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ABSTRACT
Objective While fatigue and pain are pervasive symptoms 
in SLE, self- efficacy can mitigate their intensity and impact 
on patients’ daily activity. We examined the relationships 
of these domains and their interactions with demographics 
and depression in black women with SLE.
Methods This is a cross- sectional analysis of data 
collected among 699 black women with SLE. We used 
validated, self- reported measures of fatigue, pain 
interference, symptom self- efficacy, treatment self- 
efficacy and depression. Linear regression analyses were 
conducted to examine the relationships between each 
outcome (fatigue and pain interference) and each predictor 
(symptom self- efficacy and treatment self- efficacy), and 
the interaction of demographics and depression.
Results We found inverse associations between fatigue 
and each of symptom self- efficacy (slope −0.556, 
p<0.001) and treatment self- efficacy (slope −0.282, 
p<0.001), as well as between pain interference and each 
of symptom self- efficacy (slope −0.394, p<0.001) and 
treatment self- efficacy (slope −0.152, p<0.001). After 
adjusting for confounders, symptom self- efficacy remained 
significantly associated with each outcome (adjusted slope 
−0.241 (p<0.001) and −0.103 (p=0.008) for fatigue and 
pain, respectively). The amount of decrease in fatigue 
and pain interference differed by depression severity 
(p<0.05 for the interaction of symptom self- efficacy 
and depression). The difference in fatigue by depression 
widened as symptom self- efficacy increased; the adjusted 
fatigue scores for moderate/severe depression compared 
with no depression were 6.8 and 8.7 points higher at 
mean and high symptom self- efficacy, respectively 
(p<0.001). Age and education significantly changed the 
relationship between outcomes and self- efficacy.
Conclusions Symptom self- efficacy and treatment 
self- efficacy were inversely related to fatigue and pain 
interference in black women with SLE. Depression 
disproportionately increased the intensity of these 
outcomes. While older women with low symptom 
self- efficacy reported disproportionately higher pain 
interference, those with higher education and mean or 
high levels of symptom self- efficacy reported lower pain 
interference. These findings may help predict who might 
benefit most from self- efficacy- enhancing interventions.

INTRODUCTION
SLE is an autoimmune chronic disease that 
disproportionately strikes young women and 
black individuals. Pain and fatigue are two of 
the most pervasive and distressing symptoms 

Key messages

What is already known about this subject?
 ► Self- efficacy can mitigate fatigue and the impact of 
pain on daily activities in individuals with chronic 
conditions; however, individual characteristics may 
modify the effect of self- efficacy on these outcomes.

 ► Despite the high prevalence of fatigue and pain in 
SLE, little is known about the impact of self- efficacy 
on these symptoms among under- represented pop-
ulations with this condition.

What does this study add?
 ► We underscored that self- efficacy (to manage symp-
toms and to manage medications and treatments) 
was inversely related to fatigue and pain interfer-
ence in black women with SLE.

 ► Some of these associations were modified by age, 
educational attainment and depressive symptoms in 
these women.

How might this impact on clinical practice or future 
developments?

 ► Self- efficacy- building interventions can potentially 
alleviate fatigue and pain, improving the quality of 
life of black women with SLE; however, lower bene-
ficial effects are expected in women with depression 
and those who are older or achieved less education.

 ► Depression, a highly prevalent and often underdi-
agnosed comorbidity in SLE, disproportionately 
increased the intensity of fatigue and pain interfer-
ence, particularly among women with average and 
high self- efficacy.

 ► Improving depression screening and management 
is critical to control these pervasive symptoms and 
improve the quality of life of the SLE population.
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reported by people living with SLE.1–3 Not only do these 
symptoms occur in patients with active lupus, they are 
also reported by patients who have, otherwise, the disease 
under control.4 Pain and fatigue are independent factors 
associated with unemployment and disability,5 and 
patients with SLE often report these symptoms to be the 
most challenging to self- manage and the most impor-
tant treatment goals.6 However, pain and fatigue remain 
largely unaddressed despite treatment advances.7 8

Multiple factors have been found to cause, exacerbate 
or mitigate pain and fatigue in patients with SLE.9–13 While 
comorbidities and psychological distress play important 
roles in the occurrence of these symptoms,14–16 there 
is also variation by sociodemographic factors.17 Racial 
disparities have been described in pain outcomes, with 
greater pain severity and pain- related physical and psycho-
social disability among black compared with white indi-
viduals.18 Moreover, depression, a comorbidity present 
in one- third of black individuals with SLE, can cause or 
exacerbate chronic pain and fatigue.19 20 We reported 
that disease activity, organ damage, and psychosocial 
and demographic factors accounted for pain outcomes 
in a predominantly black, population- based SLE cohort 
in Southeastern USA.21 Moreover, fatigue significantly 
reduced work productivity in these patients, potentially 
threatening employment sustainability.22 Thus, these 
symptoms may have a substantial individual and societal 
toll, with escalating negative effects among black individ-
uals, women and other high- risk groups with SLE.

Self- efficacy is ‘the belief in one’s capabilities to orga-
nize and execute the courses of action required to 
manage prospective situations’.23 A meta- analysis high-
lighted a protective role of self- efficacy against chronic 
pain,24 and self- management programmes built on self- 
efficacy have been shown to mitigate fatigue and pain.25 26 
In patients with SLE, higher levels of self- efficacy for pain 
control correlated with lower levels of pain, stiffness, 
fatigue and negative mood.27 A large body of research 
has described an inverse correlation between depres-
sion and self- efficacy, with reciprocal influences among 
mood disorders, self- efficacy and self- management tasks. 
Some findings indicate that people with mood disor-
ders may have lower self- efficacy,28–30 whereas others 
suggest that high self- efficacy may protect against depres-
sion.31 Remarkably, people with depression may benefit 
more from self- efficacy- enhancing interventions, such 
as the Chronic Disease Self- Management Program 
(CDSMP).32 33 Findings also suggest that self- efficacy and 
people’s response to self- efficacy- building interventions 
may differ by sociodemographic characteristics. A recent 
study underlined that racial minorities with diabetes have 
lower self- efficacy than white individuals, and that race 
moderated the relation between self- care and psycholog-
ical distress among older patients.34 While the interaction 
effect of age has shown mixed effects,35–38 people with 
higher educational attainment have been found to have 
higher levels of self- efficacy and may benefit more from 
self- efficacy- building programmes.38 39

Little is known about self- efficacy in under- represented 
populations with SLE. In this paper, we examined the 
correlation between self- efficacy and both pain interfer-
ence and fatigue in a cohort of black women with SLE who 
participated in a CDSMP effectiveness study. Moreover, 
because mood disorders and demographic characteris-
tics can potentially interact with self- efficacy, we aimed to 
determine whether depression, age and education may 
alter those associations in this high- risk population.

METHODS
Study population
We examined baseline data collected for the Women 
Empowered to Live with Lupus (WELL) study, a trial 
conducted to determine the effectiveness of the CDSMP 
among black women with SLE.40 Briefly, WELL partici-
pants were recruited from Georgians Organized Against 
Lupus (GOAL), a population- based cohort of individ-
uals with SLE largely derived from the Georgia Lupus 
Registry.41 GOAL encompasses over 1000 participants 
with a validated diagnosis of SLE, of whom nearly 80% are 
black. The cohort includes participants of broad disease 
severity spectrum and all socioeconomic levels, who have 
been surveyed regularly since 2011 using patient- reported 
instruments.

The WELL study is a two- group longitudinal cohort of 
black women with SLE nested within the GOAL cohort 
that aims to compare outcomes of women enrolled in 
the CDSMP (n=168, randomly selected from GOAL) 
with those not exposed to the intervention (n=531, non- 
selected from GOAL). For this study, we conducted a 
cross- sectional analysis of baseline data, including the 
entire sample (n=699 black women;(online supplemental 
figure 1) . All participants signed the informed consent.

Patient and public involvement
We have convened a diverse group of GOAL partici-
pants into the Lupus Patient Advisory Research Council 
(L- PARC). L- PARC members meet at least once a year 
with researchers to provide feedback on study measures 
and advice on recruitment, retention and dissemination 
of findings.

Measures
We used the Patient- Reported Outcomes Measurement 
Information System (PROMIS) adult short forms (SF) 
to measure fatigue, pain interference, self- efficacy to 
manage symptoms, self- efficacy to manage medications 
and treatments, and depression. We used PROMIS meas-
ures because they have been validated in patients with 
a variety of chronic conditions, including SLE, and are 
recommended over other legacy measures due to their 
flexibility and precision.42 43 Each of these tools uses a 
five- item Likert scale scored from 1 to 5; raw scores were 
individually calculated and converted to T- scores by the 
Health Measures Scoring Service.44 The T- score rescales 
the raw score into a standardised score with a mean of 
50 and an SD of 10. To avoid missing data, we conducted 
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monthly data quality checks and called participants to 
answer missing questions.

Outcomes
Fatigue was measured using the PROMIS Fatigue SF8a. 
This eight- item questionnaire measures both the experi-
ence of fatigue and the interference of fatigue on daily 
activities over the past week. Examples of items are ‘How 
run- down did you feel on average’ and ‘How often did 
you have to push yourself to get things done because of 
your fatigue’. Response options range from 1=not at all 
to 5=very much. A higher PROMIS T- score represents 
more fatigue and fatigue interference. Pain interference 
was measured using the PROMIS Pain Interference SF8a. 
This eight- item questionnaire quantifies the impact of 
pain (from 1=not at all to 5=very much) on daily activities, 
working around the house, participation in social activ-
ities and household chores in the past 7 days. A higher 
PROMIS T- score represents higher pain interference on 
daily activities. Both fatigue and pain interference scales 
have demonstrated good reliability and validity in diverse 
populations.45–47

Predictors
Self- efficacy to manage symptoms (symptom self- efficacy) was 
measured with the PROMIS Self- Efficacy for Managing 
Symptoms SF4a. This four- item scale quantifies the level 
of current confidence (from 1=not confident at all to 
5=very confident) a person with a chronic condition has 
in managing symptoms and keeping symptoms from inter-
fering with social relationships. Self- efficacy to manage medi-
cations and treatments (treatment self- efficacy) was measured 
with the PROMIS Self- Efficacy for Managing Medications 
and Treatments SF8a. This eight- item tool quantifies the 
level of current confidence (from 1=not confident at all to 
5=very confident) a person with a chronic condition has 
in taking and managing medication and other treatments 
in challenging situations (eg, travelling, running out of 
medication, occurrence of side effects). Both measures 
are derived from the five- domain PROMIS Self- Efficacy 
for Managing Chronic Conditions item banks, demon-
strating good reliability and validity.48

Covariates
Depression was measured using PROMIS Depression SF8a, 
an eight- item scale to quantify the frequency (from 
1=never to 5=always) of negative mood (eg, sadness, 
guilt), views of self (eg, self- criticism, worthlessness), 
social cognition (eg, loneliness), and decreased positive 
affect and engagement (eg, loss of interest) in the past 
7 days. The scale has been validated in individuals with a 
variety of chronic conditions and was adopted by the Diag-
nostic and Statistical Manual of Mental Disorders (Fifth 
Edition).49 50 PROMIS Depression has shown greater reli-
ability and scores more closely approximating a normal 
distribution than two traditional legacy depression meas-
ures: the Patient Health Questionnaire 9 (PHQ- 9) and 
the Center for Epidemiologic Studies Depression Scale 

(CES- D) . It also showed strong convergent validity with 
the CES- D and the PHQ- 9.51 To examine the severity of 
depression in this sample, T- scores <52.5 were categorised 
as none, 52.5 to <60 as mild, and ≥60 as moderate/severe 
depression. These cut- offs correspond to those used with 
the analogous PHQ- 9 scores.52 53 Age was calculated at 
baseline and categorised in three groups (18–34, 35–54, 
55 or older). Educational attainment was self- reported and 
grouped into high school or below, some college, and 
bachelor’s degree or above.

Confounders
Insurance (federal (Medicare and/or Medicaid), private, 
no insurance) and work status (employed, out of the 
labour force (comprising retirees, home makers and 
students), unemployed or disabled) and disease duration 
(years) were measured with ad- hoc questions. Disease 
activity and organ damage accrual were measured using 
validated self- reported instruments: the Systemic Lupus 
Activity Questionnaire (SLAQ; score range=0–47)54 and 
the Self- Administered Brief Index of Lupus Damage (SA- 
BILD; score range=0–30).55

Statistical analysis
Simple and multivariate linear regression was used 
to examine the cross- sectional relationship between 
each outcome (fatigue and pain interference) and 
each predictor (symptom self- efficacy and treatment 
self- efficacy). The linear slope for each outcome was 
compared with zero. Because previous data suggest that 
younger individuals and those with depression may be 
more responsive to the CDSMP, and those who achieve 
lower educational attainment may have lower self- 
efficacy,35–37 39 56 we also examined whether these factors 
interact with each measure of self- efficacy to affect the 
relationship between self- efficacy and each outcome. 
We assumed that each outcome could be expressed as 
a linear function of self- efficacy with possible different 
intercepts and slopes for each level of depression (none, 
mild, moderate/severe). Predictors included self- efficacy, 
depression and the interaction between self- efficacy and 
depression. Thus, the self- efficacy- adjusted outcome mean 
was calculated by evaluating the regression equation for 
each depression group at the mean (and at low (T- score 
35) and high (T- score 55)) self- efficacy. These analyses 
were adjusted for the other two covariates of interest (age 
and education) and confounders (insurance, work status, 
disease duration, disease activity and organ damage 
accrual). A similar approach was applied when we exam-
ined the interaction between each measure of self- efficacy 
and either age or education. To ensure independence 
between fatigue and the confounder effect of disease 
activity (measured with SLAQ), the adjusted means and 
slopes of fatigue were estimated by omitting the fatigue 
response in SLAQ. Model fit was assessed using R2 and 
mean square error statistics. Examination of multicol-
linearity using variance inflation factors did not suggest 
large correlations among pairs of predictor variables in 
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the multiple linear regression models. Statistical analyses 
were conducted using SAS V.9.4 software.

RESULTS
Study population description
The mean age of the 699 black women who participated 
in the study was 47.9 years (SD 13.7), with 143 (20.5%) 
aged 18–34, 329 (47.1%) aged 35–54, and 227 (32.5%) 
aged 55 or older, (online supplemental table 1). Of the 
participants, 261 (37.4%) reported high school or below, 
226 (32.4%) some college, and 211 (30.2%) bachelor’s 
degree or above. Of the participants, 302 (43.6%) were 
unemployed or disabled, 249 (35.9%) worked full- time 
or part- time, and the remaining 142 (20.5%) were out of 
the labour force. The mean SLE duration was 15.6 (SD 
10.3) years, the mean disease activity 15.1 (SD 8.7) and 
the mean organ damage 2.6 (SD 2.5). Nearly half of the 
sample reported some level of depression, with 21.6% in 
the range of moderate/severe. The mean T- scores were 
57.8 (SD 11.0) for fatigue, 58.0 (SD 9.9) for pain inter-
ference, 48.1 (SD 8.5) for symptom self- efficacy and 46.1 
(SD 9.2) for treatment self- efficacy.

Univariate and multiple regression
The univariate analysis rendered a significant inverse 
association between fatigue and each self- efficacy domain 
(table 1). Fatigue declined by nearly 2.8 points per 
5- point increase in symptom self- efficacy (slope=−0.556, 
p<0.001) and by 1.4 points per 5- point increase in treat-
ment self- efficacy (slope=−0.282, p<0.001). The univar-
iate regressions of pain interference on each self- efficacy 
measure also showed significant inverse associations. Pain 
interference declined by nearly 2.0 points per 5- point 
increase in symptom self- efficacy (slope=−0.394, p<0.001) 
and by nearly 0.8 points per 5- point increase in treatment 
self- efficacy (slope=−0.152, p<0.001). After adjusting 
for confounders, symptom self- efficacy remained signif-
icantly associated with each outcome (adjusted slope 

−0.241 (p<0.001) and −0.103 (p=0.008) for fatigue and 
pain, respectively; table 1).

Statistical interactions
We explored separately fatigue- symptom self- efficacy and 
fatigue- treatment self- efficacy slopes for each level of 
depression, age and educational attainment (figure 1). 
A significant interaction (p=0.03) was found between 
symptom self- efficacy and depression (figure 1A). 
Symptom self- efficacy did not interact significantly with 
age (p=0.08; figure 1B), but showed a significant inter-
action with education (p=0.009; figure 1C). Similarly, we 
found a significant interaction between treatment self- 
efficacy and depression on fatigue (p=0.006; figure 1D). 
The fatigue- treatment self- efficacy slope did not change 
significantly with age (p=0.1; figure 1E), whereas educa-
tional attainment showed a significant interaction 
(p=0.03; figure 1F).

Figure 2 illustrates that depression did not change the 
slope of pain interference regressed on symptom self- 
efficacy (p=0.1; figure 2A); however, a significant inter-
action was identified between symptom self- efficacy and 
age (p=0.03; figure 2B). Education showed a statistically 
significant interaction (p=0.0009; figure 2C), suggesting 
that at high levels of symptom self- efficacy women who 
attained bachelor’s degree or above had a significantly 
lower amount of pain interference. The regression of 
pain interference on treatment self- efficacy was modified 
by depression (p=0.03; figure 2D) but not by age (p=0.2; 
figure 2E) or education (p=0.10; figure 2F).

Combined effect of self-efficacy and either depression, age 
or education on the adjusted mean of the study outcomes/
multiple linear regression analysis
We examined whether each variable of interest (depres-
sion, age and education) would have a joint effect on the 
adjusted mean of each study outcome at three levels of 

Table 1 Univariate and multiple linear regression of fatigue and pain interference on self- efficacy

Factor

Fatigue Pain interference

Slope* (±SE)
(per 1- point ↑)

Slope
(per 5- point ↑) P value MSE

Slope* (±SE)
(per 1- point ↑)

Slope
(per 5- point ↑) P value MSE

Univariate

  Symptom self- 
efficacy

−0.556±0.044 −2.781 <0.001 97.4 −0.394±0.042 −1.971 <0.001 87.4

  Treatment self- 
efficacy

−0.282±0.044 −1.411 <0.001 113.4 −0.152±0.041 −0.760 <0.001 96.7

Multiple†

  Symptom self- 
efficacy

−0.241±0.043 −1.204 <0.001 66.9 −0.103±0.040 −0.537 0.008 59.9

  Treatment self- 
efficacy

−0.072±0.038 −0.360 0.055 70.0 0.025±0.035 0.127 0.47 60.6

*Indicates b regression coefficient.
†Adjusted for age, disease duration, education, work status, insurance, depression, disease activity (SLAQ) and organ damage (SA- BILD).
MSE, mean square error; SA- BILD, Self- Administered Brief Index of Lupus Damage; SLAQ, Systemic Lupus Activity Questionnaire.

 on M
ay 22, 2023 by guest. P

rotected by copyright.
http://lupus.bm

j.com
/

Lupus S
ci M

ed: first published as 10.1136/lupus-2021-000566 on 11 F
ebruary 2022. D

ow
nloaded from

 

https://dx.doi.org/10.1136/lupus-2021-000566
http://lupus.bmj.com/


Drenkard C, et al. Lupus Science & Medicine 2022;9:e000566. doi:10.1136/lupus-2021-000566 5

Epidemiology and outcomes

each self- efficacy measure: mean T- score, low self- efficacy 
(T- score 35) and high self- efficacy (T- score 55).

Fatigue
Symptom self- efficacy and depression showed a signif-
icant interaction summarised as the adjusted mean of 
fatigue (p=0.04; table 2). At low symptom self- efficacy, 
the adjusted mean of fatigue increased progressively 
from women without depression to those with mild 

depression and those with moderate/severe depres-
sion. However, the mean difference was significantly 
higher only in women with moderate/severe depres-
sion compared with those without depression (mean 
difference 3.3, p=0.02). At mean (T- score 48.1) and 
high (T- score 55) symptom self- efficacy, the adjusted 
means for fatigue were significantly higher for women 
with moderate/severe depression compared with those 

Figure 1 Regression of fatigue on symptom self- efficacy (A, B, and C) and treatment self- efficacy (D, E, and F) by depression 
(A and D), age (B and E), and educational attainment (C and F) categories. Fatigue and each self- efficacy measure are 
expressed as T- scores, with higher scores indicating more of the domain being measured. A p- value <0.05 indicates a 
significant interaction of a given factor (depression, age, or education) with a given self- efficacy (to manage symptoms or to 
manage treatment) on the relationship between the corresponding self- efficacy measure and fatigue.
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with mild or without depression. The highest mean 
difference was observed for women with moderate/
severe depression compared with those without depres-
sion (mean difference 6.8 (p<0.001) at mean and 8.7 
(p<0.001) at high symptom self- efficacy).

The interactions between each self- efficacy measure 
and age did not have statistically significant effects on the 
slope of fatigue (online supplemental table 2). However, 

we found a significant interaction (p=0.05) between 
symptom self- efficacy and education (table 2). At low 
symptom self- efficacy, the only significant difference was 
for women with bachelor’s degree or above, who had a 
4.4- point higher adjusted mean of fatigue, compared 
with women with high school or below (p=0.003). At 
mean symptom self- efficacy, those with intermediate 
and highest education had significantly higher adjusted 

Figure 2 Regression of pain interference on symptom self- efficacy (A, B, and C) and treatment self- efficacy (D, E, and F) 
by depression (A and D), age (B and E) and educational attainment (C and F) categories. Pain interference and each self- 
efficacy measure are expressed as T- scores, with higher scores indicating more of the domain being measured. A p- value 
<0.05 indicates a significant interaction of a given factor (depression, age, or education) with a given self- efficacy (to manage 
symptoms or to manage treatment) on the relationship between the corresponding self- efficacy measure and pain interference.
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means of fatigue than the high school or below group 
(mean difference 3.2 (p<0.001) and 2.2 (p=0.009), 
respectively). At high symptom self- efficacy, women who 
reported some college had significantly higher fatigue 

compared with high school or below (mean difference 
3.6, p<0.001), whereas those with bachelor’s degree or 
above reported less fatigue than those with some college 
(mean difference −2.7, p=0.01).

Table 2 Multiple linear regression analysis: combined effect of self- efficacy and either depression, age or educational 
attainment on the adjusted mean of fatigue

Self- efficacy to manage symptoms by depression (p value for the interaction=0.04)

Symptom SE level
(T- score)

Depression severity 
category

Adjusted mean* 
(95% CI)

Depression 
severity 
comparison

Mean difference 
(95% CI) P value

Low Symptom SE
(T- score=35)

1. None 59.8 (57.8 to 61.9) 2 vs 1 2.9 (−0.1 to 6.0) 0.06

2. Mild 62.8 (60.4 to 65.1) 3 vs 1§ 3.3 (0.5 to 6.2) 0.02

3. Moderate/severe 63.2 (61.0 to 65.3) 3 vs 2 0.4 (−2.6 to 3.4) 0.8

Mean Symptom SE
(T- score=48.1)

1. No 55.5 (54.4 to 56.6) 2 vs 1§ 3.4 (1.8 to 5.0) <0.001

2. Mild 58.9 (57.6 to 60.3) 3 vs 1§ 6.8 (4.7 to 8.9) <0.001

3. Moderate/severe 62.3 (60.5 to 64.2) 3 vs 2§ 3.4 (1.3 to 5.6) 0.002

High Symptom SE
(T- score=55)

1. None 53.2 (52.1 to 54.4) 2 vs 1§ 3.6 (1.5 to 5.8) 0.001

2. Mild 56.9 (54.9 to 58.9) 3 vs 1§ 8.7 (5.8 to 11.5) <0.001

3. Moderate/severe 61.9 (59.2 to 64.6) 3 vs 2§ 5.0 (1.8 to 8.3) 0.003

Self- efficacy to manage symptoms by education (p value for the interaction=0.05)

Symptom SE level
(T- score)

Educational attainment 
category

Adjusted mean† 
(95% CI)

Educational 
attainment 
comparison Mean difference P value

Low Symptom SE
(T- score=35)

1. High school or below 58.7 (56.9 to 60.6) 2 vs 1 2.4 (−0.2 to 5.0) 0.07

2. Some college 61.1 (59.0 to 63.2) 3 vs 1§ 4.4 (1.5 to 7.4) 0.003

3. Bachelor’s degree or above 63.2 (60.6 to 65.7) 3 vs 2 2.0 (−1.0 to 5.1) 0.2

Mean Symptom SE
(T- score=48.1)

1. High school or below 55.9 (54.7 to 57.2) 2 vs 1§ 3.2 (1.7 to 4.7) <0.001

2. Some college 59.2 (58.0 to 60.3) 3 vs 1§ 2.2 (0.5 to 3.8) 0.009

3. Bachelor’s degree or above 58.1 (56.8 to 59.4) 3 vs 2 −1.0 (−2.6 to 0.6) 0.2

High Symptom SE
(T- score=55)

1. High school or below 54.5 (53.0 to 56.0) 2 vs 1§ 3.6 (1.6 to 5.6) <0.001

2. Some college 58.1 (56.6 to 59.6) 3 vs 1 1.0 (−1.1 to 3.0) 0.4

3. Bachelor’s degree or above 55.4 (53.9 to 56.9) 3 vs 2§ −2.7 (−4.7 to −0.6) 0.01

Self- efficacy to manage medications and treatments by depression (p value for the interaction=0.009)

Treatment SE 
level
(T- score) Depression severity category

Adjusted mean‡ 
(95% CI)

Depression 
severity 
comparison Mean difference P value

Low Treatment SE
(T- score=35)

1. None 57.4 (55.6 to 59.1) 2 vs 1 2.2 (−0.3 to 4.8) 0.08

2. Mild 59.6 (57.7 to 61.6) 3 vs 1§ 4.3 (1.7 to 6.9) 0.001

3. Moderate/severe 61.6 (59.7 to 63.6) 3 vs 2 2.0 (−0.6 to 4.6) 0.1

Mean Treatment 
SE
(T- score=46.2)

1. None 55.1 (53.9 to 56.2) 2 vs 1§ 4.1 (2.5 to 5.7) <0.001

2. Mild 59.2 (57.8 to 60.5) 3 vs 1§ 7.3 (5.3 to 9.2) <0.001

3. Moderate/severe 62.3 (60.7 to 64.0) 3 vs 2§ 3.2 (1.2 to 5.2) 0.002

High Treatment
(T- score=55)

1. None 53.2 (51.9 to 54.5) 2 vs 1§ 5.6 (3.3 to 7.9) <0.001

2. Mild 58.8 (56.8 to 60.8) 3 vs 1§ 9.6 (7.0 to 12.3) <0.001

3. Moderate/severe 62.8 (60.4 to 65.3) 3 vs 2§ 4.1 (1.1 to 7.1) 0.008

*Adjusted for symptom SE, age, education, work status, insurance, disease duration, disease activity (SLAQ) and organ damage (SA- BILD).
†Adjusted for symptom SE, depression, age, work status, insurance, disease duration, disease activity (SLAQ) and organ damage (SA- BILD).
‡Adjusted for treatment SE, age, education, work status, insurance, disease duration, SLAQ and organ damage (SA- BILD).
§Bold values indicate a statistically significant difference between the two groups.
SA- BILD, Self- Administered Brief Index of Lupus Damage; SE, self- efficacy; SLAQ, Systemic Lupus Activity Questionnaire.
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Treatment self- efficacy and depression also had a signif-
icant interaction (p=0.009) on the adjusted mean of 
fatigue (table 2). At low treatment self- efficacy, women 
with moderate/severe depression had significantly higher 
fatigue than those without depression (mean difference 
4.3, p=0.001). At mean and high treatment self- efficacy, 
the adjusted mean T- scores for fatigue were significantly 
higher for women with moderate/severe depression 
compared with those without or with mild depression. 
Women with mild depression also had significantly 
higher adjusted mean fatigue T- scores than those without 
depression, at mean and high treatment self- efficacy. The 
largest differences were for moderate/severe depression 
compared with no depression. At mean treatment self- 
efficacy (T- score 46.2), women with moderate/severe 
depression had a 7.3- point higher adjusted mean T- score 
than those without depression (p<0.001), and the mean 
difference was 9.6 points (p<0.001) at high treatment self- 
efficacy. The interactions between treatment self- efficacy 
and either age or education did not modify significantly 
the estimated adjusted slope of fatigue (online supple-
mental table 2).

Pain interference
Symptom self- efficacy and depression showed a signifi-
cant interaction on pain interference, after adjusting for 
confounders (p=0.05; table 3 and online supplemental 
table 3). At mean symptom self- efficacy, the adjusted 
mean for pain interference increased progressively from 
the group of women without depression to those with 
mild and moderate/severe depression. The only signifi-
cant mean difference was, however, for moderate/severe 
depression compared with no depression (adjusted mean 
difference 2.0, p=0.04). At high symptom self- efficacy, 
women with either mild or moderate/severe depression 
reported significantly greater pain interference compared 
with those without depression (adjusted mean difference 
2.9 (p=0.006) and 2.8 (p=0.04) for mild vs no depression 
and moderate/severe vs no depression, respectively).

We observed a significant interaction between symptom 
self- efficacy and age (p=0.02). At low symptom self- efficacy, 
women aged 35–54 and those 55 or older had significantly 
higher pain interference than those in the youngest 
group (adjusted mean difference 5.0 (p<0.001) and 
5.4 (p<0.001), respectively). At the mean symptom self- 
efficacy level (T- score=48.1), only middle- aged women 
had significantly higher adjusted mean for pain interfer-
ence (mean difference 2.8, p<0.001) compared with the 
youngest group. No significant differences were observed 
by age at high symptom self- efficacy.

Symptom self- efficacy and education showed a signifi-
cant joint effect (p=0.04) on pain interference (table 3). 
At the symptom self- efficacy mean T- score (48.1), women 
with the highest educational attainment reported a 1.8- 
point lower adjusted pain interference T- score (p=0.02) 
than women who attended some college, and a 1.9- point 
lower T- score (p=0.02) than those who attained high 
school or below. The highest differences were, however, 

observed at high symptom self- efficacy (T- score=55), with 
3.0 (p=0.002) and 3.4 (p<0.001) less points of adjusted 
T- scores for pain interference in women who reported 
the highest educational attainment compared with those 
who reported high school or below and some college, 
respectively. No significant differences were observed 
at low symptom self- efficacy (T- score 35) for adjusted 
T- scores of pain interference by educational attainment.

Neither depression, age nor education showed a signif-
icant interaction with treatment self- efficacy on pain 
interference, after adjusting for confounders (online 
supplemental table 3) .

Sensitivity analyses
Because SLAQ may capture non- inflammatory symp-
toms, we conducted sensitivity analyses to examine 
the combined effect of symptom self- efficacy (at mean 
T- score=48.1) and depression on both outcomes, after 
additional adjustments for steroid and/or immunosup-
pressive therapies as surrogates of active disease. Online 
supplemental tables 4 and 5 depict that the results 
remained similar.

DISCUSSION
Among black women with SLE, higher levels of self- efficacy 
to manage symptoms and treatments were inversely and 
independently associated with fatigue and pain inter-
ference. However, these associations were modified by 
age, educational attainment and depressive symptoms, 
and the effect of these interactions on women outcomes 
varied by the type and level of self- efficacy.

The inverse relationship between each measure of 
self- efficacy (to manage symptoms and to manage medi-
cations and treatments) and each outcome (pain inter-
ference and fatigue) was not unexpected. Yet, to our 
knowledge, these relationships have not been described 
in minorities with SLE. A recent study described an 
inverse association between organ damage and general 
self- efficacy in black but not in white individuals with 
SLE, despite similar levels of self- efficacy in both racial 
groups.57 Those findings suggest that black individuals 
may need to build greater self- efficacy to overcome the 
multiple challenges posed by the disease. Moreover, we 
found a greater effect of self- efficacy to manage symptoms 
on both outcomes. Thus, our findings point to the need 
for self- efficacy- building interventions, particularly those 
directed to manage symptoms, to improve the quality of 
life of black women with SLE.

Our study also underlined the potential moderation 
effect of depression on the association between self- 
efficacy and both fatigue and pain interference. At any 
given level of self- efficacy to either manage symptoms 
or treatments, patients with depression had a dispropor-
tionately higher intensity of fatigue than those without 
depression. The greatest differences were, however, for 
women with high levels of self- efficacy who also reported 
moderate/severe depression. These differences reached 
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at least a half SD of fatigue in our sample, which is 
deemed to be the minimal difference that is clinically 
important in health- related quality of life scores.58 These 
results suggest that moderate/severe depression may 

overpower the beneficial effects of high levels of self- 
efficacy; therefore, interventions that tackle depression 
may be needed to achieve better control of fatigue even 
in people with high self- efficacy. Depression also modified 

Table 3 Multiple linear regression analysis: combined effect of self- efficacy and either depression, age or educational 
attainment on the adjusted mean of pain interference

Self- efficacy to manage symptoms by depression (p value for the interaction=0.05)

Symptom SE level
(T- score)

Depression severity 
category

Adjusted mean* 
(95% CI)

Depression 
severity 
comparison Mean difference P value

Low Symptom SE
(T- score=35)

1. None 59.5 (57.5 to 61.4) 2 vs 1 −1.7 (−4.6 to 1.1) 0.2

2. Mild 57.7 (55.5 to 60.0) 3 vs 1 0.5 (−2.2 to 3.2) 0.7

3. Moderate/severe 59.9 (57.9 to 61.9) 3 vs 2 2.2 (−0.6 to 5.0) 0.1

Mean Symptom SE
(T- score=48.1)

1. None 56.9 (55.8 to 57.9) 2 vs 1 1.3 (−0.2 to 2.8) 0.09

2. Mild 58.2 (56.9 to 59.4) 3 vs 1§ 2.0 (0.0 to 4.0) 0.04

3. Moderate/severe 58.9 (57.1 to 60.6) 3 vs 2 0.7 (−1.3 to 2.7) 0.5

High Symptom SE
(T- score=55)

1. No 55.5 (54.5 to 56.6) 2 vs 1§ 2.9 (0.8 to 4.9) 0.006

2. Mild 58.4 (56.6 to 60.3) 3 vs 1§ 2.8 (0.1 to 5.5) 0.04

3. Moderate/severe 58.3 (55.8 to 60.8) 3 vs 2 −0.1 (−3.2 to 3.0) 0.9

Self- efficacy to manage symptoms by age (p value for the interaction=0.02)

Symptom SE level
(T- score) Age group

Adjusted mean† 
(95% CI)

Age group 
comparison Mean difference P value

Low Symptom SE
(T- score=35)

1. 18–34 54.8 (52.4 to 57.2) 2 vs 1§ 5.0 (2.3 to 7.7) <0.001

2. 35–54 59.8 (58.0 to 61.5) 3 vs 1§ 5.4 (2.3 to 8.6) <0.001

3. 55+ 60.2 (58.0 to 62.4) 3 vs 2 0.4 (−2.2 to 3.1) 0.8

Mean Symptom SE =
(T- score=48.1)

1. 18–34 55.6 (54.1 to 57.0) 2 vs 1§ 2.8 (1.1 to 4.4) 0.001

2. 35–54 58.3 (57.3 to 59.3) 3 vs 1 2.0 (−0.1 to 4.0) 0.06

3. 55+ 57.5 (56.3 to 58.8) 3 vs 2 −0.8 (−2.3 to 0.7) 0.3

High Symptom SE
(T- score=55)

1. 18–34 56.0 (54.1 to 57.8) 2 vs 1 1.6 (−0.5 to 3.7) 0.1

2. 35–54 57.6 (56.3 to 58.9) 3 vs 1 0.2 (−2.3 to 2.6) 0.9

3. 55+ 56.1 (54.7 to 57.6) 3 vs 2 −1.5 (−3.3 to 0.4) 0.1

Self- efficacy to manage symptoms by education (p value for the interaction=0.04)

Symptom SE level
(T- score)

Educational attainment 
category

Adjusted mean‡ 
(95% CI)

Educational 
attainment 
comparison Mean difference P value

Low Symptom SE
(T- score=35)

1. High school or below 59.2 (57.4 to 61.0) 2 vs 1 −1.0 (−3.4 to 1.5) 0.5

2. Some college 58.3 (56.3 to 60.3) 3 vs 1 0.4 (−2.4 to 3.2) 0.8

3. Bachelor’s degree or above 59.6 (57.2 to 62.0) 3 vs 2 1.3 (−1.6 to 4.2) 0.4

Mean Symptom SE
(T- score=48.1)

1. High school or below 58.1 (57.0 to 59.2) 2 vs 1 −0.1 (−1.5 to 1.4) 0.9

2. Some college 58.0 (56.9 to 59.2) 3 vs 1§ −1.9 (−3.4 to −0.3) 0.02

3. Bachelor’s degree or above 56.2 (55.1 to 57.4) 3 vs 2§ −1.8 (−3.3 to −0.3) 0.02

High Symptom SE
(T- score=55)

1. High school or below 57.5 (56.1 to 58.9) 2 vs 1 0.4 (−1.5 to 2.3) 0.7

2. Some college 57.9 (56.5 to 59.4) 3 vs 1§ −3.0 (−4.9 to −1.1) 0.002

3. Bachelor’s degree or above 54.5 (53.1 to 55.9) 3 vs 2§ −3.4 (−5.4 to −1.5) <0.001

*Adjusted for symptom SE, age, education, work status, insurance disease duration, disease activity (SLAQ) and organ damage (SA- BILD).
†Adjusted for symptom SE, depression, education, work status, insurance, disease duration, disease activity (SLAQ) and organ damage (SA- 
BILD).
‡Adjusted for symptom SE, depression, age, work status, insurance, disease duration, disease activity (SLAQ) and organ damage (SA- BILD).
§Bold values indicate a statistically significant difference between the two groups.
SA- BILD, Self- Administered Brief Index of Lupus Damage; SE, self- efficacy; SLAQ, Systemic Lupus Activity Questionnaire.
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the effect of symptom self- efficacy on pain interference, 
increasing the slope of the association, after adjusting 
for confounders. At high levels of symptom self- efficacy, 
women with depression (moderate/severe and mild) had 
disproportionately higher pain interference than those 
without depression, but the interaction was not signifi-
cant among women who had low symptom self- efficacy. 
Depression is highly prevalent in minorities59; however, it 
is often undiagnosed and its negative impact on patient 
behaviours and disease outcomes is either unknown or 
underestimated by clinicians. Awareness of these interac-
tions may help the clinical team to better address depres-
sion in black patients with SLE.

Age did not interact with self- efficacy on fatigue; 
however, it modified the effect of symptom self- efficacy 
on pain interference. Women 55 or older with low 
symptom self- efficacy reported disproportionately higher 
pain interference with daily activities compared with 
women younger than 35 years old. These findings provide 
a framework to explain previous data suggesting a better 
response of younger individuals to the CDSMP.35 37 Black 
women with SLE are younger at disease onset compared 
with their white counterparts, and black individuals 
have been reported to have lower pain tolerance and be 
more exposed to psychosocial factors that intensify nega-
tive pain experiences.18 60 61 Consequently, our findings 
support the implementation of self- efficacy- enhancing 
programmes to manage pain in black women of all ages 
with SLE.

Education showed less consistent interaction with 
self- efficacy on fatigue and pain interference. The most 
salient was lower pain interference in women with higher 
education at mean and high levels of symptom self- 
efficacy. Previous studies have described an association 
between education and self- efficacy, which in turn can 
impact self- care and modify how patients function in rela-
tion to pain.39 Our data also suggest that individuals with 
lower educational attainment may be more responsive to 
interventions designed to enhance self- efficacy, which has 
been previously emphasised.62

Our study has some limitations. First, the cross- 
sectional design does not allow to infer causality; longi-
tudinal studies are thought to provide better estimates 
of change since each subject is his or her own control. 
Second, we assumed the relationship between outcome 
and self- efficacy is linear, but if the relationship might be 
more appropriately modelled as a non- linear relationship 
then trends estimated longitudinally and cross- sectionally 
may differ. Third, although we adjusted the models for 
multiple factors, we cannot rule out residual and unmea-
sured confounders. Fourth, disease activity was measured 
with SLAQ, a patient- reported tool that may capture non- 
inflammatory symptoms. Consequently, we conducted 
sensitivity analyses to examine specific models after 
additional adjustments for prednisone and/or immu-
nosuppressive drugs (as surrogates of disease activity), 
obtaining similar results. Fifth, the sheer number of 
analyses may result in accidental significant findings. 

Sixth, our findings are best generalised to black women 
in Southeastern USA and not to other racial groups in 
other regions or countries. Moreover, as our design did 
not include non- SLE controls, we could not determine if 
our findings are unique to SLE.

Our study has several strengths. To our knowledge, 
this is the first study to examine the relationships of both 
pain intensity and fatigue with self- efficacy in an under-
studied SLE population. While most studies in people 
with chronic conditions focused on general self- efficacy, 
we addressed two relevant self- efficacy dimensions. More-
over, we explored the combined effect of different levels 
of self- efficacy with three factors that can potentially 
modify those relationships. We used baseline data from 
the WELL study, a large sample of black women with SLE 
gathered to examine the effectiveness of the CDSMP 
in this population. A group of these participants were 
further exposed to the CDSMP programme. Because 
self- efficacy is the underpinning mechanism to change 
behaviours in the CDSMP, these findings will help guide 
our longitudinal analysis.

In summary, our findings underscore an inverse asso-
ciation between two self- efficacy dimensions and both 
fatigue and pain interference. Depression, a highly prev-
alent and often underdiagnosed comorbidity in patients 
with SLE, may reduce the beneficial effect of self- efficacy 
to control fatigue and pain interference in black women 
with this condition. Similarly, older women with low self- 
efficacy, and to a lesser extent those with average self- 
efficacy, reported disproportionately greater difficulties 
in dealing with pain. Moreover, education altered the 
relationships between self- efficacy to manage symp-
toms and both fatigue and pain interference, particu-
larly demonstrating that college graduates had lower 
symptoms as self- efficacy increased, compared with less 
educated women. As reduced pain and fatigue continue 
to be among the most important treatment goals in 
patients with SLE, our findings point to the potential 
benefits of self- efficacy- building interventions to alleviate 
those symptoms and improve the quality of life of black 
women with SLE. Our data also suggest that enhancing 
symptom self- efficacy may be more important than 
enhancing treatment self- efficacy to control fatigue and 
pain interference in this population. Longitudinal anal-
yses are warranted to determine whether black women 
with SLE and depression, as well as those who are older 
and attained lower education, may respond differently 
to the CDSMP and other interventions that enhance 
specific self- efficacy domains.
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