) 4(7.7) 5(9.8) 12 (7.7) .76
Medical management | 0(0) 1(1.9) 0(0) 1(0.7) .37

Abbreviations: FTF, face to face; PM, peer mentoring.
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Among the FTF group, 45 patients completed the allocated intervention and the 12-
month assessment; 40 patients completed the 18-month assessment. Among the online PM
group, 45 patients completed the allocated intervention and the 12-month assessment; 42
patients completed the 18-month assessment. Among the textbook-only group, 40 patients
completed the allocated intervention and the 12-month assessment; 35 patients completed the

18-month assessment. We included 117 patients in the final analyses.

Patient Outcomes: Aims 1 and 3
The key outcomes for aim 1 and aim 3 were KDQOL-36 score and PAM score, respectively.
Aim 1: KDQOL-36 scores: main analyses. In Table 2, we document the unadjusted

mean scores of the EKD, BKD, SPKD, and SF-12 PCS and MCS of the KDQOL-36 in the 3 groups at

baseline, at 12 months, and at 18 months.
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Table 2. Mean Unadjusted Domain Scores of the KDQOL-36 Throughout the Study Period by
Intervention Group (ITT Analysis)

Domains and
assessment points

FTF PM, mean + SD

Online PM, mean = SD

Textbook only, mean + SD

EKD score
Baseline
12 mo
18 mo

BKD score
Baseline
12 mo
18 mo

SPKD score
Baseline
12 mo

18 mo

SF-12 PCS score

Baseline
12 mo

18 mo

SF-12 MCS score

Baseline
12 mo

18 mo

66.4 +26.6
75.6+19.5
72.9+22.8

45.5+28
46.7 +28.3
53 +28.6

71.8+18.9
80.1+12.3
75.2+17.6

37.6+9.7
39.5+8.7
38.7+8.7

43.6+11.0
49.8+10.0
47.8+10.1

67.8 £23.7
75.5+22.2
77.6+22.1

459+279
57.6+28.1
59.3+324

75.2+19.9
84.2+13.3
83.2+14.1

37.1+9.2
449 +8.7
42.9+10.3

44.3+10.3
50.8+9.5
52.0+8.9

67.1+20.0
62.5+18.3
66.0 +18.7

48.7+29.4
38.9+27.1
45.6 +33.5

81.5+123
77.4+155

78.0+14.2

39.7+11.2
35.3+9.8
37.8+11.2

41.6+8.0
40.3+10.6
453 +10

Abbreviations: BKD, Burden of Kidney Disease; EKD, Effects of Kidney Disease; FTF, face to face; ITT, intention to
treat; KDQOL-36, Kidney Disease Quality of Life-36; MCS, Mental Composite Summary; PCS, Physical Composite
Summary; PM, peer mentoring; SF-12, Short Form-12; SPKD, Symptoms and Problems of Kidney Disease.
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Table 3 shows the changes in mean (A) scores from the KDQOL-36 over the study

period. We note the following findings:

Online PM was associated with a statistically significant increase in 4 mean scores at 12 months:

e BKD score (A, 11.7; 95% Cl, 0.4-23.0 [P = .04])
e SPKD score (A, 9.0; 95% Cl, 1.9-16.1 [P = .01])
e SF-12 PCS score (A, 7.8; 95% Cl, 4.1-11.6 [P = .0001])
e SF-12 MCS score (A, 6.5; 95% Cl, 2.4-10.6 [P = .002])

Online PM was associated with a statistically significant increase in 5 mean scores at 18 months:

e EKD score (A, 9.8; 95% Cl, 0.2-19.4 [P = .04]).

BKD score (4, 13.4; 95% Cl, 1.0-25.8 [P = .03]).

SPKD score (4, 8.0; 95% Cl, 0.8-15.2 [P = .03]).

SF-12 PCS score (A, 5.8; 95% Cl, 1.8-9.8 [P = .005]).

SF-12 MCS score (4, 7.7; 95% Cl, 3.7-11.7 [P = .0002]).

FTF PM was associated with a statistically significant increase in 2 mean scores at 12 months:

e SPKD score (4, 8.3;95% Cl, 1.5-15.1 [P = .01]).
e SF-12 MCS score (A, 6.2; 95% Cl, 1.8-10.6 [P = .006]).

FTF PM was not associated with any significant change in the mean scores of any of the

KDQOL-36 domains at 18 months.

Among the textbook-only group, no significant changes were found in the mean scores

of any of the KDQOL-36 domains at 12 months or 18 months.
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Table 3. Unadjusted Changes in Mean Scores of Domains of the KDQOL-36 Throughout the Study Period by Intervention Group

(ITT Analysis)?

FTF PM group

Online PM group

Textbook-only group

Change in mean score * Change in mean score * Change in mean score * P value
Domains and assessment points SE; 95% CI Pvalue®  SE; 95% CI Pvalue®  SE; 95% CI
EKD score
12 mo compared with baseline 9.2+4.8;-0.3t018.7 .06 7.7+4.7,-1.61t017.0 .10 -46+4.1;-12.7t03.5 .26
18 mo compared with 12 mo -2.7+4.6;-11.8t06.4 .56 21+438;-7.5t011.7 .66 3.5+4.3;-5.0t012.0 42
18 mo compared with baseline 6.5%£5.3;-4.0t017.0 .22 9.81£4.8;0.2-19.4 .04 -1.1+4.27,-9.6t07.4 .80
BKD score
12 mo compared with baseline 1.2+5.7;-10.2t012.6 .84 11.7 £5.7;0.4-23.0 .04 -9.8+£6.25;-22.2t02.6 12
18 mo compared with 12 mo 6.3+5.8;-5.2t017.8 .28 1.7 +6.6;-11.5to0 14.9 .80 6.7+7.3;-7.8t021.2 .36
18 mo compared with baseline 7.5%£5.9;-4.31t019.3 21 13.4+6.2;1.0-25.8 .03 -3.1+£6.8;-16.7t0 10.5 .65
SPKD score
12 mo compared with baseline 8.3+3.4;1.5-15.1 .01 9.0+£3.6;1.9-16.1 .01 -4.1+3;-10.1t01.9 .18
18 mo compared with 12 mo -49+3.4;,-11.7t0 1.9 .15 -1.0+3.0;-7.0to0 4.9 .74 0.6+3.6;-6.5t0 7.7 .87
18 mo compared with baseline 34+£3.9;-431t011.0 .38 8.0+ 3.6;0.8-15.2 .03 -3.5+£2.9;-9.2t02.2 .23
SF-12 PCS score
12 mo compared with baseline 19+2.0;-2.0t05.8 .33 7.8+11.9;4.1-11.6 .0001 -44+23;-9.1t00.3 .06
18 mo compared with 12 mo -0.8+1.9;,-4.7t03.1 .68 -2.0+2.1;,-6.2t0 2.2 .35 25+25;-25t07.5 .33
18 mo compared with baseline 1.1+2.0;,-2.8t05.0 57 5.8+2.0;1.8-9.8 .005 -1.9+2.5;-6.8t03.0 44

SF-12 MCS score
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FTF PM group

Online PM group

Textbook-only group

Change in mean score * Change in mean score * Change in mean score * P value
Domains and assessment points SE; 95% ClI Pvalue®  SE;95% Cl Pvalue®  SE;95% Cl
12 mo compared with baseline 6.2+2.2;1.8-10.6 .006 6.51£2.1;2.4-10.6 .002 -1.3+2.0;,-5.3t0 2.7 .52
18 mo compared with 12 mo -2+2.2;-6.5t02.5 .37 1.2+2.0;-2.8t05.2 .55 5+2.5;-0.09t09.9 .05
18 mo compared with baseline 42+2.2;,-0.2t0 8.6 .06 7.7+2.0;3.7-11.7 .0002 3.7£1.9;-0.2t0 7.6 .06

Abbreviations: BKD, Burden of Kidney Disease; EKD, Effects of Kidney Disease; FTF, face to face; ITT, intention to treat; KDQOL-36, Kidney Disease Quality of
Life-36; MCS, Mental Composite Summary; PCS, Physical Composite Summary; PM, peer mentoring; SF-12, Short Form-12; SPKD, Symptoms and Problems of

Kidney Disease.

@Higher score indicates better outcome; negative change in score indicates worse outcome over time.
bBold font denotes statistically significant P values.
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Table 4 shows changes in the scores from the KDQOL-36 over the study period, adjusted
for demographic variables (race/ethnicity, sex, age quartile, marital status, attended or
completed college, employment status, and rural/urban location), using ITT analysis. The slope

estimates represent change in scores in standard points over 18 months.

Online PM was associated with a statistically significant increase in 5 slope scores:

EKD score (slope estimate, 4.13; 95% Cl, 0.87-7.4 [P = .01]).

BKD score (slope estimate, 5.44; 95% Cl, 1.24-9.64 [P = .01]).

SPKD score (slope estimate, 6.00; 95% Cl, 3.09-8.91 [P = .006]).

SF-12 PCS score (slope estimate, 2.50; 95% Cl, 0.95-4.06 [P = .001]).

SF-12 MCS score (slope estimate, 3.46; 95% Cl, 1.78-5.13 [P = .0001]).

Compared with textbook only, online PM was associated with a statistically significant increase

in 4 comparisons of slope scores:

e In the BKD domain (6.43; 95% Cl, 0.27-12.58 [P = .04]).
e In the SPKD domain (8.71; 95% Cl, 5.35-12.07 [P = .003]).
e In the PCS domain (3.20; 95% Cl, 0.95-5.48 [P = .01]).

Compared with textbook only, FTF PM was associated with a statistically significant increase in

the slope score for the SPKD domain (6.12; Cl, 2.62-9.38 [P = .04]).

33



Table 4. Changes in Scores on the KDQOL-36 Instrument Throughout the Study Period Among
Groups (ITT Analysis)

Individual measures and comparisons® Slope estimate® +SE  95% ClI P value
EKD score
FTF PM slope 2.21+1.68 -1.10to0 5.52 .19
Online PM slope 4.13+1.65 0.87-7.40 .01
Textbook-only slope -0.50+1.76 -3.97t0 2.97 77
FTF PM slope vs online PM slope -1.93+2.35 -6.58 t0 2.72 41
FTF PM slope vs textbook only 2.71+2.42 -2.08to 7.50 .26
Online PM slope vs textbook-only slope 4.64+2.41 -0.12t09.40 .06
BKD score
FTF PM slope 3.00+2.16 -1.27t0 7.27 17
Online PM slope 544 +2.12 1.24-9.63 .01
Textbook-only slope -0.99+2.28 -5.50to0 3.53 .67
FTF PM slope vs online PM slope -2.44 +3.03 -8.42t0 3.54 42
FTF PM slope vs textbook-only slope 3.99+3.14 -2.22t0 10.19 21
Online PM slope vs textbook-only slope 6.43+3.12 0.27-12.58 04
SPKD score
FTF PM slope 3.41+2.27 -0.46t0 6.36 13
Online PM slope 6.00+2.20 3.09-8.91 .006
Textbook-only slope -2.71+£1.94 -6.20t0 0.78 .16
FTF PM slope vs online PM slope -2.59+3.17 -6.08 t0 0.90 42
FTF PM slope vs textbook-only slope 6.12+2.98 2.62-9.38 .04
Online PM slope vs textbook-only slope 8.71+2.94 5.35-12.07 .003
SF-12 PCS score
FTF PM slope 0.64 +0.80 -0.94 t0 2.22 43
Online PM slope 2.50+0.79 0.95-4.06 .001
Textbook-only slope -0.70+0.84 -2.36t0 0.97 41
FTF PM slope vs online PM slope -1.86+1.12 -4.08 t0 0.36 .10
FTF PM slope vs textbook-only slope 1.34+1.16 -0.96 to 3.63 .25
Online PM slope vs textbook-only slope 3.20+1.15 0.92-5.48 .01
SF-12 MCS score
FTF PM slope 1.43+£0.86 -0.28t0 3.13 .10
Online PM slope 3.46 £ 0.85 1.78-5.13 .0001
Textbook slope 1.13+0.91 -0.66 t0 2.92 21
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Individual measures and comparisons® Slope estimate® +SE  95% ClI P value

FTF PM slope vs online PM slope -2.03+1.21 -4.42 t0 0.36 .10
FTF PM slope vs textbook-only slope 0.30+1.25 -2.17to0 2.77 .81
Online PM slope vs textbook-only slope 232+1.24 -0.13t04.78 .06

Abbreviations: BKD, Burden of Kidney Disease; EKD, Effects of Kidney Disease; FTF, face to face; ITT, intention to
treat; KDQOL-36, Kidney Disease Quality of Life-36; MCS, Mental Composite Summary; PCS, Physical Composite
Summary; PM, peer mentoring; SF-12, Short Form-12; SPKD, Symptoms and Problems of Kidney Disease.
aAdjusted for race/ethnicity, sex, age quartile, marital status, attended or completed college, employment status,
and rural/urban location.

bThe slope estimates represent change in scores in standard points over 18 months.

Aim 1: KDQOL-36 Scores: Subgroup Analyses
We performed exploratory analyses to investigate HTEs. We used type 3 fixed-effects
models to identify statistically significance (P < .05) [demographic variable x KDQOL domain

score] to include in the multivariable model. Results appear in Table 5.

Table 5. Type 3 Tests of Fixed Effects for Demographic Variables and Scores of KDQOL-36
Domains

SF-12 PCS SF-12 MCS

EKD domain BKD domain SPKD domain domain domain
Demographic F F F F F
variables value® Pvalue value® Pvalue value? Pvalue value® Pvalue value? P value
White 2.48 12 0.47 .50 0.51 72 0.12 .73 0.28 .60
Hispanic 2.70 .10 0.06 .80 3.85 .06 0.03 .86 0.02 .90
Female 2.16 .14 0.01 .99 3.87 .06 262 .11 3.91 .05
Age quartile 0.92 43 0.17 .92 2.97 .09 1.24 .30 0.75 .53
Married 1.00 .32 2.63 A1 0.82 41 0.76 .39 0.98 .32
Attended or 1.77 .19 0.27 .60 0.96 .39 0.45 .50 0.43 .51
completed
college
Employed 4.01 .05 4.81 .03 1.35 .26 18.99 <.0001 0.03 .86
Rural 2.77 .10 2.97 .09 2.17 .15 1.67 .20 1.75 .19

Abbreviations: BKD, Burden of Kidney Disease; EKD, Effects of Kidney Disease; KDQOL-36, Kidney Disease Quality of
Life-36; MCS, Mental Composite Summary; PCS, Physical Composite Summary; SF-12, Short Form-12; SPKD,
Symptoms and Problems of Kidney Disease.

aF value = ratio of variances of the observations.
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Exploratory subgroup analyses displayed in Tables 6 and 7 (for EKD and BKD,
respectively) showed heterogeneity for the effects of being employed on the association
between FTF PM and increased EKD (P value of slope estimate =.002) and BKD (P value of slope
estimate = .04) scores and the association between online PM and increased EKD score (P value
of slope estimate =.02). When comparing FTF PM with textbook only, employment had a
positive effect on the difference between the slopes of change of EKD (P value of slope
estimate = .02) (Table 6) and BKD (P value of slope estimate = .03) (Table 7) in the FTF group vs

the textbook-only group. All analyses were by ITT.

Table 6. Change in EKD Scores Among the Groups by Employment Status (ITT Analysis)

Employed Not employed
Interventions Slope estimate?® * Slope
and comparisons SE 95% CI P value estimate®+ SE 95% Cl P value
FTF PM 10.76 £ 3.22 4.26-17.27 .002 0.32+1.86 -3.37t04.01 .87
Online PM 5.82+2.39 1.00-10.64 .02 2.86+1.99 -1.08t06.80 .15
Textbook only 0.92 +2.59 -4.30t0 6.15 .72 -0.61 +2.05 -4.69to03.46 .77
FTF PM vs online 4.94+3.94 -3.02t012.91 .22 -2.54+2.72 -7.94t02.85 .35
PM
FTF PM vs 9.84+4.14 1.48-18.20 .02 0.93+2.77 -4.56t06.42 .74
textbook only
Online PM vs 4.90+3.57 -2.30t012.10 .18 3.47 £2.86 -2.19t09.14 .23

textbook only

Abbreviations: EKD, Effects of Kidney Disease; FTF, face to face; PM, peer mentoring.
®The slope estimates represent the change in scores in standard points over 18 months.
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Table 7. Change in BKD Scores Among the Groups by Employment Status (ITT Analysis)

Intervention

Employed

Not employed

and Slope estimate®* 95% CI Slope estimate?® +

comparisons SE P value SE 95% CI P value
FTF PM 10.37 £ 4.89 0.50+20.25 .04 1.20+2.37 -3.50t0 5.90 .61
Online PM 4.60 £3.65 -2.77£11.97 .21 4,58 £2.55 -0.48t09.64 .08
Textbook only  -3.75+3.98 -11.78 +4.28 .35 0.36 + 2.65 -4.90 to0 5.62 .89

FTF PM vs 5.77 £5.99 -6.32+17.87 .34 -3.38£3.48 -10.28t03.52 .33
online PM

FTF PM vs 14.12 £+ 6.29 1.41+26.84 .03 0.84 +3.56 -6.22 to 7.89 .81
textbook only

Online PM vs 8.35+5.45 -2.66+£19.37 .13 4.22+3.69 -3.09t011.52 .25

textbook only

Abbreviations: BKD, Burden of Kidney Disease; FTF, face to face; PM, peer mentoring.
®The slope estimates represent change in scores in standard points over 18 months.

In exploratory subgroup analyses shown in Table 8, “not employed” status had a

positive effect on the association between online PM and increased SF-12 PCS score (P = .01).

We also detected a positive effect of “not employed” status on the difference between slopes

of change in SF-12 PCS score in the online PM group vs the textbook-only group (P =.04). All

analyses were by ITT.

Table 8. Change in SF-12 PCS Score Among Groups by Employment Status (ITT Analysis)

Interventions Employed Not employed

and Slope estimate?® * P Slope estimate® P
comparisons SE 95% ClI value +SE 95% CI value
FTF PM 2.32+2.08 -1.89to0 6.53 .27 0.13+0.88 -1.62t01.88 .88
Online PM 2.77+1.51 -0.29t05.83 .07 2.53+0.94 0.66-4.39 .01
Textbook only  -1.38+1.69 -4.79t02.03 .42 -0.25+0.98 -2.18t01.69 .80
FTF PM vs -0.45+2.54 -5.58t04.68 .86 -2.40+1.29 -495t00.16 | .07
online PM

FTF PM vs 3.70+2.68 -1.71t09.12 .17 0.38+1.32 -2.23t02.98 .78
textbook only

Online PM vs 4.15+2.29 -0.46t08.77 .08 2.77 +1.36 0.08-5.47 .04

textbook only

Abbreviations: FTF, face to face; ITT, intention to treat; PCS, Physical Composite Summary; PM, peer mentoring; SF-

12, Short Form-12.

*The slope estimates represent change in scores in standard points over 18 months.
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Being male (shown in Table 9) had a positive effect on the association between online
PM and increased SF-12 MCS score (P < .0001). We also saw a positive effect of male sex on the
difference between slopes of change in the SF-12 MCS score in the FTF PM group vs the online
PM group (P =.02) and between slopes of change in SF-12 MCS score in the online PM group vs
the textbook-only group (P =.02).

Table 9. Change in SF-12 MCS Score Among Groups by Sex (ITT Analysis)

Interventions Male Female

and Slope estimate® P Slope estimate® P
comparisons + SE 95% CI value *SE 95% ClI value
FTF PM 0.75+1.16 -1.54t03.05 .52 243 +£1.27 -0.10t04.97 .06
Online PM 4.53+1.06 2.42-6.65 <.0001 1.86+1.35 -0.85t04.56 .18
Textbook only | 0.96 +£1.12 -1.27t03.19 .39 1.19+1.49 -1.79t04.17 .43
FTF PM vs -3.78 +1.57 -6.90to -0.66 .02 0.58 +1.86 -3.14t04.29 .76
online PM

FTF PM vs -0.20+1.61 -3.40t02.99 .90 1.24 +1.96 -2.67to5.16 .53
textbook only

Online PM vs 3.57+1.54 0.51-6.64 .02 0.67 £2.02 -3.38t04.71 .74

textbook only

Abbreviations: FTF, face to face; ITT, intention to treat; MCS, Mental Composite Summary; PM, peer mentoring;
SF-12, Short Form-12.
aThe slope estimates represent the change in scores in standard points over 18 months.

Aim 3: PAM scores: main analyses. Patient activation highlights patients’
preparedness and ability to take independent actions to manage their health and care and is a
component of patient engagement. An improvement of 4 points in the PAM score is considered
an MCID.%” The mean PAM scores in the 3 groups at baseline, 12 months, and 18 months are

shown in Table 10. The mean baseline scores were not statistically different among the 3

groups.
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Table 10. Mean PAM Scores Throughout the Study Period by Intervention Group (ITT
Analysis)

Assessment point FTF PM, mean + SD Online PM, mean £ SD = Textbook only, mean + SD
Baseline 66.0+15.3 67.0+15.7 66.0+17.5
12 mo 69.4+17.2 77.5+12.7 66.8+17.8
18 mo 66.8 £ 18.0 78.0+14.2 65.6 + 18.9

Abbreviations: FTF, face to face; ITT, intention to treat; PAM, Patient Activation Measure; PM, peer mentoring.

Table 11 shows the changes in mean PAM scores from baseline to 12 months and 18
months. Online PM was associated with a statistically significant increase in the mean PAM

score at 12 months (A, 10.5; 95% Cl, 4.5-16.6 [P = .0009]).

Online PM was also associated with a statistically significant increase in mean PAM

score at 18 months (A, 11.0; 95% Cl, 4.7-17.3 [P = .0008]).

FTF PM and textbook only were not associated with statistically significant changes in

mean PAM scores at 12 months or at 18 months.
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Table 11. Changes in Mean PAM Scores Throughout the Study Period by Intervention Group (ITT Analysis)

FTF PM group Online PM group Textbook-only group

Change in Change in Change in
Assessment mean score P mean score mean score P
points + SE 95% CI value | +SE 95% CI Pvalue *SE 95% CI value
12 mo 3.4+34 -3.4t010.2 .32 10.5+3.1 4.5-16.6 .0009 0.8+3.7 -6.6t08.2 .83
compared with
baseline
18 mo -2.6+39 -10.4to0 5.2 .52 0.5+3.0 -5.5t06.5 .87 -1.2+4.1 —-9.5t06.9 .75
compared with
12 mo
18 mo 0.8+3.5 —-6.1t07.7 .82 11.0+3.2 4.7-17.3 .0008 -0.4+3.38 -79t07.2 .92
compared with
baseline

Abbreviations: FTF, face to face; ITT, intention to treat; PAM, Patient Activation Measure; PM, peer mentoring.
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Table 12 shows changes in PAM scores from baseline to 18 months adjusted for
demographic variables (race/ethnicity, sex, age quartile, marital status, attended or completed
college, employment status, and rural/urban location). The online PM group experienced a
significant increase in the PAM score in the study period (slope estimate, 5.66; 95% Cl, 2.79-
8.52 [P =.0001]). The difference between the slopes of the FTF PM PAM score and the online
PM PAM score was also statistically significant (SE, -4.70 + 2.07; 95% Cl, -8.79 to -0.62 [P =
.02]). The difference between the slopes of the online PM PAM score and textbook-only PAM
score was also statistically significant (SE, -5.63 + 2.12; 95% Cl, 1.44-9.83 [P = .01]).

Table 12. Change in PAM Scores Throughout the Study Period Among Groups (ITT Analysis)

Interventions and comparisons? Slope estimate® + SE  95% Cl P value
FTF PM 0.95+1.47 -1.96 to 3.86 .52
Online PM 5.66 + 1.45 2.79-8.52 .0001
Textbook only 0.02+1.55 -3.03 to0 3.08 .99

FTF PM vs online PM -4.70 £ 2.07 -8.79 to -0.62 .02

FTF PM vs textbook only 0.93+2.13 -3.28t05.14 .66
Online PM vs textbook only -5.63+2.12 1.44-9.83 .01

Abbreviations: FTF, face to face; ITT, intention to treat; PAM, Patient Activation Measure; PM, peer mentoring.
aAdjusted for race/ethnicity, sex, age quartile, marital status, education, employment status, and rural/urban
location.

bThe slope estimates represent the change in scores in standard points over 18 months.

Subgroup analyses: PAM scores: aim 3. We performed exploratory analyses to

investigate HTEs. We used type 3 fixed-effects models to identify statistical significance (P < .05)

[demographic variable x PAM score] to include in the multivariable model (Table 13).
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Table 13. Type 3 Tests of Fixed Effects for Demographic Variables and PAM Scores

PAM
Demographic variable F value? P value
White 0.33 .57
Hispanic 1.19 .28
Female 7.74 .01
Age quartile 1.71 17
Married 4.68 .03
Attended or completed college 0.98 .32
Employed 0.03 .87
Rural 3.18 .08

Abbreviation: PAM, Patient Activation Measure.
2F value = ratio of variances of the observations.

In exploratory subgroup analyses documented in Table 14, we detected a positive effect
of male sex on the association between online PM and increased PAM score (P < .0001). Female
sex had a positive effect on the association between FTF PM and increased PAM score (P < .01).
With respect to the comparisons, being male had a positive effect on the difference between
slopes of change in PAM score for the FTF PM group vs the online PM group (P < .0001) and

between the online PM group and the textbook-only group (P < .0001).
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Table 14. Change in PAM Among Groups by Sex (ITT Analysis)

. Male Female
Interventions
and Slope Slope
comparisons estimate® £ SE 95% CI Pvalue estimate®+SE 95% Cl P value
FTF PM -2.46+1.73 -5.91t0 0.98 .16 6.24 +2.33 1.57-10.90 .01
Online PM 7.44 +£1.59 4.28-10.61 <.0001 3.35+2.52 -1.69t08.39 .19
Textbook only | -2.19 % 1.69 -5.54t0 1.16 .20 2.45+2.72 -298t07.89 .37
FTF PM vs -9.91+2.35 -14.58 to -5.23 <.0001 2.89+3.44 -4.00t09.77 .40
online PM
FTF PM vs -0.27 +2.41 -5.07 to 4.52 91 3.78 £ 3.57 -3.36t010.93 .29
textbook only
Online PM vs 9.63+2.31 5.03-14.24 <.0001 0.90+3.72 -6.54t08.33 .81

textbook only

Abbreviations: FTF, face to face; ITT, intention to treat; PAM, Patient Activation Measure; PM: peer mentoring.
2The slope estimates represent the change in scores in standard points over 18 months.

In other exploratory subgroup analyses of marital status (Table 15), being married had a
positive effect on the association between online PM and PAM score (P = .003). In contrast,
“not married” status had a positive effect on the association between FTF PM and increased
PAM score (P =.03). “Not married” status also had a positive effect on the association between
online PM and increased PAM score (P = .008). In addition, we found a positive effect of
“married” status on the differences in slopes of change for PAM score in the FTF PM group vs
the online PM group (P =.0008) and in the online PM group vs the textbook-only group (P =
.02).
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Table 15. Change in PAM Among Groups by Marital Status (ITT Analysis)

) Married Not married
Interventions
and Slope Slope
comparisons  estimate®+SE 95% CI Pvalue estimate®:*SE 95% Cl P value
FTF PM -4.94 + 2.50 -9.94t00.07 .053 3.76 £ 1.67 0.44-7.08 .03
Online PM 7.16 £2.33 2.49-11.84 .003 4.55+1.68 1.22-7.88 .008
Textbook only -1.15+2.38 -593t03.62 .63 0.35+1.84 -3.31t04.01 .85
FTF PM vs -12.10+3.42 | -18.96to-5.24 .0008 -0.79+2.36 -5.48t03.90 .74
online PM
FTF PM vs -3.78 £3.44 -10.68t03.12 .28 3.41+£2.49 -1.53t08.34 .17
textbook only
OnlinePMvs  8.32 +3.37 1.56-15.07 .02 4.20+2.49 -0.75t09.15 .10

textbook only

Abbreviations: FTF, face to face; ITT, intention to treat; PAM, Patient Activation Measure; PM, peer mentoring.
®The slope estimates represent change in scores in standard points over 18 months.

Aim 2: Caregiver Outcomes

The CONSORT diagram in Figure 5 describes the flow of caregiver participants through
the study interventions. This focus involves specific aim 2 and completion of the ZBI. We
assessed 122 caregivers of patients with stage 4 or 5 CKD for the caregivers’ eligibility. We
excluded 36 caregivers: 22 did not meet inclusion criteria (no internet access, n = 18; previous
mentoring experience, n = 4), and 14 eligible caregivers declined to participate after receiving

more information about the study owing to the perceived burden.

We randomly assigned 86 caregivers to the 3 groups. All caregivers completed the
baseline assessment and started participation in the interventions. Seventy caregivers
completed the interventions and the 18-month assessment. Fifteen caregivers were lost to
follow-up before the 12-month assessment, and 1 caregiver withdrew from the trial after

completing the 12-month assessment.

44



Figure 5. CONSORT Diagram for Flow of Caregivers Through the Trial

[ Enroliment ] Assessed for eligibility (n=122)

Excluded (n=36)
e Not meeting inclusion criteria (n=22)
> o Nointernet access: 18
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Face-to-Face (n=29) Online (n=29) Textbook (n=28)
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| I |
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| | I
[ Analysis ]

v v v

Analysed 29 Analysed 29 Analysed 28

Table 16 documents the primary baseline characteristics of the caregivers. Appendix E
presents details of caregiver demographics. Baseline demographic characteristics did not

significantly differ statistically across the 3 groups.



Table 16. Baseline Characteristics of Caregivers According to Intervention Group

Demographic variable FTFPM | OnlinePM  Textbook only = Total P value
n 29 29 28 86
Male, No. (%) 11(38) | 9(31) 11 (39) 31(36) .78
White, No. (%) 13 (45) 13 (45) 14 (50) 40 (47) .90
Hispanic, No. (%) 2(7) 4 (14) 2(7) 8(9) .59
Age, No. (%) .78
<47y 7 (24) 11 (38) 8 (29) 26 (30) .51
48-54y 7 (24) 5(17) 6 (21) 18 (21) .81
55-62y 9 (31) 6 (21) 5(18) 20(23) 46
>63y 6 (21) 7 (24) 9(32) 22 (26) .60
Married, No. (%) 20(69) | 20(69) 18 (64) 58 (67) 91
Attended or completed college, 11 (38) 12 (41) 9(32) 32 (37) 77
No. (%)
Employed, No. (%)* 11 (38) 13 (45) 12 (43) 36 (42) .86
Rural, No. (%) 6 (21) 11 (38) 8 (29) 25(29) 35

Abbreviations: FTF, face to face; PM, peer mentoring.
2Employed means employed, student, and/or homemaker.

Aim 2: Caregiver burden scores. The mean ZBI scores in the 3 groups at baseline, 12

months, and 18 months are shown in Table 17. The mean baseline scores did not statistically

differ among the 3 groups.

Table 17. Unadjusted Mean ZBI Scores Throughout the Study Period Among Intervention
Groups (ITT Analysis)

FTF PM Online PM Textbook only
Assessment point ZBIl score, mean + SD | ZBI score, mean + SD ZBI score, mean + SD
Baseline 21.1+94 23.6+12.1 22.1+93
12 mo 16.0+7.6 16.5+9.1 18.6+9.7
18 mo 14.0+7.8 15.2+9.9 22+9.9

Abbreviations: FTF, face to face; ITT, intention to treat; PM, peer mentoring; ZBI, Zarit Burden Interview.
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Table 18 shows the changes in mean scores from the ZBI over the study period.

FTF PM was associated with a statistically significant decrease (improvement) in the
mean ZBI score at 12 months (A, -5.1; 95% Cl, -10.0 to —0.2 [P = .04]). FTF PM was also
associated with a statistically significant improvement in the ZBI score at 18 months (4, -7.1;
95% Cl, -12.2 to -2.1 [P =.007]). Online PM was associated with a statistically significant
improvement in the mean ZBI score at 12 months (4, -7.1; 95% Cl, -13.3 to -0.9 [P = .03]).
Online PM was also associated with a statistically significant improvement in the ZBI score at 18

months (A, -8.4; 95% Cl, -14.9 to -1.9 [P = .01]).
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Table 18. Changes in Unadjusted Mean ZBI Scores Throughout the Study Period by Intervention Group (ITT Analysis)

FTF PM group Online PM group Textbook-only group

Change in Change in Change in
Assessment mean score P mean score P mean score P
points + SE 95% CI value *SE 95% CI value | SE 95% CI value
12 mo -5.1+25 -10.0to-0.2 .04 -7.1+3.1 -13.3to-0.9 .03 -3.5+2.6 -8.6t01.6 .18
compared
with baseline
18 mo -2.0+2.4 -6.7t0 2.7 .40 -1.3+29 | -7.2to4.6 .66 3.4+27 -1.95t08.75 .21
compared
with 12 mo
18 mo -7.1+£25 -12.2to-2.1 .007 -84+32 | -149to-19 .01 -0.1+32.6 -5.3t05.1 .97
compared

with baseline

Abbreviations: FTF, face to face; ITT, intention to treat; PM, peer mentoring; ZBI, Zarit Burden Interview.
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Table 19 shows changes in caregivers’ ZBl scores over the study period, adjusted for

demographic variables (race/ethnicity, sex, age quartile, marital status, education, employment

status, and rural/urban location). ZBI scores decreased significantly in the study period in the
online PM group (SE, -3.44; 95% Cl, -6.31 to —-0.57 [P = .002]). ZBI scores did not significantly

change among the FTF PM group or the textbook-only group.

Table 19. Change in Adjusted ZBI Score Throughout the Study Period Among Groups?® (ITT

Analysis)

Interventions and comparisons ZBl slope estimate® + SE = 95% CI P value
FTF PM slope -2.49+1.64 -5.85t0 0.87 .14
Online PM slope -3.44+1.40 -6.31to -0.57 .02
Textbook-only slope -1.26 £ 1.37 -4.06 to 1.54 .36

FTF PM slope vs online PM slope 0.95+2.16 -3.47 t0 5.38 .66

FTF PM slope vs textbook-only -1.23+2.12 -5.58t0 3.11 .57
slope

Online PM slope vs textbook-only -2.18 £ 1.96 -6.19t01.82 .27

slope

Abbreviations: FTF, face to face; ITT, intention to treat; PM, peer mentoring; ZBI, Zarit Burden Interview.
aAdjusted for race/ethnicity, sex, age quartile, marital status, education, employment status, and rural/urban

location.

bThe slope estimates represent the change in scores in standard points over 18 months.

No demographic variables had a significant independent effect on the change in ZBI

scores among groups.
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DISCUSSION

Key Findings
The findings from this clinical trial support the hypothesis that PM improved some QOL
and patient activation scores among patients with advanced (stages 4 and 5) CKD. PM was also

associated with improvements in caregiver burden score.

Compared with textbook-only and FTF PM, online PM was associated with
improvements in scores for the EKD, the BKD, the SPKD, the SF-12 PCS and the MCS of the
KDQOL-36, and the PAM. Online PM was also associated with improved caregiver burden (ie,

improved ZBI scores).

Compared with textbook only, FTF PM was associated with improved SPKD scores. FTF
PM was associated with improved outcomes after exploratory subgroup analyses, with a
positive effect in EKD and BKD scores among employed participants and a positive effect of
female sex and unmarried status on PAM scores (see the Treatment Response Heterogeneity

section).

Our findings are consistent with studies that have shown effectiveness of online social
support networks in improving patient-related outcomes. The use of professionally moderated
internet discussion groups and peer-led online interventions has been proposed as a strategy
for patient engagement, self-management, information exchange, and support for patients
with chronic disease.'¢% Lorig et al'®!° found that an internet-based, peer-led chronic disease
self-management program (CDSMP) reduced health care use and improved health-related
behavior change, self-efficacy, and satisfaction with the health care system. The effects were
similar to results for small-group CDSMP. Other forms of internet-based interventions
associated with improved chronic disease management include discussion boards, computer-

tailored feedback, and behavioral e-counseling.****

Despite the findings just noted, uncertainty persists about the effectiveness of such

interventions on long-term outcomes of clinical significance. Eysenbach et al**? cited lack of
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sufficient evidence to support use of peers for online programs. They suggested that research is
required to evaluate specific conditions for which the effect of online PM might be maximized.
A Cochrane review concluded that peer-led self-management programs may lead to small
short-term improvements; it reported no evidence to suggest that these programs lead to

significant long-term improvements in health-related outcomes.'**

General conclusions about the effectiveness of PM based on review of clinical trials are
limited for several reasons. These include the substantial variation in online mentoring
programs, ambiguity about differentiation between mentoring programs and support groups,

the variety of disease states, the severity of illness, and the variety of studied outcomes.

In contrast, our study was unique in several aspects and addressed some concerns
about the effect of PM. For example, the peer mentors received formal training. We monitored
the delivery of the mentoring program that proved relatively consistent. The disease state and
severity of illness were well defined. Finally, the outcomes were distinct and measurable over a
period of 18 months. Possible reasons for the superiority of online PM compared with FTF PM
include convenient access without the restrictions of arranging for a meeting and flexibility of
time of communication with less concern about imposing on the mentor’s time. Furthermore,
online communication allows for questions and answers to be presented in a less pressured

setting, permitting time to think, as well as mutually more thoughtful communication.

Implications for Application to Other Chronic Diseases

Although certain aspects of the study are unique to CKD, and although the study
benefited considerably from the already existing infrastructure of the KFCP and the PFPP, the
protocol and results may be generalizable to other chronic diseases. Engaging patients,
caregivers, and other stakeholders during the early phases is likely to produce important
benefits to any patient-centered research study. Furthermore, and more specifically, engaging
patients and caregivers by formally training them to be peer mentors is likely to improve

patient-related outcomes.
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The success of such programs will depend on cooperation among renal professionals,
patients, caregivers, and other stakeholders, particularly patient advocacy organizations. In our
study, we benefited considerably from collaboration with renal social workers for recruitment.
Such programs and studies have their own unique challenges that need to be mitigated. For
example, medical professionals may be concerned that the program will interfere with the

patient-provider relationship.

Treatment Response Heterogeneity

We performed exploratory analyses to investigate HTEs with these results:

e Among the online PM group, “not employed” status had a positive effect on the
increased SF-12 PCS score, and being male had a positive effect on the increased SF-12
MCS score.

e Among the FTF group, employed status had a positive effect on EKD and BKD scores.

e Among the online PM group, married status and male sex had a positive effect on PAM
scores.

e Among the FTF PM group, unmarried status and female sex had positive effects on PAM
scores.

Strengths and Limitations

The major strength of the study was the engagement of patients, caregivers, and other
stakeholders throughout various stages. Stakeholders were involved in designing the study,
recruiting participants, delivering the interventions, and disseminating the interim results to the
community. Another strength was the relatively strong adherence to protocol and completion
of the trial, although patients with stage 4 or 5 CKD have multiple highly severe comorbidities

that might prevent them from participating in clinical trials lasting more than a few months.

Although the overall loss to follow-up was higher than expected, to minimize potential
bias resulting from the effect of loss to follow-up, we used ITT analysis. The highest loss to

follow-up occurred in the textbook-only (control) group, reducing concern about burden of
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intervention as the main reason for dropout. Loss to follow-up rates were similar between the 2

active intervention groups (ie, FTF PM and online PM).

Our study also had several limitations. First, we limited the participants to English-
speaking individuals with computer literacy and internet access. Second, adherence to review
of material by the textbook-only group was by self-report without monitoring by the study
team. Third, although the program coordinator monitored adherence to the PFPP protocol, we
did not collect information as part of the research, and we did not include frequency of contact

with the interventions in the analyses.

Fourth, although the total number of participants included in the final analyses was
sufficient per our power calculations, the number of participants belonging to certain
subpopulations, such as rural and Hispanic patients, was limited, not allowing for exploratory
subgroup analyses in those populations. Fifth, we conducted the trial in central Pennsylvania,
limiting geographic generalizability. Sixth, because of the nature of the disease and its
treatment, patients with CKD, particularly those undergoing hemodialysis, already belong to a
community and are likely more willing than patients with other chronic diseases to engage
actively in peer-related activities. Finally, the small number of patients using modalities of
treatment other than hemodialysis did not allow for accounting for the effect of hemodialysis

on outcome measures.

Future Research

As suggested by our findings, larger studies drawing participants from diverse
backgrounds and geographic locales, as well as a larger number of patients with CKD not
undergoing hemodialysis, will allow for more robust subgroup analyses. We concur with the
recommendations from the Cochrane review!!* of peer-led programs that future research
should focus on assessing longer-term outcomes of interest to patients, such as repeated
hospitalizations and satisfaction with treatment decisions. Other potential areas of research
include assessing outcomes such as fatigue and cognition; examining relationships between

health literacy and outcomes; and evaluating the role and end results of PM among children
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and adolescents, among patients with earlier stages of CKD, and among patients with other

chronic disease states.

Because we used the existing infrastructure of our partnering organization, the KFCP, to
deliver the interventions, our costs were limited to developing and maintaining the online
platform and covering research staff salaries and participant stipends. Therefore, detailed cost-
effectiveness studies of interventions that include PM are needed to help clarify the feasibility
of such interventions in settings where a new infrastructure might be required. Finally,
although we do not believe that the interventions in this trial were complex, using process

evaluation to test these interventions is a potential area for future research.11>116
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CONCLUSIONS

The fundamental aim of this RCT was to evaluate the effect of a PM program on patient
QOL and patient activation among patients with CKD and on burden of care among their
caregivers. We compared 2 forms of PM, 1 delivered in FTF meetings and the other by online
contact only, with a control group whose only intervention was access to an informational
textbook on kidney disease. Online PM was associated with increased QOL as measured by the
KDQOL-36 and patient activation as measured by the PAM among patients with CKD. Online PM
was also associated with decreased burden of care among caregivers of patients with CKD as
measured by the ZBI. In contrast, FTF PM was associated with improvement in fewer outcomes
than online PM and only in subgroups identified in exploratory analyses. We conclude that
online PM is an effective strategy for patient activation that leads to improved QOL and

reduced caregiver burden with potential for use in other chronic disease states.
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APPENDICES

Appendix A. Curriculum of the PFPP

Title

Content

Presenter

Role of a mentors

Overview of PPFP, role of mentors, principles of mentoring

Program coordinator
PFPP

CKD 101

Structure and function of a kidney, the major causes of kidney
failure, and the major abnormalities caused by kidney-function
loss

Nephrologist

Social & Economic
Needs, and Community
Resources

Resources that could help maintain an active lifestyle, meet
financial needs & alleviate fears; support structure

Dialysis social worker

Choices Mentees will have choices regarding lifestyle & treatment Dialysis nurse (Patient
options. Tolerance & understanding of mentee viewpoints Modality Educator)
especially end-of-life decisions.

Renal Diet The dietary requirements and restrictions of kidney disease Renal dietician

Special Needs of the
Elderly

Medical manifestations and psychological issues unique to the
elderly

Nephrologist

Medical Team and
Patient Responsibilities

Importance of the collaboration between the medical team
and patient to achieve the best possible outcomes

Dialysis nurse
practitioner

Kidney Transplant

Basic considerations of kidney transplant, knowledge of the
donation process, surgical procedure, outcomes

Transplant surgeon

Special Needs of
Children & Adolescents

Medical manifestations and psychological issues unique to
children and adolescents

Pediatric nephrologist

Communication

Supportive listening and effective communication

Program coordinator

The Visits Mentoring-skills practice in to ensure PFPP mentors are well Dialysis social worker
prepared to provide emotional support
The Family Effect of CKD on the family and family relations Program coordinator
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Appendix B. Data Collection Form for Patients

e Are you interested in participating in the research study involving peer mentoring of
patients with chronic kidney disease and their caregivers?
o Yes
o No

e Have you been diagnosed with chronic kidney disease?

o Yes
o No
e How old were you on your last birthday? ---------- Years

e Are you able to read or write in English?
o Yes
o No

e Do you have access to a computer with internet and email capability?
o Yes
o No

e What is your sex
o Male
o Female

e  Which of the following best represents your racial heritage?
o White

Black or African American

Asian

Native Hawaiian or Pacific Islander

American Indian or Alaska Native

Other or Multi-Racial

O O O O O

e Are you Hispanic, Latino, Latina, or Spanish origin?
o Yes
o No

e What is the highest degree or level of school you have completed?
o Less than a HS Diploma
o High School Diploma
o Some College
o College Graduate

e What is your marital status?
o Married
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O O O O O O

Divorced

Widowed

Separated

Single, Never Married

A Member of an Unmarried Couple
Other

What is your current employment status

O

O O O O O O

Employed

Out of Work > 1 Year
Out of Work < 1 Year
Homemaker

Student

Retired

Unable to Work

What is your current treatment for kidney disease?

O

O
O
O

Hemodialysis

Peritoneal Dialysis

| have a kidney transplant that is working

| have chronic kidney disease but do not need dialysis or transplant

Please write your zip code:
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Appendix C. Data Collection Form for Caregivers

e Are you interested in participating in the research study involving peer mentoring of
patients with chronic kidney disease and their caregivers?
o Yes
o No

e Are you a caregiver to someone who has been diagnosed with chronic kidney disease?

o Yes
o No
e How old were you on your last birthday? ---------- Years

e Areyou able to read or write in English?
o Yes
o No

e Do you have access to a computer with internet and email capability?
o Yes
o No

e What is your sex
o Male
o Female

e  Which of the following best represents your racial heritage?
o White

Black or African American

Asian

Native Hawaiian or Pacific Islander

American Indian or Alaska Native

Other or Multi-Racial

O O O O O

e Are you Hispanic, Latino, Latina, or Spanish origin?
o Yes
o No

e What is the highest degree or level of school you have completed?
o Less than a HS Diploma
o High School Diploma
o Some College
o College Graduate

e What is your marital status?

o Married
o Divorced
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O O O O O

Widowed

Separated

Single, Never Married

A Member of an Unmarried Couple
Other

e What is your current employment status

O

O O O O O O

Employed

Out of Work > 1 Year
Out of Work < 1 Year
Homemaker

Student

Retired

Unable to Work

e Please write your zip code:
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Appendix D. Details of Patient Demographic Characteristics

Characteristic ‘ Number ‘ Percentage
Race

White 74 47.7
Black or African American 64 41.3
Asian 4 2.6
American Indian or Alaska Native 1 0.7
Other or multi-racial 12 7.7
Marital Status

Married 58 374
Divorced 24 15.5
Widowed 15 9.7
Separated 5 3.2
Single, never married 48 31.0
A member of an unmarried couple 2 1.3
Other 3 1.9
Education

Less than a high school diploma 19 12.3
High school diploma 59 38.0
Some college 45 29.0
College graduate 32 20.7
Employment

Employed 32 20.6
Out of work > 1 year 22 14.2
Out of work < 1 year 4 2.6
Homemaker 9 5.8
Student 5 3.2
Retired 32 20.7
Unable to work 51 329
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Appendix E. Details of Caregiver Demographic Characteristics

Characteristic ‘ Number ‘ Percentage
Race

White 40 46.5
Black or African American 37 43.0
Asian 3 35
American Indian or Alaska Native 1 1.2
Other or multi-racial 5 5.8
Marital Status

Married 58 67.4
Divorced 4 4.7
Widowed 12 14.0
Single, never married 10 11.6
A member of an unmarried couple 2 2.3
Education

Less than a high diploma 16 18.6
High diploma 38 44.2
Some college 14 16.3
College graduate 18 20.9
Employment

Employed 24 27.9
Out of work > 1 year 12 14.0
Homemaker 12 14.0
Retired 18 20.9
Unable to work 20 23.2
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