
  1White AA, et al. Lupus Science & Medicine 2021;8:e000482. doi:10.1136/lupus-2021-000482

The Care- coordination Approach to 
Learning Lupus Self- Management: a 
patient navigator intervention for 
systemic lupus inpatients

Ashley A White,1 Aissatou Ba,1 Trevor Daniel Faith,2 Viswanathan Ramakrishnan,1 
Clara L Dismuke- Greer,3 Jim C Oates    ,4,5 Edith Marie Williams    1

To cite: White AA, Ba A, 
Faith TD, et al. The Care- 
coordination Approach 
to Learning Lupus Self- 
Management: a patient 
navigator intervention for 
systemic lupus inpatients. 
Lupus Science & Medicine 
2021;8:e000482. doi:10.1136/
lupus-2021-000482

 ► Additional supplemental 
material is published online only. 
To view, please visit the journal 
online (http:// dx. doi. org/ 10. 
1136/ lupus- 2021- 000482).

Received 1 February 2021
Revised 12 April 2021
Accepted 16 April 2021

For numbered affiliations see 
end of article.

Correspondence to
Dr Edith Marie Williams;  wiled@ 
musc. edu

Epidemiology and outcomes

© Author(s) (or their 
employer(s)) 2021. Re- use 
permitted under CC BY- NC. No 
commercial re- use. See rights 
and permissions. Published by 
BMJ.

ABSTRACT
Objective The Care- coordination Approach to Learning 
Lupus Self- Management (CALLS) study was designed to 
improve SLE disease self- management. This study aims 
to assess the benefits of the intervention compared with 
existing lupus care.
Methods Participants were randomly assigned to 
participate in 12- weekly phone sessions with the patient 
navigator that included structured educational content, 
care coordination and patient- centred support services, 
or a usual care control condition. Validated measures of 
health literacy, self- efficacy, patient activation and disease 
activity were collected. We used least squares means and 
linear mixed- effects regression models for each outcome 
variable to assess the changes in outcome, from baseline 
to postintervention and to estimate the difference in these 
changes between the intervention and control group.
Results Thirty participants were enrolled and 14 were 
randomised to the treatment group. For perceived lupus 
self- efficacy, there was a significant increase in mean 
score for the intervention group, but not for the control 
group. With regard to disease activity, the experimental 
group experienced a slight decrease in mean flare score 
in the previous 3 months, whereas the control group 
experienced a slight increase, but this finding did not 
reach statistical significance. Trends were similar in self- 
reported global disease activity, but none of the findings 
were significant. Health literacy and patient activation 
measure scores remained largely unchanged throughout 
the study for the two groups.
Conclusion These findings suggest that the CALLS 
intervention may work to improve aspects of SLE disease 
self- management. Future research will be needed to 
validate these findings long- term.
Trial registration number NCT04400240.

INTRODUCTION
SLE is a chronic multisystem autoimmune 
disease with various manifestations inclu-
sive of acute periodic flare- ups of symptoms 
impacting various organ systems and resulting 
in potentially life- threatening complications.1 
Annual healthcare utilisation costs associated 
with SLE flares are estimated to be US$10 

000–US$50 000 more than costs for patients 
without SLE.2 The majority of these costs are 
generated from inpatient hospitalisations, 
long- term disease management, disease 
severity, pharmacy services, poor physical 
and mental health and low education and 
employment levels.3–5 Patients with SLE are 
also impacted by significant functional and 
emotional challenges resulting from SLE 
symptoms, side effects and complications, 
including anxiety, depression, mood disor-
ders and decreased health- related quality of 
life (HRQOL), leading to additional health-
care service utilisation and increased costs.6 7

Key messages

What is already known about this subject?
 ► The patient navigator role has become more prom-
inent in recent years as an important means of 
achieving significant outcomes for patients, their 
families and the larger health system.

What does this study add?
 ► Overall, the CALLS intervention appeared to improve 
patient activation and self- efficacy; and decreased 
the occurrence of lupus flares, and global ratings 
of lupus disease activity, although findings did not 
reach statistical significance.

 ► The results of this study demonstrate the potential 
efficacy of SLE- specific patient navigation and the 
potential for individually tailored educational content 
delivered in weekly phones sessions to improve SLE 
disease self- management.

How might this impact on clinical practice or future 
developments?

 ► Having a lay patient navigator on the healthcare 
team could sustain the benefits of a time- limited 
intervention designed to provide modelling and re-
inforcement by peers to encourage other patients 
with SLE to engage in activities that promote disease 
self- management.  on M
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In African- Americans in the USA, SLE has a twofold 
to fourfold increase in frequency, severity, risk of devel-
opment at an earlier age and SLE- related disease activity, 
damage and mortality compared with Caucasians.8 Specif-
ically, in the USA the highest SLE morbidity and mortality 
rates are among African- American women.9 Current 
scientific literature indicates that adequate social support 
could serve as a protective factor because it allows patients 
and their families to navigate and adequately use the 
health systems.10 While evidence- based self- management 
interventions for patients with lupus that targeted both 
social support and health education have reduced pain, 
improved function and delayed disability among patients 
with SLE,2 African- Americans and women are still dispro-
portionately impacted by SLE.11 The prevalence of SLE in 
the USA ranges from 20 to 150 cases per 100 000. In African- 
American women, prevalence rates drastically increase to 
406 cases per 100 000 compared with 164 cases per 100 000 
for white women.12 This disproportionate impact of SLE 
highlights the need for interventions to address the unique 
needs of African- American women with lupus. An inter-
vention that improves the learning of self- management 
skills measured by patient activation, self- efficacy and 
disease activity is important because of their application to 
clinical outcomes, hospitalisations and SLE disease dispar-
ities experienced by the African- American community. 
Patient activation measures one’s knowledge and skills to 
manage their health and healthcare13 such as with food 
choices and treatment adherence.14 Treatment adher-
ence, especially among African- American Medicaid bene-
ficiaries with lupus is often low15 and depressive symptoms 
have been associated with low medication adherence.16 
African- American women with depressive symptoms have 
been shown to have increased organ damage compared 
with those without depression.17 Self- efficacy pertaining 
to coping skills helps manage psychosocial stressors such 

as depression.18 Increased feelings of helplessness and 
abnormal illness- related behaviours have been associated 
with increased disease activity, which was found to be a 
predictor of early mortality.19

The patient navigator role has become more promi-
nent in recent years as an important means of achieving 
significant positive outcomes for patients, their families 
and the larger health system. These outcomes include 
increased patient satisfaction with healthcare services 
provided,20 an increase in patient access to healthcare 
services21 and a decrease in the hospital length of stay 
and unplanned readmission.22 Research has shown that 
the most effective care coordination interventions are 
focused on providing holistic, relationship- based care.23–26 
For these reasons, using this interventional approach for 
SLE is ideal because mentoring could establish trust and 
in turn decrease disparities in SLE healthcare outcomes. 
Having a lay patient navigator on the healthcare team 
could sustain the benefits of a time- limited interven-
tion designed to provide modelling and reinforcement 
to encourage patients with SLE to engage in activities 
that promote disease self- management. Therefore, the 
Care- coordination Approach to Learning Lupus Self- 
Management (CALLS) study was designed to examine 
whether structured education, individualised assistance 
and encouragement from a lay patient navigator improves 
SLE patient disease self- management using indicators 
of health literacy, lupus self- efficacy, patient activation 
and disease activity. Compared with treatment as usual, 
we hypothesised that a brief regular telephone naviga-
tion intervention would contribute to improved health 
outcomes.

METHODS
The CALLS study was a randomised controlled trial (see 
online supplemental files 1 and 2) of a patient navigator 

Figure 1 Flow diagram for Care- coordination Approach to Learning Lupus Self- Management recruitment. SAE/AE, serious 
adverse event/adverse event.
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intervention for patients with SLE at the Medical Univer-
sity of South Carolina (MUSC). Consenting patients were 
randomised into intervention and control groups. Inter-
vention participants completed questionnaires and 12 
weekly phone sessions, and controls completed question-
naires only. Questionnaires were collected at baseline, 
mid- intervention (6 weeks postenrolment) and postinter-
vention (12 weeks postenrolment). With each question-
naire completion participants received a US$50 payment. 
Data were entered into a Research Electronic Capture 
database, and phone sessions were audio recorded and 
uploaded into a cloud- based storage system approved for 
data storage at MUSC (MUSC Box Cloud).

Participants
Recruitment efforts for the current study were limited to 
inpatient admissions since hospital admission could indi-
cate failed disease self- management. Eligible participants 
were identified using the EPIC system, MUSC’s electronic 
health record. A report was generated daily during the 
1- year enrolment period from February 2018 to February 
2019. The report returned inpatients currently admitted 
in the MUSC Health centre. Inclusion criteria included 
a diagnosis of SLE in the medical record, being at least 
18 years of age, ability to communicate in English and 
possessing an active phone line. Patients with cogni-
tive impairments, documented alcohol or drug abuse 
disorders and terminal illnesses with a life expectancy 

<6 months were excluded from participation. A chart 
review was used to confirm clinical eligibility criteria while 
communication capacity and possession of a phone line 
were confirmed before enrolment. Potential participants 
were solicited during their hospital admission, when 
possible and appropriate. If they had previously consented 
to contact for research, they were approached directly. 
If not, materials were shared with their attending physi-
cian(s) to pass along during their admission. All patients 
were approached in the hospital and the intervention was 
rolled out after discharge. If patients were not approach-
able during their admission, they were excluded from 
recruitment. Participants were randomised on consent, 
and their first questionnaire and call or questionnaire 
only was scheduled 1–2 weeks after their discharge.

Patient navigator
Participants who were assigned to the treatment arm 
of the study participated in weekly phone sessions with 
the patient navigator. The patient navigator (AW) was 
a PhD student at MUSC holding a master’s of public 
health degree in health education and health promotion. 
Weekly sessions with the patient navigator included struc-
tured educational content as well as care coordination 
and patient- centred support services. Structured educa-
tional material was adapted from the Peer Approaches 
to Lupus Self- management study27 28 and covered a 
myriad of topic areas including medication adherence, 

Figure 2 Mean score change of health literacy over time.

 on M
ay 22, 2023 by guest. P

rotected by copyright.
http://lupus.bm

j.com
/

Lupus S
ci M

ed: first published as 10.1136/lupus-2021-000482 on 11 M
ay 2021. D

ow
nloaded from

 

http://lupus.bmj.com/


White AA, et al. Lupus Science & Medicine 2021;8:e000482. doi:10.1136/lupus-2021-0004824

Lupus Science & Medicine

communication with providers, patient engagement, 
recognising and treating depression, overcoming soci-
oeconomic barriers to care, social support networks, 
appointment/lab adherence and transportation. The 
patient navigator responded to individual patient needs 
by tailoring intervention content to personal considera-
tions while providing understandable health education 
that was intended to lessen fears of SLE diagnosis and 
treatment.

Prior to implementing the intervention, the patient 
navigator underwent training to ensure treatment 
fidelity. This included 12 hours of education with rheu-
matologists at MUSC and a week of role- playing practice 
with the principal investigator to provide background 
knowledge on SLE and experience in sensitive interac-
tions with prospective participants. Finally, the navigator 
was provided with a written manual presenting all inter-
vention material in detail for their ongoing reference.27 28

Intervention
After completing the baseline questionnaire, partici-
pants randomised into the intervention group scheduled 
their first phone call. The intervention guide was sent to 
participants in increments by post mail or electronically. 
After the first session, each sequential session began with 
a check- in that allowed the participant to reflect on the 
topic and strategies discussed from the previous session. 
Throughout each session the patient navigator discussed 

content in a conversational style and encouraged ques-
tions from the participants. Each session ended with the 
participant deciding on action items to pursue relevant 
to the topic discussed and confirmed the next call. Some 
participants kept a consistent day and time for their calls, 
while others changed weekly depending on their availa-
bility.

The intervention guide was divided into 12 sessions. 
Session 1 covered introductions and programme over-
view. Session 2 covered strengthening the participants 
control over their lupus through lifestyle behaviours. 
Session 3 covered medication and different comple-
mentary medicine treatments related to lupus. Session 
4 covered healthy communication with family, friends 
and health professionals. Session 5 covered nutrition 
and healthy eating. Session 6 covered recognising 
stress and ways to relax. Session 7 covered mentally and 
emotionally coping with lupus pain. Session 8 covered 
how lupus affects the physical appearance of the body. 
Session 9 covered the complexities of living with lupus. 
Session 10 covered managing mood changes when 
experiencing lupus pain. Session 11 covered having 
a healthy sexual relationship while living with lupus. 
Session 12 covered ways to successfully live with lupus by 
identifying core values and reviewing strategies devel-
oped from the previous sessions. After the completion 
of the last session, participants did an exit interview 

Figure 3 Mean score change of self- efficacy over time.
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with the PI to discuss their experience with the patient 
navigator.

Outcome measures
Outcomes were assessed using previously validated 
survey instruments grounded in well- established theo-
retical frameworks and included health literacy, lupus 
self- efficacy, patient activation and disease activity. All 
participants were asked to complete questionnaires at 
baseline (postenrolment, pre- intervention), 6 weeks 
and 12 weeks (following the final session for partici-
pants in the treatment group). Health literacy was 
assessed at each time point using the Chew Health 
Literacy Scale—a brief three- question assessment of 
self- reported health literacy.29 This scale is ordinal and 
includes 5- point Likert items ranging from ‘none of 
the time’ to ‘all of the time’. Participants were asked 
to self- report their perceived self- efficacy in managing 
their SLE symptoms using the Lupus Self- Efficacy 
Scale.30 31 This scale was ordinal and consisted of inte-
gers ranging from 0 to indicate ‘very uncertain’ to 100 
to indicate ‘very certain’. While patient activation, a 
measure assessing active participation in their care and 
disease management, was captured with the patient 
activation measure (PAM).13 This scale is ordinal and 
includes 4- point Likert items ranging from ‘disagree 
strongly’ to ‘agree strongly’ and the option of ‘not 
applicable (N/A)’. Self- reported disease activity was 

captured using the Systemic Lupus Activity Question-
naire (SLAQ). The SLAQ was developed as tool to 
determine the severity of SLE symptom and flare activity 
in patients with SLE without the need for a physician 
assessment.32 This scale is ordinal and includes 4- point 
Likert items ranging from ‘no flare’ to ‘severe flare’. 
Other variables were measured by previously validated 
items from the 2002 National Health Interview Survey 
to capture age, marital status, education, household 
income and health insurance; the Patient Health Ques-
tionnaire-9, which scores each of the nine Diagnostic 
and Statistical Manual of Mental Disorders, fourth 
edition criteria for depression33 34; the 7- item General 
Anxiety Disorder scale35 and the Lupus Quality of Life 
Questionnaire,36–38 which incorporates the Medical 
Outcomes Study Short Form 36 Health Survey and 
the Functional Assessment of Chronic Illness Therapy- 
Fatigue. To assess for differences in outcome expec-
tancy, a modified treatment credibility scale developed 
by Borkovec and Nau was used. Four of the questions 
were used for this study, with 10- point Likert scales. 
These include questions regarding how logical the 
treatment seemed, how confident participants were 
about treatment and their expectancy of success.39 
Satisfaction with care among participants in the inter-
vention group was measured with a validated general 
scale to measure satisfaction/dissatisfaction with 

Figure 4 Mean score change of patient activation over time.
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healthcare. The two- item scale ranges from 1 (strongly 
agree) to 5 (strongly disagree).40

Statistical methods
Sample size was initially based on the outcome of change 
in HRQOL between baseline and 12 months postint-
ervention, but this outcome is not presented. Data 
presented for the four outcomes of self- efficacy, patient 
activation, health literacy and disease activity are the 
result of post hoc analyses. The minimum sample size was 
based on detecting a clinically meaningful difference of 
0.35 SD units (medium effect) based on prior studies.17 32 
Participants were randomised using a web- based block 
randomization procedure to assure equal sample sizes 
in both arms. Using a block size of 3, participants were 
assigned to the appropriate treatment condition as they 
enrolled in the study until the block was completed. 
Participants remained blinded to group allocation until 
after the completion of the baseline assessment. The only 
members of the research team who were aware of rando-
misation assignments were the research coordinator and 
the statistical analyst in charge of randomisation.

Descriptive data on outcomes measures were calculated 
using SAS V.9.4 and R Studio V.1.2.1335, only examining 
those individuals with complete data. Mean scores are 
reported for the treatment and control cohorts. We used 
least squares means and contrast statements for each 
outcome variable to compare the changes in outcome, 

from baseline to postintervention. Linear mixed- effects 
regression models were calculated to estimate the differ-
ence in the change from baseline to postintervention 
between the intervention and control groups in each of 
the outcomes of interest. Corresponding 95% CIs were 
determined for the estimates of the difference in outcome 
means (effect sizes) between and within treatment group.

RESULTS
Thirty participants were enrolled and 14 participants 
(46.7%) were randomised to the treatment group. 
Figure 1 shows that seven (23.3%) were lost to follow- up 
during the course of the study. Of these participants, 
three were in the treatment group and four were in 
the control group. One participant failed to start after 
consent was given and six of them completed the base-
line questionnaire; of which one also competed the mid- 
intervention questionnaire. The dropout was differential 
in that one participant died and the other six refused to 
return communication. Participants’ ages varied signif-
icantly with the majority (62%) of participants falling 
between the ages of 25 and 54 years. Most participants 
reported having completed a high school education 
(93.1%), being unmarried (55.2%), either unemployed 
or receiving disability benefits (55.2%) and covered with 
a private health insurance policy (63.3%). Notably, a 
large portion (35.7%) of participants indicated that their 

Figure 5 Mean score change of disease exacerbations (flares) over time.
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yearly household income was <US$15 000. Detailed demo-
graphic information is presented in table 1. Analyses were 
performed on complete data from 11 participants in the 
intervention group and 12 participants in the control 
group. The average number of sessions completed was 
11.58, and the average duration of phone sessions was 
36.16 min.

Health literacy
Average baseline health literacy for the CALLS interven-
tion group was 9.57 out of 15 possible points, whereas the 
self- reported health literacy score for the control group 
was 10.3 (table 1). The treatment group experienced a 
decrease in health literacy at the midpoint assessment, 
but the average health literacy score rebounded to 9.55 
at postintervention. Similarly, the control group’s health 
literacy score remained largely unchanged with a self- 
reported average health literacy score of 10.5 at the 
postintervention time point (figure 2). Changes were 
not statistically significant for either group, with p values 
of 0.96 and 0.77 for the treatment and control groups, 
respectively. Moreover, between- group comparisons did 
not reveal any significant differences in pre- post changes 
to health literacy (p=0.82).

Lupus self-efficacy
At baseline, perceived lupus self- efficacy was nearly iden-
tical in both groups (table 1). The treatment group 
reported a mean score of 359.86 while the control 
group’s mean score was 358.87 out of 600 possible points. 
An upwards trend was observed throughout the study 
for the treatment group, which reported a mean score 
of 461.09 postintervention. This change represented a 
statistically significant improvement in lupus self- efficacy 
(p=0.02). Conversely, the mean scores dropped for the 
control group at midpoint, to 341.92, but increased to 
409.67 by the end of the study (figure 3). The change 
observed in the control group did not reach statistical 
significance (p=0.23). A comparison of the pre- post score 
change between groups did not indicate that the treat-
ment group experienced a significantly greater increase 
in self- efficacy scores (p=0.4).

Patient activation
Patient activation, as measured by the PAM, was 30.8 and 
33.5 for the treatment and control groups, respectively 
(table 1). The treatment group’s PAM score improved 
by 1 point to 31.8, while the control group’s mean score 
dropped by <1 point to 32.7 by the end of the study 
(figure 4). Neither of these changes represented a statis-
tically significant difference in prescores and postscores 
for the treatment group (p=0.47) and control group 
(p=0.55). Similarly, a between- group comparison did not 
show a statistically significant difference in score changes 
over the course of the study (p=0.35).

Disease activity
Prior to intervention activities, participants in the treat-
ment and control groups reported a mean flare score in 

the previous 3 months of 1.29 out of 3 possible points, 
where 0 indicates (no flare) and 3 indicates (severe flare) 
(table 1). This is equivalent to a mild- to- moderate flare 
among those participants in that time period. At mid- 
intervention this score dropped to 0.83 for the treatment 
group, but increased back to 1.09, postintervention. The 
observed 0.2 change in pre- intervention to postinterven-
tion scores was not statistically significant (p=0.66). The 
control group experienced an increasing trend in disease 
activity score over the course of the study, increasing to 
1.62 at mid- intervention and 1.67 by the end of the study 
(figure 5). This change was also not statistically significant 
(p=0.37). A between- group comparison did not reach 
statistical significance (p=0.35) for changes in scores pre- 
intervention to postintervention. Similarly, baseline mean 
scores for self- reported global disease activity were 4.93 
for the treatment group and 5.68 for the control group, 
out of 10 possible points, where 10 represents the most 
disease activity. The mean score for the treatment group 
fell to 4.59 (p=0.75) while the mean score for the control 
group increased to 6.58 (p=0.38) (figure 6). The change 
in score between groups was also not statistically signifi-
cant (p=0.39).

DISCUSSION
This study sought to examine whether structured educa-
tion, individualised assistance and encouragement from 
a lay patient navigator improved SLE patient disease self- 
management using indicators of health literacy, lupus self- 
efficacy, patient activation and disease activity. Overall, 
the CALLS intervention improved patient activation and 
self- efficacy, and decreased the occurrence of lupus flares 
and global ratings of lupus disease activity. There was no 
overall change in health literacy.

The effect of the CALLS intervention on health literacy 
was inconsistent across the follow- up time points, which 
could have been due to high baseline health literacy 
scores in both groups, but the latter increase in mean 
score suggests that intervention effects may have been 
sustained with a longer follow- up time period. In contrast, 
the positive health effect on patient activation, although 
not statistically significant, seems as though it would 
have continued to diminish with a longer follow- up. This 
decrease may be indicative of the overall length and inten-
sity of the intervention. The duration of the intervention 
(12 weeks) may have been a considerable commitment 
immediately following hospitalisation and may have 
contributed to attrition. Positive effects on self- efficacy 
were also not statistically significant, but the constant 
increasing trend suggests that intervention effects may 
have been sustained with a longer follow- up period. 
Lack of significant difference between the treatment and 
control group may suggest that with time, patients natu-
rally gain self- efficacy and the intervention programme 
provides a minimal boost.

Although not statistically significant, we did observe a 
slight decrease in disease activity in the treatment group 
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and a trend towards greater disease activity in the control 
group, suggesting that the patient navigation interven-
tion was able to moderate disease activity for a short time. 
The observed reduction of lupus flares and overall lupus 
disease activity with the CALLS intervention, despite 
statistical insignificance, further supports our hypothesis 
of a brief regular telephone patient navigation interven-
tion contributing to improved health outcomes. Thus, 
our findings support the availability of a patient navi-
gator to encourage activities that promote the learning of 
disease self- management.

Our results agree with current literature that shows 
telephone- based peer support is effective and cost- 
efficient for circumventing distance barriers, allowing 
relative anonymity and increasing privacy, which leads to 
improvements in chronic disease outcomes.41 Addition-
ally, our study recognised and implemented strategies to 
address commonly reported needs of persons with lupus: 
(1) information and support resources to help manage 
their illness; (2) involvement with actively engaged 
healthcare providers and (3) accommodating strategies 
for lifestyle choices to facilitate disease management.21 
Our findings were inconsistent with another study that 
reported the impact of patient navigators to be incon-
clusive.42 While reported outcomes did not reach statis-
tical significance, trends of improvement in indicators of 
lupus disease self- management and disease activity may 

be a result of the delivery of structured education by the 
patient navigator, since prior research has shown that self- 
management education delivered in weekly sessions led 
to improvements in lupus self- efficacy, health distress and 
depression.28 43–45

Despite promising results, our study had some limita-
tions. These data were self- reported, so there is the poten-
tial for socially desirable responses and recall biases. Seven 
participants were lost to follow- up which can also introduce 
selection bias. However, those seven participants were not 
significantly different from those who remained in the 
study. The generalisability of our findings is also limited 
by the present sample, which was primarily African- Amer-
ican women and drawn from a university medical centre. 
High baseline health literacy scores suggest that our study 
population has high perceived literacy with regard to 
health information. Data on the length of SLE disease in 
patients were also not collected, which could impact study 
findings (eg, those with lupus for 10 years may be able 
to better manage the disease compared with those with 
lupus for 6 months, which we were unable to capture). 
For this reason, it is possible that the results might differ 
if participants were recruited from other healthcare 
settings or we had more patient information available. 
Additionally, small sample size limits the power to detect 
differences between treatment groups, so our results may 
have been underpowered to accurately reflect effects of 

Figure 6 Mean score change of disease activity over time.
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the intervention, which could explain the lack of statis-
tically significant changes from baseline to 12 months in 
intervention compared with control participants, for any 
of the outcomes examined. While randomised controlled 
trial study design was a notable strength of our study, a 
larger sample will be necessary to evaluate whether the 
intervention may work on further study, since a defini-
tive statement regarding the improvement of outcomes is 
beyond the current data presented.

CONCLUSION
This study found that brief, regular, proactive telephone 
contact by a patient navigator improved patient activa-
tion, self- efficacy, lupus flares and ratings of global lupus 
disease activity. Even though the effects were not statis-
tically significant, the results of this study demonstrate 
the potential efficacy of SLE- specific patient navigation 
and the potential for individually tailored educational 
content delivered in weekly phones sessions to improve 
SLE disease self- management. This suggests that a lay 
patient navigator integrated into the healthcare team to 
provide modelling and reinforcement to patients with 
SLE could encourage patients to engage in activities that 
promote the learning of disease self- management skills 
and support their practice of these learnt skills. This 
could ultimately lead to improved health- related quality 
of life, self- management and disease activity and associ-
ated reductions in healthcare costs.

Future research on the integration of a patient navigator 
to improve SLE self- management should assess long- term 
effects beyond 3 months, including the cost- effectiveness 
of a lay patient navigator for patients with SLE. Since the 
current study targeted inpatient admissions as a marker 
of failed disease self- management, a long- term investiga-
tion of the impact of patient navigation sustaining and 
expanding health improvements could include assess-
ment of prevented readmissions and corresponding cost 
savings among different lengths of SLE disease.

Despite the proliferation of patient navigation 
programmes across the USA, information related to the 

Table 1 Baseline demographic characteristics of CALLS 
control and experimental participants

Control (n=16)
Experimental 
(n=14)

Age (years, %)

  18–25 1 (6.7) 3 (21.4)

  25–34 3 (20.0) 2 (14.3)

  35–44 5 (33.3) 2 (14.3)

  45–54 1 (6.7) 5 (35.7)

  55–64 3 (20.0) 1 (7.1)

  >65 2 (13.3) 1 (7.1)

African- American (%) 13 (86.7) 11 (78.6)

Education (%)

  Some high school 1 (6.7) 1 (7.1)

  High school 3 (20.0) 6 (42.9)

  Some college 6 (40.0) 4 (28.6)

  College graduate 5 (33.3) 3 (21.4)

Marriage (%)

  Unmarried 1 (6.7) 0 (0.0)

  Divorced 2 (13.3) 2 (14.3)

  Married 3 (20.0) 3 (21.4)

  Never married 8 (53.3) 8 (57.1)

  Separated 1 (6.7) 1 (7.1)

Income (US$) (%)

  <15K 5 (35.7) 5 (35.7)

  15K 1 (7.1) 1 (7.1)

  20K 1 (7.1) 1 (7.1)

  25K 2 (14.3) 2 (14.3)

  30K 1 (7.1) 3 (21.4)

  40K 1 (7.1) 1 (7.1)

  60K 3 (21.4) 1 (7.1)

Employment (%)

  Unemployed/
Disability pay

8 (53.3) 8 (57.1)

  Working full time 4 (26.7) 2 (14.3)

  Working part time 1 (6.7) 3 (21.4)

  Retired 2 (13.3) 1 (7.1)

Insurance (%)

  No health insurance 2 (13.3) 1 (7.1)

  Medicaid 7 (46.7) 6 (42.9)

  Medicare 2 (13.3) 5 (35.7)

  Private 2 (13.3) 2 (14.3)

Other 2 (13.3) 0 (0.0)

Baseline health literacy 
score (mean (SD))

10.33 (1.72) 9.57 (1.60)

Baseline total patient 
activation measure 
(mean (SD))

33.50 (3.98) 30.79 (3.40)

Continued

Control (n=16)
Experimental 
(n=14)

Baseline lupus flare 
in the past 3 months 
(mean (SD))

1.29 (0.99) 1.29 (1.33)

Baseline lupus disease 
activity during the past 
3 months, on a scale 
of 1–10 (mean (SD))

5.68 (3.18) 4.93 (2.27)

Baseline total self- 
efficacy (coping) score 
(mean (SD))

358.87 (126.91) 359.86 (128.11)

CALLS, Care- coordination Approach to Learning Lupus 
Self- Management.

Table 1 Continued
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economic impact and sustainability of these programmes 
is lacking.46 Given the success of the patient navigator 
approach in other chronic conditions that dispropor-
tionately impact minorities, and its responsiveness to the 
needs of this unique population, demonstration of a cost- 
effective and feasible means of sustaining benefits could 
result in health improvements that have not been attain-
able with other interventions. Thus, using a patient navi-
gator to improve the self- management of lupus among 
African- American women would significantly reduce 
disparities and have considerable public health impact.

Author affiliations
1Department of Public Health Sciences, Medical University of South Carolina, 
Charleston, SC, USA
2Public Health Sciences, Medical University of South Carolina, Charleston, SC, USA
3Health Economics Resource Center, VA Palo Alto, Menlo Park, CA, USA
4Medicine, Medical University of South Carolina, Charleston, SC, USA
5Medical Service, Ralph H Johnson VA Medical Center, Charleston, SC, USA

Contributors EMW was the principal investigator and JCO was a senior co- 
investigator. AAW was involved in intervention development, implementation, 
evaluation, data analysis and manuscript writing. CLD- G, AB and TDF were involved 
in data analysis and manuscript writing, and VR provided statistical oversight. All 
authors read and approved the final version for publication.

Funding This publication was supported by the South Carolina Clinical & 
Translational Research (SCTR) Institute, with an academic home at the Medical 
University of South Carolina CTSA, NIH/NCATS grant number UL1TR001450.

Disclaimer The contents are solely the responsibility of the authors and do not 
necessarily represent the official views of the NIH or NCATS.

Competing interests None declared.
Patient consent for publication Not required.
Ethics approval The study was approved by Medical University of South Carolina’s 
Institutional Review Board. All participants provided written informed consent prior 
to taking part in any study related activities.
Provenance and peer review Not commissioned; externally peer reviewed.
Data availability statement Data are available on reasonable request, deidentified 
participant data available from corresponding author.

Supplemental material This content has been supplied by the author(s). It has 
not been vetted by BMJ Publishing Group Limited (BMJ) and may not have been 
peer- reviewed. Any opinions or recommendations discussed are solely those 
of the author(s) and are not endorsed by BMJ. BMJ disclaims all liability and 
responsibility arising from any reliance placed on the content. Where the content 
includes any translated material, BMJ does not warrant the accuracy and reliability 
of the translations (including but not limited to local regulations, clinical guidelines, 
terminology, drug names and drug dosages), and is not responsible for any error 
and/or omissions arising from translation and adaptation or otherwise.

Open access This is an open access article distributed in accordance with the 
Creative Commons Attribution Non Commercial (CC BY- NC 4.0) license, which 
permits others to distribute, remix, adapt, build upon this work non- commercially, 
and license their derivative works on different terms, provided the original work is 
properly cited, appropriate credit is given, any changes made indicated, and the use 
is non- commercial. See: http:// creativecommons. org/ licenses/ by- nc/ 4. 0/.

ORCID iDs
Jim C Oates http:// orcid. org/ 0000- 0002- 5426- 1359
Edith Marie Williams http:// orcid. org/ 0000- 0002- 3933- 3019

REFERENCES
 1 Danchenko N, Satia JA, Anthony MS. Epidemiology of systemic 

lupus erythematosus: a comparison of worldwide disease burden. 
Lupus 2006;15:308–18.

 2 Kan HJ, Song X, Johnson BH, et al. Healthcare utilization and costs 
of systemic lupus erythematosus in Medicaid. Biomed Res Int 
2013;2013:1–8.

 3 Garris C, Jhingran P, Bass D, et al. Healthcare utilization and cost of 
systemic lupus erythematosus in a US managed care health plan. J 
Med Econ 2013;16:667–77.

 4 Garris C, Shah M, Farrelly E. The prevalence and burden of 
systemic lupus erythematosus in a Medicare population: 
retrospective analysis of Medicare claims. Cost Eff Resour Alloc 
2015;13:9.

 5 Pelletier EM, Ogale S, Yu E, et al. Economic outcomes in patients 
diagnosed with systemic lupus erythematosus with versus without 
nephritis: results from an analysis of data from a US claims database. 
Clin Ther 2009;31:2653–64.

 6 Kulczycka L, Sysa- Jędrzejowska A, Robak E. Quality of life and 
satisfaction with life in SLE patients- the importance of clinical 
manifestations. Clin Rheumatol 2010;29:991–7.

 7 Jolly M. How does quality of life of patients with systemic lupus 
erythematosus compare with that of other common chronic 
illnesses? J Rheumatol 2005;32:1706–8.

 8 Pons- Estel GJ, Ugarte- Gil MF, Alarcón GS. Epidemiology of systemic 
lupus erythematosus. Expert Rev Clin Immunol 2017;13:799–814.

 9 Yen EY, Shaheen M, Woo JMP, Li N, McCurdy DK, Karlamangla A, 
et al. 46- Year trends in systemic lupus erythematosus mortality in the 
United States, 1968 to 2013: a nationwide population- based study. 
Ann Intern Med 2017;167:777–85.

 10 Pons- Estel GJ, Alarcón GS, Scofield L, et al. Understanding the 
epidemiology and progression of systemic lupus erythematosus. 
Semin Arthritis Rheum 2010;39:257–68.

 11 Fernández M, Alarcón GS, Calvo- Alén J, et al. A multiethnic, 
multicenter cohort of patients with systemic lupus erythematosus 
(SLE) as a model for the study of ethnic disparities in SLE. Arthritis 
Rheum 2007;57:576–84.

 12 Lawrence RC, Helmick CG, Arnett FC, et al. Estimates of the 
prevalence of arthritis and selected musculoskeletal disorders in the 
United States. Arthritis Rheum 1998;41:778–99.

 13 Hibbard JH, Stockard J, Mahoney ER, et al. Development of 
the patient activation measure (PAM): conceptualizing and 
measuring activation in patients and consumers. Health Serv Res 
2004;39:1005–26.

 14 Charoenwoodhipong P, Harlow SD, Marder W, et al. Dietary omega 
polyunsaturated fatty acid intake and patient- reported outcomes in 
systemic lupus erythematosus: the Michigan lupus epidemiology and 
surveillance program. Arthritis Care Res 2020;72:874–81.

 15 Feldman CH, Wohlfahrt A, Campos A, et al. Can patient Navigators 
improve adherence to disease- modifying antirheumatic drugs? 
quantitative findings from a six- month single- arm pilot intervention. 
Arthritis Care Res 2018;70:1400–5.

 16 Heiman E, Lim SS, Bao G, Gaobin B, et al. Depressive symptoms 
are associated with low treatment adherence in African American 
individuals with systemic lupus erythematosus. J Clin Rheumatol 
2018;24:368–74.

 17 Jordan J, Thompson NJ, Dunlop- Thomas C, et al. Relationships 
among organ damage, social support, and depression in African 
American women with systemic lupus erythematosus. Lupus 
2019;28:253–60.

 18 Haupt M, Millen S, Jänner M, et al. Improvement of coping abilities 
in patients with systemic lupus erythematosus: a prospective study. 
Ann Rheum Dis 2005;64:1618–23.

 19 Uribe AG, McGwin G, Reveille JD, et al. What have we learned 
from a 10- year experience with the LUMINA (lupus in minorities; 
nature vs. nurture) cohort? where are we heading? Autoimmun Rev 
2004;3:321–9.

 20 Ranaghan C, Boyle K, Meehan M, et al. Effectiveness of a 
patient navigator on patient satisfaction in adult patients in an 
ambulatory care setting. JBI Database of Systematic Reviews and 
Implementation Reports 2016;14:172–218.

 21 Neville C, Da Costa D, Mill C, et al. The needs of persons with 
lupus and health care providers: a qualitative study aimed toward 
the development of the lupus interactive Navigator™. Lupus 
2014;23:176–82.

 22 Balaban RB, Galbraith AA, Burns ME, et al. A patient navigator 
intervention to reduce hospital readmissions among high- risk 
safety- net patients: a randomized controlled trial. J Gen Intern Med 
2015;30:907–15.

 23 Skillings LN, MacLeod D. The patient care coordinator role: an 
innovative delivery model for transforming acute care and improving 
patient outcomes. Nurs Adm Q 2009;33:296–300.

 24 Solorio R, Bansal A, Comstock B, et al. Impact of a chronic care 
coordinator intervention on diabetes quality of care in a community 
health center. Health Serv Res 2015;50:730–49.

 25 Heisler M. Building peer support programs to manage chronic 
disease: seven models for success. California HealthCare 
Foundation, 2006.

 on M
ay 22, 2023 by guest. P

rotected by copyright.
http://lupus.bm

j.com
/

Lupus S
ci M

ed: first published as 10.1136/lupus-2021-000482 on 11 M
ay 2021. D

ow
nloaded from

 

http://creativecommons.org/licenses/by-nc/4.0/
http://orcid.org/0000-0002-5426-1359
http://orcid.org/0000-0002-3933-3019
http://dx.doi.org/10.1191/0961203306lu2305xx
http://dx.doi.org/10.1155/2013/808391
http://dx.doi.org/10.3111/13696998.2013.778270
http://dx.doi.org/10.3111/13696998.2013.778270
http://dx.doi.org/10.1186/s12962-015-0034-z
http://dx.doi.org/10.1016/j.clinthera.2009.11.032
http://dx.doi.org/10.1007/s10067-010-1509-0
http://www.ncbi.nlm.nih.gov/pubmed/16142864
http://dx.doi.org/10.1080/1744666X.2017.1327352
http://dx.doi.org/10.7326/M17-0102
http://dx.doi.org/10.1016/j.semarthrit.2008.10.007
http://dx.doi.org/10.1002/art.22672
http://dx.doi.org/10.1002/art.22672
http://dx.doi.org/10.1002/1529-0131(199805)41:5<778::AID-ART4>3.0.CO;2-V
http://dx.doi.org/10.1111/j.1475-6773.2004.00269.x
http://dx.doi.org/10.1002/acr.23925
http://dx.doi.org/10.1002/acr.23302
http://dx.doi.org/10.1097/RHU.0000000000000794
http://dx.doi.org/10.1177/0961203318815573
http://dx.doi.org/10.1136/ard.2004.029926
http://dx.doi.org/10.1016/j.autrev.2003.11.005
http://dx.doi.org/10.11124/JBISRIR-2016-003049
http://dx.doi.org/10.11124/JBISRIR-2016-003049
http://dx.doi.org/10.1177/0961203313517154
http://dx.doi.org/10.1007/s11606-015-3185-x
http://dx.doi.org/10.1097/NAQ.0b013e3181b9dd09
http://dx.doi.org/10.1111/1475-6773.12253
http://lupus.bmj.com/


White AA, et al. Lupus Science & Medicine 2021;8:e000482. doi:10.1136/lupus-2021-000482 11

Epidemiology and outcomes

 26 Williams EM, Egede L, Faith T, et al. Effective self- management 
interventions for patients with lupus: potential impact of peer 
mentoring. Am J Med Sci 2017;353:580–92.

 27 Williams EM, Egede L, Oates JC, et al. Peer approaches to self- 
management (PalS): comparing a peer mentoring approach for 
disease self- management in African American women with lupus 
with a social support control: study protocol for a randomized 
controlled trial. Trials 2019;20:529.

 28 Williams EM, Hyer JM, Viswanathan R, et al. Peer- to- peer mentoring 
for African American women with lupus: a feasibility pilot. Arthritis 
Care Res 2018;70:908–17.

 29 Chew LD, Bradley KA, Boyko EJ. Brief questions to identify patients 
with inadequate health literacy. Fam Med 2004;36:588–94.

 30 Lorig K, Chastain RL, Ung E, et al. Development and evaluation of 
a scale to measure perceived self- efficacy in people with arthritis. 
Arthritis Rheum 1989;32:37–44.

 31 Wilcox S, Schoffman DE, Dowda M, et al. Psychometric properties 
of the 8- item English arthritis self- efficacy scale in a diverse sample. 
Arthritis 2014;2014:1–8.

 32 Karlson EW, Daltroy LH, Rivest C, et al. Validation of a systemic 
lupus activity questionnaire (SLAQ) for population studies. Lupus 
2003;12:280–6.

 33 Kroenke K, Spitzer RL. The PHQ-9: a new depression diagnostic and 
severity measure. Psychiatr Ann 2002;32:509–15.

 34 Kroenke K, Spitzer RL, Williams JB. The PHQ-9: validity of a brief 
depression severity measure. J Gen Intern Med 2001;16:606–13.

 35 Spitzer RL, Kroenke K, Williams JBW, et al. A brief measure for 
assessing generalized anxiety disorder: the GAD-7. Arch Intern Med 
2006;166:1092.

 36 Stewart A, Ware J. Measuring functioning and well- being: the 
medical outcomes study approach. Duke University Press, 1992.

 37 Webster K, Cella D, Yost K. The functional assessment of 
chronic illness therapy (FACIT) measurement system: properties, 

applications, and interpretation. Health Qual Life Outcomes 
2003;1:79.

 38 Toloza SMA, Jolly M, Alarcón GS. Quality- of- life measurements 
in multiethnic patients with systemic lupus erythematosus: cross- 
cultural issues. Curr Rheumatol Rep 2010;12:237–49.

 39 Borkovec TD, Nau SD. Credibility of analogue therapy rationales. J 
Behav Ther Exp Psychiatry 1972;3:257–60.

 40 Cleary PD, Edgman- Levitan S, Roberts M, et al. Patients evaluate 
their hospital care: a national survey. Health Aff 1991;10:254–67.

 41 Heisler M. Different models to mobilize peer support to improve 
diabetes self- management and clinical outcomes: evidence, 
logistics, evaluation considerations and needs for future research. 
Fam Pract 2010;27:i23–32.

 42 Wohlfahrt A, Campos A, Iversen MD, et al. Use of rheumatology- 
specific patient navigators to understand and reduce barriers to 
medication adherence: analysis of qualitative findings. PLoS One 
2018;13:e0200886.

 43 Williams EM, Penfield M, Kamen D, et al. An intervention to reduce 
psychosocial and biological indicators of stress in African American 
lupus patients: the balancing lupus experiences with stress strategies 
study. Open J Prev Med 2014;4:22–31.

 44 Williams EM, Bruner L, Penfield M, et al. Stress and depression in 
relation to functional health behaviors in African American patients 
with systemic lupus erythematosus. Rheumatology 2014;2014:005.

 45 Williams EM, Kamen D, Penfield M, et al. Stress intervention 
and disease in African American lupus patients: the balancing 
lupus experiences with stress strategies (BLESS) study. Health 
2014;6:71–9.

 46 Whitley E, Valverde P, Wells K, et al. Establishing common cost 
measures to evaluate the economic value of patient navigation 
programs. Cancer 2011;117:3616–23.

 on M
ay 22, 2023 by guest. P

rotected by copyright.
http://lupus.bm

j.com
/

Lupus S
ci M

ed: first published as 10.1136/lupus-2021-000482 on 11 M
ay 2021. D

ow
nloaded from

 

http://dx.doi.org/10.1016/j.amjms.2017.01.011
http://dx.doi.org/10.1186/s13063-019-3580-4
http://dx.doi.org/10.1002/acr.23412
http://dx.doi.org/10.1002/acr.23412
http://www.ncbi.nlm.nih.gov/pubmed/15343421
http://dx.doi.org/10.1002/anr.1780320107
http://dx.doi.org/10.1155/2014/385256
http://dx.doi.org/10.1191/0961203303lu332oa
http://dx.doi.org/10.3928/0048-5713-20020901-06
http://dx.doi.org/10.1046/j.1525-1497.2001.016009606.x
http://dx.doi.org/10.1001/archinte.166.10.1092
http://dx.doi.org/10.1186/1477-7525-1-79
http://dx.doi.org/10.1007/s11926-010-0110-5
http://dx.doi.org/10.1016/0005-7916(72)90045-6
http://dx.doi.org/10.1016/0005-7916(72)90045-6
http://dx.doi.org/10.1377/hlthaff.10.4.254
http://dx.doi.org/10.1093/fampra/cmp003
http://dx.doi.org/10.1371/journal.pone.0200886
http://dx.doi.org/10.4236/ojpm.2014.41005
http://dx.doi.org/10.4172/2161-1149.S4-005
http://dx.doi.org/10.4236/health.2014.61011
http://dx.doi.org/10.1002/cncr.26268
http://lupus.bmj.com/


   1 of  27 

 
 

 
 
 
PI Name:  Edith Williams 
 
Study Title:   Care-coordination Approach to Learning Lupus Self-Management (CALLS)  
 
Once protocol is complete, save it as a Word document.  Go back to the IRB application and upload the protocol.  

 
TABLE OF CONTENTS – Prepare a table of contents based on the following outline, including page numbers, 
and insert here.    
 
Specific Aims…………………….. 1 
Background and Significance….. 2 
Preliminary Studies……………… 3 
Research Design and Methods.. .5 
Protection of Human Subjects…..8 
Targeted/Planned Enrollment…...10 
References………………………...14 
 
A. SPECIFIC AIMS___________________________________________________________________________ 
List the broad, long-term objectives and the goal of the specific research proposed, e.g., to test a stated 
hypothesis, create a novel design, solve a specific problem, challenge an existing paradigm or clinical practice, 
address a critical barrier to progress in the field, or develop new technology. 
 
Systemic Lupus Erythematosus (SLE or lupus) is a chronic autoimmune disease that is associated with high 
morbidity, mortality, and health care costs and decreased quality of life. In the United States, African Americans 
have three to four times greater prevalence of lupus, risk of developing lupus at an earlier age, and lupus-related 
disease activity, damage, and mortality compared with Caucasians, with the highest rates experienced by African 
American women. Persistent disparities may be due to the non-responsiveness of existing programs to the unique 
needs of African Americans and/or women with lupus and lack of sustainability. Peer mentoring interventions are 
effective in other chronic conditions that disproportionately affect minorities, such as diabetes, HIV, and kidney 
disease, but our Peer Approaches to Lupus Self-management (PALS) study was the first attempt to empirically 
test the peer mentoring approach in SLE patients. While 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, we have not demonstrated the long-term impact and cost-
effectiveness of sustaining this approach in a medical setting. The Care Coordinator role has emerged in recent 
years as an important means of achieving significant outcomes for patients, their families, and the larger health 
system. These outcomes include increased patient satisfaction with service provision, an increase in patient 
access to services, and a decrease in the hospital length of stay and unplanned readmission. The most effective 
care coordination interventions are focused on providing holistic, relationship-based care. The success of 
relationship-centered peer mentoring has been attributed to the non-hierarchical, reciprocal relationship that is 
created by sharing similar experiences and the tendency of peer mentoring relationships to be consistent with the 
individual’s social and cultural beliefs, making this the ideal interventional approach for a condition that 
disproportionately affects minority women. Mentoring from peers can establish trust and in turn decrease 
disparities in health care outcomes. Having a lay patient navigator on the healthcare team could sustain the 
benefits of a peer mentorship program designed to provide modeling and reinforcement by peers to encourage 
other patients with SLE to engage in activities that promote disease self-management. Having a plan for defining 
the role of the navigator/coordinator, targeting inpatient admissions to prevent readmissions as a marker of failed 
self-management, assessing cost effectiveness, and evaluating this service for program refinement, will facilitate 
an effective argument about sustainability.  
 
To begin to fill this research void, the aims of this pilot will be three-fold: 
 
AIM 1: Determine the feasibility of making a lay patient navigator/care coordinator available to SLE inpatient 
admissions.  
 

Medical University of South Carolina 
Protocol 
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AIM 2: Determine the impact of making a lay patient navigator/care coordinator available to SLE inpatient 
admissions on disease self-management, disease activity, HRQOL, and readmissions as a marker of failed self-
management.  
 
AIM 3: Collect resource use and cost information to plan a well-designed economic study of the cost-effectiveness 
of the use of lay-navigators for SLE patients in the acute care setting. 
 
This study will provide preliminary evidence on the cost-effectiveness of a lay patient navigator/care coordinator 
for patients with SLE. The immediate goal of proposed work is to provide pilot data on cost savings, cost 
effectiveness, and patient outcomes to refine approaches, service components, and measures, for future grants. 
Once effectiveness of the program is demonstrated, the long-term goal is to disseminate this potentially cost-
effective approach in diverse clinical and community settings. The objectives of the proposed pilot project are 
directly responsive to high priority areas of national funding agencies. For example, the Patient-Centered 
Outcomes Research Institute (PCORI) is interested in funding projects that focus on improving patient-centered 
and clinical outcomes. National Institutes that traditionally fund lupus-related research such as NIDDK and NIAMS 
also have research objectives that include reducing the human and economic burden of diseases that 
disproportionately affect minorities. Proposed work also responds to initiatives that focus on self-management to 
reduce the burden of chronic illness. Thus, relevant future funding opportunities include R01-level calls such as 
PA-14-344 “Self-Management for Health in Chronic Conditions (R01)” and PA-16-007 “Personalized Strategies to 
Manage Symptoms of Chronic Illness (R01)”; PA-14-290 “ARHQ Health Services Research Demonstration and 
Dissemination Grants (R18)”; and PCORI Funding Announcement: Addressing Disparities. 
 
B. BACKGROUND AND SIGNIFICANCE_________________________________________________________ 
Briefly sketch the background leading to the present application, critically evaluate existing knowledge, and 
specifically identify the gaps that the project is intended to fill. State concisely the importance and health 
relevance of the research described in this protocol by relating the specific aims to the broad, long-term 
objectives. If the aims of the study are achieved, state how scientific knowledge or clinical practice will be 
advanced. 
 
Significance 
The proposed project is significant because it has the potential to provide a viable solution to address 
disparate adverse outcomes associated with Systemic Lupus Erythematosus (SLE). Our approach 
maximizes chances of success in improving disease self-management  and quality of life, and decreasing 
indicators of disease activity among lupus patients by 1) Addressing the public health burden of SLE. 
SLE (or lupus) is a chronic autoimmune disease with acute periodic flare-ups of symptoms impacting any 
organ system and resulting in potentially life-threatening complications.[1-3] In the United States, the 
number of patients with lupus exceeds 250,000. Annual costs associated with SLE are estimated to be 
$10,000-$50,000 more than those for patients without SLE.[4-24] Major cost drivers include inpatient 
hospitalizations,[20,25,26] long disease duration, high disease activity and damage, poor physical and 
mental health, and low education and employment levels. Patients are also disproportionately impacted 
by significant functional and emotional challenges resulting from SLE symptoms, side effects, and 
complications, including anxiety, depression, mood disorders, and decreased health-related quality of life 
(HRQOL),[27-55] which further heightens service utilization costs; 2) Targeting racial disparities in SLE. In 
the United States, the highest lupus morbidity and mortality rates are among African American 
women.[3,56,57] 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 mortality compared with 
Caucasians.[58-72] 3) Acknowledging challenges in SLE disease self-management. Evidence-based self-
management interventions designed to enhance social support and provide health education, among 
lupus patients, have reduced pain, improved function, and delayed disability,[64,73-110] but African 
Americans and women are still disproportionately impacted by lupus.[45-50,55,58,59,111] Persistent 
disparities may be due to the non-responsiveness of existing programs to the unique needs of African 
Americans and/or women with lupus. In studies of predominantly low income and minority populations, 
peer mentors have been shown to help support healthy behaviors including breast feeding, smoking 
cessation, increased physical activity, and maintenance of weight loss,[112-131] along with improve 
medication adherence and blood glucose monitoring in people with diabetes.[132-141] There is some 
evidence that peer mentoring has also led to improvements in positive affect, sleep, social coping, and 
perception of bodily pain in rheumatic conditions.[142-145;90,146-154] In the MCRC/SCTR-funded Peer 
Approaches to Lupus Self-management (PALS) peer mentoring pilot study, mentees showed a trend 
toward lower disease activity, higher quality of life, lower pain symptoms and higher social support 
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(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 delivery.[155] and 4) Proposing a lay 
patient navigator/care coordinator as an effective strategy to enhance self-management and improve 
outcomes. The Care Coordinator role has emerged in recent years as an important means of achieving 
significant outcomes for patients, their families, and the larger health system. These outcomes include 
increased patient satisfaction with service provision, an increase in patient access to services, and a 
decrease in the hospital length of stay and unplanned readmission. The most effective care coordination 
interventions are focused on providing holistic, relationship-based care.[156-174] The proposed lay 
patient navigator/care coordinator for patients with SLE builds on findings that the success of 
relationship-centered peer mentoring has been attributed to the non-hierarchical, reciprocal relationship 
that is created by sharing similar experiences and the tendency of peer mentoring relationships to be 
consistent with the individual’s social and cultural beliefs,[175-177] making this the ideal interventional 
approach for this unique population.  
 
Innovation 
This study will provide preliminary evidence on the cost-effectiveness of a lay patient navigator/care 
coordinator for patients with SLE, targeting inpatient admissions to prevent readmissions as a marker of 
failed self-management. Our rationale is that a lay patient navigator/care coordinator integrated into the 
health care team to provide modeling and reinforcement to SLE patients will encourage patients to 
engage in activities that promote the learning of disease self-management skills and support their 
practice of these learned skills. This will lead to improved health-related quality of life, self-management, 
and disease activity and associated reductions in healthcare costs. Recently, the Department of General 
Internal Medicine at MUSC reported ~$3M in cost savings with respect to length of stay and 30 day 
readmission as a result of dedicated sickle cell nurse navigators/care coordinators on their primary care 
team. The project is innovative because it will be the first study of its kind in this field to test use of a lay 
patient navigator/care coordinator as a means of sustaining and expanding health improvements and 
corresponding cost savings associated with peer mentorship. Despite the proliferation of patient 
navigation programs across the United States, information related to the economic impact and 
sustainability of these programs is lacking.[170] 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, demonstration of a cost-effective and feasible means of sustaining benefits 
could result in health improvements that have not been attainable with other interventions. This would 
significantly reduce disparities and have considerable public health impact. The immediate goal of 
proposed work is to provide data on cost savings, cost effectiveness, and patient outcomes to refine 
approaches, service components, and measures, for future grants. Once effectiveness of the program is 
demonstrated, the long-term goal is to disseminate this potentially cost-effective approach in diverse 
clinical and community settings.   
 
C. PRELIMINARY STUDIES___________________________________________________________________ 
Provide an account of the principal investigator’s preliminary studies pertinent to this protocol and/or any other 
information that will help to establish the experience and competence of the investigator to pursue the proposed 
project. 
 
Investigative Team. This multidisciplinary team is well qualified to carry out the proposed study, and 
brings complementary expertise in lupus, health outcomes/health disparities, and biostatistics. Dr. 
Williams is a new minority investigator who has recently completed her K01 award (Grant number 
1K01AR060026). Her team of senior investigators complement her expertise and will provide senior 
insight and support for this grant. The team has worked together on both her K01 and a previous pilot 
study, and includes an early career health disparities PI (Dr. Williams), and a physician and senior 
researcher in the area of rheumatology (Dr. Oates), who will continue to mentor Dr. Williams and oversee 
project activities. A senior biostatistician (Dr. Wolf) and a health economist (Dr. Dismuke) will provide 
expertise concerning data management, data programming, and statistical analyses. The lay patient 
navigator/care coordinator will be integrated into the health care team, with the support of the research 
team. As will be detailed below, this application represents a logical extension of the group’s program of 
research geared toward improving outcomes for African American women with SLE. 
 
The Balancing Lupus Experiences with Stress Strategies (BLESS) intervention (ClinicalTrials.gov 
Identifier: NCT01351662) validated a stress management program and assessed its effectiveness in 
reducing perceived and biological indicators of stress in 30 African American lupus patients participating 
in the SLE Clinic Database Project at MUSC. The intervention included 6 weekly, group sessions (n=15) of 
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the “Better Choices, Better Health” Chronic Disease Self-Management Program (CDSMP).  The patients 
randomly assigned to the control condition (n=15) received general disease information and relevant 
literature. Pre, post, and follow up (3-4 months post-intervention) measures were collected in all patients 
to assess the effectiveness of the program. Overall, we found that patients who received the intervention 
reported improved self-efficacy pertaining to coping with having lupus, less health distress, post 
intervention, and lower levels of depression, compared with controls, and concluded that the intervention 
workshops acted to reduce perceived stress and improve quality of life.[73-75] 
  
Our Intervention to Improve Quality of life for African-AmericaN lupus patients (IQAN) (ClinicalTrials.gov 
Identifier: NCT01837875) was an RCT that assigned 50 subjects each to one of three treatments groups: 
1)  a unique ‘a-la-carte’ self-management program with individualized intervention plan (IIP) including a 
mail-delivered arthritis kit, addition and access to a message board, participation in a support group, and 
enrollment in a local self-management program; 2) a ‘set menu’ that offered a standardized chronic 
disease self-management program only; and 3) a control group that  received usual care (UC).[204] At 6 
months of follow up, the ‘a-la-carte’ group had significant improvements in lupus disease activity, QOL, 
and stress/pain management compared to the control group. However, <50% of subjects completed 
intervention sessions and ~50% completed all follow-up assessments. Based on feedback from subjects 
in the BLESS study, the most valued aspect of the program was interaction with their peers, so the low 
completion rate in IQAN may have been due to absence of peer support. 
 
The Peer Approaches to Lupus Self-Management (PALS) Pilot Study. Based on results of BLESS and 
IQAN studies as noted above, feedback from patients, and extensive review of the literature, the next 
logical step was an examination of peer mentorship as an alternative strategy to improve outcomes in 
this population. The intervention was piloted with African American women with lupus enrolled in the SLE 
database at MUSC. Seven mentors were trained and paired with 21 mentees to provide modeling and 
reinforcement to participants by telephone for at least 60 minutes every week for 12 weeks. Mentee 
outcomes of self-management, disease progression (including disease activity, damage, and cytokine 
balance) were obtained at baseline, mid-intervention (6 weeks from baseline), and immediately post-
intervention (12 weeks from baseline), using validated tools. Qualitative data were also collected over the 
course of the study in the form of weekly mentee check-ins, mentor logs, and an end-of study focus 
group. We deemed a controlled trial for the pilot phase unnecessary because: 1) Randomization is 
expensive and not likely to demonstrate differences in small sample sizes; 2) Pilots are meant for proof of 
concept, feasibility and to detect likely effect sizes; and 3) In our pilot intervention with a sample size of 
n=30, we observed significant effects, feasibility, acceptability, and signal of efficacy in key outcomes. At 
mid-intervention (6 weeks from baseline), mentees showed a trend toward lower disease activity, higher 
quality of life, lower pain symptoms and higher social support. At post-intervention, we observed 
statistically significant decreases in patient-reported disease activity (significant change score of 24.70 or 
25% change in patient global assessment of overall lupus disease activity, p<0.001), incrementally 
improving trends in patient activation, and statistically significant decreases in depression (significant 
change score of 2.62 or 11% change in PHQ-8 score, p=0.05) and anxiety (significant change score of 3.52 
or 15% change in GAD-8 score, p=0.018). In addition, both mentees and mentors gave very high scores 
for perceived treatment credibility and service delivery, providing preliminary support for the efficacy, 
acceptability, and perceived credibility of the PALS intervention.[155] 
 
Lessons Learned: Preliminary data support the efficacy, acceptability, and perceived credibility of the 
PALS intervention. However, we found that weekly mentee/mentor contact was challenging, so we have 
adapted the current grant to have bi-weekly meetings. Feasibility/acceptability assessments and 
qualitative feedback indicated that mentor-mentee load (1:3 mentor:mentee ratio) and the time mentoring 
pairs spent interacting were appropriate. Major concerns of our study population emerged as three main 
qualitative themes: a) interpersonal, familial and romantic relationships; b) individual experiences of 
living with SLE; and c) physician-patient relationships. We also found that: 1) empowerment 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 
exchanges with mentees in terms of being able to discuss topics that they felt were often marginalized by 
healthcare professionals; and 3) one of the most important findings from the qualitative data centered on 
the intervention’s encouragement of reciprocity. Some participants highlighted that although they did not 
have “expertise” with specific topics, the structure of the intervention allowed for collective learning and 
consequently empowerment in relation to patient-physician encounters.[205-206] Finally, we found that a 
one month run-in period for mentors to work through call scheduling, practice intervention delivery over 
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the phone and establish processes for follow-up was also essential to the success of the program. These 
lessons learned have been incorporated into the processes for the current proposal.  
 
Summary of Preliminary Data and Lessons Learned 
Our prior research experiences with African American women with SLE have demonstrated that self-
management education delivered in weekly sessions led to improvements in lupus self-efficacy, health 
distress, and depression, but that more culturally targeted information and increased social support 
could yield more significant improvements in quality of life. More importantly, results of BLESS and IQAN 
studies, feedback from patients, extensive review of the literature and preliminary data from the PALS 
pilot study suggest that a peer mentoring intervention is credible, acceptable and likely to be effective at 
improving self-management, decreasing disease activity and improving quality of life in African American 
women with SLE.     
 
D. RESEARCH DESIGN AND METHODS (including data analysis) __________________________________ 
Describe the research design and the procedures to be used to accomplish the specific aims of the project. 
Include how the data will be collected, analyzed, and interpreted and specify what statistical methods will be used.   
Describe any new methodology and its advantage over existing methodologies. Discuss the potential difficulties 
and limitations of the proposed procedures and alternative approaches to achieve the aims. As part of this 
section, provide a tentative sequence or time-table for the project. Point out any procedures, situations, or 
materials that may be hazardous to personnel and the precautions to be exercised.   
 
Overview of Study Design. The Care-coordination Approach to Learning Lupus Self-Management (CALLS) study 
is a double arm, pre-post pilot designed to examine whether modeling and reinforcement from a lay patient 
navigator/care coordinator improves disease self-management, indicators of disease activity, health related 
quality of life (HRQOL), and 30-day readmission in SLE inpatient admissions. We will recruit 40 patients (20 
questionnaires and phone sessions and 20 questionnaires only) with active SLE upon hospital admittance at the 
Medical University of South Carolina (MUSC). The lay patient navigator/care coordinator will be trained to deliver 
intervention content by twelve weekly telephone sessions carried out across the course of the study. All 
participants will be assessed using validated measures of patient reported outcomes at baseline, mid-intervention 
(6 weeks post-enrollment), and immediately following the intervention (12 weeks post-enrollment). Outcomes for 
patients who agree to phone sessions will be compared with the outcomes of patients who opt to participate in 
questionnaires only. The study will last 12 months with recruitment and enrollment over 6 months, 3 months for 
intervention delivery and 3 months for data analysis.  
 
Study Population. The total number of individual patients with systemic lupus erythematosus (SLE) currently 
being followed by clinicians at MUSC is 1,159 in the past six months that had this encounter diagnosis and 1,526 
with this diagnosis in the chart history or problem list or encounter diagnosis, of which approximately 60% are 
African American and 90% are female. This will allow for the assessment of impact and cost 
savings/effectiveness according to underrepresented racial and gender categories. The target population for this 
study will be SLE inpatient admissions. There are approximately 35 SLE and Scleroderma hospital admissions 
each month, so it is expected that over a 3-month recruitment period, we will be able to recruit 40 participants (20 
questionnaires and phone sessions and 20 questionnaires only).   
 
Recruitment of Lay Patient Navigator/Care Coordinator 
The PI will identify a suitable lay patient navigator/care coordinator based on their maturity, emotional stability, 
and verbal communication skills. Suitable candidates will have at least a high school diploma or equivalency with 
at least one year of patient care experience in a health care facility; or a Certified Nursing Assistant; or successful 
completion of a Nursing Assistant or Medical Assistant course at an accredited institution or equivalent training; or 
EMT or Paramedic certification; or a Bachelor's degree. They will possess the ability to understand and implement 
a variety of detailed instructions in the execution of therapeutic procedures and the ability to make accurate 
physical observation of patients. Candidates must communicate effectively both verbally and in writing. Potential 
lay patient navigators/care coordinators will also understand that the position may require working irregular hours 
under stressful conditions, holidays and weekends. Within two months of date of hire, the selected candidate will 
be expected to successfully pass the online course modules and skills validation for basic skills. They will be 
expected to have reliable attendance, and are responsible for maintaining their Basic Life Support (BLS) and any 
other annual competencies. Since mentoring from peers can establish trust and in turn decrease disparities in 
health care outcomes[178] and peers who have experience managing their lupus may be in a better position than 
those without the condition to share knowledge and experience that others may not be able to relate to, the ideal 
candidate will have lupus or be a family member or friend of someone with lupus. Thus, additional considerations 
include: 1) disease duration > 2 years; 2) considered competent in the management of their conditions as 
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assessed by the PI (Williams) and clinical consultant (Oates); 3) able to attend scheduled training sessions; 4) at 
least some college due to the fact that their role that involves counseling, modeling, and delivering education; and 
5) willing to provide one-on-one support to patients with SLE. We already have identified four candidates as a 
potential lay patient navigator/care coordinator. 
 
Recruitment of SLE patients 
Admitted SLE patients will be referred by their physician for participation in the study, who will provide a letter that 
will explain the study and provide participants a number to call if they have questions or concerns prior to 
agreeing to participate. Participants who indicate interest in the study will be immediately screened for eligibility, 
and if eligibility criteria are met, informed consent will be obtained. Once a patient has been consented, they will 
be randomized to membership in one of the two study arms. assigned to the intervention (complete 
questionnaires and phone sessions) or control (complete questionnaires only) arm, and the rest of the recruitment 
visit will include baseline self-report assessments and scheduling of phone sessions (if applicable). Preliminary 
data from our group suggests that those participants with the worse outcomes at baseline experienced the largest 
gains post-intervention, so the proposed intervention focuses on patients with high needs (as indicated by hospital 
admission) to reach those with the greatest potential for benefit from supportive services. This approach could 
ultimately incorporate the lupus nephritis risk prediction model/tool being developed by Dr. Oates to prevent renal 
failure and admissions due to renal flares. 
 
Inclusion criteria for SLE patients include: 1) Hospital admission for SLE-related issue; 2) clinical diagnosis of 
systemic lupus erythematosus (SLE) from a physician; 3) 18 years of age or older; 4) able to provide informed 
consent and take part in ongoing assessment/evaluation activities (self-reported questionnaires); 5) able to 
commit to duration of study (3 months); 6) able to communicate in English; and 7) have an active phone line 
(landline or cell phone) for the duration of the study, if agreeing to phone sessions with the lay patient 
navigator/care coordinator. Exclusion criteria include: 1) cognitive impairment; 2) acute decompensation of 
chronic conditions precluding participation; 3) conditions that preclude participation in assessments (e.g. 
blindness or deafness); and 4) terminal illness or life expectancy less than 6 months as evaluated by physician.  
 
Lay Patient Navigator/Care Coordinator Service Elements.  
Training: Peer mentors are usually individuals who have successfully coped with a similar condition as their 
mentees.[179-183] 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.[175,184] Similarly, upon hire, the lay patient navigator/care coordinator will receive six hours 
of training and participate in a week of practice role-playing, followed by another six hours of training, prior to 
working with patients.[185] The lay patient navigator/care coordinator will be given a written manual presenting all 
material in detail for their ongoing reference. Navigator/Coordinator training will emphasize how to provide support 
and will include development of skills to facilitate conversations about SLE, SLE-related behaviors, thoughts, and 
feelings, and the nature of recommended treatments, as well as to alleviate the patient’s sense of isolation by 
giving them the opportunity to discuss their condition with someone who has shared the experience; to enhance 
and reinforce the patient’s sense of self-efficacy to manage their condition; and to encourage the patient to 
participate actively in the recommended self-management skills building therapy.  
Phone sessions: The CALLS program will focus on enhancing the health of SLE patients, with emphasis on 
patient empowerment and promoting proactive participation in health care. Recruitment and enrollment will occur 
on a rolling basis, and the program will consist of 12 weeks of service delivery that will include one standard 
educational session by telephone or in-person meeting every week. The weekly educational session will be 
generally structured in three parts: introduction, structured education, and problem solving. Weekly content will be 
adapted from the twelve modules of the Peer Approaches to Lupus Self-management (PALS) study,[155] and 
further tailored according to prominent barriers to care in the scientific literature.[186] Content will include: 1) 
Medication adherence; 2) Communication with provider; 3) Patient engagement; 4) Recognizing and treating 
depression; 5) Overcoming socioeconomic barriers; 6) Social Support network; 7) Appointment/ Lab adherence; 
and 8) Transportation. The lay patient navigator/care coordinator will respond to individual patient needs by 
tailoring intervention content to personal requirements and facilitating care coordination and will be able to 
address insurance, financial, and logistical issues (e.g., transportation, appointment scheduling, child or elder 
care), while providing understandable health education that may lessen fears of SLE diagnosis and 
treatment.[174] Lay patient navigator/care coordinator activities will be guided by frequent self-report 
assessments, which will help to identify patient concerns across multiple domains, triage patients to appropriate 
resources, and ultimately overcome barriers to health care. The lay patient navigator/care coordinator can use 
baseline data collected prior to phone sessions to describe preliminary patient themes (i.e., disease activity and 
damage, depression, medication adherence, communication with provider, patient engagement) and subsequent 
assessments can be used to track progress. Based on our experiences with the MCRC/SCTR-funded Peer 
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Approaches to Lupus Self-management (PALS) peer mentoring pilot study, we are fairly certain that 100% of 
scheduled sessions will occur and that participants will be compliant and responsive to educational content. 
 
Treatment Fidelity. Drs. Williams and Oates will deliver training for the lay patient navigator/care coordinator at the 
onset of the study. They will be given parameters for their roles and instructed on how to handle potential issues 
that may arise. After the initial training, the lay patient navigator/care coordinator will continue to meet with the PI 
weekly to identify challenges and reinforce the guidelines for their role.[185] They will be required to submit logs 
of the number of calls made, number of hours spent with patients, and content covered during that week. Self-
report assessments will be used to track the effectiveness of their services. 
 
Data Collection Schedule. Study questionnaires were carefully chosen based on available evidence of previous 
validation and their ability to measure key elements of the study aims. The primary method of data collection will 
be face-to-face interview. All study visits will take place in an MUSC affiliated hospital, the Research Nexus or 
comparable private location on the campus of MUSC. Indicators of medication adherence will be extracted from 
the electronic medical records. Financial data will be extracted from the research data warehouse for historical 
and patient-specific data for cost effectiveness. The MUSC REDCap system will be used for data management. 
 
Primary Outcomes. Primary outcomes of quality of life, self-management, and disease activity (including 
medication adherence) will be measured using the Lupus Quality of Life Questionnaire (LUP-QOL), which 
incorporates the Medical Outcomes Study (MOS) Short Form 36 Health Survey (SF-36) and the Functional 
Assessment of Chronic Illness Therapy-Fatigue (FACIT-F);[187-189] the Patient Activation Measure (PAM), 
[190,191] which assesses an individual’s knowledge, skill, and confidence for managing their health and 
healthcare;  medication refill data in electronic medical records to further validate treatment 
engagement/adherence;  30-day readmission data to assess cost savings or deficit (compared to historical data 
from the prior year); and the Systemic Lupus Activity Questionnaire (SLAQ),[192] which is based on items from 
the physician-rated Systemic Lupus Activity Measure (SLAM) that could be self-reported.[193,194]  
 
Process Measures and Secondary Outcomes. To assess for differences in outcome expectancy, a modified 
treatment credibility scale developed by Borkovec and Nau (1972) will be used. Satisfaction with Care will be 
measured with a previously validated general scale to measure satisfaction/dissatisfaction with health care. Other 
covariates will be measured by previously validated items from the 2002 National Health Interview Survey [NCHS 
2004] to capture age, marital status, education, household income, and health insurance; the Chew Health 
Literacy Screening Survey[195] to detect potential health literacy problems; the Arthritis Self-Efficacy Scale pain 
and other symptoms sub-scale, arthritis.[196,197] which measures confidence in one’s ability to manage the pain, 
fatigue, frustration, and other aspects of disease; the PHQ-9, which scores each of the 9 DSM-IV criteria for 
depression;[198,199] and the 7-item General Anxiety Disorder scale (GAD-7).[200]  
 
Analysis Plan 
Aim 1 - Feasibility analyses: Important measures of feasibility will include recruitment, compliance, non-response 
proportions and participant satisfaction.  We will use 95% confidence intervals (CI) for proportions to estimate the 
proportion of participants who agree to participate out of the number who are initially approached, the proportion 
who are compliant with the treatment protocol, and the proportion who exit the study prematurely (drop out). In 
addition, frequency distributions describing the participants' reasons for noncompliance and discontinuation of 
study participation will be developed. We will also evaluate patient satisfaction with the lay patient navigator/care 
coordinator services using a likert-type satisfaction scale. For the continuous feasibility measures (e.g. treatment 
credibility, treatment adherence, phone sessions and attrition), frequency distributions and the median and mean 
responses (with 95% CIs) will be obtained. 
 
Aim 2 - Estimation of effect sizes for calculating sample size for future R01: Analyses for Aim 2 of the 
pilot/feasibility study will focus on estimation of preliminary effectiveness as determined by: (a) change in quality 
of life; (b) change in self-management; and (c) change in disease activity (self-reported). Estimates of effect sizes 
for outcome variables will be reported as point estimates (mean differences between pre-post measures, as 
appropriate) and interval estimates (95% CI) to provide a preliminary indication of the presence of a clinically 
important treatment effect.[201-203] After studying the distributions of baseline characteristics, we will use a linear 
mixed-effects regression model to estimate the difference in the change from baseline between the two groups. 
Least squares means for each outcome variable will be compared at the primary time point (week 12) and at 
intermediate time points (week 6 or 12) using model contrasts to estimate the corresponding 95% CI for the 
estimates of the difference in outcome means (effect sizes) between and within treatment group. 
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Aim 3 – Collection of resource use and cost information: With a total of 40 patients, and 20 patients in the 
intervention group, we expect a maximum of 6-8 readmissions over 30 days. If the readmission rate was reduced 
from 20% to 15%, there would only be about 7% power to detect a difference. Further, the mean cost of lupus 
admissions is about $17,000, but the SD of these costs is around $30,000, which indicates that it is not feasible to 
expect to detect a difference in cost between the groups. However, there is a large amount of resource use and 
cost information that will be collected to inform a well-designed economic study of the cost-effectiveness of the 
use of lay-navigators for SLE patients in the acute care setting. To plan a larger trial with an economic 
component, the following pilot data will be collected: 1) resource use and cost of training the navigator; 2) cost of 
use of the navigator for 12 weeks; 3) any issues related to recidivism of patients once they no longer have the 
navigator support; 4) association between length of stay (LOS) of the initial admission and subsequent 
readmissions; 5) total number of admissions and days in the hospital for the 12 week intervention period (some 
patients have more than one readmission within 30 days of discharge and at least 50% of readmissions over 90 
days happen after the 30-days benchmark); 6) use of other services, such as ER visits; 6) distributions of cost for 
the medical care resources used; 7) other medical care resources of importance to patients; 8) economic and 
financial barriers to use of care outside the hospital setting; and 9) how much of the care resources that patients 
use during the study period is missed because patients get care from other hospitals or entities who are not part 
of the MUSC record system. For collection and analysis of pilot data, resource use and cost data will be accessed 
through the Services, Pricing, and Application for Research System (SPARC Requests), which is available to 
MUSC-based investigators under MUSC’s Clinical and Translational Science Award (CTSA). The system allows 
for easy access to pricing for services across the MUSC campus and its providers and focuses on billing 
compliance and budgetary analysis. In order to extract data from the MUSC record systems, services are 
requested through an online portal and data is then provided through direct consultation. Within the SPARC 
system, members of the study team will also be able to track service utilization and pricing throughout the 
duration of the study.  
 
Sample Size Justification: The primary goal in Aim 1 is to estimate the proportion of participants who are 
compliant in the two groups.   A sample of 20 subjects per group provides a 95% confidence interval for 
compliance within group with a width < 0.46 assuming at least 50% compliance.  Compliance is anticipated to be 
greater than 50% which will yield a more precise estimate. The primary goal in Aim 2 is to estimate the change in 
LUP-QOL between baseline and 12 months post intervention within and between each treatment.  Mean change 
from baseline with group and the difference in change between groups will be estimated using contrast 
statements from a linear mixed model of LUP-QOL score with fixed effects for treatment, time, and the treatment 
by time interaction and a random subject effect.  A sample of 20 participants measured at 3 time points and 
assuming an AR(1) correlation with p=0.5 allows us to estimate a two-sided 95% confidence interval for change in 
LUP-QOL from baseline within group to within 0.57 standard deviations (1).  A sample size of 20 subjects per 
treatment group also allows us to estimate a 95% confidence interval for the difference in change in LUP-QOL 
from baseline between the two groups to within 0.64 standard deviations from the mean assuming common 
standard deviation between the groups. 
 
E. PROTECTION OF HUMAN SUBJECTS________________________________________________________ 
 
1.  RISKS TO THE SUBJECTS  
a.  Human Subjects Involvement and Characteristics  
- Describe the proposed involvement of human subjects.  
- Describe the characteristics of the subject population, including their anticipated number, age range and health 
status.  
 
The overarching aims of this pilot project is to provide preliminary evidence on the cost-effectiveness of a lay 
patient navigator/care coordinator for patients with SLE, targeting inpatient admissions to prevent readmissions as 
a marker of failed self-management. Our rationale is that a lay patient navigator/care coordinator integrated into 
the health care team to provide modeling and reinforcement to SLE patients will encourage patients to engage in 
activities that promote the learning of disease self-management skills and support their practice of these learned 
skills. This will lead to improved health-related quality of life, self-management, and disease activity and 
associated reductions in healthcare costs.   
 
Patient eligibility criteria: The study inclusion and exclusion criteria are as follows: 
 
Inclusion criteria for SLE patients include: 1) Hospital admission for SLE-related issue; 2) clinical diagnosis of 
systemic lupus erythematosus (SLE) from a physician; 3) 18 years of age or older; 4) able to provide informed 
consent and take part in ongoing assessment/evaluation activities (self-reported questionnaires); 5) able to 
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commit to duration of study (3 months); 6) able to communicate in English; and 7) have an active phone line 
(landline or cell phone) for the duration of the study, if agreeing to phone sessions with the lay patient 
navigator/care coordinator. Exclusion criteria include: 1) cognitive impairment; 2) acute decompensation of 
chronic conditions precluding participation; 3) conditions that preclude participation in assessments (e.g. 
blindness or deafness); and 4) terminal illness or life expectancy less than 6 months as evaluated by physician.  
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Targeted/Planned Enrollment Table 

 
Total Planned Enrollment 40 
 

TARGETED/PLANNED ENROLLMENT: Number of Subjects 

Ethnic Category 
Sex/Gender 

Females Males Total 
Hispanic or Latino    2     1       3 
Not Hispanic or Latino    34     3       37 

Ethnic Category: Total of All Subjects* 40 

Racial Categories  

American Indian/Alaska Native 0 0 0 
Asian 0 0 0 
Native Hawaiian or Other Pacific Islander 0 0 0 
Black or African American 29 3 32 
White 7 1 8 

Racial Categories: Total of All Subjects* 36 4 40 

 
*The “Ethnic Category: Total of All Subjects” must be equal to the”Racial Categories: Total of All Subjects”.  
 
- Identify the criteria for inclusion or exclusion of any subpopulation.  
- Explain the rationale for the involvement of special classes of subjects, such as fetuses, neonates, pregnant 
women, children, prisoners, institutionalized individuals, or others who may be considered vulnerable populations. 
Note that 'prisoners' includes all subjects involuntarily incarcerated (for example, in detention centers) as well as 
subjects who become incarcerated after the study begins. 
- If you propose to exclude any sex/gender or racial/ethnic group, include a compelling rationale for the proposed 
exclusion. For example, 1) the research question addressed is relevant to only one gender or 2) evidence from 
prior research strongly demonstrates no difference between genders.  
- Provide either a description of the plans to include children or, if children will be excluded from the proposed 
research, then you must present an acceptable justification for the exclusion.  For example, 1) the condition is 
rare in children as compared to adults or 2) insufficient data are available in adults to judge risk in children. 
- List any collaborating sites where human subjects research will be performed, and describe the role of those 
sites in performing the proposed research. 
 
African Americans display the highest rates of lupus. Due to the exposure of African Americans to a unique 
trajectory of stressors throughout the life course, it may be critical to test patient navigation as an alternative 
strategy to improve outcomes in this population. 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 could result in health improvements that have not been attainable with other 
interventions. This would significantly reduce disparities and have considerable public health impact. 
  
In the United States, the highest lupus morbidity and mortality rates are among African American women. SLE 
affects approximately 1 in 250 African American women of childbearing age. Very few men are affected by the 
disease with a general ratio of 10 females to every 1 male with SLE.  
 
b.  Sources of Materials  
- Describe the research material obtained from living human subjects in the form of specimens, records, or data.   
- Describe any data that will be recorded on the human subjects involved in the project.  
- Describe the linkages to subjects, and indicate who will have access to subject identities.   
- Provide information about how the specimens, records, or data are collected and whether material or data will 
be collected specifically for your proposed research project. 
 
1. Research Material & Data: Sources of research material include medical records and research questionnaires. 
2. Linkages to Subjects: Subjects will provide identifying information in addition to research data. Paper 
documents pertaining to this study will be stored in locked file cabinets in both the clinical center and the data 
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management center, and data will be entered into secure, password-protected web databases developed for this 
study. A database of name, contact address, telephone number, and other research identification numbers will be 
stored separate from the study database, for purposes of audit by the MUSC IRB, if necessary. Access to study 
data will be limited to research personnel.  
3. Collection of Data and Specimens:  
Personnel: A part-time lay patient navigator will be responsible for consent, enrollment and data collection, a part 
time health economist will be responsible for accessing and analyzing resource use and cost data, and a part-
time data coordinator (DC) will be responsible for data management and analyses for patient reported outcomes. 
Data Collection Schedule: At the baseline visit, the lay patient navigator will give detailed explanation of the study, 
the reimbursement schedule, and obtain consent. Participants will complete a questionnaire that captures 
demographics, health literacy, coping, disease activity, disease self-management, anxiety, depression, and 
quality of life. The lay patient navigator will review study goals, establish the schedule of study sessions, obtain 
contact information (primary and alternate telephone numbers), and receive study materials. After the baseline 
assessment, follow-up assessments will be conducted at 6 weeks and 12 weeks. As much as possible, research 
visits will be scheduled on the same day as their clinic visit. 
 
c.  Potential Risks  
- Describe the potential risks to subjects (physical, psychological, social, legal, or other), and assess their 
likelihood and seriousness to the subjects.  
- Where appropriate, describe alternative treatments and procedures, including the risks and benefits of the 
alternative treatments and procedures to participants in the proposed research. 
 
Potential risks to the patient include possible violation of the patient’s privacy, discomfort with questions on the 
research questionnaire, and psychological distress. Details on how these risks will be minimized are discussed 
under adequacy of protection against risks below. 
Confidentiality:  This will be maintained by keeping participant folders in locked file cabinets in the research 
center.  Only participants’ unique identification numbers will be recorded in folders and on data forms.  The 
database will remain on the MUSC computer system that use unique ID numbers, rather than names, and will be 
password-protected. 
 
2.  ADEQUACY OF PROTECTION AGAINST RISKS  
 
a.  Recruitment and Informed Consent 
- Describe plans for the recruitment of subjects (where appropriate) and the process for obtaining informed 
consent. If the proposed studies will include children, describe the process for meeting requirements for parental 
permission and child assent. 
- Include a description of the circumstances under which consent will be sought and obtained, who will seek it, the 
nature of the information to be provided to prospective subjects, and the method of documenting consent.  
 
After obtaining approval from the IRB, admitted SLE patients will be referred by their physician for participation in 
the study, who will provide a letter that will explain the study and provide participants a number to call if they have 
questions or concerns prior to agreeing to participate. Participants who indicate interest in the study will be 
immediately screened for eligibility, and if eligibility criteria are met, informed consent will be obtained. Once a 
patient has been consented, they will be randomized to membership in one of the two study arms. assigned to the 
intervention (complete questionnaires and phone sessions) or control (complete questionnaires only) arm, and the 
rest of the recruitment visit will include baseline self-report assessments and scheduling of phone sessions (if 
applicable).  
 
b.  Protection against Risk 
- Describe planned procedures for protecting against or minimizing potential risks, including risks to 
confidentiality, and assess their likely effectiveness. 
- Where appropriate, discuss plans for ensuring necessary medical or professional intervention in the event of 
adverse effects to the subjects.  
- Studies that involve clinical trials (biomedical and behavioral intervention studies) must include a description of 
the plan for data and safety monitoring of the research and adverse event reporting to ensure the safety of 
subjects in Section 4 below.  
 
Given the complexity of SLE and the overall study goal to provide modeling and reinforcement by a lay patient 
navigator to lupus patients to encourage them to engage in activities that promote the learning of disease self-
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management skills and support their practice of these learned skills, every attempt will be made to ensure that the 
study/navigation does not negatively impact the patient. To address this potential concern the following approach 
will be implemented: 
1. Upon hiring, lay patient navigators will receive training, prior to working with patients.  
2. Lay patient navigators will be given a written manual presenting all the material in detail for their ongoing 
reference. 
3. Lay patient navigators will be given parameters for their roles and instructed on how to handle potential 
issues that may arise (e.g. not providing clinical advice) along with role-playing.  
4. After the initial training, the lay patient navigator will continue to meet with the PI weekly to identify 
challenges and reinforce the guidelines of the study. During these meetings, the PI will also monitor the lay 
patient navigator's comfort with interactions with patients. If the lay patient navigator express discomfort and/or 
feeling overwhelmed, the study will be terminated. 
5. Weekly phone calls to patients and PI meetings with the lay patient navigator will be used to track 
participant satisfaction with the navigation process.  
 
Additional protections against potential risks include the following: 
1. Psychological Distress: Because we will be administering a questionnaire that measures the presence of 
depression, we will take several steps to ensure the safety of research participants. Research personnel will be 
trained by the PI to identify patients who meet criteria for depression on the PHQ-9. Participants who screen 
positive for depression will be assessed by a clinician before leaving their study visit to ensure their well-being 
and verbally instructed to seek care from their PCP. If deemed appropriate, they will also be given the Suicide 
Prevention National Hotline, 1-800-SUICIDE (784-2433), and told to call if they experience acute worsening of 
symptoms before they can be seen by their PCP. 
2. Administration of Research Questionnaires: Some participants might be offended by detailed questions about 
emotional or physical health status and impairment. All participants will be informed at the outset that they may 
terminate participation at any point. Past research suggests that data collection using these measures can be 
conducted without undue psychological distress or exacerbation of symptoms among study participants. 
3. Unknown risks: Participation in research may have other unknown risks. The researchers will advise 
participants if they learn of emerging information that might alter participants’ decisions to participate. 
 
Participants requiring medical or other professional intervention for study-related events will be provided with 
appropriate and timely medical guidance by the PI. If adverse events occur during the conduct of this study, they 
will be reported to the MUSC IRB in accordance with Section 4.7 - Unanticipated Problems and Adverse Events 
Policy and Procedures.  
 
To protect against the potential risk of loss of confidentiality and/or breach of privacy, data will be compiled using 
codes in lieu of personal identifiers. Access to study data will be limited to research personnel. Development of 
and security oversight for the electronic database for this study will be performed by the PI and study statistician. 
Paper documents pertaining to this study will be stored in locked file cabinets and electronic data will be entered 
into secure, password-protected databases developed for this study by the research assistants. The PI will 
perform periodic review of the data entry process to ensure accuracy of recording. When study results are 
published or presented, only aggregate reports of the results will be used and participants’ identity will not be 
revealed. A file of name, contact address, telephone number, and other research identification numbers will be 
stored separately on paper and on computer, for purposes of audit by the MUSC IRB, if necessary.  
 
In the event of negative interactions between the lay patient navigator/care coordinator and patients, the following 
steps will be taken: 
1. The PI will communicate with patients and the lay patient navigator on a weekly basis to assess calling 
patterns, content of calls, any other interactions between the lay patient navigator and patient(s), and any 
concerns either may have. 
2. Patients and the lay patient navigator will be encouraged to contact the PI at any time if they run into a 
difficult situation with a patient. If during such communication, patient or the lay patient navigator reports that they 
believe that their patient/lay patient navigator may be depressed, homeless/displaced, suicidal, has broken 
confidentiality, is repeatedly asking for medical advice, prying too much into their personal life, or that they are 
simply not connecting, the PI will meet with each party individually to discuss, troubleshoot, and develop solutions 
or direct to services, when applicable. 
3. If the patient/lay patient navigator does not resolve the issue successfully on their own (with the exception 
of issues of suicidality, depression, and homelessness, which they are instructed to turn over to the PI to 
handle/address), the PI will meet with the pair together to discuss, troubleshoot, and develop solutions. 
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4. If the patient and lay patient navigator agree to continue, but report that issues can/have not been 
resolved, the PI will remove that patient from the study.  
5. If complaints persist about a specific patient or the lay patient navigator that contradict study procedures 
(e.g., breaking confidentiality, not adhering to intervention format), that participant could be asked to leave the 
study. If multiple patients express discontent with the lay patient navigator, the study will be terminated. 
 
3.  POTENTIAL BENEFITS OF THE PROPOSED RESEARCH TO THE SUBJECTS AND OTHERS  
 
- Discuss the potential benefits of the research to the subjects and others.  
- Discuss why the risks to subjects are reasonable in relation to the anticipated benefits to subjects and others. 
 
The overarching aims of this pilot project is to provide preliminary evidence on the cost-effectiveness of a lay 
patient navigator/care coordinator in forty (40) systemic lupus erythematosus (SLE) patients, targeting inpatient 
admissions to prevent readmissions as a marker of failed self-management. Our rationale is that a lay patient 
navigator/care coordinator integrated into the health care team to provide modeling and reinforcement to SLE 
patients will encourage patients to engage in activities that promote the learning of disease self-management 
skills and support their practice of these learned skills.   
 
4.  IMPORTANCE OF THE KNOWLEDGE TO BE GAINED  
 
- Discuss the importance of the knowledge gained or to be gained as a result of the proposed research.  
- Discuss why the risks to subjects are reasonable in relation to the importance of the knowledge that reasonably 
may be expected to result. 
- NOTE: Test articles (investigational new drugs, devices, or biologicals) including test articles that will be used for 
purposes or administered by routes that have not been approved for general use by the Food and Drug 
Administration (FDA) must be named. State whether the 30-day interval between submission of applicant 
certification to the FDA and its response has elapsed or has been waived and/or whether use of the test article 
has been withheld or restricted by the Food and Drug Administration, and/or the status of requests for an IND or 
IDE covering the proposed use of the test article in the research plan. 
 
The proposed pilot study if successful will lead to improved health-related quality of life, self-management, and 
disease activity and associated reductions in healthcare costs. The project is innovative because it will be the first 
study of its kind in this field to test use of a lay patient navigator/care coordinator as a means of sustaining and 
expanding health improvements and corresponding cost savings associated with peer mentorship. Despite the 
proliferation of patient navigation programs across the United States, information related to the economic impact 
and sustainability of these programs is lacking.[170] 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, demonstration of a cost-effective and feasible means of sustaining benefits could result in health 
improvements that have not been attainable with other interventions. This would significantly reduce disparities 
and have considerable public health impact.  
 
5.  SUBJECT SAFETY AND MINIMIZING RISKS (Data and Safety Monitoring Plan) 
 
Studies that involve *clinical trials (see description below) must include a description of the plan for subject safety 
and minimizing risks of the research, including data monitoring and adverse event reporting to ensure the safety 
of subjects. The complexity of the plan should be determined by the level of risk to subjects. The plan should 
specify: 1) what will be monitored, 2) how frequently the monitoring will occur, 3) who will be responsible for the 
monitoring, and 4) study endpoints.  
 
The data and safety monitoring plan will include an internal Data Safety Monitoring Committee (DSMC) and the 
institutional IRB. The purpose of the DSMC and IRB are to ensure the safety of participants and the validity and 
integrity of the data. The PI will monitor lay patient navigator and patient reports of their activities and 
communications to ensure that participants are safe and to detect any unexpected adverse events and report any 
concerns to the DSMC. Summaries of adverse events reports or patient safety concerns raised by the DSMC or 
IRB will be made to the respective funding agency in the annual progress report unless the nature of a particular 
event is such that it warrants immediate reporting.  
 
DSMC: The DSMC will consist of a health disparities researcher, biostatistician, and a designated medical 
monitor (board certified rheumatologist who will have oversight on medical risks and review adverse events) who 
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are not affiliated with the project. The functions of the DSMC will include: 1) provide scientific oversight; 2) review 
all adverse effects or complications related to the study; 3) monitor accrual; 4) review summary reports relating to 
compliance with protocol requirements; and 5) provide advice on resource allocation. The DSMC will meet 
quarterly and as necessary by telephone. The recommendations of the DSMC will be reviewed and the PI will 
take appropriate corrective actions as needed.  
 
Institutional IRB: The IRB will review and approve the funded protocol, review patient consent forms, ensure 
protection of patient privacy and safety, and monitor the study on an ongoing basis. Adverse events will be 
reported to the IRB as they occur. Annual reports to the IRB will indicate accrual rate, adverse events, new 
findings that may influence continuation of the study, and reports of the DSMC.  
 
*Clinical Trials 
A clinical trial is a prospective biomedical or behavioral research study of human subjects that is designed to 
answer specific questions about biomedical or behavioral interventions (drugs, treatments, devices, or new ways 
of using known drugs, treatments, or devices).  
Clinical trials are used to determine whether new biomedical or behavioral interventions are safe, efficacious, and 
effective.  Behavioral human subjects research involving an intervention to modify behavior (diet, physical activity, 
cognitive therapy, etc.) fits these criteria of a clinical trial.  Human subjects research to develop or evaluate clinical 
laboratory tests (e.g. imaging or molecular diagnostic tests) might be considered to be a clinical trial if the test will 
be used for medical decision-making for the subject or the test itself imposes more than minimal risk for subjects. 
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Medical University of South Carolina (MUSC) 
MUSC is the center of the state’s largest medical complex located near the Ashley River on the western border of 
Charleston, SC.  A free-standing academic health center, MUSC is the only tertiary/quaternary care referral 
center for the entire state. Within a four-block radius of MUSC are the Ralph H. Johnson VA Medical Center,  
Charleston  County  Health  Department,  Charleston Center  community  addiction  treatment  program,  
Roper/St.  Francis Healthcare (the area’s largest community hospital), and numerous health professional offices 
and services. 
 
Education 
MUSC is the oldest medical school in the southern United States, which was founded in 1824. MUSC now has six 
colleges: Medicine, Pharmacy, Nursing, Graduate Studies, Health Professions and Dental Medicine. The 
University is fully accredited by the Southern Association of Colleges and Schools (SACS) to award  bachelor’s,  
master’s,  doctoral  and  health  professional  degrees  with  further  accreditation  by  JCAHO, LCME  and  other  
national,  professional  and  specialized  accrediting  bodies.  The teaching faculty on campus consists   of   
~1,200   full-time   and   >200   part-time   members.   MUSC   offers   professional   education   at 
undergraduate,  graduate  and  postgraduate  levels  appropriate  to  the  health  care  disciplines,  awarding  
~900 degrees annually with enrollment of >2,600 degree-seeking students. In addition, the university coordinates 
the training  of  approximately  80  interns,  400  medical/surgical  residents  and  100  specialty  fellows  in  
ACGME- approved programs and dozens of dental and pharmacy residents. 
 
Community 
MUSC is the third largest agency in the state and the largest employer in the Charleston area with more than 
13,000 employees in the University and Medical Center. MUSC also leads the South Carolina Area  Health  
Education  Consortium  (AHEC),  linking  the  academic  health  sciences  center  in  Charleston  to community-
based  health  care  centers  statewide  with  an  emphasis  on  health  disparities,  rural  health  and access  to  
health  care.  SC  AHEC  has  received  national  recognition  for  outstanding  community  service  and 
leadership in innovative health services delivery and outreach programs, including the 2006 Eugene S. Mayer 
Award as the best model statewide AHEC system in the nation. 
 
Department of Public Health Sciences (DPHS) 
The DPHS, chaired by John Vena, Ph.D., has more than 55 faculty members with expertise in biostatistics, 
epidemiology and behavioral sciences. They collaborate with multiple investigators throughout the university. 
Faculty interests include both application and theory, particularly aspects of quantitative analysis relevant to 
health and health care delivery research. Faculty members in biostatistics have expertise in such areas as 
statistical genetics, categorical, longitudinal, multivariate, survival, and Bayesian analysis. They direct clinical 
trials and provide biostatistical collaboration to basic scientists, health services and clinical researchers. Faculty 
members with an emphasis in epidemiology have interests in cardiovascular disease, cancer, aging, diabetes, 
perinatal epidemiology, oral health, brain trauma, and other chronic diseases, including autoimmune connective 
tissue diseases. Faculty members have extensive external peer-reviewed funding. DPHS houses and supports 
two institutional research resource units: the Collaborative Unit and the Data Coordination Unit.   
 
DPHS has a Local Area Network (LAN) with a dedicated manager, encompassing personal computers, file 
servers, printer servers, and other shared peripherals. Individual computers are managed centrally for software 
updates and network security. In addition, DPHS has in-house resources for high performance computing, 
including 15 dual processor servers with 32bit 3.1GHz processors, each with 4 GB RAM processors. In addition, 
an 8-blade server is in the early stages of assembly that will increase the number of high performance units to 48. 
Finally, a grid computing initiative has been started in order to make effective use of this computing infrastructure 
available to non-mathematicians. The scientific software licensed to the department includes MATLAB, Splus, 
MathCAD, SAS, Statistica, NQuery, and STATA. A variety of open source software for scientific computing is also 
widely used.  In addition to the department webserver (http://www.biometry.musc.edu), DPHS hosts two 
webservers for interfacing with applications developed in the department – the bioinformatics infrastructure of the 
Marine Genomics Consortium (http://www.marinegenomics.org) and a recently configured infrastructure for 
miscellaneous bioinformatics resources (http://www.bioinformatics.musc.edu).  In order to provide a stable, 
scalable infrastructure, the latter applications run under Linux UNIX with Apache webserver configured for Secure 
Socket Layer with 128-bit encryption. The department has full-time staff responsible for the procurement, 
installation, operation, and basic maintenance of hardware and software. 
     
Collaborative Unit 
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its kind. CHDR focuses on research, training and outreach surrounding racial/ethnic, socioeconomic and 
rural/urban disparities in health. 
 
South Carolina has many rural communities where chronic health problems are compounded by poor access to 
medical care. The state’s rate for diabetes is one of the highest in the country, and our citizens face many other 
challenges due to heart disease, stroke, cancer and mental illness. Racial/ethnic and socioeconomic disparities in 
health, seen throughout the United States and the world, are also visible in Charleston, providing our team with 
many ways of understanding the factors that perpetuate health care disparities. 
 
The center has built a collaborative multidisciplinary team of researchers to focus on three main priority areas 
including: 
 
1) health disparities; 
2) rural health; and 
3) disease prevention. 
 
Specific research activities focus on chronic diseases such as cardiovascular disease, diabetes, hypertension, 
cancer, connective tissue diseases and mental health disorders. 
 
CHDR offers a number of training opportunities to grow the next generation of disparities researchers and does 
outreach to educate the community on finding solutions to health problems we all face. 
 
CHDR’s work is coordinated with efforts by the Charleston VA Health Equity and Rural Outreach Innovation 
Center (HEROIC), one of 19 VA Centers of Innovation (COIN).  Dr. Leonard Egede serves as director of both 
CHDR and HEROIC. The synergy strengthens both initiatives as we seek to understand and eliminate health 
disparities and inequities through research, training and outreach. 
 
Division of Rheumatology & Immunology 
The division of Rheumatology & Immunology has a long tradition of providing outstanding care to patients of all 
ages who suffer from rheumatic diseases. The Division has earned an international reputation for its care and 
research relating to two autoimmune connective tissue diseases - Scleroderma and Lupus.  Patients are seen in 
specialized clinics located in the Rutledge Tower at MUSC, as well as off-campus locations at MUSC Health East 
Cooper, MUSC Specialty Care-North and MUSC Specialty Care-West Ashley.   We staff a Rheumatology Clinic at 
the Ralph H. Johnson VA Medical Center and provide in-patient consultation services at each of the hospitals 
served by MUSC - Medical University Hospital, Ashley River Tower, MUSC Children's Hospital, and the Ralph H. 
Johnson VA Medical Center.  A wide range of services is provided, including comprehensive consultative care, 
infusion therapies, bone density assessments and musculoskeletal ultrasound.  In Rutledge Tower, patients are 
seen in conjunction with the Division of Pulmonary and Critical Care and Cardiology to have pulmonary function 
testing and echocardiograms performed on the day of their clinic visits. 
 
Research 
The Division is engaged in both clinical and basic research.   Members of the Division receive funding from the 
American College of Rheumatology, Arthritis Foundation, Lupus Foundation, and Lupus Clinic Trials Consortium.  
More than 50 articles/abstracts were authored by Division faculty last year, including papers in leading medical 
and scientific journals, e.g., Journal of Biological Chemistry, Arthritis & Rheumatism, and the Journal of 
Rheumatology.  Faculty members serve on numerous federal and private scientific review committees, editorial 
boards, and as officers of state and national organizations. The Division was recently approved for the creation of 
the MUSC Inflammation and Fibrosis Research Center of Economic Excellence through the South Carolina 
Centers of Economic Excellence Program which focuses on clinical and translational research related to both 
scleroderma and lupus.     
Education 
The Division is proud to be training the next generation of physicians and investigators who will study and care for 
patients who suffer from rheumatic diseases.  Faculty members actively participate in educating medical and 
graduate students, residents, clinical fellows and postdoctoral research fellows. The Rheumatology Fellowship 
Training Program, under the outstanding leadership of Dr. Faye Hant, Associate Professor, is fully accredited and 
comprised of 6 clinical and research fellows selected from a competitive pool of candidates. Fellows are 
supported in part by a NIH Training Grant (Gary Gilkeson, PI).  The Rheumatology Fellowship Training Program 
offers fellows the opportunity to see a wide array of rheumatic disease patients in a variety of clinical settings, to 
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participate in clinical and basic research, and to obtain advanced training leading to a Master’s Degree in Clinical 
Research. 
 
Recognition 
The Division of Rheumatology is honored to have been ranked 17th by U.S. News & World Report among all U.S. 
Rheumatology programs by other rheumatologists in their 2013 Specialty Rankings. Six members of the Division 
were named Best Doctors in 2012. 
 
Multidisciplinary Clinical Research Center (MCRC) 
The objective of this Multidisciplinary Clinical Research Center (MCRC) is the advancement of knowledge with 
respect to African Americans who have, or who are at risk of developing, systemic lupus erythematosus, systemic 
sclerosis, and other debilitating rheumatic diseases.  The center is built on a solid framework of strong leadership 
in Rheumatology, Biostatistics and Health Disparities Research coupled with trust and a proven track record of 
recruitment of African American patients for clinical research. 
 
Objectives of the center are to: 1) conduct and foster translational clinical research leading to improved diagnosis, 
management and ultimately a reduction or elimination of health disparities with respect to debilitating rheumatic 
diseases in African Americans; 2) focus on identifying and understanding the underlying reasons for differences in 
risk profiles and disease progression for African Americans; 3) provide information and education to patients and 
families, healthcare providers, the general public, investigators and health professionals at other academic health 
centers and government agencies.  
 
The MCRC has a robust Pilot Project Program utilizing institutional funds.  Institutional commitments support 
competitive pilot projects addressing the MCRC mission.  
 
The MCRC consists of Cores and Funded Projects 
Administrative Core 
Gary Gilkeson, Director and Richard Silver, Associate Director 
The Administrative Core provides leadership for the Center and support for the pilot projects. The core is 
responsible for the overall organization and operations of the MCRC.  Key roles of the core include leveraging 
resources, fostering productive interactions among investigators and trainees, and enhancing collaborations with 
other investigators in the field.  
 
Methodology Core 
Paul Nietert, Director 
The Methodology core helps the MCRC scientists with managing, analyzing, and reporting their data. They help 
the investigators make sure their study designs are optimal, and preform some of their own research to find new 
ways of handling large amounts of information from people's genes and their environments.  
 
Patient Resource Core 
James Oates, PI 
The Patient Resource Core serves the Projects and research base to accelerate translational research in 
scleroderma and lupus to increase knowledge of pathways of risk factors and triggers for these two devastating 
diseases that can be modified to improve and prevent these diseases.  Our community partnership increases the 
likelihood of translating findings to impact the community. 
 
Project 1: Defective c- MET Signaling in African American Scleroderma Patients 
Richard Silver and Galina Bogatkevich, MPIs 
Interstitial lung disease (ILD) is a major complication and the leading cause of mortality in scleroderma with 
significantly higher morbidity and mortality rates in African American scleroderma patients.  The potential 
pathophysiologic links between the African American race and SSc-ILD are not identified.  Our goal is to fill in the 
gaps and identify casual factors that may account for the racial differences in SSc-ILD outcomes.  These studies 
are the first in the field of scleroderma research to provide genetic and mechanistic evidence underpinning the 
known health disparities in African American SSc patients. 
 
Project 2: Genetic and Environmental Influences on SLE and Lupus- Related Autoimmunity 
Gary Gilkeson and Diane Kamen, MPIs 
Systemic lupus erythematosus (SLE) is a devastating disease primarily affecting young African American women.  
The cause of SLE is felt to be a combination of genetics and environmental exposures.  Determining these 
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genetic and environmental factors will provide new understanding of SLE and perhaps lead to identification of 
preventative strategies and/or new therapies.  This project uses two unique cohorts, one from Africa and one from 
South Carolina, which are genetically and culturally linked yet differ significantly in environmental exposures.  
Studies of these cohorts will lead to new understanding of the causes of SLE. 
 
South Carolina Clinical and Translational Research Institute (SCTR) 
MUSC established the South Carolina Clinical and Translational Research Institute (SCTR) in 2006 in response 
to the NIH Clinical and Translational Science Award (CTSA) Program. The main thrust of the CTSA initiative is to 
catalyze the development of interdisciplinary research initiatives to accelerate the translation of discoveries into 
improved therapies and clinical practice while breaking down programmatic boundaries. MUSC has received 
continuous NIH funding for SCTR since 2009 with the current award extending into 2020. 
 
SCTR  has  strong  statewide  impact  with  affiliate  members including the University of South Carolina, Health 
Sciences South  Carolina,  Clemson  University,  Greenwood  Genetics Center   and   the   SC   Research   
Authority.   SCTR   has implemented   an   extensive   supportive   infrastructure   and developed   innovative   
clinical   and   translational   research tools  that  are  available  to  state  and  regional  partners  and other  CTSA  
hubs.  For  example,  the  electronic  institutional Review  Board  (eIRB)  and  the  well-structured  Community 
Engaged  Scholars  Program  with  its  emphasis  on  team science and research implementation and methods 
are two Institute  of  Medicine  (IOM)-recognized  examples  of  SCTR initiatives.   SCTR’s   Clinical   Trials   
Registry   facilitates statewide recruitment into clinical and translational research protocols  conducted  by  MUSC-
based  investigators,  enhancing  the  diversity  and  representativeness  of  study participants.  SCTR  has  
created  an  outstanding  platform  to  facilitate  access  and  utilization  to  research resources,  the  Support  
Center  for  Clinical  &  Translational  Science  (SUCCESS),  which  serves  as  the  “front door”     for     statewide     
navigation,     providing     access     to     CTSA     resources     for     all     stakeholders 
(http://sctr.musc.edu/success).   In   addition   to   providing   direct   consultation,   SUCCESS   partnered   with 
Biomedical Informatics team to develop SPARC (Services, Pricing and Application for Research Centers), an 
online  one-stop-shop  catalog,  request  engine  and  work  fulfillment  portal  for  core  research  services  and 
resources. SPARC is currently used by almost 20 other academic health centers. SPARC 2i is being explored as  
a  cloud-based  version  to  support  collaborative  sharing  of  research  services  and  resources  across  CTSA 
 
SCTR Research Nexus 
The SCTR Research Nexus is a comprehensive clinical research service line for MUSC investigators that enables 
and enhances translational and patient-oriented research infrastructure including: a fully-equipped outpatient 
clinic, blood drawing station, sample preparation laboratory, specialized molecular core laboratory, and FDA-
registered HCT/P (human cells, tissues and human cell and tissue based products) facility), and expert clinical 
research staffing (including research nurses, laboratory personnel, nutritionists, IT specialists, and a research 
coordinator core). The 9,200 sq. ft. facility on the 2nd floor of MUSC's Clinical Sciences Building includes 8 
examination rooms, 3 procedure rooms, pulmonary function testing suite and a specialized imaging/body 
evaluation suite. The SCTR Research Nexus facilities provide space and support for a myriad of studies. These 
include but aren’t limited to: investigator-initiated, federally-funded, foundation-funded, industry-initiated/industry-
sponsored, and pilot studies. The overarching goal is to facilitate patient-oriented research in a cost-effective 
manner and help strengthen the discipline of clinical and translational science. 
 
I. INVESTIGATOR BROCHURE ____________________________________________________ 
If applicable, attach the electronic version of the investigator brochure.  Go to the application under “additional 
uploads” to attach this information.   
 
J. APPENDIX_______________________________________________________________________________ 
Attach any additional information pertinent to the application, such as surveys or questionnaires, diaries or logs, 
etc.  Go to the application under “additional uploads” to attach this information.   
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CONSORT 2010 checklist of information to include when reporting a randomised trial* 
 

Section/Topic 
Item 
No Checklist item 

Reported 
on page No 

Title and abstract 

 1a Identification as a randomised trial in the title 1 

1b Structured summary of trial design, methods, results, and conclusions (for specific guidance see CONSORT for abstracts) 2 

Introduction 

Background and 

objectives 

2a Scientific background and explanation of rationale 3 

2b Specific objectives or hypotheses 3 

Methods 

Trial design 3a Description of trial design (such as parallel, factorial) including allocation ratio 4 

3b Important changes to methods after trial commencement (such as eligibility criteria), with reasons  

Participants 4a Eligibility criteria for participants 4 

4b Settings and locations where the data were collected 4-5 

Interventions 5 The interventions for each group with sufficient details to allow replication, including how and when they were 

actually administered 

4 

Outcomes 6a Completely defined pre-specified primary and secondary outcome measures, including how and when they 

were assessed 

5 

6b Any changes to trial outcomes after the trial commenced, with reasons N/A 

Sample size 7a How sample size was determined 5 

7b When applicable, explanation of any interim analyses and stopping guidelines N/A 

Randomisation:    

 Sequence 

generation 

8a Method used to generate the random allocation sequence 5 

8b Type of randomisation; details of any restriction (such as blocking and block size) 5 

 Allocation 

concealment 

mechanism 

9 Mechanism used to implement the random allocation sequence (such as sequentially numbered containers), 

describing any steps taken to conceal the sequence until interventions were assigned 

5 

 Implementation 10 Who generated the random allocation sequence, who enrolled participants, and who assigned participants to 

interventions 

5 

Blinding 11a If done, who was blinded after assignment to interventions (for example, participants, care providers, those 5 
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assessing outcomes) and how 

11b If relevant, description of the similarity of interventions N/A 

Statistical methods 12a Statistical methods used to compare groups for primary and secondary outcomes 4 

12b Methods for additional analyses, such as subgroup analyses and adjusted analyses N/A 

Results 

Participant flow (a 

diagram is strongly 

recommended) 

13a For each group, the numbers of participants who were randomly assigned, received intended treatment, and 

were analysed for the primary outcome 

6 

13b For each group, losses and exclusions after randomisation, together with reasons 6 

Recruitment 14a Dates defining the periods of recruitment and follow-up Not provided 

14b Why the trial ended or was stopped N/A 

Baseline data 15 A table showing baseline demographic and clinical characteristics for each group 12 

Numbers analysed 16 For each group, number of participants (denominator) included in each analysis and whether the analysis was 

by original assigned groups 

12 

Outcomes and 

estimation 

17a For each primary and secondary outcome, results for each group, and the estimated effect size and its 

precision (such as 95% confidence interval) 

6-7 

17b For binary outcomes, presentation of both absolute and relative effect sizes is recommended 6-7 

Ancillary analyses 18 Results of any other analyses performed, including subgroup analyses and adjusted analyses, distinguishing 

pre-specified from exploratory 

N/A 

Harms 19 All important harms or unintended effects in each group (for specific guidance see CONSORT for harms) 7-8 

Discussion 

Limitations 20 Trial limitations, addressing sources of potential bias, imprecision, and, if relevant, multiplicity of analyses 8 

Generalisability 21 Generalisability (external validity, applicability) of the trial findings 8 

Interpretation 22 Interpretation consistent with results, balancing benefits and harms, and considering other relevant evidence 8 

Other information  

Registration 23 Registration number and name of trial registry 1 

Protocol 24 Where the full trial protocol can be accessed, if available 4 

Funding 25 Sources of funding and other support (such as supply of drugs), role of funders 18 

 

*We strongly recommend reading this statement in conjunction with the CONSORT 2010 Explanation and Elaboration for important clarifications on all the items. If relevant, we also 

recommend reading CONSORT extensions for cluster randomised trials, non-inferiority and equivalence trials, non-pharmacological treatments, herbal interventions, and pragmatic trials. 

Additional extensions are forthcoming: for those and for up to date references relevant to this checklist, see www.consort-statement.org. 
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