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Abstract

Objectives: Fatigue is common among individuals with systemic lupus erythematosus (SLE) but 

causes are not well understood. We examined perceived stress and depressive symptoms as 

predictors of fatigue in SLE.

Methods: Data from two years of the Lupus Outcomes Study (n=650), obtained through annual 

structured interviews, were used. Fatigue was measured with the SF-36 Vitality scale along with a 

variety of self-report measures of disease, depression, and stress. Multivariate linear regression 

models examined predictors of changes in fatigue. Model 1 tested the association of Time 1(T1) 

depression with Time 2(T2) fatigue; Model 2 added T1 perceived stress to Model 1; and final 

models added T1-T2 decrease in stress. All analyses controlled for T1 fatigue, age, sex, self-report 

of fibromyalgia, pain, and SLE duration, activity, and damage.

Results: Mean (SD) age was 51(12) years, 92% were women, 68% were Caucasian. Mean (SD) 

SF-36 Fatigue score was 55(24). T1 depression significantly predicted T2 fatigue. When T1 stress 

was added, stress (β 1.7, 95% CI [1.1, 2.2], p <0.0001) significantly predicted T2 fatigue but 

depression was no longer significance. The addition of T1-T2 decrease in stress was associated 

with clinically meaningful decline in fatigue (β −11.8, 95% CI [15.6, −8.9], p <0.0001).

Conclusion: While depressive symptoms initially predicted subsequent fatigue, the effects were 

mediated by stress. A decrease in stress, in addition, was associated with a clinically meaningful 

decrease in fatigue. These results suggest that perceived stress plays an important role in SLE 

fatigue and may be an important focus of interventions for fatigue.

Corresponding Author: Patricia Katz, PhD, University of California San Francisco, 3333 California Street, Suite 270, San Francisco, 
CA. 94143-0936, patti.katz@ucsf.edu, Phone: 415-476-5971, Fax: 415-476-9030. 

Disclosures: None for these authors

HHS Public Access
Author manuscript
Arthritis Care Res (Hoboken). Author manuscript; available in PMC 2021 October 01.

Published in final edited form as:
Arthritis Care Res (Hoboken). 2020 October ; 72(10): 1440–1448. doi:10.1002/acr.24052.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Introduction

Systemic lupus erythematosus (SLE) is a chronic, multisystem disease with varied clinical 

manifestations and a complex disease course. Mortality in SLE has improved over the past 5 

decades with the estimated 10-year survival among SLE patients increasing from 63% in the 

1950s to 91% in the 2000s (1). With improved survival, the impact of disease and treatment 

on quality of life (QoL) has emerged as an important consideration in the management of 

SLE. Health related quality of life (HRQoL) of individuals with SLE is reported as 

significantly worse in comparison to patients with hypertension, congestive heart failure, 

myocardial infarction, depression, and adult onset diabetes mellitus, and this effect begins at 

an earlier age (2). The Outcome Measures in Rheumatology Clinical Trials (OMERACT) 

group highlighted the importance of measuring and reporting patients’ experience of SLE 

through self-reported HRQoL instruments and defined it as an independent core outcome in 

SLE, outside of disease activity and damage (3). Fatigue, for example, is one such primary 

patient-reported outcomes.

Fatigue in SLE remains an elusive symptom that is poorly understood by health care 

providers, yet widely prevalent. Fatigue may be defined as an overwhelming sense of 

tiredness, lack of energy and feeling of exhaustion (4) and is a primary determinant of 

HRQoL in SLE patients (5). A comprehensive review of fatigue in SLE trials identified that 

67 to 90% of patients reported significant fatigue (6) (7), and half of these patients consider 

fatigue as their most disabling symptom (8). In a study evaluating perceived unmet needs 

that limit one’s ability to attain optimal health and QoL among 386 patients with SLE, 

“Tiredness” was recorded as a perceived area of unmet need by 81% of patients, and 54% of 

this group labeled the acuity of this unmet need to be at a moderate or high level (8). Using a 

disease-specific quality of life (QOL) tool, the LupusQoL, 322 patients with SLE marked 

fatigue as the domain with greatest impairment (9). In another study of 185 patients with 

SLE using the Lupus QoL-US, fatigue and physical health were the most affected domains 

(10).

The origin of fatigue in SLE is believed to be multifactorial and multidimensional. Identified 

factors associated with fatigue in SLE include stress (11,12); pain (7,12-15); poor sleep 

(13,16,17); depression (15,16,18-20); reduced levels of exercise (7,13); helplessness 

(7,13,20,21); abnormal illness behavior (7,13); and poor perceived social support (13,15). 

The association of fatigue with disease activity in SLE remains controversial with some 

studies showing a positive correlation (7,16-18,22) and others with no significant association 

(4,13,15). Fibromyalgia (FM) is intricately related with fatigue and if present may contribute 

to fatigue in SLE patients (14,17); however most studies on fatigue in SLE do not account 

for FM. Notably, one third of patients reporting fatigue in SLE fulfill the American College 

of Rheumatology (ACR) criteria for FM (16).

Psychological factors are recurrently identified as strong, independent predictors of fatigue. 

Previous analyses identify variability in the relationship between SLE disease, disease 

comorbidities, inflammatory processes, and psychological pathways. Inarguably, patients 

with SLE suffer from elevated psychological symptoms compared to the general population, 

and at the same time, the relationship between psychological factors and disease activity 
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remains unclear. Patients with SLE commonly identify two prevalent psychological 

symptom clusters, stress and depression. Though similar, depression and stress are different, 

and variably influence patient outcomes. Stress, identified as negative perceptions of life 

events (threats to one’s health, threats to survival like insecurity in food, housing, or income, 

interpersonal abuse, or daily negative life events), results in neuroendocrine and 

physiological consequences and can be both acute or chronic (23). Alternatively, depression 

is commonly delineated by maladaptive cognitions and neuropsychiatric changes to both 

mood and behavior. Inflammatory SLE disease processes, and cognitive and emotional 

difficulties in coping with the disease are believed to explain both depression and stress. 

Though stress related to disease factors, personal factors and social relationships impacts 

fatigue, stress related to poverty states and work-place related stress also link to worsened 

disease activity (24). These same proposed mechanisms are believed to play a role in fatigue, 

yet they require clarity along the disease continuum.

Understanding predictors and correlates of fatigue in SLE is key to guiding the development 

of and providing effective and efficacious treatment. However, current literature is greatly 

limited by cross-sectional methodology, that does not permit for causal inferences or 

longitudinal understanding regarding the etiology of fatigue in SLE (19). Guided by our 

preliminary study using cross sectional data, suggesting a relationship between depression, 

stress and fatigue in SLE (19), we undertook this study using a larger SLE cohort to explore 

our hypothesis that perceived stress and depression would predict fatigue over time, as 

evaluated through a longitudinal study design data.

Materials and Methods

Participants

University of California San Francisco (UCSF) Lupus Outcomes study (LOS) data was used 

for this study. Participants in the LOS were recruited from both clinical and community 

sources. SLE diagnoses and fulfillment of the ACR classification criteria for SLE were 

confirmed by medical record review (25). Specifics regarding the LOS cohort have been 

previously published (26).

Data for the LOS were primarily obtained from annual structured telephone interviews. 

Interviews queried symptoms, medications and other treatments, patient-reported measures 

of lupus disease activity and damage, and a number of validated patient reported outcomes 

(PROs). Annual retention rates averaged 93%. These analyses use data from two consecutive 

interviews, Waves 5 and 6 (T1 and T2, hereafter). (These time points were chosen because 

the patient-reported measure of lupus damage [Brief Index of Lupus Damage-BILD] was 

added in Wave 5, which allowed us to control for disease damage in analyses.) The analysis 

cohort consisted of the 678 individuals with responses to both interviews. All study 

procedures were approved by the UCSF Committee on Human Research.

Measures

Demographic and health characteristics were collected through self-report variables 

including age, sex, body mass index (BMI), race, education (high school or less vs. greater 
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than high school), income (below federal poverty vs. not), disease duration and self-reported 

history of a diagnosis of fibromyalgia.

Fatigue was measured using the vitality domain of the Medical Outcome Study (MOS) 36-

item short-form health survey (SF-36), the most widely employed and validated generic self-

reported tool in SLE studies (27). The vitality domain consists of 4 items pertaining to 

energy level and fatigue in the last 4 weeks. Scores range from 0-100, and were reversed so 

that higher scores on the scale meant higher levels of fatigue, i.e. feeling tired and worn out 

all of the time. Pain was assessed with the bodily pain subscale of MOS-SF-36, where scores 

range from 0-100, and higher score represents lower pain. The population standard deviation 

score is 10, where a 10-point changed is viewed as a clinically meaningful change.

Perceived stress was measured using the 4-item Perceived Stress (PS) scale, which assesses 

an individual’s general perceived level of stress, such as the sense of being in control and 

having the ability to handle personal problems in one’s life during the last month (28). 

Higher scores indicate higher levels of stress. Scores range from 0-20. A minimal clinically 

important difference MCID has not been defined for the PS scale and therefore we utilized 

0.5 standard deviation change in score, which has been shown to approximate an MCID, 

equaling a 2-point difference in scores for the PS (29).

The 20-item Center for Epidemiologic Studies Depression scale (CESD) was used to 

evaluate current depressive symptom severity (30). Scores range from 0 – 60 with higher 

scores implying higher levels of depressive symptoms, where a score of ≥ 16 indicates high 

levels of depressive symptoms and highlights an elevated risk for clinical depression. The 

CES-D has been recommended by the ACR Ad Hoc Committee on Neuropsychiatric Lupus 

as the preferred measure of depressive symptom severity for patients with SLE, and is 

validated in SLE (31).

Current disease activity was assessed by a 0-10 self-reported rating of lupus activity over the 

past 3 months [0 (no activity) – 10 (high activity)]. This item was validated as part of the 

Systemic Lupus Activity Questionnaire (SLAQ) (32). The 0 – 10 rating item was used in 

analyses because the SLAQ includes items that query depressed mood and fatigue.

The Brief Index of Lupus Damage (BILD) (33) was used to estimate organ damage. The 

BILD is based on Systemic Lupus International Cooperating Clinics/American College of 

Rheumatology Damage Index (SDI) (34), and consists of 28 items capturing information on 

26 SDI items including determinations of organ damage accumulation as cardiovascular 

disease and events, and diabetes. Scores range from 0 to 31 where higher scores indicate 

greater damage.

Statistical analysis

Descriptive statistics were calculated for the sample. Differences between individuals who 

completed both interviews (T1 and T2) and those who completed only the T1 interview were 

examined with t-tests or chi-square analyses. Pearson correlations were completed to 

identify primary predictors of the model. See supplement Table 1. Cross-sectional 

multivariate hierarchical linear regression analysis examined the association of CESD and 
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perceived stress with fatigue at T1. These analyses controlled for age, sex, disease duration, 

self-reported disease activity and damage (SLAQ and BILD), self-reported fibromyalgia 

(Yes/No), SF-36 Pain score, and obesity (BMI ≥30).

Longitudinal analyses were constructed to identify predictors of changes in fatigue scores 

between T1 and T2 (SF-36 Vitality). The first model included the covariates above plus T1 

CESD score and T1 fatigue. The second model added the T1 perceived stress score, and the 

third model added both the T1 perceived stress score and a numeric continuous variable 

representing any decline in perceived stress between T1 and T2. The final model (Model 4) 

replaced any decline in perceived stress with a binary variable denoting decline of ≥2 points 

in the perceived stress scale. This difference was estimated to be a meaningful decline (0.5 

SD).

Results

T1 sample characteristics

Characteristics of the cohort are shown in Table 1. Mean age was 51 years, 92% were 

female, 68% were white, 27% self-reported a diagnosis of fibromyalgia, and 26% had a 

body mass index (BMI) ≥30 consistent with obesity (Table 1). Mean duration of SLE was 17 

±8 years. Self-reported disease activity at T1 was 4.2 ± 2.7 (range 0 – 10), and T1 BILD 

score was 2.2 ± 2.0. At T1, almost three-quarters reported use of glucocorticoids and about 

one third reported use of an immunosuppressive medication. Participants who completed the 

T1 interview but not the T2 had significantly higher PS scores, but there were no other 

significant differences between the two groups (Table 1).

T1 fatigue was higher than the population mean of 50 (54.9 ± 24.0) (Table 1). Mean CESD 

scores were relatively high, at 14.0 ± 12.2. The mean perceived stress score was relatively 

low. The distributions of changes in fatigue and perceived stress scores are shown in Figure 

1.

Regression analyses

In cross-sectional multivariate regression analyses controlling for T1 age, sex, race, 

education (high school or less vs. greater than high school), income (below federal poverty 

vs. not), disease duration, self-reported disease activity (0 – 10 rating), BILD, pain, self-

reported fibromyalgia, and obesity, both CESD and perceived stress were significantly and 

independently associated with fatigue (Table 2).

In longitudinal analyses, after controlling for similar covariates plus T1 fatigue in Model 1, 

T1 CESD was found to be a significant predictor of T2 fatigue (b = 0.16, p < .05; Table 2) 

and accounted for 56% of the variance in T2 fatigue. When T1 perceived stress was added 

(Model 2), stress scores were found to be a significant predictor of T2 fatigue, such that 

greater stress was associated with greater fatigue. CESD was no longer significant in Model 

2, signifying that perceived stress functioned as a mediator of the relationship between 

depression and fatigue over time.
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Forty-one percent of participants had any T1-T2 decrease in perceived stress scores, and 

26% had a decrease of ≥2 points. Figure 2 shows the mean change in fatigue scores 

according to decreases in stress. In Model 3, any decline in perceived stress from T1 to T2 

was associated with a significant and meaningful decrease in fatigue (b = −11.75, 

approximately one-half standard deviation of the baseline mean value), where the beta 

coefficient was greater than an MCID of 10. T1 perceived stress remained a significant 

predictor of T2 fatigue, but again, T1 CESD did not contribute significantly to the model. 

Model 3 accounted for 61% of the variance in fatigue at T2. In the final model (4), decrease 

in stress was defined as a decrease of ≥2 points. Results in model 4 were similar to Model 3 

(Table 2).

Discussion

Individuals with SLE commonly report significant impairments in HRQoL, at levels greater 

than those with other chronic illnesses, where fatigue is consistently identified as a primary 

cause of decreased function and HRQoL (2,3,35-37). Recently, a Swedish cross-sectional 

study showed that in addition to disease activity and corticosteroids, fatigue drives increased 

health care costs for those with SLE (38). Understanding factors affecting that affect fatigue 

in SLE is key to patient-centered management for this poorly understood, under-diagnosed, 

and under-treated phenomena and its widespread impact.

The objectives of these analyses were to assess possible predictors of fatigue using a 

longitudinal model; we adjusted for previously identified predictors and comorbidities 

including age, socioeconomic status (race, education, and income), gender, pain, obesity, 

comorbidities like fibromyalgia, disease duration, activity and damage. Depression and 

perceived stress predicted fatigue one year later in individuals with SLE. Specifically, 

though depression initially predicted fatigue over time, this relationship was mediated by 

perceived stress and led to clinically meaningful changes in fatigue over time.

Loss of energy or exhaustion can characterize fatigue and can also be regarded as a 

depressive symptoms. In a cross-sectional study of 148 female participants [50 diagnosed 

with SLE, 45 with major depressive disorder (MDD), and 53 age-matched controls], fatigue 

was reported in 90% of women with SLE and 77.8% of patients with MDD in contrast to 

39.6% in the control group (39). High prevalence of fatigue seen in patients with clinically 

diagnosed depression points towards a relationship between the two. Depressed mood has a 

strong positive association with fatigue in SLE (15,16,19,40,41). Anxiety and depressive 

symptoms are highly prevalent among patients with SLE and are thought to represent central 

nervous system involvement, immune dysfunction manifestation, and cognitive processes 

related to the emotional burden of the disease (39). Several studies attempted to elucidate the 

relationship between depression and fatigue in SLE, although many are limited by their 

cross-sectional design. Da Costa et al in their study of 139 women with SLE showed that 

both components of fatigue, i.e. physical and mental, were associated with depression, 

where in depressed mood was a stronger determinant of mental fatigue (17). In one previous 

longitudinal analysis, the data failed to demonstrate the contribution of baseline depression 

to fatigue at follow up (18). To understand predictors of depressed mood that may better 

explain fatigue, Azizoddin et al examined 124 lupus patients and identified that the 
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relationships between socioeconomic status and depressed mood and anxiety were mediated 

by stress, social support, and low self-esteem, above and beyond disease factors (42). Such 

findings illuminate the strength of psychological factors and their impact on depressive 

symptomatology and consequently fatigue, as seen in this study. Overall, our results add to 

the body of literature and consolidate the association between depression and fatigue.

When adding perceived stress to the longitudinal model analysis, we demonstrated that 

effects of depression on fatigue were mediated through perceived stress. These 

methodologies and results re-iterate the role and need for biopsychosocial models of care 

that address fatigue for SLE patients. The 4-item Perceived Stress scale, which was used in 

our study, is a reliable measure of global perceptions of stress, where social support and 

perceived health status are major predictors (28). Stress, unlike fatigue and depression, is not 

a compilation of symptoms but is rather a subjective measure of receptivity and 

interpretation of life events. Though depression is marked by neurophysiological changes 

and is diagnostically complex, stress can result from perceptual deficits. Stress also results in 

cascading psychophysiological consequences through increased and irregular Hypothalamic-

pituitary-adrenal (HPA) cortex activity, and resulting inflammatory and oxidative processes 

(43,44). Stress in lupus, therefore, relates not only to lupus disease processes and disease 

burden, but also results from personal factors (relationships, self-esteem, helplessness, and 

poverty status) that exist in one’s life (24,43,44). As an example, Omdal et al showed that 

stressors including anxiety, difficulty coping, and social dysfunction were associated with 

fatigue independent of depression and hopelessness in a sample SLE patients (41). Our 

study is in line with the above findings and provides substantial evidence to the etiology of 

SLE fatigue. These findings validate SLE patients’ experience of increased levels of 

perceived stress, whether they be due to disease burden, poverty and sociological factors, or 

helplessness, with an increased likelihood to be depressed, and in turn experience higher 

levels of fatigue. Notably, the effects of perceived stress and depression on fatigue are 

independent of other disease variables, including disease activity and damage. It may be that 

chronic stress or recurrent acute stress episodes lead to the development of depression 

overtime, thereby triggering and maintaining resulting fatigue.

There exists a strong need to include the assessment of stress in usual care with SLE, 

especially in those with unremitting and severe fatigue. At the same time, identification of 

stress is only meaningful if paired with appropriate and effective interventions targeted 

towards stress reduction (45-48). Previous psychological interventions show improvements 

in fatigue and HRQoL factors. In a randomized-controlled trial with 92 patients with SLE 

who received either biofeedback-assisted cognitive behavioral therapy or usual care, those in 

this intervention experienced significant improvements in both psychological function and in 

pain (49). Another targeted, 6-week stress intervention, Balancing Lupus Experiences with 

Stress Strategies (BLESS), for African Americans with SLE, resulted in significant 

reductions in fatigue, depression, activity engagement, and lupus self-efficacy (46). A more 

recent study that explored the effects of a peer support group for patients with lupus, resulted 

in similar improvements in anxiety and depression, and even positive changes to Th1/Th2 

cytokine balances, “indicating a possible underlying mechanism of action” (47). Though 

formalized, targeted stress interventions are likely most potent and can result in broad 

improvements in patients QoL, they can be difficult to implement and may require mental 
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health clinicians for implementation. As an alternative, psychoeducational interventions and 

community resources can be easier to implement and can also result in improvements in 

stress and fatigue (50). To better understand and treat lupus related fatigue, there lies a 

strong need for longitudinal research that assesses the relationships between multifactorial 

disease factors and psychosocial symptomatology, while evaluating clinical effectiveness 

and long-term outcomes of such programs. At the same time, concurrent to controlling 

disease activity and damage, health care providers need to be cognizant of the role stress 

plays towards health outcomes in SLE patients, so they inquire and address it appropriately. 

Interventions may include active listening, education, referral to appropriate resources, 

services and interdisciplinary health care providers to address stress in SLE patients. In the 

same respect, it is important to connect individuals with sociological needs including 

subsidized housing, Medicaid entitlement, supplemental nutrition assistance programs and 

the like as complementary strategies to target underlying stress and resulting fatigue.

Limitations and strengths

Firstly, our measure of stress included perceptions of stress rather than the presence of 

specific stressors; however, the PS-4 is widely used and has consistently been shown to be a 

valid representation of perceived stress. Secondly, study findings are generalizable to similar 

individual cohorts. The study cohort was primarily Caucasian and as lupus is more common 

ethnic minorities, findings should be generalized accordingly. Although about one quarter of 

our subjects were minorities, we included only English-speaking individuals, another 

limitation with the pre-existent dataset. Minority patients, some of whom may be non-

English-speaking, often have more severe disease and may experience higher levels of social 

stressors which may not be captured well. However, this study paves the way for futures 

studies with ethnically heterogeneous groups of patients with SLE. Thirdly, fibromyalgia 

was measured through self-report and though this may be less valid, this is an improvement 

to most studies in the literature that do not include presence of FM. As these analyses were 

undertaken with pre-existent data, we did not have access to more granular data on FM. 

Fourth, previous analyses have identified anxiety, poor sleep, reduced functionality, 

helplessness, and poor social support as correlated with fatigue. Unfortunately, all previously 

identified variables were not available in the LOS dataset. Previously identified primary 

correlates of fatigue however, were included in our model (19). Even still, given the strong 

overlap with anxiety and stress, including them both in future analyses would allow for a 

comparison of the unique role of clinical anxiety and perceived stress individually. Lastly, 

LOS participants may not represent the full spectrum of disease in SLE; those with severe 

disease or elevated stress symptomatology are especially likely to be under-represented 

because they may have been unable to respond to interviews or were more likely to drop out, 

as seen in this cohort, therefore limiting generalizability.

In spite of these limitations, the study had a number of strengths. The longitudinal design of 

the study extended previous cross-sectional findings (19). Our prospective model was tested 

in a large multi-ethnic population that included validated measures of both depressive 

symptoms and perceived stress. We also adjusted for potential confounders including disease 

activity, damage and fibromyalgia, which are known to have potential associations with 

fatigue in SLE patients.
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Conclusion

Depression and stress are primary factors that explain the development of fatigue overtime in 

patients with SLE, irrespective of their concurrent FM diagnosis, disease activity, and 

damage. Stress is the primary driver for fatigue and should be targeted through 

comprehensive evaluation and management. If clinicians are to succeed in helping patients 

improve fatigue across the disease spectrum, they must include evaluation of stress and 

pursue evidence-based interventions targeting stress that mobilize patients’ engagement in 

self-management, concurrent with ongoing management of their lupus.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Significance and innovations:

• Depression and stress were identified as primary predictors of fatigue at one 

year follow up in a sample of 650 individuals with SLE

• Specifically, though depression was significantly related to fatigue, stress 

mediated the relationship between depression and fatigue over time. 

Furthermore, decline in stress resulted in clinically meaningful improvements 

in fatigue over time.

• For individuals with SLE suffering from fatigue, stress should be a routinely 

assessed and targeted through comprehensive, evidence-based treatments that 

mobilize self-management and their reaction to stress.
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Figure 1. 
Distribution of changes in fatigue scores and changes in perceived stress from T1-T2
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Figure 2. 
Changes in fatigue among individuals with and without a decrease in stress, and similar with 

a ≥ 2 point decrease in stress
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Table 1.

Sample characteristics and comparison of LOS participants who did and did not complete both T1 and T2 

interviews

Total
sample

(n = 726)
(Cross-

sectional
analysis)

In both T1 and
T2

(n=678)
(Longitudinal

analysis)

Dropped
out, T1

only
(n=48)

P*

Age, years (mean ± SD) 50.6 ± 12.6 50.6 ± 12.4 50.2 ± 15.7 .80

Female, % (n) 92.2 (669) 92.3 (626) 89.6 (43) .41

Race .01

  White, % (n) 68.0 (494) 69.0 (468) 54.2 (26)

  African American 6.3 (46) 6.2 (42) 8.3 (4)

  Asian 8.5 (62) 8.9 (60) 4.2 (2)

  Other, mixed, or unknown 17.1 (124) 15.9 (108) 33.3 (16)

Hispanic ethnicity 16.6 (120) 16.5 (112) 17.0 (8) .99

Income below poverty 11.2 (80) 10.7 (71) 18.8 (9) .10

Education > high school 85.5 (621) 86.3 (585) 75.0 (36) .05

Self-report Fibromyalgia, % (n) 27.2 (194) 27.0 (180) 29.8 (14) .73

Obese (BMI ≥ 30), % (n) 25.6 (183) 26.0 (174) 19.2 (9) .39

Pain (SF-36 Bodily Pain; lower → more pain) 41.7 ± 11.2 41.8 ± 11.3 40.7 ± 11.0 .53

Perceived Stress Scale (PS-4; range 0-16) 5.3 ± 3.6 5.2 ± 3.6 6.4 ± 4.1 .04

Center for Epidemiologic Studies Depression scale (CESD; range 0-60) 14.1 ± 12.4 14.0 ± 12.2 16.1 ± 14.1 .25

SF-36 Fatigue (range 0-100) 54.8 ± 23.9 54.5 ± 23.7 54.9± 24.0 .92

Lupus Characteristics

Duration, years 16.6 ± 8.4 16.7 ± 8.4 16.2 ± 8.2 .71

Self-reported SLE activity (range 0-10) 4.2 ± 2.7 4.2 ± 2.7 4.8 ± 2.8 .14

BILD (Brief Index of Lupus Damage; range 0 – 18?) 2.2 ± 2.0 2.2 ± 2.0 2.5 ± 2.2 .36

Current glucocorticoid use, % (n) 40.4 (264) 40.4 (274) 39.6 (19) .91

Current immunosuppressive use 36.4 (264) 35.6 (241) 47.9 (23) .09

*
p-value from t-tests or chi-square analyses comparing individuals who were and were not included in the longitudinal analyses.
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