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Abstract

Background: Systemic lupus erythematosus (SLE or lupus) is a chronic autoimmune disease that is associated with
increased morbidity, mortality, healthcare costs and decreased quality of life. African Americans in the USA have
three to four times greater prevalence of SLE, risk of developing SLE at an earlier age, and SLE-related disease
activity, damage, and mortality compared with Caucasians, with the highest rates experienced by African American
women. There is strong evidence that patient-level factors are associated with outcomes, which justifies targeting
them with intervention. While evidence-based self-management interventions that incorporate both social support
and health education have reduced pain, improved function, and delayed disability among patients with SLE,
African Americans and women are still disproportionately impacted by SLE. Peer mentoring interventions are
effective in other chronic conditions that disproportionately affect minorities, such as diabetes mellitus, HIV, and
kidney disease, but there is currently no empirically tested peer mentoring intervention developed for patients with
SLE. Preliminary data from our group suggest that peer mentoring improves self-management, reduces disease
activity, and improves health-related quality of life (HRQOL) in African American women with SLE.

Methods: This study will test an innovative, manualized peer mentorship program designed to provide modeling
and reinforcement by peers (mentors) to other African American women with SLE (mentees) to encourage them to
engage in activities that promote disease self-management. Through a randomized, “mentored” or “support group”
controlled design, we will assess the efficacy and mechanism(s) of this intervention in self-management, disease
activity, and HRQOL.
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Discussion: This is the first study to test peer mentorship as an alternative strategy to improve outcomes in African
American women with SLE. This could result in a model for other programs that aim to improve disease self-
management, disease activity, and HRQOL in African American women suffering from chronic illness. The peer
mentoring approach is uniquely fitted to African Americans, and this intervention has the potential to lead to
health improvements for African American women with SLE that have not been attainable with other interventions.
This would significantly reduce disparities and have considerable public health impact.

Trial registration: ClinicalTrials.gov, NCT03734055. Registered on 27 November 2018.

Keywords: Systemic lupus erythematosus, African American, Women, Peer mentoring, Behavioral intervention, Self-
management

Background
SLE (or lupus) is a chronic autoimmune disease affecting
over 250,000 individuals, which is marked by acute peri-
odic flare ups of symptoms impacting any organ system
and resulting in potentially life-threatening complica-
tions [1–3]. Health-related quality of life (HRQOL) of
patients with SLE is also significantly worse and affects
all health domains at an earlier age compared to patients
with other common chronic diseases and to women in
the general US population [4–10]. In the USA, the highest
lupus morbidity and mortality rates are among African
American women [2, 11, 12]. SLE affects approximately 1
in 250 African American women of childbearing age, and
African Americans overall have three to four times greater
prevalence of lupus, risk of developing lupus at an earlier
age, and lupus-related disease activity, damage, and mor-
tality compared with Caucasians [13–17].
Evidence-based self-management interventions, de-

signed to enhance social support and provide health
education among patients with lupus, have reduced pain,
improved function, and delayed disability [12, 18–24],
but African Americans and women are still dispropor-
tionately impacted by SLE [13, 14, 25–28]. Persistent
disparities may be due to the non-responsiveness of
existing programs to the unique needs of African Ameri-
cans and/or women with SLE [12, 18, 29–35]. Previous
results have shown that African American patients with
SLE were more likely than white patients to have higher
levels of unmet needs related to health services and in-
formation [29, 31, 36]. These domains have included is-
sues such as (1) understanding the medical regimen,
including considerations around depression, medication
concerns (possible side effects and interactions), and
physical symptoms (pain and fatigue); (2) trust in the
provider; (3) communication with providers; (4) receiv-
ing adequate information from medical staff about treat-
ment side effects; (5) having access to telephone support
and advisory services; and (6) having assistance with
knowing which symptoms should trigger a doctor visit
[29, 31, 37, 38].

Peer mentors are usually individuals who have success-
fully coped with a similar condition as their mentees
[39]. In formal interventions, mentors receive training
focused on communication skills, including empathetic
listening, helping mentees clarify life goals, and problem
solving with the aim of having the mentor support the
mentee [40]. In studies of predominantly low income
and minority populations peer mentors have been shown
to help support healthy behaviors including breast feed-
ing, smoking cessation, increased physical activity, and
maintenance of weight loss [41–48], along with im-
proved medication adherence and blood glucose moni-
toring in trials of people with diabetes mellitus [49–55].
In the Peer approaches to lupus self-management
(PALS) intervention pilot study, mentees showed a trend
toward lower disease activity, higher quality of life, lower
pain symptoms and higher social support (effect sizes >
0.3) following participation in the intervention. In
addition, both mentees and mentors gave very high
scores for perceived treatment credibility and service de-
livery [56, 57].
Using a randomized controlled design, this study will

test a peer mentoring intervention for African American
women with SLE, wherein modeling and reinforcement
of disease self-management skills by peers (mentors) to
other African American women with SLE (mentees) will
be achieved through a combination of educational and
informal phone or video interactions with each other,
along with the use of validated measures of patient-re-
ported outcomes and clinical indicators of disease activ-
ity to assess the efficacy of the program.
A primary aim of the program will be to determine the

efficacy of a peer mentorship intervention in African
American women with SLE on disease self-management
and HRQOL, with the hypothesis that mentees will report
improved disease self-management and HRQOL, as mea-
sured by the Patient Activation Measure (PAM) and Lupus
Quality of Life Questionnaire (LUP-QOL), compared with
the social support control group, at 12months post-
randomization. A secondary aim will be to determine the
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cost and cost-effectiveness of a peer mentorship interven-
tion on disease self-management, disease activity, and
HRQOL, in African American women with SLE, with the
hypothesis that a peer mentorship intervention in African
American women with SLE will be cost effective at improv-
ing disease self-management, disease activity, and HRQOL,
as measured by quality-adjusted life years (QALYS), com-
pared with the social support control group.

Methods/design
Study overview
The PALS study is a randomized controlled trial de-
signed to examine whether a new, culturally tailored
peer mentoring intervention improves disease self-man-
agement, indicators of disease activity, and HRQOL in
African American women with SLE. African American
women with active SLE will be recruited as mentees and
peer mentors. Our Standard protocol items: recommen-
dation for interventional trials (SPIRIT) checklist (Add-
itional file 1) and figure (Fig. 1) identify the procedures
and assessments to be carried out as part of the PALS
study and outline when procedures/assessments occur
throughout the study. We will recruit 300 mentees (150
mentored and 150 support group) and up to 60 mentors.
Figure 2 shows that as part of each wave, mentors (n =
20) will be trained to deliver intervention content prior
to being paired with up to three mentees (n = 50). The
peer mentoring intervention will comprise twelve 60-
min telephone or video sessions carried out across the
course of 24 weeks. In each wave, social support controls
(n = 50) will participate in a lupus support group created
for this project, on the same schedule as peer mentoring
sessions. All participants (mentees, mentors, and social
support controls) will be assessed using validated mea-
sures of patient-reported outcomes and clinical indica-
tors of disease activity at baseline, mid-intervention (3

months from baseline), immediately post-intervention
(6 months from baseline), and 6 months post-interven-
tion (12 months from baseline). For each wave, out-
comes for mentees randomized to the mentored group
will be compared with the outcomes of mentees ran-
domized to the support group. A booster session will be
incorporated for all participants (mentored and support
group) at 3 months post-intervention to encourage re-
tention [58].

Study population
The study population are individuals with SLE at Med-
ical University of South Carolina (MUSC) clinics. All pa-
tients have American College of Rheumatology (ACR)
criteria and disease activity information available, as well
as quality of life measures available in the database. All
patients with SLE meet at least four components of the
1997 ACR revised criteria for SLE [59]. Inclusion criteria
for mentees and mentors include (1) African American
race/ethnicity and female gender; (2) clinical diagnosis of
SLE from a physician, according to ACR revised criteria
for SLE [59]; and (3) 18 years of age or older. Additional
inclusion criteria for mentors include (1) disease dur-
ation > 2 years; (2) able to attend scheduled training ses-
sions; and (3) willing to provide one-on-one support to
up to three African American women with SLE. Mentees
who participated in the pilot study and other related be-
havioral trials will be ineligible to participate in this
study as a mentee, but could participate as a mentor if
they meet other eligibility criteria.

Recruitment
Mentees (n = 300; 150 mentored, 150 support group)
will be recruited by a direct mailing to female, African
American patients with lupus currently enrolled in the
MUSC P30 Core Center for Clinical Research (CCCR)

Fig. 1 SPIRIT figure of participant activity within one cohort
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SLE database who have agreed to future contact and
lupus patients from the MUSC clinics who are not in
the registry. Flyers containing the same information as
in the recruitment letters will be posted in MUSC lupus
clinics and shared with other stakeholders.
Potential peer mentors will first be invited from

among the PALS pilot study participants (mentees and

mentors) (n = 30) [56]. Potential peer mentors who are
considered competent in the management of their con-
ditions will be identified by MUSC rheumatologists as
needed (up to 60), and subsequently trained by the Prin-
cipal Investigator (PI). We will mail out recruitment let-
ters that will explain the study and provide participants
a number to call if they are interested in participating. If

Fig. 2 Procedural flow chart for mentors, mentored participants, and controls
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eligibility criteria are met, the screening/enrollment visit
will be scheduled. Psychosocial status will be assessed as
part of the mentor screening interview with the PI, using
the psychological scales of the Arthritis Impact Measure-
ment Scales (AIMS), Arthritis Helplessness Index (AHI),
Wallston General Perceived Competence Scale, Univer-
sity of California at Los Angeles (UCLA) Loneliness
Scale, Rosenberg Self-Esteem, Campbell Personal Com-
petence Index, Carkhuff Communication and Discrimin-
ation Skills Inventories, and the Applied Knowledge
Assessment (AKA) scale [60]. The PI will make a deter-
mination of competence, maturity, emotional stability,
and verbal communication skills after overall assessment
during the screening interview and training.
Recruitment will occur in three waves. Within each

wave, each mentor will be assigned all of their mentees
at one time to ensure that intervention activities occur
within the same 12-month period. As mentor:mentee
quads (one mentor, three mentees) are identified, they
will attend an introductory session together, during
which the mentoring process will be discussed, including
time commitment, roles, responsibilities, benefits, and
ground rules, and mentees and peer mentors will have
the opportunity to ask questions and make informed de-
cisions about their ability to fully participate in the
intervention.

Mentor training
The principal roles of the peer mentors are to (1) pro-
vide information about SLE, SLE-related behaviors,
thoughts, and feelings, and the nature of recommended
treatments; (2) provide social support to alleviate the
mentee’s sense of social isolation; (3) enhance and
reinforce the mentee’s sense of self-efficacy to manage
their condition; and (4) encourage the mentee to partici-
pate actively in the recommended self-management
skills building therapy. Mentors will be trained in con-
versational strategies to help them meet the objectives
without being overly directive and will be instructed not
to give clinical advice [61]. Upon enrollment, peer men-
tors will receive 12 h of training, broken into two 6-h
blocks, prior to working with mentees [61]. Mentors will
be given a written manual presenting all the material in
detail for their ongoing reference. The training manual
was developed in collaboration with social work leader-
ship from Hospital for Special Surgery’s LupusLine® Pro-
gram. The program, led by the Department of Social
Work Programs, is a free telephone counseling service
staffed by trained volunteers who have SLE or are close
family or friends of people living with lupus [60, 62].

Mentee pairing
After enrollment and completion of baseline assess-
ments, mentees will be matched with peer mentors

based on as many specific shared concerns of their expe-
riences as possible. Potential matching areas include dis-
ease symptoms, parenting, work-related concerns,
similarity of life stage (including age) [63] and demo-
graphics (including area of residence), similarity of per-
sonality characteristics, and peer mentor availability, and
will be assessed as part of the screening process.

Randomization
Mentees recruited for the experimental (mentored) or
control (support group) portion of the study will be ran-
domized using a block randomization procedure to as-
sure equal sample sizes in the mentored and control
groups. Using a block size of three, participants will be
assigned to the appropriate treatment condition as they
enroll in the study until the block is completed. Then
the following three participants will be assigned based
on the next block [64]. Once a participant is randomized
and attends the first session, she will be entered into the
study and included in the intent-to-treat analysis plan.
Participants will remain blinded to group allocation until
after the completion of baseline assessment.

Peer mentoring intervention
Trained mentors will deliver the intervention program
to mentees randomized to the experimental (mentored)
condition. The program will consist of 12 sessions of
peer mentoring that will include one standard educa-
tional session by telephone or video for approximately
60 min every 2 weeks. Biweekly content has been
adapted from the six modules of the Chronic Disease
Self-Management Program (CDMP), Arthritis Self-Man-
agement Program (ASMP), and Systemic Lupus Erythe-
matosus Self-Help (SLESH) course [19, 65], and further
tailored to African American women with six added ses-
sions based on cultural issues reported as important to
African Americans in earlier research conducted by the
PI [66, 67] and documented unmet needs in African
American patients with SLE [68, 69].

Tailoring of the PALS intervention
To address unmet needs around understanding the med-
ical regimen, including considerations around depres-
sion, medication concerns, and physical symptoms,
culturally relevant sessions on “Complications” and
“Self-monitoring” were developed. In response to unmet
needs around trust in the provider, communication with
providers, and receiving adequate information from
medical staff about treatment side effects, sessions on
“Coping” and “Trust” were developed. Last, unmet needs
around having access to telephone support and advisory
services and having assistance with knowing which
symptoms should trigger a doctor visit [29, 31, 36] are
addressed by the PALS study design (i.e., telephone/
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video delivery of intervention) and sessions devoted to
less frequently discussed topics of “Body image” and
“Sexuality/sexual health”. The PALS pilot was used for
initial refinement of the intervention protocol. We ana-
lyzed qualitative responses that were collected as part of
weekly mentee check-ins, mentor logs, and the end-of
study focus group. Themes that emerged included (1)
interpersonal, familial and romantic relationships; (2)
individual experiences of living with SLE; and (3) phys-
ician-patient relationships. Additional themes empha-
sized how the intervention worked bi-directionally
wherein both mentors and mentees were empowered to-
ward greater disease self-efficacy. We found that (1) em-
powerment was facilitated/achieved by mentors taking
their mentorship responsibilities seriously and seeking
several avenues for collaboratively developing success
with their mentees; (2) mentors felt empowered through
being able to discuss topics that they felt were often
marginalized by healthcare professionals, such as sexual-
ity; and (3) the intervention encouraged reciprocity.
Such dynamic discussions served as a participative ap-
proach to determining which components of the inter-
vention were most useful to participants. Based on
observed themes, unique concerns of our study popula-
tion have been built into the proposed intervention. Spe-
cific themes have been incorporated into educational
sessions and the PALS implementation plan and training
protocols, to ensure that culture-bound myths and con-
cerns about SLE are addressed in this cultural group [70].

Control intervention (support group)
Mentees randomized to the social support control group
will be enrolled in a lupus support group designed spe-
cifically for this project. Unlike traditional support-group
meeting formats - that are open to all patients with
lupus, family members, friends and supporters, are ad-
vertised publicly, are implemented by a trained facilita-
tor; and generally include a specific discussion topic or
an informative presentation - the PALS-specific support
group will be limited to PALS control participants, be
moderated by a PALS study coordinator who will not
provide any information or discussion topics, and will
simply provide a meeting session for social support con-
trol participants to interact on a bi-weekly basis.

Treatment fidelity
At the onset of the study, peer mentors will receive ex-
tensive training [71, 72]. In addition, mentors will re-
ceive ongoing oversight of peer mentoring sessions.
Training will consist of two full days of information and
role-playing and then one-day booster sessions in years
2–5 to minimize drift in peer mentoring skills [58]. After
initial training, peer mentors will continue to meet with
the PI bi-weekly to identify challenges and reinforce the

guidelines for peer mentors [61]. Mentors will be re-
quired to submit logs of the number of calls made, num-
ber of hours spent with mentees, and content covered
during that two-week period, in order to be compen-
sated. Mentees will be surveyed every 2 weeks to assess
the frequency and duration of calls, other interactions
with their mentor, and whether specific content has
been covered. Additionally, a subset of sessions will be
recorded to allow direct evaluation of the contents of
interactions.

Data collection
Mentees will be assessed at baseline, mid-intervention
(3 months from baseline), immediately post-intervention
(6 months from baseline), and 6 months post-interven-
tion (12 months from baseline). Physical examination
and laboratory evaluation will be achieved by in-person
clinic visit when recent Systemic Lupus Disease Activity
Index (SLEDAI) scores are not available in the database
record of a given participant. Social support control par-
ticipants will complete assessments on the same sched-
ule as mentored participants. Given evidence that peer
support may be just as beneficial to the supporters as it
is to the person being supported [73, 74], mentors will
be assessed on the same schedule as mentored and con-
trol participants, using the same tools.

Primary outcome measures
Quality of life will be assessed using the LUP-QOL. The
LUP-QOL incorporates the Medical Outcomes Study
(MOS) Short Form 36 Health Survey (SF-36) and the
Functional Assessment of Chronic Illness Therapy-Fa-
tigue (FACIT-F), which are reliable and valid instru-
ments that are frequently used in quality of life studies
of persons with lupus [75, 76].
Self-management will be measured by the PAM [77,

78], which assesses an individual’s knowledge, skill, and
confidence for managing their health and healthcare. Indi-
viduals who measure high on this assessment typically
understand the importance of taking a proactive role in
managing their health and have the skills and confidence
to do so.

Secondary outcome measures
Treatment credibility will be assessed as differences in
outcome expectancy using a modified treatment cred-
ibility scale developed by Borkovec and Nau (1972). Four
of the questions will be used for this study, with 10-
point Likert scales. These include questions on how lo-
gical the treatment seems, how confident participants
are about treatment, and their expectancy of success.
Satisfaction with care will be measured with a previ-

ously validated general scale to measure satisfaction/
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dissatisfaction with health care. The 2-item scale ranges
from 1 (strongly agree) to 5 (strongly disagree).
Healthcare utilization will be assessed using Stan-

ford Patient Education Research Center Question-
naires [79, 80] assessing medical outcomes such as
hospital visits. Questionnaires have been adapted to
include questions related to use of other services,
such as emergency department visits, other medical
care resources of importance to patients, economic
and financial barriers to use of care outside the hos-
pital setting including loss of time at work/productiv-
ity, and any issues related to recidivism of patients
once they no longer have mentor support [81–83].

Predictor variables
Predictors that might distinguish participants who bene-
fit from the interventions include demographic factors,
pre-existing disease damage, coping, depression, anxiety,
perceived stress, and health literacy. Measures of social
support, trust, and patient-centered care will be adminis-
tered to test whether unmet needs around trust in the
provider, communication with providers, receiving ad-
equate information from medical staff about treatment
side effects, and having access to telephone support and
advisory services are better met in the group receiving
the peer mentorship intervention compared to the group
receiving social support.
Demographics: previously validated items from the

2002 National Health Interview Survey (NCHS 2004)
will be used to capture age, marital status, education,
household income, and health insurance. The 28-item
Brief Index of Lupus Damage (BILD) was developed as a
patient-reported measurement of lupus disease damage
designed to quantify cumulative organ damage due to
SLE regardless of attribution. The self-administered ver-
sion of the BILD has been validated in a predominantly
African American independent community-based cohort
of patients with SLE from the Southeastern USA [25].
Coping: coping will be assessed by the Arthritis Self-

Efficacy Scale pain and other symptoms sub-scale [84],
which consists of 11 items designed to measure confi-
dence in one’s ability to manage the pain, fatigue, frus-
tration, and other aspects of disease [22].
Depression: the Patient Health Questoinnaire (PHQ)-9

is a brief questionnaire that scores each of the 9 DSM-
IV criteria for depression as 0 (not at all) to 3 (nearly
every day). PHQ-9 scores > 10 or = 10 have sensitivity of
88% and specificity of 88% for classification of major de-
pression [85].
Anxiety: general anxiety disorder (GAD) will be

assessed using the 7-item General Anxiety Disorder-7
(GAD-7) scale. This is a valid and efficient tool for
screening for GAD and assessing its severity in clinical
practice and research [86].

Perceived stress: the Perceived Stress Scale (PSS) is a
4-item scale that assesses the degree to which the re-
spondent finds situations stressful [87]. Responses range
from 0 (never) to 4 (very often) and questions ask about
the frequency of feelings related to events in the previ-
ous month. The Cronbach alpha value is 0.69 and scores
are strongly correlated with stress, depression, and
anxiety.
Chew Health Literacy Screening: the Chew Health Lit-

eracy Screening Survey [88] is a 3-item instrument de-
signed to rapidly screen patients for potential health
literacy problems. To test whether unique needs are bet-
ter met in the group receiving the peer mentorship
intervention compared to the group receiving social sup-
port, this instrument will be adapted to include questions
about understanding the medical regimen, including con-
siderations around depression, medication concerns (pos-
sible side effects and interactions), and physical symptoms
(pain and fatigue), and knowing which symptoms should
trigger a doctor visit [29, 31, 36].
Social support: the Medical Outcomes Study (MOS)

Social Support Survey will be used to measure social
support [89]. The total scale (d = 0.97) and subscales
(d = 0.91–0.96) have high internal consistency, good cri-
terion and discriminant validity, and one-year test-retest
reliability (0.72–0.76).
Trust: trust will be measured using the 17-item Multi-

dimensional Trust in Health Care Systems Scale
(MTHCSS) [90]. Items are scored on a 5-point Likert
scale with scores ranging from 5 (strongly agree) to 1
(strongly disagree). The higher scores represent greater
trust in the healthcare systems.
Patient-centered care: patient-centered care will be

measured using the Modified Picker Survey. It is a 7-
item scale that measures patients’ experience with the
physician. Scores range from 1 (always) to 4 (never).

Disease activity
Disease activity will be assessed using both physician as-
sessment and patient-reported outcome measure. The
Systemic Lupus Activity Questionnaire (SLAQ) [91] asks
a single Patient Global Assessment (PGA) question
about presence and severity of lupus activity over the
past month, questions on 24 specific symptoms of dis-
ease activity, and a single numerical rating scale (NRS)
asking the patient to rate disease activity on a scale of
0–10 over the past 3 months. Use of immunomodulatory
drugs and prednisone (total dose and tapers) will also be
assessed. For physician assessment of disease activity,
the SLEDAI has been individually validated and found
reliable in clinical trials. SLEDAI scores are routinely
collected as part of regular visits and clinical, demo-
graphic, genetic, disease activity/damage, genetic, and la-
boratory data are stored in the longitudinal web-based
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SLE database at MUSC. SLEDAI scores for each partici-
pant will be extracted from the database when available
for dates within the same month as baseline, mid-inter-
vention, and post-intervention data collection points.
When scores are not available in the database, the par-
ticipant will be scheduled for a clinic visit that will in-
clude vitals, blood collection, and laboratory values to
ascertain the SLEDAI score. The SLEDAI is a multi-
component, 24-question survey of clinical and labora-
tory signs and symptoms used as a representation of
a phsyician’s assesment of a patient’s disease activity
over the last 30 days. Items are weighted based on
their severity ranging from a multiplier of 8 to no
multiplier (i.e., 1). The maximum “score” for the test
is 105 [92]. Validated clinically meaningful changes in
SLEDAI scores are − 6 for improvements and + 8 for
worsening disease activity [93].

Cost effectiveness
Resource use and cost information will be collected to
inform a well-designed economic study of the cost-ef-
fectiveness of the use of peer mentors for patients with
SLE in the acute care setting. Cost of the intervention
will include all personnel, equipment, supply and space
cost associated with training, and use of peer mentors,
in real-time dollar values. MUSC inpatient and out-
patient costs of healthcare utilization of any MUSC ser-
vices will be collected from MUSC administrative billing
data based on International Classification of Diseases
(ICD)9/10 codes, Medicare Diagnosis Related Group
(MSDRG), and current procedural technology (CPT)
codes related to lupus to estimate distributions of cost
for the medical care resources used. Resource use and
cost data will be accessed through the Services, Pricing,
and Application for Research System, which is available
to MUSC-based investigators under the MUSC Clinical
and Translational Science Award. The system allows for
easy access to pricing for services across the MUSC
campus and its providers and focuses on billing compli-
ance and budgetary analysis. In order to extract data
from the MUSC record systems, services are requested
through an online portal and data are then provided
through direct consultation. Within the SPARC system,
members of the study team will also be able to track ser-
vice utilization and pricing throughout the duration of
the study. Questionnaire responses will be used to ascer-
tain care resources that patients use during the study
period from other hospitals or entities who are not part
of the MUSC record system.

Statistical analysis

Sample size determination and power analysis The
sample size calculation and power analyses are based on

the primary outcome of change in HRQOL between
baseline and 12months post intervention. The minimum
sample size was based on detecting a clinically meaning-
ful difference of 0.35 standard deviation units (medium
effect) based on prior studies [56, 66, 94–98]. Assuming
three measurement time points, level of significance α =
0.05, two-tailed comparison, correlation between pairs of
measurements within participants (interclass correlation)
no larger than ρ = 0.6, and compound symmetry covari-
ance structure, we estimate that 123 participants per
group (total 246) are needed to detect a standardized ef-
fect size of at least 0.35 sd with 80% power. This sample
size includes 20% inflation for attrition at 12 months.
This effect size is robust enough to provide sufficient
power for the outcomes listed previously and is consist-
ent with data from our pilot study of 20 mentees and 7
mentors [56]. The pre-post differences in the outcomes
(such as overall social support, positive social inter-
action, tangible support, vitality, emotional support, so-
cial functioning, general health, coping, etc.) ranged
from 0.35 to 0.88 sd units. Although these calculations
account for within-patient clustering through the intra-
class correlation mentioned above, clustering within
mentors and mentees are assumed to have minimal
intraclass correlation based on pilot data, especially since
the cluster sizes would be 3 at most in a given wave.
However, a multi-level model will be used in the analysis
to verify this. Since the effect size planned is conserva-
tive, if the clustering leads to higher intra-class correl-
ation, we would still be able to detect meaningful
differences. We will also consider including mentor as a
fixed effect in the model.

Primary analyses Primary analyses will focus on estima-
tion of efficacy as determined by (1) change in quality of
life and (2) change in self-management. Estimates of ef-
fect sizes for outcome variables will be reported as point
estimates (mean differences between pre-post measures,
as appropriate) and interval estimates (95% CI) with
two-sided p values denoting statistical significance to
provide an indication of the presence of a clinically im-
portant treatment effect [99, 100]. A p value of 0.05 will
be considered statistically significant. After studying the
distributions of baseline characteristics, we will use a
generalized, linear, mixed model, regression model to
determine if the intervention will produce a greater
change in the main outcomes from baseline. This model
will include time, treatment (along with their inter-
action), and covariates (including the amount of inter-
vention received, demographic factors, medications,
coping, depression, stress, anxiety, health literacy, trust,
and social support) as fixed effects. Using the amount of
intervention, which is measured as an aggregate number
of sessions completed or hours of interaction, as a
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covariate would allow us to study the dose response. In
the generalized linear mixed model, we will use different
link functions depending on the assumed distribution of
the response variable. For binary outcomes, we will use
logit link and for count outcomes we will use log link
under a Poisson or negative binomial distribution. For
example, for a given quality-of -life variable, HRQOL,
measured at baseline, month 3, and month 6, we will in-
clude intervention group, time, and time × intervention
as the primary independent variables in the basic (un-
adjusted) model, and covariates that are not balanced at
randomization (or a propensity score based on these co-
variates) will be added in the subsequent (adjusted)
model to adjust for the possible confounding effect of
these variables. Unadjusted and covariate-adjusted least
squares means for each outcome variable will be com-
pared at the primary time point (month 12) and at inter-
mediate secondary time point (month 6) using
appropriate model contrasts and the Tukey-Kramer ad-
justment for multiple comparisons for the secondary
time points. These contrast comparisons, along with cor-
responding 95% CI, will provide estimates of the differ-
ence in outcome means (effect sizes) for the
hypothesized comparisons.

Mid-point analyses In an effort to protect both men-
tors and mentees from potential deleterious effects of
mentoring, a mid-point (interim) analysis will be under-
taken to assess safety using 3-month post-intervention
data. If mentored participants have worsened beyond a
threshold, we will stop the trial for ethical concerns. For
instance, the trial will be terminated if the lower confi-
dence limits based on the 95% confidence interval at the
midpoint, for any one of the variables, namely depres-
sion, anxiety, and/or disease activity, is larger than 50%
compared with the baseline measure. Similarly, mentors
will be monitored for depression, anxiety, and disease
activity and if a worsening trajectory is observed at mid-
point analyses, they will be removed from the study.

Cost-effectiveness analyses (CEA) The cost of the
intervention will be compared to the outcomes of the
intervention 12months post-baseline. In order to com-
pare with previous lupus studies [101, 102], Quality-ad-
justed life years (QALYS) will be calculated for
intervention and control groups based on the Short
Form 6D (SF-6D). The SF-6D permits the calculation of
QALYs by estimating a preference-based single index
measure for health from SF-36 data using general popu-
lation values (https://www.sheffield.ac.uk/scharr/sec-
tions/heds/mvh/sf-6d). The SF-6D will be measured 12
months post-baseline. The calculation will be based on
an established peer reviewed method [103]. Measuring
QALYS gained relative to cost of the intervention is the

preferred outcome method of the American College of
Physicians [104].
Using QALYs, the incremental cost-effectiveness ratio

(ICR) can be calculated as:
(QALYintervention-QALYcontrol)/(Costintervention-CostControl).

The ICR can then be compared with the ICRs for previous
lupus interventions. In addition to the main cost-effective-
ness outcome of the QALY and the ICR, costs of the inter-
vention can be compared with any changes in MUSC
health services utilization costs for emergency department
and inpatient and outpatient care for the intervention rela-
tive to the control group. In addition to a comparison of
intervention cost with average difference between MUSC
costs for intervention and control group 12months post-
baseline, generalized linear cost models can be esti-
mated to examine the association of the treatment with
MUSC health services costs while adjusting for patient
demographics (age, gender, race/ethnicity, comorbidi-
ties) and clinical outcomes. In addition we will estimate
the impact on work loss and income by estimating the
changes in days lost to illness and income based on
values provided by participants. We will use the year
for which the hospital charge and income data are re-
ported and adjust for inflation as appropriate using the
US Department of Labor Consumer Price Index. In-
patient and outpatient MUSC costs will be compared
separately and together between the control and inter-
vention groups. Bootstrapping methods will be used to
conduct sensitivity analyses for all cost models. Sensi-
tivity analysis will be performed by estimating a separ-
ate MUSC health services cost model while adjusting
for each clinical outcome to insure robust results on
the marginal effect of the treatment on MUSC health
services costs. Park tests will be conducted to deter-
mine the best fit for the cost data in specifying the gen-
eralized linear model. In the event of many zero values,
a two-part model will be used to first examine the asso-
ciation of the treatment with the likelihood of any
MUSC costs and then the conditional generalized linear
cost model, conditional on having non-zero MUSC cost
value for the patient. The ICR will be reported as a sin-
gle ratio with no uncertainty attached to it. Therefore,
standard statistical characteristics such as confidence
intervals or hypothesis test to compare it to an a priori
ICR from another study are not applicable. We will cal-
culate the ICR and a clinically relevant interpretation of
the outcome will be provided similar to other studies
reported in the literature [105, 106].

Discussion
This study will test a culturally tailored intervention that
promotes better understanding and management of a
chronic condition by engaging individuals as active par-
ticipants in their own health, in an effort to prevent
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illness and promote health. This project is designed
with the long-term goal of improving disease self-
management and quality of life, and decreasing indi-
cators of disease activity among African American pa-
tients with SLE and African American women
suffering from other chronic illnesses. Specifically, this
study is culturally tailored to the unique needs of Af-
rican American women with SLE, will pair mentees
with mentors who are race, gender, and SES concord-
ant to facilitate bonding and social support, and will
use peer mentors who are considered competent in the
management of their condition in order to provide model-
ing and reinforcement to participants. It will be the first
study to test peer mentorship as an alternative strategy to
improve outcomes in a high-risk population with SLE.
Given the success of the peer mentoring approach in
other chronic conditions that disproportionately impact
minorities, and its responsiveness to the needs of this
unique population, this intervention is likely to result in
health improvements that have not been attainable with
other interventions and serve as a sustainable solution to
persistent disparities in this population.

Trial status
The study started in September 2018. Permission has
been granted by the Institutional Review Board (IRB) of
the Medical University of South Carolina to start includ-
ing participants, and the first wave of research partici-
pants are expected to be recruited by February 2019. At
this time, recruitment and baseline data collection are in
progress, and we expect the main RCT results to be
published at the end of 2023.

Additional file

Additional file 1: SPIRIT checklist. (DOC 122 kb)
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