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Abstract
Chronic kidney disease (CKD) is associated with substantial morbidity, mortality, cost, and increased caregiver burden. Peer men-

toring (PM) improves multiple outcomes in various chronic diseases. The effect of PM on caregiver burden among caregivers of

patients with CKD has not been studied. We conducted a randomized clinical trial to test the effectiveness of a structured PM pro-

gram on burden of care among caregivers of patients with CKD. We randomized 86 caregivers to receive 6 months of intervention

in 1 of 3 groups: (1) face-to-face PM (n=29); (2) online PM (n=29); and (3) usual care: textbook-only (n=28). Peer mentors were

caregivers of patients with CKD, who received 16 h of instruction. All participants received a copy of a textbook, which contains

detailed information about kidney disease. Participants in the PM groups received FTF or online PM for 6 months. The outcome was

time-related change in the Zarit Burden Interview (ZBI) score. There was a statistically significant decrease in the ZBI score (SE:

−3.44; CI: −6.31, −0.57 [p=0.002]) compared with baseline, among the online PM group. Online PM led to decreased caregiver

burden among caregivers of patients with CKD. The study was limited to English-speaking subjects with computer literacy.
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Introduction
Chronic kidney disease (CKD) and end stage renal disease
(ESRD) are associated with considerable patient morbidity
and mortality, as well as caregiver burden (1,2). CKD and
its treatment influence a patient’s role and function within
the family and affects the entire household (3,4). Family
members of patients with CKD are engaged in both the prac-
tical aspects of being caregivers (eg, transportation) as well as
providing psychological and cognitive support during the
decision-making process, particularly about the choice of
renal replacement therapy (5,6). As a result of their role as
caregivers, family members often experience stress, depres-
sion, negative changes in the relationship quality, marital dis-
satisfaction, and poor quality of life (QOL) (2,7). Yet, their
needs are often neglected and under-prioritized, despite the
obvious impact they may have on patient-centered care.

Knowledge about goals of care can help prepare family
members for the practical aspects of the burden related to treat-
ment options, engaging them in the patient’s care. Educational
interventions addressing factors that CKD patients and their

families consider important are likely to facilitate choice of treat-
ment that is congruent with the patients’ and their families’
wishes and values (5). Such interventions will improve the
family members’ understanding of the risks and benefits of
various treatments, facilitating discussions about expectations
and goals of care. Patients have expressed concern about the
often devastating impact of CKD on caregivers and have sug-
gested assessment of caregiver burden and improvement of
support for caregivers among research priorities (8).

Despite the increasing awareness of the burden and
adverse effects of CKD on caregivers, high-quality evidence
is lacking about the effect of information or support interven-
tions on the psychosocial well-being of caregivers (9). Peer
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mentoring (PM) for caregivers of patients with chronic dis-
eases has been shown to be perceived as positive, resulting
in feeling of being understood and empowered, reducing
anxiety and reducing sense of isolation. Much of the pub-
lished work has focused on PM for parents of children with
cancer, diabetes, inflammatory bowel diseases, and brain
tumor (10–14). In a randomized clinical trial, we studied
the effectiveness of structured mentoring by trained peers
on burden of care as measured by Zarit Burden Interview
(ZBI) (15), among caregivers of patients with CKD.

Materials and Methods
Study Overview
The protocol is fully described in the research report submitted
to the Patient-Centered Outcomes Research Institute (PCORI)
(16). We randomized caregivers of patients with CKD into 3
groups: (1) face-to-face (FTF) PM, (2) online PM, and (3)
only usual care: review of a textbook about CKD.
Participants in all 3 groups received a copy of a textbook,
which contains detailed information about kidney disease.
The research was conducted according to principles having
their origin in the Declaration of Helsinki. All participants pro-
vided written informed consent. The protocol was reviewed
and approved by the Pennsylvania State University College
of Medicine Institutional Review Board. The clinical trial
was registered with Clinicaltrials.gov (NCT02429115).

Mentor Training (the Patient and Family Partner Program
[PFPP]). Details of the mentor training program which have
been previously reported (17) are briefly outlined. Since 2004,
the Kidney Foundation of Central Pennsylvania (KFCP) has
operated a comprehensive patient engagement and empowerment
program (PFPP). The program trained CKD patients and their
caregivers to serve as volunteer mentors to other CKD patients
and their caregivers (17,18). In this trial, mentors were adult care-
givers of patients with CKD, who received 16 h of formal train-
ing to become peer mentors (Supplemental Appendix A).
Participants: We recruited participants from caregivers of
patients with CKD. Inclusion criteria were (1) caregiver to
a CKD patient, (2) at least 18 years of age, (3) able to read
and write in English at the 8th grade level, (4) access to a
computer with internet and email capability, and (5) willing-
ness to participate. Exclusion criteria were (1) participation in
previous PM as CKD caregiver, (2) inability to provide
consent, (3) current incarceration, and (4) physical condition
precluding participation in mentoring program. We sent
flyers about the study to dialysis units and nephrologist prac-
tices to be delivered to patients with CKD and their caregiv-
ers. The flyers encouraged caregivers interested in exploring
being matched with a mentor to contact the unit social
worker, the PFPP coordinator or the research coordinator.
Following informed consent, candidates were randomly
assigned to one of the 3 groups: “FTF PM,” “online PM,”
and “textbook-only.” The investigators did not have access

to the identity of the participant assignment until they con-
firmed participant eligibility. Recruitment occurred continu-
ously until we achieved the target sample sizes. To
improve retention, each participant was provided with $50
stipend for the baseline assessment and for each of the
follow-up assessments for a total of $150 per participant.
Participation in the study was totally voluntary and partici-
pants were clearly informed of their right to withdraw from
the study at any point without requirement for explanation.

Interventions and Comparators (17)
FTF PM Group: During the first meeting, the mentor presented
an overview of the mentoring program, and along with the
mentee, reviewed their common goals and expectations. The
mentors introduced the textbook and empowered the mentees
to ask questions or voice any concerns during weekly phone
calls or at monthly FTF meetings. The mentor was required to
contact the mentee at least weekly by telephone, and monthly
in a FTF visit. If needed, the mentee could initiate more frequent
contact. The mentor maintained a log of the meetings to present
to the program coordinator at the end of each month.
Online PM Group: Mentor-mentees exclusively communi-
cated through a secure, password-protected, interactive online
platform consisting of a web-based bulletin-board designed spe-
cifically for this study. During the initial session, the mentors
presented an overview of the mentoring program, and along
with the mentees, reviewed their common goals and expecta-
tions. The mentors introduced the textbook and empowered
the mentees to post any questions. The mentors were also
encouraged to post any questions and to update their status
using written statements or mood and symptom icons. The
mentors responded to questions or posted queries probing the
mentees’ status update. Mentees received at least weekly
reminder emails from mentors to review the posted educational
material and to post a weekly action plan. They were encour-
aged to discuss any questions with their individual mentors.
The program coordinator regularly communicated, via email
or phone call, with the mentors and mentees and closely mon-
itored the frequency and content of the exchanges between
mentors and mentees. The mentors and mentees had the
option of meeting with the program coordinator, in-person, as
they felt needed, particularly to discuss concerns or to clarify
specific issues relating to the program.
Textbook-only Group: This group independently reviewed a
textbook which includes general information about the
kidneys, causes of kidney failure, diet in patients with
kidney disease, and treatment options for CKD. Adherence
to review of the book relied on self-report.
Outcome: The outcome was caregiver burden as measured
by the ZBI. The caregivers completed the ZBI at baseline,
12 months, and 18 months. The ZBI is a self-administered
questionnaire of 22 items that measures the impact of care-
giving in psychological, physical, and social domains. The
items are rated on a five-point Likert scale (15). The total
score is calculated from 0 to 88; the higher the score, the
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heavier the burden (19) ZBI has been used to measure care-
giver burden among caregivers of dialysis patients (20) and
numerous other chronic disease states (21–27). Higher ZBI
scores are associated with depression and anxiety (28).
Sample size calculations and power. Change in ZBI was
the primary outcome. We computed the number of subjects
needed using data from a study assessing burden among care-
givers of peritoneal dialysis (PD) patients, in which the mean
combined caregiver burden score (± standard deviation) was
12.5± 8.7 (20). For our study, we selected one standard devi-
ation as the MCID. Assuming an effect size of 1 SD, an alpha
of 0.05, and a comparison of three 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. According to published studies,
the effective duration of PM for chronic diseases varies
between 6 weeks and 2 years (29–33). Hence, we selected
6 months as the length of intervention, and 12 months post-
enrollment (6 months after completion of intervention) for
quantitative follow-up assessments. To evaluate sustained
intervention effect, we repeated assessments at 18 months.
Data Collection and Sources. Quantitative data included
responses to self-administered survey instruments. We trans-
ferred electronically coded data into a secure password pro-
tected database with no linkage to any personal identifiers.
We used statistical alterations to prevent identification of
individuals. The program coordinator regularly encouraged
the participants to complete the surveys by sending email
reminders and by telephone calls.

Figure 1. CONSORT diagram for flow of caregivers through the trial.
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Analytical and Statistical Approaches (17). The indepen-
dent variable was allocation to the FTF PM, online PM, or
textbook-only groups. The outcome variable was the score
on ZBI, which was continuous and measured at baseline,
12 months, and 18 months. Covariates were age, sex, race
and ethnicity, marital status, attended or completed college,
employment status, and rural versus urban location. We
used repeated measures analysis of variance (ANOVA) in a
linear mixed-effects model to estimate time-related changes
in scores. The data source for covariates other than rural/
urban location was predominantly by participant self-report.
The data source for rural versus urban location was based on
the address and Rural-Urban Commuting Area (RUCA) code
(34). We used type 3 fixed effects to test the statistical signif-
icance of each of the demographic variables. None of the var-
iables had >10% missing data. Analyses were by intention to
treat. 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 used SAS, version
9.4 (SAS Institute Inc., Cary, NC) for data analysis.

Results
Study Population and Demographics. Figure 1 is the
CONSORT diagram which describes the flow of participants
through the study interventions. We evaluated 122 caregivers
to CKD patients for eligibility. We excluded 36 caregivers;
22 did not meet inclusion criteria (no internet access: 18; pre-
vious mentoring experience: 4); 14 eligible caregivers
declined to participate after receiving more information
about the study due to the perceived burden of the study.
Using permuted block randomization with 1:1:1 allocation,
we randomized 86 caregivers to the 3 groups. All caregivers
completed the baseline assessment and started participation
in the interventions. Of these, 70 caregivers completed the
interventions, the 12-month, and the 18-month assessments.
Among the FTF PM group, 22 participants completed the

allocated intervention and the 12-month assessment and 21
participants completed the 18-month assessment. Among
the online PM group, 22 participants completed the allocated
intervention, the 12-month and the 18-month assessments.
Among the textbook-only group, 27 participants completed
the allocated intervention, the 12-month and the 18-month
assessments. Fifteen participants were lost to follow-up
prior to the 12-month assessment and one participant with-
drew from the trial after completing the 12-month assess-
ment. We included 86 participants in the final analysis.
Assessments consisted of completion of the ZBI. Table 1 pre-
sents the primary baseline characteristics of the caregivers.
Baseline demographic characteristics did not differ statisti-
cally significantly across the 3 groups. Supplemental
Appendix B presents details of caregiver demographics.

Caregiver Burden Scores
In Table 2, we document the mean unadjusted ZBI scores in
the 3 groups at baseline, 12 months, and 18 months. The
mean unadjusted baseline scores did not statistically differ
among the 3 groups.

Table 3 shows the changes in mean unadjusted ZBI scores
over the study period. FTF PM was associated with a statisti-
cally significant decrease (improvement) in the mean ZBI
score at 12 months (change in mean [Δ]: −5.1; 95% confi-
dence interval [CI]:−10.0, −0.2 [P= .04]). FTF PM was

Table 1. Baseline Characteristics of Caregivers According to Intervention Group.

Demographic variables FTF PM Online PM Textbook-only Total P

N 29 29 28 86 –
Male, n (%) 11 (38) 9 (31) 11 (39) 31 (36) .78

White, n (%) 13 (45) 13 (45) 14 (50) 40 (47) .90

Hispanic, n (%) 2 (7) 4 (14) 2 (7) 8 (9) .59

Age (years) .78

Age ≤ 47 7 (24) 11 (38) 8 (29) 26 (30) .51

47< age ≤ 54 7 (24) 5 (17) 6 (21) 18 (21) .81

54 < age ≤ 62 9 (31) 6 (21) 5 (18) 20 (23) .46

62 < age 6 (21) 7 (24) 9 (32) 22 (26) .60

Married, n (%) 20 (69) 20 (69) 18 (64) 58 (67) .91

Attended or completed college, n (%) 11 (38) 12 (41) 9 (32) 32 (37) .77

Employed, n (%)a 11 (38) 13 (45) 12 (43) 36 (42) .86

Rural, n (%) 6 (21) 11 (38) 8 (29) 25 (29) .35

Abbreviations: FTF, face-to-face; PM, peer mentoring.
aEmployed: employed, student, and homemaker.

Table 2. Mean Unadjusted Zarit Burden Interview Scores Through

the Study Period Among the Intervention Groups (Intention to

Treat Analysis).

Assessment points

FTF PM Online PM Textbook-only

Mean± SD Mean± SD Mean± SD

Baseline 21.1± 9.4 23.6± 12.1 22.1± 9.3

12 months 16.0± 7.6 16.5± 9.1 18.6± 9.7

18 months 14.0± 7.8 15.2± 9.9 22.0± 9.9

Abbreviations: FTF, face-to-face; PM, peer mentoring.
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also associated with a statistically significant improvement in
the ZBI score at 18 months (Δ: −7.1; CI: −12.2, −2.1 [P=
.007]). Online PM was associated with a statistically signifi-
cant improvement in the mean ZBI score at 12 months ([Δ]:
−7.1; 95% CI:−13.3, −0.9 [P= .03]). Online PM was also
associated with a statistically significant improvement in the
ZBI score at 18 months (Δ: −8.4; CI: −14.9, −1.9 [P= .01]).

Table 4 shows the changes in mean ZBI scores over the
study period, adjusted for demographic variables (race, eth-
nicity, sex, age quartile, marital status, education, employ-
ment status, rural/urban location). ZBI scores decreased
significantly in the study period in the online PM group
(SE: −3.44; CI: −6.31, −0.57 [P= .02]). No demographic
variables had a significant independent effect on the change
in ZBI scores among the groups.

Discussion/Conclusion
The results from this study support the hypothesis that,
among caregivers of patients with CKD, PM, particularly

online PM, improves caregiver burden. We expected FTF
PM to lead to at least similar results as online PM. We
were surprised to find that online PM was associated with a
better outcome. This is consistent with our previous finding
of superiority of online PM compared with FTF PM in
regards to improvement in QOL among CKD patients (17).
We believe the accessibility and flexibility of online commu-
nication are the main contributors to the improved outcomes
associated with online PM. This was noted by several
mentors in their reports to the program coordinator.

In general, conclusions from previous studies about the
impact of PM have been limited due to variations in PM pro-
grams, loose definitions of PM and lack of clear outcomes.
Our clinical trial addressed those limitations by studying a struc-
tured PM program, in which mentors received formal training,
the delivery of the PM program was relatively consistent and
continuously monitored. The outcome was distinct and mea-
sured over a period of 18 months. Other strengths of our
study include the engagement of patients, caregivers, and stake-
holders during study design, recruitment, and delivery of the
intervention, as well as close collaboration with a patient advo-
cacy organization. A vast majority of the information about the
role of PM among caregivers relates to parents of children with
chronic conditions (10–14). Evidence regarding the role of PM
among caregivers of adult patients is limited (35,36). This study
is unique in reporting quantitative results of the effect of PM on
caregiver burden.

This study has three main limitations. The first limitation
is that participants were limited to English-speaking subjects
with computer literacy and those with internet access. The
second limitation is reliance on self-report as the source of
information for adherence to the review of textbook and to
the PFPP protocol. The third limitation is that insufficient
number of rural and ethnically diverse participants resulted
in limitations regarding geographic and ethnic generalizabil-
ity. Future larger studies with participants from diverse back-
grounds, including non-English speaking participants from
rural and urban settings will allow for appropriate subgroup
analyses. Development of a Spanish version of the PM
program would facilitate inclusion of a more diverse group
of participants. Furthermore, given the relative accessibility
of smart phones compared with online platforms that

Table 4. Changes in Mean Adjusted Zarit Burden Interview Score

Through the Study Period Among the Groupsa (Intention to Treat

Analysis).

Interventions and

comparisons

ZBI slope

estimateb

(± standard

error)

95%

confidence

interval

P
value

FTF PM slope −2.49± 1.64 −5.85, 0.87 .14

Online PM slope −3.44± 1.40 −6.31, −0.57 .02

Textbook-only slope −1.26± 1.37 −4.06, 1.54 .36

FTF PM slope vs online

PM slope

0.95± 2.16 −3.47, 5.38 .66

FTF PM slope vs

textbook-only slope

−1.23± 2.12 −5.58, 3.11 .57

Online PM slope vs

textbook-only slope

−2.18± 1.96 −6.19, 1.82 .27

Abbreviations: FTF, face-to-face; PM, peer mentoring.
aAdjusted for race, ethnicity, sex, age quartile, marital status, education,

employment status, rural/urban location.
bThe slope estimates represent change in scores in standard points over 18

months.

Table 3. Changes in Mean Unadjusted Zarit Burden Interview (ZBI) Scores Through the Study Period by Intervention Group (Intention to

Treat Analysis).

Assessment points

FTF PM group Online PM group Textbook-only group

Change in mean score± SE; 95%

CI; P
Change in mean score± SE; 95%

CI; P
Change in mean score± SE; 95%

CI; P

12 months compared with

baseline

−5.1± 2.5; −10.0, −0.2; .04 −7.1± 3.1; −13.3, −0.9; .03 −3.5± 2.6; −8.6, 1.6; .18

18 months compared with 12

months

−2.0± 2.4; −6.7, 2.7; .40 −1.3± 2.9; −7.2, 4.6; .66 3.4± 2.7; −1.95, 8.75; .21

18 months compared with

baseline

−7.1± 2.5; −12.2, −2.1; .007 −8.4± 3.2; −14.9, −1.9; .01 −0.1± 32.6; −5.3, 5.1; .97

Abbreviations: FTF, face-to-face; PM, peer mentoring; SE, standard error; CI, confidence interval.
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require computer access, future studies of PM might allow
for improved participation by employing a phone-based
PM application.

Although certain aspects of the study are unique to care-
givers of patients with CKD, and although the study benefit-
ted considerably from the already existing infrastructure of
the Kidney Foundation of Central Pennsylvania (KFCP)
and the Patient and Family Partner Program (PFPP), the pro-
tocol and results may be generalizable to caregivers in other
chronic disease settings. Future areas of potential research
include assessment of the impact of PM among caregivers
of children and adolescents with CKD and among caregivers
of patients with other chronic medical conditions.

The specific aim of this study was to evaluate the effect of a
PM program on caregiver burden among caregivers of patients
with CKD. Online PMwas associated with decreased burden of
care among caregivers of patients with CKD. We conclude that
online PM is an effective strategy that leads to improved care-
giver burden in CKD with potential for use in other chronic
disease states. The COVID-19 pandemic has underscored the
need for online alternatives to in-person mentoring. Online pro-
grams also allow access to mentoring by populations with
limited ability to travel and for regions with limited resources.
The study was limited to English-speaking caregivers with com-
puter literacy. Future, larger studies with participants from
diverse ethnic and geographic backgrounds will permit sub-
group analyses, allowing for conclusions about generalizability.

Data Sharing Statement
De-identified participant data will be made available to
qualified external researchers, for a specific purpose in accor-
dance with the PCORI Policy for Data Management and Data
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policy-data-management-and-data-sharing.
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