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Objective: This study investigated the association among corticosteroids, emotional health,
physical health, and work/regular activities of daily living in an ethnically diverse sample of
women with systemic lupus erythematosus.

Methods: A secondary analysis of data from the Medical University of South Carolina Lupus
Database was conducted between confirmed cases of lupus (n =224) and controls (n = 60). The
sample comprised 57 Caucasian Americans, 141 Gullah African Americans (a subpopulation
of African Americans from the Sea Islands of South Carolina and Georgia), and 86 non-Gullah
African Americans.

Results: Emotional health outcomes were better for women with systemic lupus erythematosus
compared with controls. High emotional health scores may be influenced by cultural factors such
as masking emotion, disease-coping mechanisms, religion, and strong familial and social support.
Although a significant association was not detected between emotional health and work/regular
activities of daily living, relationships were significant after adjusting for corticosteroid use.
Conclusion: These findings suggest corticosteroid use does influence the strength of the asso-
ciation between emotional health and work/regular activities of daily living.

Keywords: systemic lupus erythematosus, emotional health, physical health, Gullah, corti-
costeroids, quality of life

Introduction
Systemic lupus erythematosus (SLE) is a chronic autoimmune condition with significant
morbidity and mortality.! Currently, there are more than 250,000 Americans living
with SLE.? The disease is more prevalent in women than in men, with a ratio of 9:1.!
Moreover, African American women are disproportionately impacted by SLE, with the
incidence and prevalence of the disease three to four times higher in African Americans
than in Caucasian Americans.'? The diverse symptoms of SLE can contribute to poor
emotional and physical health.® For example, patients experiencing hair loss and
scarring skin rashes from SLE may perceive themselves as unattractive, resulting
in low self-esteem, isolation, and poor emotional health. Patients often experience
measurable physical symptoms such as severe joint pain and fatigue, contributing to
limited mobility and exercise tolerance.

In addition to the physical and functional disability attributable to SLE, the corti-
costeroids very commonly used to treat active SLE, often in high doses for severe
disease, are associated with short-term side effects and long-term damage as well as
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early mortality among patients with SLE. In the short term,
corticosteroid use has been known to cause elevated mood
(also known as steroid euphoria), or conversely, steroid
psychosis and associated mental deficiencies.*® These
comorbidities are disproportionately experienced by African
American women with SLE and can compromise women’s
ability to perform work/regular activities of daily living with
resultant high healthcare costs for patients, their families,
and society.”!* Furthermore, because SLE affects women
during their most productive years of life, it causes them
and their families to experience increased financial hardship
and significantly decreases their ability to accumulate wealth
due to the financial burden associated with the disease and
its treatment.!>"14

Emotional health and physical health can affect work
and daily activities; however, no study has explored these
health-related quality-of-life (HRQoL) factors in relation to
corticosteroid use in an ethnically diverse sample of women
with SLE.

Materials and methods

Patients and inclusion criteria

A secondary analysis of data from the Medical University of
South Carolina (MUSC) Lupus Database was conducted to
assess the associations among corticosteroid use, emotional
and physical health, and work/regular activities of daily
living in an ethnically diverse sample. Subjects included in the
current study were patients with SLE who were participating
in a longitudinal, observational, web-based SLE database at
the MUSC. Of the 402 patients enrolled, 224 women with
SLE had complete data available for this study. Patients
were seen on a regular basis in the MUSC lupus clinics. All
patients had American College of Rheumatology (ACR)
criteria and disease activity information available, as well as
quality-of-life measures obtained in the database questionnaire.
All SLE patients met at least four of the 1997 ACR revised
classification criteria for SLE. Of the 224 patients with SLE
in this study, 167 are African American, and 107 of these
are Gullah African American from the Sea Islands of South
Carolina and Georgia. Additionally, as part of the associated
SLE in Gullah Health study,' 60 unrelated gender-matched
Gullah controls are enrolled and included in this study. This
study was conducted with approval from the MUSC Institu-
tional Review Board (approval no HR15014). All participants
provided written informed consent for study participation.

Measures and instruments
Work/regular activities of daily living were conceptualized
as paid work or daily activities that included, but were not

limited to, house cleaning, gardening, cooking, laundry, and
grocery shopping. Work/regular activities of daily living
were measured using two separate scales: one measured the
degree to which emotion affected women as they undertook
work/regular activities of daily living, and the other measured
how physical ailments affected work/regular activities of
daily living. Both scales were derived from the SF-36, v2 —
a generic self-administered instrument designed to measure
the impact of disease on quality of life — and is valid and
reliable for use on individuals living with SLE.'*'® The
SF-36 consists of 36 items that have been constructed into
eight scales: Physical Functioning (PF), Role-Physical (RP),
Bodily Pain (BP), General Health (GH), Vitality (VT), Social
Functioning (SF), Role Emotional (RE), and Mental Health
(MH)."2° These eight scales are combined into two sum-
mary measures: Physical Component Summary and Mental
Component Summary. Several studies have used the SF-36
with samples from various racial and ethnic backgrounds
including both non-Gullah African American and Gullah
African American women with SLE. In these studies, the
Cronbach’s o exceeded the criterion of 0.70.2'*

The role of emotion and its effect on work/regular activi-
ties of daily living was measured using a three-item, five-
point Likert scale with a range from one (all of the time) to
five (none of the time) and a score ranging from 0 to 15 points.
A high score indicated a positive outcome for work/regular
activities of daily living. The effect of physical illness on
work/regular activities of daily living was measured using a
four-item, five-point Likert scale with a range from one (all of
the time) to five (none of the time). Scores range from 0 to
20 points, with a high score indicating a positive outcome
for work/regular activities of daily living.

Emotional health was conceptualized as a state of being,
in terms of feelings, and an individual’s personal outlook on
life. Emotional health was measured using a five-item, five-
point Likert scale with a range from one (all of the time) to
five (none of the time) and a score range from 0 to 25. This
scale was taken from the SF-36, v2 Mental Health subscale.
Items have a positive connotation (eg, “How much of the
time during the past 4 weeks have you felt calm and peace-
ful?”) or a negative connotation (eg, “How much of the time
during the past 4 weeks have you felt so down in the dumps
that nothing could cheer you up?”). Items with a negative
connotation were recoded so that a high composite score
indicated good emotional health.

Physical health was conceptualized as the ability to carry
out activities that involve muscle strength. Physical health
was measured as a categorical variable on a 10-item, three-
choice scale which ranged from one (yes, limited a lot) to three
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(no, not limited at all). The score ranged from 0 to 30. This scale
was taken from the SF-36, v2 Physical Functioning subscale.
A high composite score indicated good physical health.

Demographic data were collected on selected individual
characteristics including, race/ethnicity, age, education, and
employment status. Clinical data included corticosteroid
use and comorbid medical conditions. Race/ethnicity was
measured as a categorical variable by using two items from
the subject registration form. Subjects who answered either
African American or Caucasian for self-identified race were
included and other races were excluded from this analysis
due to the small sample size. African American subjects
identified as either Gullah or non-Gullah African Americans.
For purposes of data analysis, ethnicity was recoded using
dummy variables with non-Gullah African Americans used
as the referent group.

Corticosteroids use was measured as a continuous vari-
able to establish the mean duration of treatment (in years).
However, for purposes of data analysis, corticosteroid use was
recorded as a dichotomous variable yes (corticosteroid use) or
no (no corticosteroid use). Comorbid medical conditions were
ascertained using a past medical history form that listed 16
diseases, including diabetes, stroke, fibromyalgia, and cancer.
For data analysis, comorbid medical conditions were measured
using a dichotomous variable yes (at least one comorbid medi-
cal condition) or no (no comorbid medical condition).

Disease damage caused by SLE was measured by
the Systemic Lupus International Collaborating Clinics/
American College of Rheumatology Damage Index (SLICC/
ACR DI) — an indicator of bodily damage from the time of
disease diagnosis. Damage has been described as an irre-
versible change, unrelated to active inflammation, occurring
since the onset/diagnosis of lupus, ascertained by clinical
assessment and present for at least 6 months, unless other-
wise stated.” It is a summary scale that uses 12 categories
representative of organ systems: ocular, neuropsychiatric,
renal, pulmonary, cardiovascular, peripheral vascular, gastro-
intestinal, musculoskeletal, skin, premature gonadal failure,
diabetes, and malignancy. The summary scores ranged from
0 (no damage) to 46 (maximum damage).*

Statistical analyses

All analyses were conducted using the Statistical Analysis
System software, version 9.3. Descriptive analysis was con-
ducted to examine sample characteristics. Bivariate analysis
using the chi-square test was conducted to assess associations
between the following variables: emotional health versus
work/regular activities of daily living (role physical) and
physical health versus work/regular activities of daily living

(role emotional). The two-sample Student’s 7-test was used
for continuous variables to assess unadjusted differences in
the means of the summary scores between groups.

Linear regression analyses were conducted to assess
associations among corticosteroid use, emotional health,
physical health, and work/regular activities of daily living
(role physical). The following three regression equations
were tested: 1) whether there was an association between
emotional health and work/regular activities of daily living
(role physical); 2) whether there was an association between
physical health and work/regular activities of daily living
(role emotional); and 3) whether the association between
emotional health and regular activities of daily living (role
physical) was exacerbated by corticosteroid use.

To further evaluate significant associations, the Tukey—
Kramer post hoc test was used to determine whether the means
of'the three ethnic groups differed significantly. Group com-
parisons among women with SLE using the chi-square test,
the one-way analysis of variance, and the Kruskal-Wallis test
included the covariates: corticosteroids, education, disability
status, age, depression, and hypertension.

Results

Descriptive statistics on the characteristics of the study
sample are presented in Table 1. Patients with SLE were

Table | Characteristics of participants (N = 284)

Characteristics SLE cases Related controls
(n=224) (n=60)
Mean age (years) SD 39+ 14 42t 154
Race/ethnicity
Non-Gullah African American n (%) 84 (38%) 2 (3%)
Gullah African American n (%) 87 (39%) 54 (90%)
Caucasian American n (%) 53 (24%) 4 (7%)
Education
Less than high school n (%) 2 (0.81%) 2 (3.33%)
High school n (%) 76 31%) 16 (26.67%)
Some college n (%) 27 (11%) 18 (30%)
College n (%) 28 (11%) 9 (15%)
Technical college or trade n (%) 37 (15%) 8 (13.33%)
Postgraduate n (%) 17 (7%) 4 (6.67%)
Employment status
Working n (%) 82 (36%) 39 (65%)
Retired n (%) 15 (7%) 5 (8%)
Homemaker n (%) 9 (4%) 2 (3%)
Disabled n (%) 62 (28%) I (2%)
Unemployed n (%) 30 (13%) 9 (15%)
Other n (%) 18 (8%) 5 (8%)
Corticosteroid use
Mean duration years + SD 557+483 -
SLICC Disease Damage Index
Mean + SD 241217 -

Abbreviations: SLICC, Systemic Lupus International Collaborating Clinics; SLE,
Systemic lupus erythematosus.
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generally similar in age and education level to subjects in
the control group, whereas the groups varied somewhat in
race (control group was disproportionately Gullah African
American) and employment status (individuals in the control
group were more likely to be working and not disabled).

Table 2 shows correlation coefficients of emotional
health, physical health, and work with regular activities of
daily living (role physical) and work/regular activities of
daily living (role emotional), both before and after adjusting
for corticosteroid use. Higher emotional health scores were
correlated with higher scores for work/regular activities of
daily living (role physical; r-estimate =0.17, p < 0.01). After
adjusting for corticosteroid use, emotional health remained
significantly correlated with work/regular activities of daily
living (role physical; r-estimate = 0.40, p < 0.01). Similarly,
higher physical health scores were correlated with higher
scores for work/regular activities of daily living (role emo-
tional; r-estimate = 0.60, p < 0.01).

The group comparisons using the Student’s -test, and
the Wilcoxon rank sum test demonstrated that women with
SLE reported higher emotional health scores than controls
(18.16 vs 11.08, p < 0.01). In contrast, women with SLE
reported lower scores in the areas of physical health (22.02
vs 26.22, p < 0.01), work/regular activities of daily living
(role physical; 13.40 vs 16.91, p < 0.01) and work/regular
activities of daily living (role emotional; 11.58 vs 12.62,
p < 0.05) compared with controls.

Table 3 shows the unadjusted linear regression analyses
for the association between variables of interest: emotional
health, physical health, work/regular activities of daily liv-
ing (role emotional), and work/regular activities of daily
living (role physical). Model 1 demonstrates that higher
physical health scores were associated with higher work/
regular activities of daily living (role emotional) scores
(=0.36, p < 0.01). Model 2 found that emotional health
was not significantly associated with work/regular activities

Table 2 Differences in HRQoL scores between women with SLE
and controls

Characteristics SLE cases Controls p-value
(n=244) (n=60)
Mean = SD Mean = SD
Emotional health 18.16 +4.80 11.80 £7.32 <0.01*
Physical health 2220 +£5.89 26.50 £ 5.53 <0.01%
Work/regular activities of daily living
Role physical 13.40 £ 4.94 16.91 £ 4.52 <0.01%
Role emotional 11.58 +3.67 12.62 + 3.60 0.02%

Notes: *Significant difference based on a Student’s t-test. “Significant difference based
on Wilcoxon rank sum test.
Abbreviation: SLE, Systemic lupus erythematosus.

Table 3 Linear regression models for the association between
emotional health, physical health, and work/regular activities of
daily living before and after adjusting for corticosteroid use

Model  Variables Work/regular Work/regular
activities of activities of
daily living daily living
(role emotional)  (role physical)
B p-value S p-value

| Physical health 0.36 <0.01* - -

Emotional health ~ — - 0.04 0.43
3 Emotional health  — - 0.38 <0.01*
Corticosteroids -1.80 0.5

Notes: Models | and 2: unadjusted; Model 3: adjusted. *Significant difference detected.

of daily living (role physical; S = 0.04, p = 0.43). Model 3
was restricted to women with SLE only. After adjusting
for corticosteroid use, emotional health was significantly
associated with work/regular activities of daily living (role
physical; B=0.38, p < 0.01).

As shown in Table 4, racial and ethnic differences were
observed for emotional health (p < 0.004) and work/regular
activities of daily living (role physical) scores (p < 0.04).
Significant ethnic differences in mental health were observed
between both non-Gullah African Americans and Caucasian
American women with SLE and the Gullah African American
and Caucasian American women with SLE (post hoc
p=0.004). Overall, non-Gullah African Americans reported
similar emotional health scores compared to Gullah African
Americans and lower scores when compared to Caucasian
American women with SLE (17.46; 17.70 vs 20.10). For
work/regular activities of daily living (role physical), signifi-
cant ethnic differences were observed between non-Gullah
African American and Caucasian American women with
SLE (post hoc p < 0.03). Non-Gullah African Americans
had lower scores in work/regular activities of daily living
(role physical) compared to Caucasian American women
with SLE (12.74 vs 14.94).

Table 5 shows unadjusted and adjusted linear regression
analyses for emotional health and work/regular activities
of daily living (role physical). Race/ethnicity acted as a
moderator between emotional health and work/regular activi-
ties of daily living (role physical; p < 0.01), and the associa-
tion between emotional health and work/regular activities of
daily living remained significant (8=0.37, p < 0.01). After
adjusting for ethnicity, education, age, disability status,
stroke, dialysis, and depression, the association between
emotional health and work/regular activities of daily living
(role physical) remained significant but was decreased
(=0.23,p < 0.01).
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Table 4 Ethnic differences in HRQoL scores among women with SLE

Characteristics Non-Gullah African Gullah African Caucasian p-value
Americans (n=79) Americans (n = 83) Americans (n = 50)
Mean + SD Mean + SD Mean t SD
Emotional health 17.46 £ 4.70 1770 £5.18 20.10 +3.80 0.004%*
Work/regular activities of daily living
Role physical 12.74 + 5.03 13.52 + 4.65 14.94 + 4.84 0.04*

Notes: *Significant differences were observed for non-Gullah African Americans and Caucasian American women and Gullah African Americans and Caucasian American

women with SLE (post hoc p < 0.05).
Abbreviation: SLE, Systemic lupus erythematosus.

Discussion

This study explored the relationships among variables related
to everyday life for women with SLE. Our results indicate
that physical health has a significantly greater association
with decreased work/regular activities of daily living com-
pared with emotional health. Additionally, significant ethnic
differences exist in the association between emotional health
and work/regular activities of daily living among women
with SLE. Among the women with SLE in our study, non-
Gullah African Americans had similar emotional health
scores compared with Gullah African Americans and lower
scores compared with Caucasian Americans. However,
non-Gullah African American women with SLE had lower
scores for work/regular activities of daily living compared
with Gullah African American and Caucasian American
women with SLE. Emotional health outcomes were better

Table 5 Linear regression models for the association between
emotional health, physical health, and work/regular activities of
daily living before and after adjusting for corticosteroid use

Models Work/regular activities of daily living
Role physical
Variables B p-value

| Emotional health 0.40 <0.01*

2 Emotional health 0.40 <0.01*
Caucasian American 1.46 0.09
Gullah African American 1.13 0.12

3 Emotional health 037 <0.01*
Caucasian American 1.24 0.19
Gullah African American 1.39 0.12
Corticosteroid use 0.07 0.38

4 Emotional health 0.23 <0.01*
Caucasian American 0.13 0.26
Gullah African American 1.66 0.03*
Education 0.72 0.29
Age —-0.04 0.05*
Disability status -3.21 <0.01%*
Stroke —-0.60 0.43
Dialysis 1.33 -0.26
Depression -1.77 0.02*

Notes: Model |: unadjusted; Models 2—4: adjusted. *Significant difference was observed.

for women with SLE overall, when compared with controls;
however, it is important to note that these groups varied in
their demographic characteristics, which could account for
variations in emotional coping styles.

High emotional health scores reported by non-Gullah and
Gullah African American women with SLE are novel and
contrary to the phenomena that we thought we understood
in the SLE scientific literature. The negative effects of SLE
on emotional health are well documented. Our findings
suggest there may be emotional health protective factors
that are culturally unique among this population of African
American women with SLE residing in the Sea Island regions
of coastal South Carolina. This further justifies examination
into the impact of racial and ethnic sociocultural influences
on disease status within this population.

Whereas side effects of corticosteroid use could be a
confounding factor, psychiatric side effects are generally
present in a subsect of the population, thereby reducing their
ability to cause significant variation.*® Thus, we suspect that
the pervasive sociocultural factors influencing this outcome
include masking emotion,?® disease-coping mechanisms,
religion, and strong familial and social support due to the
high prevalence of multi-patient families with SLE among the
Gullah.'® There may be an interplay between these cultural
factors and the adoption of a Superwoman role by Gullah
African Americans and non-Gullah African Americans who
collectively comprised the majority of women with SLE
(77%) in the study sample. The Superwoman role —a survival
mechanism adopted by African American women to cope
with racism and oppression?’” — could have manifested in the
form of stress-relating coping strategies such as an obligation
to manifest strength, an obligation to suppress emotions, and
resistance to being vulnerable. African American women,
both non-Gullah and Gullah, who adopt the Superwoman role
are more likely to engage in emotional suppression, which
can lead to detrimental changes in immune functioning,
illness, and mortality.?”?* Despite the negative impact of
certain aspects of the Superwoman role on health outcomes,
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there are positive aspects of this phenomenon; these positive
impacts have benefited African American women who have
managed historically to demonstrate strength in the face of
adversity and tremendous hardship.?’ The lack of a significant
association detected between emotional health and work/
regular activities of daily living (role physical) was consistent
with other findings.?

This study attempted to extend previous examinations of
the association of emotional health and work/regular activi-
ties of daily living among cases and controls'****° by assess-
ing the moderating effect of corticosteroids — a common
treatment in SLE known to cause emotional distress, mood
disorders, and psychiatric disorders.*®3! Despite the well-
documented side effects of corticosteroid use, prior studies
assessing the effects of corticosteroids and the associations
between SLE and emotional health and work/regular activi-
ties of daily living are scarce.> Whereas a significant associa-
tion was not detected for emotional health and work/regular
activities of daily living after adjusting for corticosteroid
use, a significant association between emotional health and
work/regular activities of daily living (role physical) was
detected. These findings suggest that corticosteroid use does
influence the strength of the association between emotional
health and work/regular activities of daily living; however,
it cannot be stated with certainty if this variation is due to
the intended treatment effects of the drug or the psychiatric
side effects.

This study was limited by the dichotomous coding of
corticosteroid use, without accounting for dose, and did not
account for the influence of steroid-sparing immunosup-
pressing medications often used to treat SLE and allowing
corticosteroids to be tapered off. From our experience with
patients followed in this cohort, a significant proportion of
patients continue on corticosteroid therapy for SLE despite
trials of other therapies. Our findings will help add support
to maximizing steroid-sparing treatments with the goal of
tapering off even low doses of corticosteroids. Another
notable limitation of this study is the between-group demo-
graphic variations; this limits the power of the associations
observed; however the current study provides a preliminary
and novel inference. Similarly, due to the unique demo-
graphic makeup of this population (being largely African
American and/or Gullah), the conclusions drawn from the
data are not generalizable and should not be applied to other
populations.

The finding that racial and ethnic differences were detected
for emotional health scores among women with SLE, but not

among controls, and that non-Gullah African American
women reported poorer emotional health compared to
Gullah African Americans and Caucasian American women
with SLE are consistent with other research that compared
Hispanics from Texas, Hispanics from Puerto Rico, African
Americans, and Caucasian Americans (n=1,351).3? Accord-
ing to Alarcon et al, the African American race is associated
with poorer emotional health compared with other racial/
ethnic groups. Although there are unique cultural differ-
ences between these two groups, significant differences in
emotional health may not have been observed due to shared
racial and sociocultural experiences, environmental stressors,
coping strategies, and disproportionate disease activity and
damage.!26:7

This study revealed that physical health had a greater
association with work/regular activities of daily living com-
pared with emotional health, which is similar to empirical
findings that declines in physical health and work/regular
activities of daily living accompany SLE in the broader
population. %3337

Finally, non-Gullah African Americans experienced more
deficits in work/regular activities of daily living compared
with their Caucasian American counterparts. These findings
are consistent with previous research!>!* that revealed African
Americans were more likely to report work disability.

Conclusion

Our findings highlight the importance of considering the
negative impact of corticosteroids on emotional health
among women with SLE — particularly among African
American women who disproportionately experience poor
health outcomes, yet often require high doses of corticoster-
oids for treating life-threatening lupus manifestations such
as kidney and brain involvement. Although this therapeutic
strategy improves physical health, the emotional health
implications should not be overlooked. Improvements
in SLE outcomes can only be accomplished if racial and
ethnic sociocultural factors are examined in research and
accounted for in the administering of corticosteroids and the
development and implementation of interventions. Despite
the diversity that exists within the African American popula-
tion, cultural differences are not always considered in SLE
research and interventions; however, it is known that there
are ethnic variations in SLE incidence, prevalence, disease
damage, and mortality, and this study assessed ethnic dif-
ferences. This study provides novel insight into the cultural
differences among African Americans, their interplay with
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corticosteroid use, and how these can affect quality-of-life
outcomes.
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