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Abstract
OBJECTIVE—Depression and cardiovascular disease are common and debilitating comorbidities
associated with systemic lupus erythematosus (SLE). In this study, history of cardiovascular
events, cardiovascular risk factors and SLE disease related factors were evaluated as longitudinal
predictors of depression in a large cohort of patients with SLE.

METHODS—Data derive from 663 adult participants in the 2004-2008 Lupus Outcomes Study,
followed for up to 5 annual interviews. Multivariate logistic regression analyses using generalized
estimating equations were used to determine predictors of the development of increased
depressive symptom severity over a 12 month period (Center for Epidemiological Studies –
Depression, CES-D, Score of 23 or greater), yielding 2,224 paired observations. Predictors
included sociodemographics, traditional cardiovascular risk factors (reported presence of heart
disease, history of stroke or myocardial infarction, hypertension, hypercholesterolemia, diabetes,
obesity, smoking status, and family history), and SLE-specific risk factors (glucocorticoid use,
renal involvement, disease duration, and disease activity).

RESULTS—Annual incidence of depression was 12% in this cohort. Multivariate predictors of
new onset depression included younger age (age 20-39 OR 2.3; 1.3, 3.9; age 40-59 OR 1.8; 1.1,
2.7), Hispanic/ Latino ethnicity (OR 1.8; 1.2, 2.8) having some college education (OR 1.8; 1.1,
3.0), baseline CES-D(OR per point 1.1; 1.1, 1.2), presence of diabetes (OR 1.8; CI 1.1, 2.8), and
baseline SLE disease activity (OR 1.2; CI 1.1, 1.4).

CONCLUSION—These results suggest that in addition to known sociodemographic factors, the
presence of diabetes and SLE disease activity may play a role in the development of depression in
SLE.

INTRODUCTION
Depression is a debilitating co-morbidity common among patients with systemic lupus
erythematosus (SLE). Studies cite a broad range of prevalence rates of depression ranging
from 17-75% (1-7); however recent estimates suggest that point prevalence rates of
clinically significant symptoms and lifetime incidence of Major Depressive Disorder occur
in approximately half of patients with SLE (8-12). In 1999, the American College of
Rheumatology (ACR) developed a nomenclature system for 19 neuropsychiatric syndromes
in SLE (NPSLE)(13), which included mood disorders of at least moderate severity. Since
the development of this nomenclature system, there has been considerable debate about the
inclusion of depression as an NPSLE manifestation, and the nomenclature system has been
criticized as lacking specificity for SLE-specific central nervous system involvement
(14-16). Using decision rules to estimate attribution of depression to SLE disease processes,
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studies suggest that mood disorders are as likely to occur as a result of pathophysiological
SLE processes as other reasons (e.g., psychosocial, impact of disease on quality of life, etc.)
(17, 18).

A number of disease-related processes have been considered as potential etiological factors
contributing to depression in SLE. Specific autoantibodies have been implicated including
anti-ribosomal P autoantibodies (19), cross-reacting N-methyl D-aspartate (NMDA)
autoantibodies (20), and antiphospholipid antibodies (21). Additionally, though few studies
have evaluated specific markers of inflammation in relation to depression, a link has been
observed between overall SLE disease activity, a potential proxy for inflammation, and
depression (22, 23). Few studies have explored the role of cardiovascular disease and risk in
the context of depression in SLE. One such study observed a cross-sectional relationship
between subclinical markers of cardiovascular disease (i.e., coronary artery calcification)
and depression in a well-described SLE cohort (24). Another study found an association
between the presence of atherosclerosis and mood disorders in a Russian cohort of SLE
patients (25).

Initially termed “atherosclerotic depression” (26), the vascular depression hypothesis posits
that subclinical cerebrovascular disease can “predispose, precipitate, or perpetuate a
depressive syndrome” (27). There has been considerable effort to understand vascular
depression as a potential diagnostic subtype of Major Depressive Disorder, including
clarifying the specific role of cardiovascular and cerebrovascular characteristics as risk
factors for the development of depression (27-29). Vascular depression has been almost
exclusively described in older adults as substantive cardiovascular/ cerebrovascular risk
typically accumulates later in life. SLE is a condition characterized by strikingly high rates
of cardiovascular disease and cerebrovascular disease in a relatively young population
(30-32). Despite considerable evidence in the general population linking cardiovascular
disease and risk factors to depression, relatively few studies have explored these
relationships in SLE.

Cardiovascular disease has emerged as a major cause of morbidity and mortality in SLE
(33-35). Traditional risk factors for cardiovascular disease, including tobacco use,
hypertension, hyperlipidemia, and obesity have been observed to occur at higher rates in
SLE compared to matched samples (31, 36, 37). However, other studies cite traditional
cardiovascular risk factors in SLE occurring at similar rates when compared to age-matched
peers (31, 38). It has become clear that these traditional cardiovascular risk factors do not
fully explain the cardiovascular burden observed in SLE (39). Disease- and treatment-
related factors may also be important contributors to the development of cardiovascular
disease (40, 41). First, chronic inflammation is a key pathogenic mechanism for
atherosclerosis and cardiovascular disease in SLE (30, 42), whether measured by specific
biological markers (e.g., C-reactive protein), or when measured by proxy measures such as
disease activity and damage (30, 43, 44). Other SLE-related factors include renal
involvement (45, 46), and potentially treatment-related factors including chronic
glucocorticoid use. Glucocorticoid use may be a reflection of active disease; however, this
treatment also directly contributes to cardiovascular risk and disease (e.g., hypertension,
diabetes mellitus, increased adiposity, etc.) (36, 47).

The purpose of this study was to explore the role of traditional (e.g., Framingham type)
cardiovascular and SLE-specific risk factors as predictors of the longitudinal development of
depression in a large observational cohort of adults with SLE followed over the course of
five years. We aimed to test the impact of traditional and disease specific risk factors on the
development of incident depression above and beyond that which can be predicted by
sociodemographic characteristics known to be associated with depression in the general
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population. An improved understanding of etiological factors associated with depression in
SLE can point to targeted strategies for both prevention and intervention of depression.

SUBJECTS AND METHODS
A subset of participants were included in this study from the Lupus Outcomes Study (LOS),
a prospective longitudinal study of 957 individuals with SLE whose diagnoses were
confirmed by medical chart review prior to enrollment, using American College of
Rheumatology (ACR) criteria (48). Details about enrollment and data collection for this
study have been reported previously (49), and are briefly summarized here. Subjects were
recruited through academic medical centers (25%), community rheumatology offices (11%),
and non-clinical sources including patient support groups and conferences (26%), and other
forms of media (38%). Initial subject recruitment occurred between 2002 and 2004; a
second enrollment period began in 2006. Annual retention rates in the study have
consistently exceeded 92%, including mortality. The principal data collection modality is an
annual standardized telephone interview that averages 50 minutes in length and consists of
validated measures of SLE disease activity and manifestations, general physical and mental
health status, disability, employment, service utilization, and sociodemographic
characteristics. This research protocol has been approved by the University of California San
Francisco Committee on Human Research. All participants gave their informed consent to
be part of the study.

Dependent Variable
Depressive symptom severity—The dependent variable is new onset “depression” over
a twelve-month period. The Center for Epidemiological Studies – Depression (CES-D)
scale, was used to evaluate depression status. The CES-D is a commonly used 20-item scale
used to evaluate depressive symptom severity, with a score range of 0-60 (50). A CESD cut-
score of ≥16 was suggested to identify individuals with “possible” depression; and a CESD
cut-score of ≥ 23 has been suggested to identify individuals with “probable” depression (51).
This higher cut-score has been consistent with other studies suggesting that a higher cut-
score more accurately identifies persons with Major Depression (50, 52, 53). Therefore we
defined incident depression as those cases crossing a more conservative threshold of ≥ 23 to
identify patients with symptoms more consistent with a diagnosis of Major Depression.
Although we recognize that the CESD is a measure of symptom severity and not diagnostic
status, to maintain brevity we use the terms “depressed” or “depression” for patients who
meet CESD score of 23 and above in this manuscript.

Independent Variables
Sociodemographic factors—Sociodemographic characteristics included in this study
were age, sex, race/ethnicity (white, African American, Asian, and Hispanic/Latino,
education (less than high school, high school, some college, and college educated), and
poverty status (dichotomized as household income at or below versus above 125% of the
Federal Poverty Threshold).

Depressive Symptom Severity—The CESD total score was also used as an
independent variable in order to account for baseline levels of depressive symptoms not
meeting criteria for our definition of depression. In this case, CESD severity would range
from 0-22, as participants with a 23 or above would be excluded from a time 1 datapoint.

History of cardiovascular events and risk factors—The following cardiovascular
events and risk factors were evaluated: reported history of heart disease (including angina
and congestive heart failure), myocardial infarction, stroke, hypertension,
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hypercholesterolemia, diabetes, obesity (defined as a body mass index >30), smoking status
(current smoker and ever smoker versus never smoked), and family history of diabetes and/
or hypertension,.

SLE-specific risk and disease factors—Disease activity was assessed using the
Systemic Lupus Activity Questionnaire (SLAQ) a validated, self-report measure of disease
activity in SLE which includes items assessing constitutional symptoms, mucocutaneous
symptoms, musculoskeletal symptoms, among other disease activity domains (54, 55). Other
SLE-related disease characteristics included disease duration (years), self-reported presence
of renal involvement since the year prior to the beginning of study participation, and current
treatment with glucocorticoids.

Study sample—The present analysis includes data from interviews conducted between
2004 and 2008, including participants interviewed for at least two consecutive years. To
analyze predictors of incident depression, we created a unit of analysis consisting of pairs of
consecutive observations, with the independent variables measured as of the first year of the
pair (time 1), and depression status taken from the second year (time 2), an average of 12
months later. Thus, a participant can contribute one observation for every two consecutive
interviews. If a participant had CESD scores ≥ 23 at all of the 5 waves, she/he was excluded
from data analyses, leaving. 2327 observations, of which an additional 103 (5%) were
excluded due to missing data. An individual excluded from the analysis in one paired-year
observation due to a time 1 CES-D ≥23 or missing data could be included in a subsequent
observation if a new time 1 CES-D score of <23 is present. The final sample included 2,224
observations among 663 LOS participants, an average of 3.4 observations per LOS
participant.

Analysis—First, we ran a univariate model using generalized estimating equation (GEE) to
fit a logistic regression model. Next, we ran a series of multivariate models using a GEE that
simultaneously fits a logistic regression model (56). Collinearity thresholds were also
considered. The first model examined the association of sociodemographic characteristics,
time 1 depression symptom severity (CESD total score) and new onset depression. The
second model built on the previous model by adding traditional cardiovascular risk and
disease factors. The final model added SLE-specific risk and disease factors. All
multivariate models include the time 1 CESD score, which could vary between 0 and 22
(mean 8.7±6.3) (since observations with a time 1 CESD score of 23 or greater had already
been excluded). We present the results of these models using odds ratios with 95%
confidence intervals.

As a sensitivity analysis we repeated the series of multivariate analysis substituting the
variable SLAQ (a measure of disease activity) with a modified version of SLAQ. This
modified version removes the SLAQ items that may overlap with our assessment of
depression (i.e., depressed mood, fatigue, and forgetfulness).

RESULTS
Sample Characteristics and Bivariate Results

Twelve percent of observations were found to develop “depression” during the course of this
study. Time 1 characteristics for the final sample are depicted in Table 1. The depression
characteristics of the 663 participants were as follows: 467 (70%) never developed
depression, 115 (17%) had one instance of depression, and 81 (12%) had more than one
instance of depression. Univariate observational analyses of sociodemographics suggest that
persons between the age of 40 and 59, persons with some college education, and persons
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who identify their race/ethnicity as Hispanic/Latino(a) were more likely to develop
depression compared to older adults or younger participants. The unadjusted analyses
evaluating cardiovascular risk factors and SLE disease factors suggest that those with heart
disease, history of myocardial infarction or stroke, diabetes, obesity (body mass index > 30),
glucocorticoid use, renal involvement, a shorter disease duration, and increased disease
activity were also more likely to develop depression at a subsequent interview compared to
persons who remained non-depressed. Collinearity diagnostics suggested no evidence of
shared variance that would preclude including all variables in the model.

Multivariate Results
Multivariate analyses predicting depression are depicted in Table 2. Model 1 included time 1
demographics and depressive symptoms. In this model, persons with less than a college
education (OR 1.8; CI 1.1, 3.0), participants who were Hispanic/Latino(a) (OR 1.8; CI 1.2,
2.8), were more likely to become depressed. Time 1 CES-D symptom severity was also a
significant predictor of new onset depression (OR per point 1.2; CI 1.1, 1.2).

Model 2 incorporated traditional cardiovascular risk factors in addition to time 1
demographics and depressive symptoms. In this model, both persons between the ages of
20-39 (OR 2.1; CI 1.2, 3.5) and 40-59 (OR 1.7; CI 1.1, 2.6) were more likely to develop
depression, as were persons with some college education (OR 2.0; CI 1.2, 3.2), Hispanic/
Latino(a) ethnicity (OR 1.8; CI 1.2, 2.8), and increased time 1 depressive symptom severity
(OR 1.1; CI 1.1, 1.2). Of the cardiovascular characteristics, only the presence of diabetes
emerged as being significantly related to the onset of depression (OR 1.8; CI 1.1, 2.7).

The final model incorporated SLE-specific characteristics (Model 3) in addition to
demographics, time 1 depressive symptoms and traditional cardiovascular risk and disease
related factors. In this model, younger age (20-39 years OR 2.4; CI 1.4, 4.2; 41-60 years OR
1.7; CI 1.1, 2.7), some college education (OR 1.8; CI 1.1, 3.0), time 1 depression symptom
severity (OR 1.1, CI 1.1, 1.2), presence of diabetes (OR 1.7; CI 1.1, 2.7), and baseline
assessment of SLE disease activity (SLAQ per 5 points OR 1.2; CI 1.1, 1.4) were associated
with new onset depression.

Multivariate analyses of the final model were repeated with a modified SLAQ excluding
overlapping symptoms with depression (e.g., depressed mood, fatigue, and forgetfulness).
The results of this model were nearly identical to the original final model. Significant
predictors included younger age (20-39 years OR 2.5; CI 1.4, 4.3; 40-60 OR 1.7, CI
1.1-2.7), some college educational attainment (OR 1.8; CI 1.1, 2.9), Hispanic ethnicity (OR
1.8; CI 1.2, 2.8), baseline depression symptom severity (OR 1.1; CI 1.1, 1.2), presence of
diabetes (OR 1.7; CI 1.1, 2.6) and the modified SLAQ (OR 1.4; CI 1.2, 1.6). Therefore, to
maintain psychometric integrity of the SLAQ measure, the original measure was retained in
the model.

DISCUSSION
In this study, we sought to determine longitudinal predictors of depression in a large cohort
of persons with SLE, with a particular focus on the role of cardiovascular risk factors and
SLE related disease factors. In multivariate analyses, our hypotheses were partially
supported. We found that in addition to sociodemographic factors, the presence of diabetes
and SLE related disease activity were the strongest predictors of the development of
depression in this cohort, and other traditional cardiovascular risk factors were not
significant predictors of the development of depression.
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The majority of the work evaluating the cardiovascular disease/ depression connection has
described the pathway from depression to increased risk of developing or worsening
cardiovascular disease (57). Although the previous study investigating this link by Greco
and colleagues was cross-sectional, the authors hypothesize that depression contributes to
subclinical markers of atherosclerosis in patients with SLE (24). Among older adults with
substantive accumulation of cardiovascular risk and disease, the reverse pathway has also
been explored, that of depression precipitated by cardiovascular and cerebrovascular disease
(27). Given the fact that patients with SLE accumulate substantial cardiovascular burden at a
relatively young age, we hypothesized that this pathway may be bidirectional in SLE and
sought to explore this reverse pathway by evaluating traditional and disease-specific
characteristics as risk factors for the longitudinal development of incident depression over
the course of twelve months. In our multivariate analyses we observed that the presence of
diabetes was the only traditional (i.e., Framingham type) factor associated with the
development of depression.

Although the presence of diabetes was not a common comorbidity in our cohort of SLE
patients, this relationship has also been observed in other populations (58), and suggests that
SLE patients with diabetes may be a particularly vulnerable group at risk for the
development of depression. Diabetes is also a serious, often difficult to manage chronic
condition, and the burden of these two conditions may place an individual at an increased
risk for depression. Additionally, the constellation of metabolic and cardiovascular risk
factors characteristic of diabetes may contribute to vascular depression, whereas individual
risk factors did not emerge as significant risk factors for depression in this study. Future
studies evaluating specific aspects of diabetes and clinical cardiovascular risk indices and
profiles are warranted to better understand the role of these factors in precipitating
depression.

Disease activity emerged as the SLE-specific characteristic most robustly associated with
incident depression. Although few longitudinal studies have been conducted investigating
depression, our results are similar to other findings suggesting that depression scores appear
to parallel disease activity over time (23, 59). It is possible that measures of SLE disease
activity may reflect increased systemic inflammation contributing to the development of
subclinical cardiovascular and cerebrovascular disease which may, in turn, precipitate the
development of depression akin to the vascular depression hypothesis. Alternatively, there
may exist a direct pathway between inflammation, in the form of increased cytokine
production, and the development of depression (60). Finally, increased disease activity may
be associated with a range of other down-stream effects (e.g., increased disability, decreased
function) which may confer additional risk for depression.

Lower education, specifically participants who did not attain a college degree, was
associated with the onset of depression in this cohort of patients with SLE, supporting earlier
findings in the general population citing a potentially protective effect of increased
education (61).In this study, the lowest level of educational attainment (i.e., high school or
less) was not statistically significant in the multivariate analyses, but was significant in the
bivariate analyses. We suspect that this lack of significance in the multivariate analyses is
due to decreased power given our relatively small sample size for this lowest level of
education. Increased education has been posited to be associated with social maturation and
improved coping skills as well as increased social and occupational opportunities(61).
Additionally, income and education are often used interchangeably as a marker of
socioeconomic status. In this study, poverty was not associated with incident depression
unlike our previous studies evaluating prevalent depression (62), suggesting that education
and income constitute social determinants exerting unique effects on the development of
depression.
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Younger age was a risk factor for depression in this study, a finding that has been observed
in other medical populations (63). This observation may also be a reflection of increased
disease activity earlier in the course of the disease contributing to depression through one of
the pathways described above. However, in the context of the vascular depression
hypothesis, one would expect that older adults with SLE may have an increased
cardiovascular/ cerebrovascular burden as a result of living with SLE for many years and
may have increased rates of depression as they age, which we did not find in this study. This
finding may also be attributed to a reporting bias, specifically decreased reporting of
depressive symptoms among older adults (64). Additionally, this may be a survivor effect in
that the older adults in our sample may be a generally healthier subset of older adults with
SLE.

Participants who identified their race/ ethnicity as Hispanic/Latino(a) were more likely to
develop depression as compared to whites. Other studies that have found increased
depression symptom severity in Hispanics(65), and some observed predictors include greater
exposure to stressful life events and in some cases limited social support(66). It is well-
known that depression in Hispanic/Latino patients may be less likely to be detected by
providers, and depression is undertreated in this group(67), as such leaving this group a
potentially vulnerable subgroup with respect to depression and poor outcomes.

Finally, although the effect is modest, time 1 depressive symptom severity was a significant
risk factor for incident depression. This finding is not surprising, and highlights the
importance of monitoring patients with minor or sub-threshold depression in the clinic, as
this is a particularly vulnerable group for the development of more severe depressive
disorders (68).

This study is not without limitations. First, we sought to determine predictors of the
development of “depression,” as defined in this study using cases that cross a threshold of
the CESD, a measure of depression symptom severity, and not depressive disorder
diagnostic status. Future studies employing a determination of diagnoses of Major
Depressive Disorder are warranted. Related to this issue is the fact that incidence of
depression was 12% per year, perhaps limiting our power to detect other significant effects.
Future studies prospectively evaluating the development of depression in large sample of
patients with lupus remain warranted in order to best understand the social and biological
predictors. Second, interviews of health status and depression were conducted annually and
like SLE, depression is a relapsing condition and incident or recurrent events within the one
year lag period were not measured.

Third, with the exception of SLE diagnostic status, the data derived from this cohort is
largely self-report. Although self-reported diagnoses of a number of health and treatment
related factors have been validated and deemed reliable in epidemiological studies (e.g.,
hypertension) (69), it is possible that our patients are unaware of their health status across all
traditional and SLE-specific risk factors. In addition, specific biological markers (e.g.,
inflammation, presence of antiphospholipid antibodies) are unavailable for analyses. Perhaps
with this biological data, we would find more robust associations among a range of
cardiovascular risk factors and depression. Related to this limitation, the SLAQ as our
measure of disease activity was the most potent predictor of depression, and though we
know that a 5 point increase in SLAQ score is clinically meaningful, there are not validated
cut-points for the SLAQ to characterize disease severity or specific manifestations(55).
Finally, psychosocial and functional predictors of depression were not evaluated in this
study. It is quite possible that our markers of health status (e.g., increased disease activity)
are associated with a host of psychosocial and functional sequelae (e.g., increased disability,
decreased activity level) which would confer additional effects on the development of
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depression. Our group and others have found increases in functional limitations as important
predictors of depression in rheumatic disease and other chronic conditions(70-74). Future
studies employing a blend of health status and psychosocial risk factors for depression are
necessary to best elucidate etiological factors associated with depression in SLE. Despite
these limitations, to our knowledge, this is the first study to evaluate longitudinally the
development of depressive symptoms in a large cohort of patients with SLE. Additionally,
this study is hypothesis generating, in that few studies have focused on the relationship
among cardiovascular disease and risk, a major cause of morbidity and mortality in SLE,
and the development of depression.

In conclusion, we found that in addition to younger age and less education, diabetes was the
only traditional cardiovascular risk factor associated with the development of depression in
controlled analyses. SLE related disease activity was also an important disease specific risk
factor for the development of depression. This study points to potential preventative and
interventional approaches including the targeting of modifiable risk factors which could
result in improved depression outcomes in addition to improved overall health outcomes.
Depression in the context of SLE, like many chronic conditions, is a substantial risk factor
for a host of adverse personal outcomes for patients including decreased treatment
adherence (75) and increased disability (59, 76). In addition to the personal costs of
depression in SLE, mental health status has emerged as one of the most robust predictors of
health care costs among patients with SLE (77). A number of effective treatments for
depression are available and identifying patients at risk for significant depressive disorders
could substantially improve the quality of life for patients with SLE.
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Table 1

Characteristics of SLE Participants

All Participants
at Time 1

n=663
n (%)

Age

  Age 20-39 195 (29)

  Age 40-59 347 (52)

  Age 60+ 121 (18)

Female 589 (90)

Living below poverty 68 (10)

Race/ Ethnicity

   Hispanic 62 (9)

   African American 54 (8)

   Asian 75 (11)

   Other 58 (9)

   White 414 (62)

Education

   High school graduate or less 73 (11)

   Some college 299 (45)

   College graduate 166 (25)

   Post graduate 125 (19)

Heart Disease 142 (21)

History of MIb or stroke 98 (15)

Hypertension 352 (53)

Hypercholesterolemia 158 (24)

Diabetes 54 (8)

Body Mass Index over 30 159 (34)

History of smoking 196 (30)

Current smoking 48 (7)

Glucocorticoid use 369 (56)

Recent renal involvement 299 (45)

Disease duration (years) 14.7±8.7

Disease activity (SLAQc) 10.4±6.9

Months from T1 to T2 12.6±2.8

a
Depression defined as a new onset of Center for Epidemiological Studies – Depression Score at or above 23 at Time 2 compared to Time 1.

b
MI – Myocardial infarction

c
SLAQ – Systemic Lupus Activities Questionnaire
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Table 2

Predictors of the Development of Depression over One Year a

Univariate
Analyses Multivariate Analyses

(n = 2224 observations) Model 1 Model 2 Model 3

OR (95 %CI) OR (95 %CI) OR (95 %CI) OR (95 %CI)

Sociodemographics

 Age

  Age 20-39 1.3 (0.8,2.1) 1.5 (1.0, 2.5) 2.1 (1.2, 3.5) 2.4 (1.4, 4.2)

  Age 40-59 1.6 (1.0, 2.4) 1.4 (1.0, 2.2) 1.7 (1.1, 2.6) 1.7 (1.1, 2.7)

  Age 60+ (reference)

 Gender

  Female 1.3 (0.7, 2.1) 1.1 (0.7, 1.9) 1.2 (0.7, 2.1) 1.1 (0.6, 1.9)

  Male (reference)

 Education

  High school graduate or less 1.8 (1.0, 3.3) 1.3 (0.7, 2.4) 1.1 (0.6, 2.1) 1.1 (0.5, 2.1)

  Some college 2.4 (1.5, 3.9) 2.3 (1.4, 3.6) 2.0 (1.2, 3.2) 1.8 (1.1, 3.0)

  College graduate 1.7 (0.9, 2.8) 1.7 (0.9, 2.8) 1.16 (0.9, 2.7) 1.5 (0.9, 2.6)

  Post graduate (reference)

 Living below poverty threshold 1.9 (1.3, 2.9) 1.2 (0.7, 2.0) 1.1 (0.7, 1.9) 1.0 (0.6, 1.7)

 Race/Ethnicity

  Hispanic/Latino(a) 1.8 (1.2, 2.8) 1.6 (1.0, 2.4) 1.7 (1.1, 2.6) 1.8 (1.2, 2.8)

  African American 1.5 (0.8, 2.5) 1.1 (0.6, 2.1) 1.0 (0.5, 1.9) 1.0 (0.6, 1.9)

  Asian 0.7 (0.4, 1.2) 0.7 (0.4, 1.2) 0.7 (0.4, 1.2) 0.7 (0.4, 1.2)

  Other 0.7 (0.4, 1.3) 0.5 (0.3, 0.9) 0.5 (0.3, 1.0) 0.5 (0.3, 0.9)

  Caucasian (reference)

Baseline depression (CESD score) 1.2 (1.1, 1.2) 1.2 (1.1, 1.2) 1.2 (1.1, 1.2) 1.1 (1.1, 1.2)

Traditional cardiovascular risk and disease

 Heart disease 1.5 (1.1, 2.1) 1.3 (0.9, 1.8) 1.1 (0.8, 1.6)

 History of MI b or stroke 1.5 (1.0, 2.2) 1.2 (0.8, 1.8) 1.2 (0.8, 1.8)

 Hypertension 1.3 (0.9, 1.7) 1.2 (0.9, 1.7) 1.2 (0.9, 1.7)

 Hypercholesterolemia 1.3 (0.9, 1.7) 1.0 (0.7, 1.5) 1.0 (0.7, 1.5)

 Diabetes 2.6 (1.7, 3.9) 1.8 (1.1, 2.7) 1.7 (1.1, 2.7)

 Family History 1.0 (0.8, 1.3) 0.9 (0.6, 1.2) 0.9 (0.6, 1.2)

 Obesity (Body Mass Index >30) 1.6 (1.2, 2.2) 1.1 (0.8, 1.7) 1.1 (0.7, 1.6)

 History of smoking 1.1 (0.8, 1.5) 1.2 (0.9, 1.7) 1.3 (0.9, 1.8)

 Current smoking 1.3 (0.8, 2.2) 1.3 (0.8, 2.2) 1.3 (0.7, 2.1)

SLE-specific disease characteristics

 Glucocorticoid use 1.5 (1.2, 2.0) 1.2 (0.8, 1.6)

 Recent renal involvement 1.4 (1.0, 1.8) 0.9 (0.7, 1.3)

 Disease duration (years) 1.0 (0.9, 1.0) 1.0 (1.0, 1.1)

 Disease activity (SLAQc) 1.6 (1.4, 1.7) 1.2 (1.1, 1.4)
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Note: Bold Font = significant at p<0.05 level

a
Depression defined as new incidence of Center for Epidemiological Studies – Depression Score (CESD) at or above 23 compared to the previous

annual interview

b
MI – Myocardial infarction

c
SLAQ – Systemic Lupus Activities Questionnaire per 5 unit increment
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