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Abstract
Objective: While increased psychological distress in SLE has been clinically and empirically reported, the
relationship between emotional distress, treatment adherence, and disease activity are complex and even more
unclear in African American lupus patients. In an effort to elucidate this phenomenon in these patients, this
exploratory study aimed to investigate relationships between stress, depression, and various health behaviors in this
group.
Methods: Thirty patients invited to participate in this study were African American systemic lupus erythematosus
(SLE) patients attending rheumatology clinics at the Medical University of South Carolina (MUSC). This study was
part of a larger interventional pilot study, the Balancing Lupus Experiences with Stress Strategies (BLESS) study,
that included a comprehensive battery of psychosocial, quality of life, and behavior change measures.
Results: When looking at the association between anxiety/stress and functionality, levels of reported stress had
strong effects upon functionality, especially between health distress and functionality. When looking at the
association between depressive symptoms and functionality, depressive symptoms had moderate effects upon
social/role limitations and nights spent in the hospital.
Conclusion: Not only did the larger pilot project demonstrate significant reductions in stress and depression as a
result of workshop participation; this nested study also showed that those improvements were positively associated
with improved health behaviors. These results could have implications for developing interventions to improve
disease experience and quality of life in SLE patients with stress and depression.

Keywords: Systemic lupus erythematosus; Stress; Psychological
distress; Coping; Depression; Health behaviors

Introduction
Psychological stress has been implicated in the development and
severity of autoimmune diseases like SLE [1]. Studies reveal that lupus
patients have a 50% chance of developing some form of psychological
distress either because of direct central nervous system involvement,
compounding systemic complications, effects of treatment, or
adjustment related to chronic illness [2]. Research conducted using the
Composite International Diagnostic Interview and the Systemic Lupus
Activity Questionnaire analyzed three hundred twenty-six women
with lupus. The study found that 65% of these patients received a
lifetime mood or anxiety diagnosis. Other disorders that were
prevalent in these women were major depressive disorder (MDD)
found in 47%, specific phobias found in 24%, panic disorder in 16%,
obsessive-compulsive disorder in 9%, and bipolar I disorder in 6% [3].
The relationship between psychological problems, such as
depression, and maladaptive health behaviors, such as poor adherence
to therapeutic regimens and failure of patients to keep scheduled
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appointments, in various medical populations has been well
documented [4-9]. Further, non-adherence with treatment
recommendations and poor appointment-keeping behaviors have
been associated with worse outcome in numerous clinical disorders
[10-12]. A handful of studies and some clinical observations have
investigated adherence, including appointment-keeping behavior, and
its effects on disease outcome in patients with SLE. Karlson et al. for
example, studied the factors associated with disease damage and
disease activity in a cross-sectional study of 200 SLE patients;
adherence failed to account for either of these outcomes [13]. Others
have found higher rates of emergency consultation, hospitalization,
and renal damage in noncompliant patients [14-16].
This phenomenon appears to be even more pronounced in African
Americans [17-20]. For example, Petri et al. found that physicians
rated African-Americans as less globally adherent than whites (43.5%
versus 66.3% adherent, respectively). They observed that African
American patients with SLE had poorer renal outcomes than white
patients, and this difference was related to increased hypertension and
poorer treatment adherence among the African American patients
[14]. Another study conducted by Uribe and colleagues (2004) to
determine the baseline factors predictive of poor adherence with
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follow-up study visits in a longitudinal multiethnic lupus cohort study
found that non-compliant patients were more likely to be of African
American ethnicity and have longer disease duration and greater
disease activity as assessed by the physician than the compliant
patients [17].
To address the reasons for medical non-adherence among African
American patients, Mosley-Williams and colleagues examined
whether African-American and white women with SLE differed in
potential barriers to adherence, rates of adherence to taking
medication and attending clinic visits, and how identified barriers
related to actual adherence behaviors for each ethnic group separately
[18]. Researchers found that barriers related to negative effect,
including depression, medication concerns, and physical symptoms,
were associated with non-adherence among African-Americans [18].
There are multiple potential mechanisms by which every day and
lifetime stress may adversely affect disease pathology in AfricanAmerican lupus patients. Previous studies have observed that
improvements in biological markers of stress, psychological function,
and physical function for medical patients can reduce costs for medical
care [21] and result in fewer emergency room visits, hospitalizations
and nights in the hospital [22,23]. Given such findings, the aims of this
study were to investigate relationships between stress, depression, and
various health behaviors in African Americans with SLE, who are at
highest risk for the disease, in an effort to understand the role of
psychological well-being on health behaviors that directly impact
disease severity in the most affected population.
For the purposes of this study, “stress” was examined according to
self-reported “psychological distress” and other quality of life
indicators. “Functional health behaviors” were investigated as a mix of
health care utilization, perceptions of illness impact, and coping
behaviors.

Patients and Methods
Subjects
Patients invited to participate in this 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 [24], 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 1,121
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 this study were lupus patients participating in a
longitudinal observational web-based SLE Database at MUSC. There
were 402 patients with lupus enrolled in the Database during
enrollment in this study. Patients in the Database were characterized
longitudinally 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 future 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 whom were Gullah AfricanAmerican from the Sea Islands of South Carolina and Georgia.
Recruitment efforts were attempted among all 336 African-American
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database participants, and the first thirty patients to respond and meet
eligibility criteria were selected for participation in the current pilot
study. This sub-set of database participants was comparable to the
larger cohort of African-Americans with lupus at MUSC, with regard
to female: male ratio, age, and other sociodemographic characteristics.

Measures
This study was part of a larger interventional pilot study, the
Balancing Lupus Experiences with Stress Strategies (BLESS) study
[25,26], that included a comprehensive battery of psychosocial, quality
of life, and behavior change measures [21-23,27-35]. To investigate
relationships between stress, depression, and various health behaviors,
the analyses for this study utilized the following measures:
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 [27]. It is a selfreport assessment 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 SelfEfficacy Scale pain and other symptoms sub-scale [28] 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 recorded
in previous investigations to reflect lupus rather than arthritis [36].
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 lifetime experiences of
discrimination [29,30]. 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 “never” (0)
the opposite measurement effect. Health distress was assessed using a
modified version of the Medical 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 Inventory (BDI) is a 21-question multiple-choice
self-report inventory for measuring the severity of depression [32], in a
4 point likert scale format (lower end of the scale representing
normality in emotional coping and the upper end representing
extreme depression). It is composed of items relating to symptoms of
depression such as hopelessness and irritability, cognitions such as
guilt or feelings 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-Fatigue
(FACIT-F), which are reliable and valid instruments that are
frequently used in quality of life studies of persons with lupus
[31,33,34]. 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 intrusiveness, and use of stress management
techniques [21-23,35]. These are behavior change scales, modified
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from the Medical Outcomes Study, to determine if participants are
practicing cognitive stress reduction (pain reduction) and noncognitive (mental stress management/relaxation) techniques. These
scales also assess whether key behaviors concerning communicating
with health care providers and health care utilization have changed.

Statistical analyses
Thirty participants were randomly assigned to intervention and
control groups. Table 1 shows that all participants were African
American, 28 were female, and more than half were either attended
trade school or college. Two of the participants assigned to the
intervention group did not attend any intervention sessions and were
eliminated from all post-intervention analyses. In addition, several
participants did not complete post-intervention questionnaires and
were also excluded from analyses. Therefore, data were analyzed on 30
participants at baseline, 25 (N=13 for control group and N=12 for
intervention group) at post-intervention, and 22 (N=12 for control
group and N=10 for intervention group) at four months postintervention. "Per-protocol" (or the elimination 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 participants.
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).
Characteristic

Treatment Group Control
(N=15)
(N=15)

Mean ± SD age, years

43.4 ± 11.7

42.1 ± 12.3

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)

Results
Coping
Compared to baseline measurements of coping, participants in the
intervention group displayed improvement in self-reported coping
compared to controls over time, especially between baseline and postintervention. As can be seen in Figure 1, individuals in the control
group held consistent scores on the Lupus Self-Efficacy survey (LSES),
while participants in the intervention group reported more selfefficacy at post-intervention and post-post intervention when
compared to baseline. Similarly, participants in the control group held
constant scores on the Cognitive Symptom Management (CSM)
survey, while scores for participants in the intervention group
increased first at post-intervention and then again slightly at post-post
intervention (Figure 2).

Group

Figure 1: Changes in Coping among Intervention and Control
Participants (N=30).

*Four

participants (two from each group) did not complete information on
education level.

Table 1: Characteristics of study participants.
Given participant dropout and the exploratory nature of this study,
statistical tests were uncertain due to violation of assumptions and low
power. Descriptive statistics related to stress, depression, and various
health behaviors were summarized using SAS (Cary NC) statistical
software and reported along with measures of power and correlation
[37]. Cohen’s effect sizes (d) were computed as a measure of power
using the software program g-power. Typically, Cohen’s d is only
reported as a unidirectional statistic ranging from 0 to infinity
(typically not above 2 or 3). The magnitude of Cohen’s d is similar to
that of Pearson’s r, wherein a value of .2 indicates small effect, .5
indicates medium effect, and .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 difference-not just how
likely the results are to have occurred by chance.
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Figure 2: Changes in Cognitive Symptom Management (CSM)
among Intervention and Control Participants (N=30).
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When looking at measurements of power, participation in the
workshops had a large effect upon coping as measured by the LSES
(d=0.85) at post-intervention. Moderate effects were witnessed
between workshop participation and the CSM and workshop
participation and the LSES at post-post intervention (Table 2).
Post-Intervention* (N=25)

4 Months* (N=22)

Mint

Mcon

d

Mint

Mcon

d

19.17

-3.21

0.85

9.67

-1.67

0.46

-1.81

0.31

1.13

-0.33

0.25

Beck
Depression -7.21
Inventory II

2.89

1.63

-4.5

2.08

1.68

Cognitive Symptom 0.92
Management

0.33

0.45

0.85

0.33

0.47

Health Distress

0.31

0.94

-0.5

0.33

0.73

Variable

Lupus Self-Efficacy
State-Trait
Inventory

*Mint=mean

Anxiety 0.58

-0.94

and post-post intervention (Figure 1), they reported decreases in
health distress (Figure 3). As with measures of coping, individuals in
the control group held constant scores on measures of anxiety and
health distress.

difference in intervention group; Mcon=mean difference in control

group

Table 2: Mean Differences Scores between Baseline and PostIntervention by Group.
In terms of correlation, as can be seen in Table 3, coping had a
moderate effect upon functionality as measured by reported pain,
visits to the hospital, reported social/role limitations and exercise
behaviors. Specifically, when looking at scores on the LSES, improved
self-efficacy was moderately associated with less social/role limitations
(r=-0.36), visits to the hospital (r=-0.33) and pain (r=-0.40*). There
was also a negative moderate relation between scores on the CSM and
social/role limitations (r=-0.38) as well as a positive association
between CSM scores and reported exercise (r=0.46*).
LSES

STAI

BDI-II

CSM

HD

GROUP

-0.36

-0.24

0.40*

-0.38

0.50*

-0.62**

Adapted
Illness 0.07
Intrusiveness

0.48*

0.05

-0.15

0.18

-0.07

Communication
Physicians

0.04

-0.02

0.25

-0.11

0.13

-0.24

-0.01

-0.14

0.26

-0.31

-0.27

-0.38

0.01

0.16

0.08

-0.06

0.25

-0.2

0.66**

-0.45*

Social/Role
Limitations

Visits to Hospital
Nights
Spent
Hospital
Pain

w/ 0.14

-0.33
in 0.1
-.40*

*p<0.05; **p<0.01

Figure 3: Changes in Health Distress (HD) among Intervention and
Control Participants (N=30).
As can be seen in Table 2, effect sizes for workshop participation
and health distress were large at both post-intervention (d=0.94) and
post-post intervention (d=0.73). However, there was only a small effect
between workshop participation and scores on the STAI at either time
point.
When looking at the association between anxiety/stress and
functionality, levels of reported stress had strong effects upon
functionality, especially between health distress and functionality.
More health distress was strongly associated with more social/role
limitations (r=0.50*) and more pain (r=0.66**) (Table 3). Also, as levels
of reported anxiety increased (as measured by the STAI), reported
levels of illness intrusiveness also improved (r=0.048*). In addition,
improved scores on the STAI were associated with less visits to the
physician (r=-0.45*) and more reported exercise (r=0.43*).

Depression
Consistent with all other findings, participants in the control group
exhibited minimal differences in scores on the Beck Depression
Inventory II (BDI-II) between baseline and post-post intervention
(Figure 1). However, participants in the intervention group displayed
sizable decreases in reported depression between baseline and postintervention. Although intervention group participants reported less
depressive symptoms overall between baseline and post-post
intervention, they did report a slight increase in depressive
symptomatology
between
post-intervention
and
post-post
intervention.

Anxiety and stress

Effect sizes between workshop participation and depressive
symptoms at post-intervention and post-post intervention were large.
When comparing baseline scores to those after workshop
participation, there was a clear effect of participation at postintervention (d=1.63) and post-post intervention (d=1.68).

The effects of the intervention on anxiety and stress were mixed.
Although participants in the intervention group reported similar levels
of stress on the State-Trait Anxiety Inventory (STAI) between baseline

When looking at the association between depressive symptoms and
functionality (Table 3), depressive symptoms had moderate effects
upon social/role limitations and nights spent in the hospital. As levels

Table 3: Correlation Matrix of Difference Scores between Baseline and
Post-Intervention.
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of depression increase, there was a moderate positive association to
reported social/role limitations (r=0.40*). In addition, there was also a
moderate negative relation between increased depression and nights
spent in the hospital (r=-0.38) and exercise behaviors (r=-0.39).

Workshop participation and functionality
Workshop participation had a strong negative effect upon social/
role limitations (r=-0.62**) and pain (r=-0.45*). Participation in the
workshop was associated with less social role/limitations and less pain
(Table 3). Workshop participation was also strongly correlated with
exercise behaviors with workshop participation being positively
related to increased reported exercise (r=0.63**).

Discussion
Not only did the larger pilot project demonstrate sizable gains in
stress and depression as a result of workshop participation; this nested
study also showed that those gains were correlated/positively
associated with improved health behaviors. While the current study
was underpowered to detect statistically significant differences,
findings could have implications for disease experience and quality of
life in the population most affected by this disease.
Patients’ inability to cope may negatively affect their ability to make
rational informed decisions regarding their health care as well as daily
disease maintenance activities. SLE patients who are unable to cope
with the stressors of their daily lives may develop an avoidant coping
style that may manifest as self-blaming, depression, “wishful thinking”,
and physical/social disability [38]. These dysfunctional coping styles
can be reduced over the long-term when patients learn appropriate
coping mechanisms [39]. As previously mentioned, physiological
stress has a direct affect on the development and severity of SLE and
other autoimmune diseases [1]. The severity of the disease, including
the degree of pain, the extent of physical disability, and emotional
despair also has an effect on the level of physiological distress the
patient may experience [40]. Patients dealing with active SLE are at
greater risk of having physiological difficulties such as major
depression [41]. Whether physiological stress has negative effects on
SLE or SLE has negative effects on the physiological well-being of the
patient, it is important that SLE patients develop and master coping
skills that help them better manage difficult situations and
circumstances in-turn improving their quality of life.
Even with our study’s statistical uncertainty, recognizing the
positive relationship between physiological stress and active SLE
reinforces the importance of interventions that better equip patients
with the appropriate coping skills that have the potential to improve
their quality of life. Psychological interventions improve SLE patients’
mental health status [39].
Overall, our results support the importance of addressing
psychosocial factors in SLE disease management. It seems that pain,
fatigue, 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 [42-50]. The clinical observation is that if the patient is
depressed and unable to cope, they don’t tend to improve [51,52].
Therefore, one potential method of improving outcomes in AfricanAmerican lupus patients would be to address disease activity and
depression simultaneously during clinic visits.

Rheumatology (Sunnyvale)

Acknowledgement
This research was made possible through a 2010-2012 Pfizer
Fellowship in Health Disparities from Pfizer’s Medical and Academic
Partnership Program. The project described was also supported by
Award number UL1RR029882 from the National Center for Research
Resources, the Medical University of SC Clinical and Translational
Science Award [grant number UL1TR000062, formerly
U54RR026107], the Division of Rheumatology and Immunology
Multidisciplinary Clinical Research Center [grant number
P60AR062755], and National Institutes of Health and the Ralph H.
Johnson VAMC Medical Research Service. The content is solely the
responsibility of the authors and does not necessarily represent the
official views of the National Center for Research Resources or the
National Institutes of Health. The Better Choices, Better Health
CDSMP was lead by South Carolina Department of Health and
Environmental Control (SCDHEC) [Healthy Aging Group], in
partnership with SC DHEC, the Arthritis Foundation, and the Lt.
Governor’s Office and is available in communities throughout the
state.

References
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.

14.
15.

Brickman CM, Shoenfeld Y (2001) The mosaic of autoimmunity. Scand J
Clin Lab Invest Suppl 235: 3-15.
Giffords ED (2003) Understanding and managing systemic lupus
erythematosus (SLE). Soc Work Health Care 37: 57-72.
Bachen EA, Chesney MA, Criswell LA (2009) Prevalence of mood and
anxiety disorders in women with systemic lupus erythematosus. Arthritis
Rheum 61: 822-829.
Meichenbaum D, Turk D (1987) Facilitating treatment adherence.
Fiester AR, Rudestam KE (1975) A multivariate analysis of the early
dropout process. J Consult Clin Psychol 43: 528-535.
Dove HG, Schneider KC (1981) The usefulness of patients' individual
characteristics in predicting no-shows in outpatient clinics. Med Care 19:
734-740.
Goldman L, Freidin R, Cook EF, Eigner J, Grich P (1982) A multivariate
approach to the prediction of no-show behavior in a primary care center.
Arch Intern Med 142: 563-567.
Melnikow J, Kiefe C (1994) Patient compliance and medical research:
issues in methodology. J Gen Intern Med 9: 96-105.
Frankel S, Farrow A, West R (1989) Non-attendance or non-invitation?
A case-control study of failed outpatient appointments. BMJ 298:
1343-1345.
Jones PK, Jones SL, Katz J (1990) A randomized trial to improve
compliance in urinary tract infection patients in the emergency
department. Ann Emerg Med 19: 16-20.
McDermott MM, Schmitt B, Wallner E (1997) Impact of medication
nonadherence on coronary heart disease outcomes. A critical review.
Arch Intern Med 157: 1921-1929.
Dyer PH, Lloyd CE, Lancashire RJ, Bain SC, Barnett AH (1998) Factors
associated with clinic non-attendance in adults with type 1 diabetes
mellitus. Diabet Med 15: 339-343.
Karlson EW, Liang MH, Eaton H, Huang J, Fitzgerald L, et al. (2004) A
randomized clinical trial of a psychoeducational intervention to improve
outcomes in systemic lupus erythematosus. Arthritis Rheum 50:
1832-1841.
Petri M, Perez-Gutthann S, Longenecke JC, Hochberg M (1992)
Morbidity of systemic lupus erythematosus: role of race and
socioeconomic status. Pediatric Nephrology 6: 406.
Rojas-Serrano J, Cardiel MH (2000) Lupus patients in an emergency unit.
Causes of consultation, hospitalization and outcome. A cohort study.
Lupus 9: 601-606.

Biologics, Immunology & Treatment of Rheumatic ISSN:2161-1149 RCR, an open access journal
Disorders

Citation:

Williams EM, Bruner L, Penfield M, Kamen D, Oates JC (2014) Stress and Depression in Relation to Functional Health Behaviors in
African American Patients with Systemic Lupus Erythematosus. Rheumatology (Sunnyvale) S4: 005. doi:10.4172/2161-1149.S4-005

Page 6 of 6
16.
17.

18.
19.
20.
21.

22.
23.
24.
25.

26.
27.
28.
29.
30.
31.

32.
33.

34.

Bruce IN, Gladman DD, Urowitz MB (2000) Factors associated with
refractory renal disease in patients with systemic lupus erythematosus:
the role of patient nonadherence. Arthritis Care Res 13: 406-408.
Uribe AG, Alarcón GS, Sanchez ML, McGwin G Jr, Sandoval R, et al.
(2004) Systemic lupus erythematosus in three ethnic groups. XVIII.
Factors predictive of poor compliance with study visits. Arthritis Rheum
51: 258-263.
Mosley-Williams A, Lumley MA, Gillis M, Leisen J, Guice D (2002)
Barriers to treatment adherence among African American and white
women with systemic lupus erythematosus. Arthritis Rheum 47: 630-638.
Mirotznik J, Ginzler E, Zagon G, Baptiste A (1998) Using the health
belief model to explain clinic appointment-keeping for the management
of a chronic disease condition. J Community Health 23: 195-210.
Gladman DD, Koh DR, Urowitz MB, Farewell VT (2000) Lost-to-followup study in systemic lupus erythematosus (SLE). Lupus 9: 363-367.
Lorig K, Sobel D, Stewart A, Brown BW, Bandura A (1999) Evidence that
a chronic disease self-management program can improve health status
while reducing utilization and costs: A randomized trial. Medical Care
37: 5-14.
Lorig KR, Ritter P, Stewart AL, Sobel DS, Brown BW, et al. (2001)
Chronic disease self-management program: 2-year health status and
health care utilization outcomes. Med Care 39: 1217-1223.
Lorig KR, Sobel DS, Ritter PL, Laurent D, Hobbs M (2001) Effect of a
self-management program on patients with chronic disease. Eff Clin
Pract 4: 256-262.
Hochberg MC (1997) Updating the American College of Rheumatology
revised criteria for the classification of systemic lupus erythematosus.
Arthritis Rheum 40: 1725.
Williams EM, Penfield M, Kamen D, Oates J (2014) An Intervention to
Reduce Psychosocial and Biological Indicators of Stress in African
American Lupus Patients: The Balancing Lupus Experiences with Stress
Strategies (BLESS) Study. Open Journal of Preventive Medicine 4: 22-31.
Williams EM, Penfield M, Kamen D, Oates J (2014) Stress Intervention
and Disease in African American Lupus Patients: The Balancing Lupus
Experiences with Stress Strategies (BLESS) Study. Health 6: 71-79.
Spielberger C, Gorsuch R (1983) Manual for the State-Trait Anxiety
Inventory (form y) ("self evaluation questionnaire"). Palo Alto, CA:
Consulting Psychologists Press.
Lorig K, Chastain RL, Ung E, Shoor S, Holman HR (1989) Development
and evaluation of a scale to measure perceived self-efficacy in people with
arthritis. Arthritis Rheum 32: 37-44.
Green NL (1995) Development of the perceptions of racism scale. Image
J Nurs Sch 27: 141-146.
Murrell NL (1996) Stress, self-esteem, and racism: relationships with low
birth weight and preterm delivery in African American women. J Natl
Black Nurses Assoc 8: 45-53.
Stewart A, Hays R, Ware J Health perceptions, energy/fatigue, and health
distress measures, in Measuring Functioning and Well-Being: The
Medical Outcomes Study Approach, Duke University Press: Durham,
NC. 143-172.
Beck A (2006) Depression: Causes and Treatment, Philadelphia, PA:
University of Pennsylvania Press.
Webster K, Cella D, Yost K (2003) The Functional Assessment of
Chronic Illness Therapy (FACIT) Measurement System" Properties,
Application, and Interpretation. Health and Quality of Life Outcomes
1:79.
Yu E (2006) Validation of LUP-QOL: A Lupus-specific Measure of
Health-Related Quality of Life. Eular.

35.
36.

37.
38.

39.
40.
41.
42.
43.
44.
45.
46.
47.

48.
49.
50.

51.
52.

Lorig K, Holman H (1993) Arthritis self-management studies: a twelveyear review. Health Educ Q 20: 17-28.
Greco C, Rudy T, Manzi S (2004) Effects of a stress-reduction program
on psychological function, pain, and physical function of systemic lupus
erythematosus patients: A randomized controlled trial. Arthritis &
Rheumatism 51: 625-634.
Cohen J (1988) Statistical power analysis for the behavioral sciences.
Revised ed., New York: Academic Press.
Kozora E, Ellison MC, Waxmonsky JA, Wamboldt FS, Patterson TL
(2005) Major life stress, coping styles, and social support in relation to
psychological distress in patients with systemic lupus erythematosus.
Lupus 14: 363-372.
Haupt M, Millen S, Jänner M, Falagan D, Fischer-Betz R, et al. (2005)
Improvement of coping abilities in patients with systemic lupus
erythematosus: a prospective study. Ann Rheum Dis 64: 1618-1623.
Seawell AH, Danoff-Burg S (2004) Psychosocial research on systemic
lupus erythematosus: a literature review. Lupus 13: 891-899.
Nery FG, Borba EF, Hatch JP, Soares JC, Bonfá E, et al. (2007) Major
depressive disorder and disease activity in systemic lupus erythematosus.
Compr Psychiatry 48: 14-19.
Omdal R, Waterloo K, Koldingsnes W, Husby G, Mellgren SI (2003)
Fatigue in patients with systemic lupus erythematosus: the psychosocial
aspects. J Rheumatol 30: 283-287.
Bruce IN, Mak VC, Hallett DC, Gladman DD, Urowitz MB (1999)
Factors associated with fatigue in patients with systemic lupus
erythematosus. Ann Rheum Dis 58: 379-381.
Tench CM, McCarthy J, McCurdie I, White PD, D'Cruz DP (2003)
Fatigue in systemic lupus erythematosus: a randomized controlled trial of
exercise. Rheumatology (Oxford) 42: 1050-1054.
Cleanthous S, Tyagi M, Isenberg DA, Newman SP (2012) What do we
know about self-reported fatigue in systemic lupus erythematosus? Lupus
21: 465-476.
Petri M, Naqibuddin M, Carson KA, Wallace DJ, Weisman MH, et al.
(2010) Depression and cognitive impairment in newly diagnosed
systemic lupus erythematosus. J Rheumatol 37: 2032-2038.
Kozora E, Ellison M, West S (2006) Depression, Fatigue, and Pain in
Systemic Lupus Erythematosus (SLE): Relationship to the American
College of Rheumatology SLE Neuropsychological Battery. Arthritis &
Rheumatism 55: 628–635.
Wang C, Mayo NE, Fortin PR (2001) The relationship between health
related quality of life and disease activity and damage in systemic lupus
erythematosus. J Rheumatol 28: 525-532.
Mazzoni D, Cicognani E (2011) Social support and health in patients
with systemic lupus erythematosus: a literature review. Lupus 20:
1117-1125.
Hyphantis T, Palieraki K, Voulgari PV, Tsifetaki N, Drosos AA (2011)
Coping with health-stressors and defence styles associated with healthrelated quality of life in patients with systemic lupus erythematosus.
Lupus 20: 893-903.
Fernandez M (2011) The Relationship of Perceived Pain with Conscious
and Unconscious Coping and Depression among Fibromyalgia Patients,
Alliant International University: San Francisco Bay. 105.
Laisne F, Lecomte C, Corbiere M (2012) Biopsychosocial predictors of
prognosis in musculoskeletal disorders: a systematic review of the
literature. Disability and Rehabilitation 34: 355-382.

This article was originally published in a special issue, entitled: "Biologics,
Immunology & Treatment of Rheumatic Disorders", Edited by Chikao
Morimoto

Rheumatology (Sunnyvale)

Biologics, Immunology & Treatment of Rheumatic ISSN:2161-1149 RCR, an open access journal
Disorders

