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ABSTRACT

Objective: Very little is known about the impact
of psychosocial stress on African American lu-
pus patients. Due to the exposure of African
Americans to a unique trajectory of stressors
throughout life, it may be critical to understand
the relationship between psychosocial stress
and underlying biological mechanisms that in-
fluence disease activity and pathology in this
high risk group. Methods: The Balancing Lupus
Experiences with Stress Strategies (BLESS)
study piloted the validated “Better Choices, Better
Health” Chronic Disease Self-Management Pro-
gram (CDSMP) in 30 African-American lupus
patients participating in the SLE Clinic Database
Project at the Medical University of South Caro-
lina (MUSC). Measures of psychosocial and bi-
ological indicators of stress were collected in all
of the patients in each of the study conditions
before and after intervention activities, as well
as four months’ post-intervention, to assess the
effectiveness of the program in reducing per-
ceived and biological indicators of stress. Re-
sults: Participation in the workshops had large
effects upon depression (d = 1.63 and d = 1.68),
social/role activities limitations (d =1.15), health
distress (d =1.13 and d = 0.78), fatigue (d = 1.03),
pain (d = 0.96), and lupus self-efficacy (d = 0.85).
Neither the differences in cortisol or DHEA le-
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vels pre- and post-intervention were found to be
significantly different between intervention par-
ticipants and controls. Conclusion: The inter-
vention workshops acted to reduce perceived
stress and improve quality of life. Our findings
imply that comparable, if not more significant
gains in relevant health indicators are possible
in African American patients when provided the
opportunity to participate in CDSMP’s.
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1. INTRODUCTION

A number of studies have investigated chronic psy-
chosocial factors and acute physiological responses to
laboratory-induced stress in healthy populations [1].
Acute stress responsivity (including stress reactivity and
recovery of hypothalamic-pituitary-adrenal [HPA] axis,
autonomic, and cardiovascular systems) as well as dis-
turbances in immune regulation as a result of stress has
been examined in healthy subjects [1-3]. It is believed
that stress worsens the clinical symptomatology of pa-
tients with lupus. Recommendations to lupus patients to
avoid stress are based on numerous studies that have
demonstrated associations between daily stress and dis-
ease exacerbations [4-8]. Investigators have found that
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particularly daily stress with social relationships and so-
cial duties may be factors related to the course of disease
activity [6]. Daily stress is related impairments in visual
memory, fluency and attention in patients with SLE [5].

Even less is known about this phenomenon in African
American lupus patients. In the United States, blacks
have three-fold higher incidence and prevalence rates of
SLE as well as cause-specific mortality rates, compared
with whites [9-11]. It has been suggested that African
Americans are exposed to a unique set of risk factors that
lead to a pattern of cumulative disadvantage over time.
High rates of unemployment, poverty, violent crime,
incarceration, and homicide among African American
adults reflect this accumulation of disadvantage at mul-
tiple transition points during their development and
across the life course [12,13]. It is highly likely that early
childhood exposure to segregated, economically impove-
rished neighborhoods created by institutionalized racism
adversely affects child health and growth and sets the
Black child on a low education and economic trajectory
that increases the risk of poor physical and mental health
in adulthood [14]. Additional stressors include depriva-
tion of resources and facilities, differential exposure to
health risks in the physical environment because of eco-
nomically disadvantaged neighborhoods and poor quality
housing, higher costs of goods and services in deprived
areas, as well as roles of social networks and social capi-
tal, which often give rise to peer pressure against aca-
demic achievement and in support of crime and sub-
stance use [12,13,15,16].

A large body of evidence supports health-promoting
programs in stress management as successful in helping
people improve their health practices and related health
conditions [17]. Based on reviews of scientific literature,
investigators have suggested that therapeutic interven-
tions should be proposed to reduce psychological distress
to improve quality of life and possibly moderate the
evolution of chronic and unpredictable diseases like SLE
[4]. Cognitive-behavioral stress management (CBSM)
programs effectively reduce cortisol responses to acute
psychosocial stress [18], and such techniques have also
resulted in short-term improvement in pain, psychologi-
cal function, and perceived physical function among
persons with SLE [19]. Programs designed to reduce
stress levels of chronically ill patients have also included
support therapy, lifestyle interventions incorporating
elements of yoga or other similar disciplines, and mini-
sessions on depression, adaptive coping strategies, and
body image [19-21]. Two programs that have been
shown to be successful in improving conditions in pa-
tients with arthritis are the Arthritis Self-Management
Program (ASMP) and the generic Chronic Disease Self-
Management Program (CDSMP). Each program incor-
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porates six weeks of peer led sessions ranging in disease-
specific and more general self-help content. Both pro-
grams have demonstrated significant improvements in
health distress, self-reported global health, and activity
limitation, with trends toward improvement in self effi-
cacy and mental stress management [22].

There are multiple potential mechanisms by which
everyday and lifetime stress may adversely affect disease
pathology in lupus patients. While existing stress man-
agement programs have demonstrated improvements in
biological markers of stress, psychological function, and
physical function, interventions have not demonstrated
reductions in endpoints specific to African American
lupus patients. Due to the exposure of African Americans
to a unique trajectory of stressors throughout the life
course, it may be critical to understand the relationship
between psychosocial stress and underlying biological
mechanisms that influence disease activity and pathology
in this high risk group. Therefore, we piloted a validated
stress management program in African American lupus
patients and incorporated valid measures of psychosocial
and neuroendocrine responses to stress to assess its ef-
fectiveness in reducing perceived and biological indica-
tors of stress and improving quality of life in African
American lupus patients.

2. PATIENTS AND METHODS
2.1. Patients and Entry Criteria

Patients invited to participate in the Balancing Lupus
Experiences with Stress Strategies (BLESS) study were
African American systemic lupus erythematosus (SLE)
patients attending rheumatology clinics at the Medical
University of South Carolina (MUSC). All SLE patients
met at least four components of the 1997 ACR revised
criteria for SLE [23], were 18 years of age or older, and
had not previously participated in a self management
program. The total number of individual patients with
SLE followed by clinicians at MUSC was 1121 between
2009 and 2012. The total number of new patients with
SLE seen by clinicians at MUSC between 2011 and 2012
was 176, of which 61% were African-American and 88%
were female. Patients invited to participate in the pro-
posed study were lupus patients participating in a longi-
tudinal observational web-based SLE Database at MUSC.
There were 402 patients with lupus enrolled in the Data-
base during enrollment in this study. All patients met at
least four American College of Rheumatology (ACR)
criteria. Patients in the Database were characterized lon-
gitudinally for disease activity and quality of life. The
vast majority of subjects have had serum/urine/DNA/
RNA specimens collected and stored at —80°C. As part of
the informed consent process, participants agreed to fu-
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ture re-contact regarding other research studies. MUSC’s
SLE cohort is geographically diverse, representing more
than 60 South Carolina and North Carolina counties. Of
the 402 patients with lupus, 336 were African-American,
and 218 of whomwere Gullah African-American from
the Sea Islands of South Carolina and Georgia. Addition-
ally, as part of the associated SLE in Gullah Health
(SLEIGH), 166 unrelated age- and gender-matched Gul-
lah controls and 216 family-member Gullah controls
were enrolled.

2.2. Recruitment and Randomization
Procedures

Eligible patients from within this cohort were invited
to participate by a mailed letter that described the study
and in person, during regular clinic visits. Interested pa-
tients were randomly assigned to the intervention or
usual medical care alone. Prior to study participation,
subjects completed informed consent documents ap-
proved by the University of South Carolina (USC) and
Medical University of South Carolina (MUSC) Institu-
tional Review Boards.

2.2.1. Experimental Group

Intervention activities consisted of six weekly sessions
of the “Better Choice, Better Health” Chronic Disease
Self-Management Program (CDSMP), developed by
Stanford University and also offered in a variety of
community settings (e.g., senior centers, churches, hos-
pitals) [24,25]. People with different chronic health pro-
blems attend together and support one another in making
positive changes in their health. Workshops were facili-
tated by two trained leaders, one or both of whom were
non-health professionals with a chronic disease them-
selves. Subjects covered included: 1) techniques to deal
with problems such as frustration, fatigue, pain and iso-
lation, 2) appropriate exercise for maintaining and im-
proving strength, flexibility, and endurance, 3) appropri-
ate use of medications, 4) communicating effectively
with family, friends, and health professionals, 5) nutrition,
and, 6) how to evaluate new treatments [22,26]. It is the
process in which the program is taught that makes it ef-
fective. Classes are highly participative, and mutual
support builds the participants’ confidence in their ability
to manage their health and maintain active and fulfilling
lives [22,25]. Weekly sessions lasted approximately two
hours and were and administered by trained leaders affi-
liated with the South Carolina Department of Health and
Environmental Control (SCDHEC). Sessions were admi-
nistered in a group setting with all of the patients ran-
domly assigned to the intervention arm of the study at-
tending the same sessions together. Sessions were sche-
duled at a location that was familiar to participants at
times that were convenient for the entire group and re-
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freshments were provided.

2.2.2. Control Group

Control group patients received their usual care with
the addition of a mailed book that provided tips for living
a healthy life with a chronic condition [27]. Follow up
phone calls were made to participants in both study arms
in the period between intervention sessions to assess ad-
herence in the intervention group and gauge general
study satisfaction in both groups.

2.3. Measures

Data collected weredemographic (age, sex, etc.), be-
havioral (healthcare utilization, coping strategies, etc.),
and biological (saliva samples for neuroendocrine res-
ponses to stress). Pre-intervention measures were ob-
tained. Immediately following the six-session interven-
tion phase and then at four months post-intervention,
measures were repeated. Previous investigations have
shown marked changes in neuroendocrine responses to
stress and other biological markers of disease when post-
intervention measures are collected immediately follow-
ing study activities [7,8]. Other studies have observed
effects of the neuroendocrine stress response on the im-
mune response between three months and two years
post-intervention [4-6]. Those assigned to the control
group completed post-intervention follow-up evaluations
on the same schedule as those assigned to the experi-
mental group.

Psychosocial stress was assessed by five validated
measures. The State-Trait Anxiety Inventory (STAI) was
initially conceptualized as a research instrument for the
study of anxiety in adults [28]. It is a self-report assess-
ment device which includes separate measures of state
and trait anxiety. STAI is a 20 item 4 point likert scale,
where responses range from “not at all”” to “very much so”
(where “0” represents no likelihood of experiencing a
form of anxiety and “4” represents high likelihood of
experiencing anxiety). The Arthritis Self-Efficacy Scale
pain and other symptoms sub-scale[29] consists of 11
items designed to measure confidence in one’s ability to
manage the pain, fatigue, frustration, and other aspects of
disease; it was reworded in previous investigations to
reflect lupus rather than arthritis[19]. The scale consists
of ranges from 0 - 100, with three break points of “very
uncertain” (0), “moderately uncertain” (50), and “very
certain” (100). The Perceptions of Racism Scale is a 20-
item self-report inventory concerning medical and life-
time experiences of discrimination [30]. The Perceptions
of Racism Scale is on a 7 point likert scale whereas
“several times a day” (0) represents the likelihood that an
individual experiences racism more frequently and “nev-
er” (0) the opposite measurement effect. Health distress
was assessed using a modified version of the Medical
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Outcomes Study (MOS) health distress scale, adapted by
the Stanford Patient Education Research Center [31].
This scale consists of 3 questions in a likert format,
whereas “none of the time” (0) indicates a patient does
not experience health distress and “all of the time” (5)
representing the opposite. The Beck Depression Inven-
tory is a 21-question multiple-choice self-report inven-
tory for measuring the severity of depression [32], in a 4
point likert scale format (lower end of the scale repre-
senting normality in emotional coping and the upper end
representing extreme depression). It is composed of
items relating to symptoms of depression such as hope-
lessness and irritability, cognitions such as guilt or feel-
ings of being punished, as well as physical symptoms
such as fatigue, weight loss, and lack of interest in sex.
Quality of life was assessed using two instruments that
describe a spectrum of quality of life outcomes. The
LUP-QOL incorporates the Medical Outcomes Study
(MOS) Short Form 36 Health Survey (SF-36) and the
Functional Assessment of Chronic Illness Therapy-Fa-
tigue (FACIT-F), which are reliable and valid instru-
ments that are frequently used in quality of life studies of
persons with lupus [33,34]. The questionnaire includes
questions pertaining to physical function, role function,
social function, mental health, health perception and pain.
Behavior Change was assessed using Stanford Patient
Education Research Center Questionnaires assessing
medical outcomes such as hospital visits, illness intru-
siveness, and use of stress management techniques [26,
35]. These are behavior change scales, modified from the
Medical Outcomes Study, to determine if participants are
practicing cognitive stress reduction (pain reduction) and
non-cognitive (mental stress management/relaxation)
techniques. These scales also assess whether key beha-
viors concerning communicating with health care pro-
viders and health care utilization have changed.

To assess the effectiveness of implementing a vali-
dated stress management program in African American
lupus patients, valid measures of both psychosocial and
neuroendocrine responses to stress were included to de-
termine whether intervening at the psychosocial level
translated into relevant effects at the biological level.
Cortisol (hydrocortisone) is a steroid hormone that is
released in response to stress, acting to restore homeos-
tasis [36]. Because the amount of cortisol present in the
blood undergoes diurnal variation (the level peaks in the
early morning and reaches its lowest level at about mid-
night-4 am, or three to five hours after the onset of sleep),
efforts were made to collect samples at a common time
of day across participants. Dehydroepiandrosterone
(DHEA) is the major steroid hormone secreted by the
adrenal cortex, suggesting its role in the immune and
stress response. DHEA has been implicated in a broad
range of biological effects that include anti-depressant
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effects and protection from cortisol over-concentration
[36-38]. To ensure the integrity of biological samples for
future study, strict protocols were adhered to for speci-
men collection and storage. Saliva was collected by pas-
sive drool into polypropylene vials on ice, processed in
refrigeration, and frozen at —20°C within 4 hours of col-
lection and then —80°C within 24 hours. If this method is
used and samples batched at —80°C, samples are stable
for up to 1.5 years (per manufacturer stability studies).
All samples were analyzed within this timeframe.

2.4. Statistical Analyses

Although the study was compromised of 30 partici-
pants, two of the participants assigned to the intervention
group did not attend any intervention sessions and were
eliminated from all post-intervention analyses. In addi-
tion, several participants did not complete post-interven-
tion questionnaires and were also excluded from analyses.
Therefore, data were analyzed on 30 participants at base-
line, 25 (N = 13 for control group and N = 12 for inter-
vention group) at post-intervention, and 22 (N = 12 for
control group and N = 10 for intervention group) at four
months post-intervention. “Per-protocol” (or the elimina-
tion of any participants that did not complete treatment)
rather than “intent-to-treat” (inclusion of all participants
regardless of whether they completed treatment) analyses
were undertaken due to missing survey data at specified
data collection points from most of the excluded partici-
pants. Intent-to-treat analyses would have been suitable
if excluded participants had completed the study (i.e.,
provided responses at specified data collection points),
even if they did not receive treatments they should have
(i.e., completed intervention sessions). Given participant
dropout and the investigative nature of this study, statis-
tical tests were deemed inappropriate to assess changes
from baseline to post-intervention and at four months
post-intervention due to violation of assumptions and
low power. Therefore, descriptive statistics of measures
assessing perceived stress, quality of life and biological
markers of stress at each collection point are reported
along with correlation to estimate the effect of the inter-
vention. In addition, Cohen’s (1988) effect sizes (d) were
computed as a measure of power using the software pro-
gram g-power. Typically, Cohen’s d is only reported as a
unidirectional statistic ranging from 0 to infinity (typi-
cally not above 2 or 3). The magnitude of Cohen’s d is
similar to that of Pearson’s r, wherein a value of 0.2 in-
dicates small effect, 0.5 indicates medium effect, and 0.8
indicates large effect. Reporting Cohen’s d was chosen
for this study because it is independent of sample size,
unlike statistical methods such as t-tests. In this case,
effect sizes show the actual magnitude of the differ-
ence—not just how likely the results are to have occurred
by chance.
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3. RESULTS

Thirty participants were randomly assigned to inter-
vention and control groups. All participants were African
American, 28 were female, and more than half either
attended trade school or college (Table 1).

Group means were significantly different on several
measures of perceived stressimmediately following the
intervention and four months post-intervention. Specifi-
cally, participants in the intervention group reported im-
proved self-efficacy pertaining to coping with having
lupus over controls (M = 19.17). Although differences in
cognitive symptom management were non-significantly
different, given the small sample size, it is worth noting
that the average change score of intervention participants
(M =0.92) was higher than those in the control group (M
= 0.33). In addition, participants in the intervention
group reported sizable decreases in symptoms of depress-

Table 1. Characteristics of study participants.

sion on the BDI-II (M = —7.21). Conversely, those in the
control group had decreases in reported self-efficacy (M
= —3.21), only minimal changes in cognitive symptom
management (M = 0.33) and increases in reported de-
pression (M = 2.89). No significant differences were
found on the State-Trait Anxiety Inventory. Similar pat-
terns were evidenced at four months post-intervention
compared to baseline. Although mean scores on the Lu-
pus Self-Efficacy survey and BDI-II were improved
compared to baseline, both were reduced compared to
post-intervention. Lupus Self-Efficacy scores decreased
an average of 9.50 points between post-intervention and
four months post-intervention and depression scores de-
creased 2.71. Those in the control group had similar
mean difference scores as compared to post-intervention
(Table 2).

Experimental group participants displayed improve-

Characteristic

Treatment Group (N = 15)

Control Group (N = 15)

Mean + SD age, years 434 +£11.7 421+£123
No. (%) African American 15 (100) 15 (100)
No. (%) female 14 (93) 14 (93)
No. (%) attended trade school” 2 (15) 6 (46)
No. (%) attended college” 4(31) 4(31)
“Four participants (two from each group) did not complete information on education level.
Table 2. Means and Standard Deviations of Variables by Intervention and Control Groups.
Baseline Post-Intervention 4 Months
Variable Intervention Control Intervention Control Intervention Control
(N =15) (N=15) (N=12) (N=13) (N=10) (N=12)
Perceived stress
State-Trait Anxiety Inventory 448+59 444+72 44.6 £10.9 428+7.0 46.0+4.4 445149
Lupus Self-Efficacy 47.8+£18.0 66.8 £21.4 65.4+20.9 63.0+13.7 55.8+12.2 64.7+£19.9
Cognitive Symptom Management 14+1.0 1.3+0.9 23+0.8 16+1.6 24+1.1 14+1.1
Beck Depression Inventory 11 23.4+10.3 9.6+£5.3 146+£9.0 12.2+8.9 18.9+9.9 116+7.0
Quality of life
Health and Well-Being 96.3+8.9 98.5+14.3 104.1+9.1 100.7 £ 10.9 103.1+8.1 102.9 £ 13.5
Social/Role Activities Limitations 25+08 1711 18+.8 24+10 24+0.7 21+0.8
Pain 445+21.1 33.9+139 409+175 434+1238 50.4 +13.2 38.6 +19.0
Fatigue Severity Scale 29.9+6.3 20.3+8.6 26.0+7.3 23178 26.6 £6.7 20.1+9.1
Biological indicators
Cortisol 02+01 02+0.1 02+0.1 03+0.1 03%0.1 04+0.2
DHEA? 149.9+70.3 121.9+104.7 163.2+93.3 143.6 +81.8 96.0+72.6 96.8 £ 66.6

Sample size for cortisol was control (N = 11) and intervention (N = 12) at post-intervention. Sample size in the intervention group was (N = 9) at four months
post-intervention. *Sample size for DHEA was control (N = 10) and intervention (N = 12) at post-intervention. Sample size in the intervention group was (N = 9)

at four months post-intervention.
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ments on each measure of quality of life from baseline to
post-intervention (see Table 2). Overall, participants in
the intervention group had higher difference scores on
the Health and Well-Being survey after the intervention
(M = 7.17). They reported less limitations in social/role
activities (M = —0.30), pain (M = —4.67), and fatigue (M
= —2.67) compared to baseline. While control group par-
ticipants also had a modest improvement in reported
health and well-being (M = 1.80), they reported more
limitations in social/role activities (M = 0.69), increased
pain (M = 9.46), and more fatigue (M = 4.23) (Table 3).
At four months post-intervention, participants in the in-

27

tervention group continued to have higher scores on the
Health and Well-Being survey (M = 6.40) compared to
baseline as well reductions in social/role limitations (M =
—0.25) and fatigue (M = —1.60). However, they reported
more pain (M = 8.70). Participants in the control group
had small increases in reported health and well-being (M
= 0.71), but reported slightly more social/role limitations
(M = 0.38) and fatigue (M = 0.83) and more pain (M =
6.83) (Table 3).

There were no significant differences found between
the experimental and control groups in terms of biologi-
cal indicators of stress (Table 4). Only negligible differ-

Table 3. Mean difference scores between baseline and post-intervention by group.

Post-Intervention” (N = 25)

4 Months” (N = 22)

Variable
Mint Mcon d Mint Mcon d
Perceived stress
State-Trait Anxiety Inventory 0.58 -1.81 0.31 1.13 -0.33 0.25
Lupus Self-Efficacy 19.17 -3.21 0.85 9.67 -1.67 0.46
Cognitive Symptom Management 0.92 0.33 0.45 0.85 0.33 0.47
Beck Depression Inventory 11 -7.21 2.89 1.63 —4.50 2.08 1.68
Quality of life
Health and Well-Being 7.17 1.80 1.15 6.40 0.71 0.79
Social/Role Activities Limitations —-0.30 0.69 0.24 -0.25 0.38 0.57
Pain —4.67 9.46 0.96 8.70 6.83 0.09
Fatigue Severity Scale —2.67 4.23 1.03 -1.60 0.83 0.31
Biological indicators
Cortisol 0.01 0.03 0.13 0.11 0.18 0.43
DHEA 22.90 10.12 0.20 —43.55 —36.49 0.09
"Mine = mean difference in intervention group; Mcon = mean difference in control group; d = Cohen’s d.
Table 4. Correlation matrix of difference scores between baseline and post-intervention.
1 2 3 4 5 6 7 8
1. Group (Intervention or Control) -
2. State-Trait Anxiety Inventory 0.16 -
3. Lupus Self-Efficacy 0.40 0.17 -
4. Cognitive Symptom Management 0.23 -0.00 0.10 -
5. Beck Depression Inventory Il -0.65" -0.02 -0.60" -0.41 -
6. Health and Well-Being 0.26 -0.13 0.34 -0.20 -0.13 -
7. Social/Role Activities Limitations —-0.62" -0.24 -0.36 -0.38 0.40 -0.10 -
8. Pain -0.45" -0.06 -0.40" -0.20 0.25 -0.52" 0.59™
9. Fatigue Severity Scale -0.48" -0.15 -0.56" -0.24 0.48" -0.21 0.35
10. Cortisol -0.08 0.19 0.04 0.05 0.14 -0.28 -0.08
11. DHEA 0.08 -0.17 0.17 0.05 -0.33 0.23 -0.05
"0 <0.05. "p<0.01.
Copyright © 2014 SciRes. OPEN ACCESS
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ences were found in cortisol levels between baseline and
post-intervention in both the intervention and control
groups. Neither the differences in cortisol or DHEA le-
vels pre- and post-intervention were found to be signifi-
cantly different between intervention participants and
controls. At four months post-intervention, there were
modest increases in cortisol levels in both groups. DHEA
levels at post-intervention were higher in both the inter-
vention (M = 22.90) and control group (M = 10.12).
However, at four months post-intervention compared to
baseline, both groups had decreases in DHEA (Table 3).

Results indicate that participation in the workshops
had large effects upon depression (d = 1.63), social/role
activities limitations (d = 1.15), health distress (d = 1.13),
fatigue (d = 1.03), pain (d = 0.96), and lupus self-effi-
cacy (d = 0.85). In all of the effects, the intervention
workshops acted to reduce perceived stress and improve
quality of life as assessed by the aforementioned meas-
ures. At four months post-intervention, large effects were
again found on depression (d = 1.68) and health and
well-being (d = 0.78).

4. DISCUSSION

This pilot demonstrated that a validated chronic dis-
ease self-management program to support and assist par-
ticipants in finding practical ways to deal with pain, fa-
tigue, and stress, as well as introduce better nutrition and
exercise choices, new treatment options, and better ways
to talk with doctors and family about health matters could
reduce perceived stress and improve quality of life in
African American lupus patients. The intervention re-
sulted in significant improvement in depression, so-
cial/role activities limitations, health distress, fatigue,
pain, and lupus self-efficacy immediately following in-
tervention activities and four months post-intervention.
Overall, the control group began with better scores than
the experimental group, but did not improve or even
worsened post-intervention.

Self-efficacy has been correlated with SLE-related
health outcomes in a number of studies [39,40]. In this
pilot, we demonstrated that self-efficacy could be en-
hanced by our intervention. These results are consistent
with other trials of counseling for SLE patients in a
group setting that demonstrated significant improve-
ments in psychological status [39,41]. These trials were
conducted in predominantly white study samples but was
similar to our pilot in the patient behaviors targeted;
namely, self-care activities in managing fatigue, patient’s
communication skills, removing barriers to medical care,
medication self-management, symptom monitoring, and
stress control methods. Our findings imply that compa-
rable, if not more significant gains in relevant health in-
dicators are possible in African American patients when
provided the opportunity to participate in such an inter-
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vention.

Depression was improved by an approximate average
of 9 points (post-intervention) and 5 points (four months
post-intervention) on the BDI-II in intervention partici-
pants, which is greater than the minimum clinically sig-
nificant change suggested for interpreting change scores
in lupus trials [42-44]. Overall, depression findings were
consistent with other studies that have observed higher
depression scores in SLE cases compared with controls
[43,45]. Our findings demonstrate that intervention par-
ticipation resulted in the mean post-intervention depres-
sion score dropping below the normally accepted cut-off
of 15 points for the BDI-II [43].

Fatigue improved by an approximate average of 4
points (post-intervention) and 3 points (four months post-
intervention) in intervention participants, which is greater
than the minimum clinically significant change sug-
gested for interpreting change scores in lupus trials
[46,47]. It is notable that while the mean fatigue score
for intervention participants decreased post-intervention,
the mean fatigue score for control participants actually
increased.

Pain decreased by an approximate average of 4 points
(post-intervention), but then increased 6 points (four
months post-intervention) in intervention participants,
which suggests that intervention activities were effective
for short-term pain relief, but gains were not sustained.
Literature has shown that pain has been frequently re-
ported as an unmet need by African American lupus pa-
tients [48], so future intervention efforts should target
strategies for sustaining positive health outcomes that
have been observed in other areas [26].

Overall, our results confirm findings from research
done by other investigators, and support the importance
of psychosocial factors in SLE. It seems that pain, fati-
gue, self efficacy, and depression go together and suggest
that treating the disease alone does not adequately treat
the underlying psychosocial elements that affect patients’
ability to cope with and manage disease. The clinical
observation is that if the patient is depressed and unable
to cope, they don’t tend to improve.

Various examinations of biological indicators of stress
before and after induced stressful circumstances have
demonstrated increases in levels of such markers as sali-
vary cortisol and testosterone and urinary cortisol and
neopterin, commensurate with stress induction [1-3].
Such examinations have also demonstrated attenuated
decreases in stress markers after cessation of the stress-
inducing activity [1-3], providing objective evidence of
neuroendocrine responses to stress in the absence of dis-
ease. Our findings suggest that the effects of this inter-
vention had more subtle effects on biologic indicators of
stress and more profound effects on coping with and
managing disease. We do not attribute this trend to with-
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in-sample variability affecting our ability to observe sig-
nificant differences. Other studies that have observed
significant DHEA and cortisol levels among women ex-
posed to stress over a specified time period have reported
greater variability than was observed in the current study
[49,50]. Additionally, our findings were consistent with
another examination of diurnal cortisol and DHEA levels
of women with rheumatoid arthritis in that we also ob-
served no significant differences between the control and
the experimental groups [50].

Given that this study was an exploratory pilot, the
small sample size will reduce generalizability of the re-
sults. However, since Cohen’s d is a measure of the mag-
nitude of the effect irrespective of sample size, we would
expect a larger sample to improve the odds of signific-
ance, but would also expect the magnitude of the rela-
tionship to remain the same. Therefore, our results are
still impressive in the perceived stress and quality of life
domains. In spite of a limited sample size, our findings
fill a critical gap left by similar investigations that have
not been racially representative. This study clearly de-
monstrates that comparable interventions may be effec-
tive or even more effective in more racially diverse pop-
ulations.

Additionally, our intervention was multi-faceted and
combined elements of efficacy enhancement and prob-
lem solving. With our design, we cannot definitively
separate the effects of each element. Further research
with larger samples that are racially representative and
can be randomized into varying levelsand elements of
intervention is recommended to determine which kinds
of programs work best, for which kinds of patients, and
in which situations.

5. CONCLUSION

In summary, our pilot stress intervention combined
elements of efficacy enhancement and problem solving
in an understudied group. African American patients with
SLE experienced significant improvements in depression,
social/role activities limitations, health distress, fatigue,
pain, and lupus self-efficacy. This widely available in-
tervention has the potential to reduce health problems
and costs in a debilitating, management-intensive chronic
disease in the population subset at highest risk for the
disease and should be more widely implemented and
studied to more rigorously assess benefits.
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