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SUMMARY

Background: Social determinants of health (SDoH) are consistently associated with SLE 

outcomes; however, SDoH are typically measured with conventional socioeconomic status (SES) 

factors such as income or education. We assessed the association of economic insecurities (food, 

housing, healthcare, and financial insecurity) with patient-reported outcomes (PROs), over and 

above conventional SES measures, in an SLE cohort.

Methods: Data were derived from the California Lupus Epidemiology Study (CLUES; n=252). 

Food, housing, healthcare, and financial economic insecurities were assessed by validated 

screening tools. PROs were obtained via PROMIS, Neuro-QoL, Patient Health Questionnaire 

(PHQ)-8, and General Anxiety Disorder (GAD)-7 instruments. Poverty was defined as household 

income ≤125% of the federal poverty limit. Lower education was defined as less than college-

graduate education. The association of economic insecurities with PROs was assessed by 

multivariable linear regression models adjusting for demographics, lupus characteristics, and 

comorbidities. We tested for interactions of insecurities with poverty and education.

Findings: Mean age was 49·7 ±13.4 years, and 91% (228/252) were female. 32% (80/252) 

self-identified as Asian, 10% (26/252) as Black, 40% (101/252) as White, 3% (8/252) as mixed 

race, and 14% (36/252) as other race. About a quarter (59/252) self-identified as Hispanic. 54% 

(135/252) had at least one insecurity. Insecurities were highly prevalent, and more common in 

those with poverty and lower education. Adjusted multivariate analyses revealed that participants 

with any insecurity had significantly worse scores across all PROs measured: Physical Function, 

no insecurity 48·9 (47·5, 50·3) vs. any insecurity 45·7 (44·3, 47·0); Pain Interference, 52·0 (50·5, 

53·5) vs. 54·4 (53·0, 55·8); Fatigue, 50·5 (48·8, 52·3) vs. 54·9 (53·3, 56·5); Sleep Disturbance, 

49·9 (48·3, 51·6) vs. 52·9 (51·4, 54·5); Cognitive Function, 49·3 (47·7, 50·9) vs. 45.6 (44·1, 47·0); 

PHQ-8, 4.4 (3·6, 5·1) vs. 6.1 (5·4, 6·8); and GAD-7, 3·3 (2·6, 4·1) vs. 5·2 (4·5, 5·9). Individuals 

with more insecurities exhibited worse PROs. There were no statistically significant interactions 

between insecurities and poverty or education.

Interpretation: Having any economic insecurity was associated with worse outcomes for people 

with SLE regardless of poverty or education. Findings provide insight into the relationship 

between economic insecurities and SLE outcomes and underscore the need to study whether 

interventions that directly address these insecurities can reduce health disparities in this disease.
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Introduction

Systemic lupus erythematosus (SLE) is a chronic autoimmune disease with a prevalence 

of approximately 73 per 100,000 person-years in North America.1 Research suggests a 

genetic component to SLE onset but that the course and severity of SLE are often driven by 

social determinants of health (SDoH),2 defined as the “conditions in which people are born, 

grow, live, work, and age.”3 While SDoH encompass a wide range of social risk factors, 

only a select few have been examined in SLE, such as income, education level, and health 

insurance status. These factors have been associated with disease activity, damage accrual, 

and mortality.4,5

However, after accounting for SDoH like poverty, education, and health insurance status, 

there are still variations in SLE outcomes that may be related to additional SDoH. Recently, 

some researchers have investigated the concept of economic insecurity, including difficulty 

paying for food, medications, or housing and found strong associations with several chronic 

disease outcomes.3 These measures may be particularly salient in the case of a complex 

chronic disease like SLE, a condition that requires significant out-of-pocket costs even 

among patients with health insurance.6 Indeed, a recent qualitative study reported that 

low-income and non-low-income respondents had similar experiences accessing care and 

having a treatment plan, and that both groups were affected by traditional stressors for 

persons with SLE (e.g., sun exposure, daily hassles).7 However, the groups differed in their 

experience of economic insecurity, with low-income respondents reporting more concerns 

about housing, food, and medical costs. In addition to these chronic stressors, low-income 

respondents highlighted how these concerns caused them to relegate dealing with SLE to 

times of severe illness or distress, rather than chronic disease management that focused on 

prevention of disease exacerbations.

We built on this work by assessing the relationship between measures of economic 

insecurity and SLE patient-reported outcomes (PROs) in the California Lupus Epidemiology 

Study (CLUES). Our analyses were guided by the comprehensive SDoH conceptual 

framework developed by the World Health Organization (WHO) in which material 

circumstances such as housing and financial means to buy food are viewed as intermediary 

determinants of health outcomes, separate from, but causally related to, structural SDoH 

such as education and income.8 In the WHO framework, these intermediary factors 

constitute an important mechanism through which socioeconomic position generates health 

inequities.

In this paper, we examined the hypothesis that such intermediary SDoH, which we 

conceptualize here as economic insecurity, are associated with worse patient-reported 

outcomes (PROs) in SLE even after accounting for conventional measures of SES. CLUES 

offers a unique opportunity to understand how economic insecurity may exert an effect 

beyond health insurance as all participants in the cohort have access to care through 

private insurance, universal health insurance in San Francisco, or the Medicaid expansion 

in California.9 We also evaluated whether poverty or education modified the association 

between economic insecurity and SLE outcomes, hypothesizing that economic insecurity 

may exacerbate the negative impact of low income and low educational attainment on PROs.
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Methods

Subjects

All subjects were enrolled in CLUES, a cohort of racially and ethnically diverse participants 

that were recruited from the California Lupus Surveillance Project10 with additional 

recruitment from academic and community rheumatology clinics throughout the nine San 

Francisco Bay Area counties between February 2015 and January 2018. Inclusion criteria 

were Bay Area residency; ≥18 years of age; oral fluency in English, Spanish, Cantonese, 

or Mandarin; and ability to provide informed consent. All study procedures were approved 

by the UCSF Institutional Review Board, and all participants provided signed informed 

consent.

Study procedures involved an in-person research clinic visit, including collection and 

review of medical records prior to the visit; a history and physical examination conducted 

by a physician specializing in lupus; collection of biospecimens; and completion of a 

structured interview administered by an experienced research assistant. All SLE diagnoses 

were confirmed by study physicians based upon one of the following definitions used 

in prior California Lupus Surveillance Project and CLUES articles:10 (a) meeting ≥ 4 of 

the 11 American College of Rheumatology (ACR) revised criteria for the classification 

of SLE as defined in 1982 and updated in 1997,11 (b) meeting 3 of the 11 ACR criteria 

plus a documented rheumatologist’s diagnosis of SLE, or (c) a confirmed diagnosis of 

lupus nephritis, defined as fulfilling the ACR renal classification criterion (>0·5 grams of 

proteinuria per day or 3 + protein on urine dipstick analysis) or having evidence of lupus 

nephritis on kidney biopsy.

The study included 431 participants at baseline. Follow-up interviews have been conducted 

annually. All data for these analyses are from Year 5 interviews (February 2020 – March 

2021), the first year in which information regarding economic insecurities was collected, 

unless noted below. Annual follow-up interview retention averaged 86%; however, between 

baseline and Year 5, 179 participants were lost to follow-up (including 14 deaths and all 

21 Mandarin- and Cantonese-speaking participants, due to loss of language-concordant 

interviewer), leaving a sample size of 252 for these analyses. At the timepoint for these 

analyses, 10% (n=26) of the cohort self-identified as Black, 32% (n=80) as Asian, 14% 

(n=36) as Other, 3% (n=8) as Mixed race; 23% (n=59) self-identified as Hispanic, including 

all who self-identified as Other race.

Variables

Primary Predictors.—Our primary predictors were insecurities related to food, housing, 

general financial status, and ability to afford care for SLE. Housing insecurity was assessed 

with the 2013 Behavioral Risk Factor Surveillance System question “How often in the past 

12 months would you say you were worried or stressed about having enough money to pay 

your rent/mortgage?”12 Answer options were never, rarely, sometimes, or always, with the 

latter two responses considered housing insecurity.

A validated brief assessment that asked how often the following statements were true 

assessed food insecurity: “Within the past 12 months we worried whether our food would 
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run out before we got money to buy more,” and “Within the past 12 months the food we 

bought just didn’t last and we didn’t have money to get more.”13 Participants who answered 

either “always true” or “sometimes true” to either or both statements were classified as food 

insecure.

Financial insecurity was assessed with three questions.14 Participants rated their likelihood 

of experiencing actual hardships, having to reduce their standard of living to the bare 

necessities in the next two months, and their current difficulty living on their household 

income. Participants were characterized as financially insecure if they answered, “likely” or 

“somewhat” to any of the three items.

Inability to afford SLE care was assessed with the question, “How worried are you now 

that you may not be able to afford the care you need for your lupus in the next one to 

two years?” Response options were “not at all worried,” “somewhat worried,” and “very 

worried.” Participants were classified as SLE care insecure if they responded “somewhat” or 

“very worried.”

Covariates.—Covariates for multivariable regression analyses included demographic and 

SLE-specific variables. Basic demographic characteristics such as age, self-identified sex, 

and self-identified race and ethnicity were drawn from the baseline interview. SDoH 

covariates included poverty status (household income < or ≥125% of the federal poverty 

level based on household size), and education (< or ≥college-graduate education) collected 

in Year 5 and health literacy (dichotomized as limited or not limited15) collected at baseline. 

Number of major comorbid conditions (including cardiovascular disease, asthma, cancer, 

and diabetes, and obesity (defined as baseline body mass index kg/m2 ≥30) and SLE-specific 

clinical data, including SLE disease duration, moderate or high dose oral glucocorticoid use 

(prednisone ≥7·5mg/day or equivalent glucocorticoid), immunosuppressive medication use 

(yes/no), and hydroxychloroquine use (yes/no). were also collected from Year 5. At Year 

4, accumulated SLE damage was assessed by the Brief Index of Lupus Damage (BILD), a 

validated patient-reported proxy for the Systemic Lupus International Collaborating Clinics/

American College of Rheumatology Damage Index (SDI). Higher BILD scores indicate 

worse disease damage.

Outcomes.—We assessed the effect of economic insecurities on seven patient-reported 

outcomes. Four Patient Reported Outcomes Measurement Information System (PROMIS) 

short forms were administered to assess symptoms relevant to SLE — Physical Function, 

Pain Interference, Fatigue, and Sleep Disturbance.16 Minimally meaningful differences for 

these PROMIS scores have been estimated at ~2 points in SLE.17 The Neuro-QoL Cognitive 

Function short form was used to assess cognitive symptoms that are commonly reported 

in patients with SLE.18 All PROMIS and Neuro-QoL scales were scored as recommended 

and converted to T-scores with a population mean of 50 and standard deviation of 10, using 

PROMIS scoring documentation.

We also examined measures of depression and anxiety. The Patient Health Questionnaire 

(PHQ)-8 is an 8-item measure of depressive symptoms, scores >10 correspond with clinical 

diagnoses of depression. 19 The Generalized Anxiety Disorder (GAD)-7 is a validated 
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7-item screener for generalized anxiety disorder and can assess the severity of anxiety 

symptoms.20 For pain interference, fatigue, sleep disturbance, depression and anxiety, higher 

scores reflect worse health outcomes, whereas higher scores for physical function and 

cognitive function reflect better health outcomes.

All measures were available in English and Spanish.

Statistical Analysis.

We characterized the demographic and clinical characteristics of our cohort using means 

and standard deviations, median and interquartile range, or frequencies and proportions, as 

appropriate. The distribution of economic insecurities was calculated three ways: (1) binary 

indicator of any insecurity, (2) count of the number of insecurities experienced, and (3) 

stratification of our binary indicator by poverty and education. Differences in the distribution 

of PROs across these categories were tested for differences using independent-sample 

t-tests or one-way analyses of variance with Tukey post-hoc means tests, as appropriate. 

Missingness for all analytic variables and how it was handled is shown in Supplemental 

Table 1. Listwise deletion was performed for three observations for PROMIS Fatigue and 

one observation for other PROs.

Interactions between economic insecurities and poverty and education were operationalized 

using the cross-classification of our binary insecurity measure with our binary measures 

for poverty and education. Unadjusted differences in PROs by group were examined with 

analyses of variance with Tukey post-hoc means tests.

Differences in PROs were then examined in multivariable linear regression models, 

controlling for age, sex, race and ethnicity, poverty status, education, marital status, 

obesity, disease duration, disease damage (via BILD), comorbidities, and use of oral 

steroid, immunosuppressives, and hydroxychloroquine, and marginal adjusted means were 

calculated. To examine whether there was an interaction between insecurities and poverty 

status, the cross-classified measures of the binary insecurity measure with the binary poverty 

status measure were added to another set of regression analyses. We conducted a sensitivity 

analysis stratifying annual household income as < or ≥$60,000/year. A similar strategy 

was used to examine an interaction between insecurities and education. Sensitivity analyses 

assessed associations between individual insecurities and outcomes utilizing both unadjusted 

and adjusted models.

To ensure the appropriateness of models, we performed regression diagnostics for influential 

data, normality of residuals, homoscedasticity of residuals, multicollinearity, and non-

linearity. All variance inflations factors (VIF) were <3, indicating lack of multicollinearity.

All analyses used Stata SE 17.0 software (StataCorp LLC, College Station, Texas). 

P-values ≤ 0.05 were considered statistically significant. Our study conforms to the 

STROBE (strengthening the reporting of observational studies in epidemiology) checklist 

for observational studies.
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Role of the funding source: The funder had no role in study design, data collection, 

data analysis, data interpretation, or the decision to submit this manuscript for publication. 

KB and KG, both employees of the funder, reviewed drafts of the manuscript.

Results

The average age of the cohort at Year 5 was 49·7±13.4 years, with average SLE duration 

of 22·4±10.7 years, and 90% (n=228) of the cohort self-identified as women (Table 1). 

Approximately 12% (n=29) reported household incomes below poverty, and approximately 

16% reported education less than college (n=39). Individuals who had been lost to follow-up 

prior to Year 5 were older (48 ±15 years vs. 45 ±13 years) and more commonly had incomes 

below poverty (27%; n=42 vs. 14%; n=33), but there were no significant differences at 

baseline in sex, race, comorbid conditions, SLE disease activity or damage, or the PROs 

(Supplemental Table 2).

Frequency of economic insecurities.

Housing insecurity was reported by 23% (57/252) of the cohort, food insecurity by 17% 

(43/252), financial insecurity by 21% (53/252), and worry about paying for SLE care by 

42% (106/252) (Table 2). Over half (54%,135/252) of the respondents reported experiencing 

at least one insecurity, and over one quarter (72/252) reported two or more. Insecurities were 

significantly more common among individuals with poverty-level income (79% [23/29] 

of participants below poverty compared to 49% [100/206] of participants above poverty 

reported any insecurity) and lower education (72% [81/113] compared to 39% [54/138] with 

higher education). Worry about paying for SLE care did not differ by poverty status with 

40% (82/206) of participants above poverty and 48% (14/29) below poverty worried about 

paying for the SLE care.

Unadjusted analyses of PROs.

Unadjusted analyses examining the relationships between economic insecurities and PROs 

revealed significant differences between those with and without any economic insecurity 

and by the number of insecurities for all PROs. In all cases, economic insecurities 

were significantly associated with worse self-reported health outcomes. Across PROs the 

magnitude of the differences between none and any insecurity generally exceeded minimally 

meaningful differences for each scale. When considering the number of insecurities, 

differences were even larger. Examining the point estimates in analyses based on the 

number of insecurities, there appeared to be a stepwise effect with the worst outcomes 

among the group experiencing two or more economic insecurities (Table 3). In contrast, 

the only statistically significant differences by poverty status were for physical function 

and pain interference. Results of sensitivity analyses using income instead of poverty status 

(Supplemental Table 4) were not substantially different. Significant differences were also 

noted by education, with the lower education group having worse scores on all PROs. 

Differences in PROs by the individual insecurity measures are shown in Supplemental Table 

5. Nearly all PROs were significantly worse for participants with each of the individual 

insecurities.
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In unadjusted models of the insecurity–poverty groups, overall significant differences 

between groups were noted for each PRO. In each case, the post-hoc means test indicated 

differences between one or both insecurity groups (either “insecurity+no poverty” or 

“insecurity+poverty”) and the “no insecurity+no poverty” group. Similar results were noted 

for the insecurity–education group analysis. These results are contrary to our hypothesis that 

poverty and low education would exacerbate effects of insecurities on outcomes. Rather, we 

see an effect of economic insecurity regardless of low SES (either poverty or low education).

Adjusted analyses.

After adjustment for covariables, including poverty status, education, and health literacy, 

individuals with any insecurity had significantly worse scores on all PROs: Physical 

Function, no insecurity 48·9 (47·5, 50·3) vs. any insecurity 45·7 (44·3, 47·0); Pain 

Interference, 52·0 (50·5, 53·5) vs. 54·4 (53·0, 55·8); Fatigue, 50·5 (48·8, 52·3) vs. 54·9 

(53·3, 56·5); Sleep Disturbance, 49·9 (48·3, 51·6) vs. 52·9 (51·4, 54·5); Cognitive Function, 

49·3 (47·7, 50·9) vs. 45·6 (44·1, 47·0); PHQ-8, 4·4 (3·6, 5·1) vs. 6·1 (5·4, 6·8); and GAD-7, 

3·3 (2·6, 4·1) vs. 5·2 (4·5, 5·9). (Figure 1). The magnitude of the difference between groups 

now ranged from 2–4 points; while smaller than our unadjusted models, these are still 

meaningful differences (Supplemental Table 3). Differences by the number of insecurities 

showed significantly worse scores for individuals with one and ≥2 insecurities compared 

to individuals with no insecurities except for sleep disturbance (Figure 2). There was not a 

clear association between individual economic insecurities and PROs in adjusted analyses 

(Supplemental Table 5), although housing and financial insecurity were associated with 

worse physical functioning and anxiety symptoms. We did not find interactions between 

insecurities and either poverty status or education.

Discussion

In this study of the relationship between economic insecurities – an important emerging 

concept in the SDoH literature – and patient-reported outcomes in a diverse group of 

individuals with SLE, we found that economic insecurities were highly prevalent, with 

over half of participants reporting at least one insecurity, such as concern about paying 

for food, housing, or SLE medical care. The presence of any insecurity was associated 

with worse PROs across a broad range of domains. These relationships were observed even 

after accounting for sociodemographic factors, poverty status, education, health literacy, 

comorbidities, SLE disease damage, and lupus medications.

This study expands the growing knowledge base regarding the relationship between social 

determinants of health and outcomes in SLE, a condition with significant health disparities. 

Previous studies have demonstrated that more commonly considered SDoH, such as poverty, 

lower educational attainment, or health insurance coverage, are associated with worse 

outcomes in SLE. Within a broader SDoH framework, we build on this previous work 

by examining several additional SDoH in the area of economic insecurity. Interestingly, we 

found that economic insecurities were not limited to individuals living in poverty; almost 

half of those with incomes above poverty reported at least one insecurity. Additionally, we 

did not find that a specific type of insecurity drove the association with outcomes; instead, 
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we saw the strongest effects among those with the highest number of insecurities of any 

type. These results held after controlling for poverty, education level, health literacy, and a 

host of clinical indicators and indicate that economic insecurities are a unique risk factor for 

poor health outcomes in SLE.

Building on our previous qualitative study, we hypothesized that economic insecurities 

would exacerbate the deleterious effects of poverty and that higher education would 

ameliorate the effects of economic insecurities. We did not find support for either 

hypothesis: there was no significant direct effect of poverty on most of the PROs 

examined.21 While our sample size precluded examination of more granular income brackets 

and results need to be replicated in larger samples, we found that differences in outcomes 

were primarily due to insecurities, suggesting that traditional income thresholds do not 

adequately capture the total effect of low SES. Our study was conducted in the San 

Francisco Bay Area which has a high cost of living and may explain why economic 

insecurities have a stronger relationship with outcomes than poverty and educational 

achievement. There are likely factors at the macro, meso and micro level that may 

impact levels of economic insecurity including the housing supply, physical access to food, 

neighborhood characteristics, accessibility of transportation and disability status.22,23

We did, however, find strong direct effects for education, consistent with existing 

literature.21 The pattern of results for education and any insecurity suggests that the effect 

of education was confounded by economic insecurities rather than an interaction between 

the two. Respondents in the previous qualitative study narrated how social connections, a 

form of social support, via higher education helped them navigate the healthcare system.5 

More direct measures of social support may modify the deleterious effects of economic 

insecurities and should be the subject of future investigations. In addition, work remains 

to establish the contexts in which economic insecurities have the strongest (or any) 

effect.5,22,23

The pattern of economic insecurities seen in this study is consistent with that observed 

in other chronic diseases, such as diabetes mellitus (DM). For example, in a study of the 

relationship between economic insecurities and diabetes, 19% of the study cohort reported 

food insecurity (compared to 17% in CLUES).24 For context, the total prevalence of 

adults living in households with food insecurity was markedly lower at 10% in 2021.25 

Additionally, the association we found between insecurities and outcomes is consistent 

with findings from studies examining economic insecurities and diabetes management. For 

example, having food insecurity was associated with increased HbA1c and worse depression 

and anxiety symptoms.24,26

There are several mechanisms that may explain the association of SDoH with SLE 

outcomes. We found evidence for an additive effect of insecurities suggesting that studying 

interventions across the broad domains examined may be needed to improve SLE health 

outcomes. To illustrate, housing and financial insecurity can create difficulties with 

obtaining, storing, and regularly taking medications or accessing health care for chronic 

conditions such as SLE.27 Additionally, economic insecurities may be associated with 

both depression and anxiety symptoms via chronic stress. For example, in the context of 
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diabetes, researchers observed that food insecurity increased stress and depression thereby 

worsening diabetes outcomes through impaired self-care practices.28 Whether the effects of 

these insecurities on psychological outcomes was modified in the presence of SLE warrants 

further study.

This study has limitations. We could not examine additional factors that may impact 

economic insecurities such as disability status, accessibility of transportation, physical 

access to food, housing supply, and neighborhood characteristics.22,23 Our measures of 

financial insecurity and SLE care insecurity asked about anticipated needs rather than an 

inability to pay for medications as others have.24 These are not fully equivalent, but we 

believe these measures still reflect the psychological aspect of these concerns and likely 

reflect at least partially an inability to pay for food, housing, or medications. Our measures 

also assessed insecurities over varying time frames. A portion of the original CLUES sample 

was lost to follow-up. Importantly, participants lost to follow-up were more likely to be 

below the poverty level, which may impact the internal and external validity of the study. 

As we collected our primary exposure (economic insecurities) at Year 5, we were unable 

to perform sensitivity analyses on this group as it is missing both exposure and outcome 

data (PROs). However, there were no significant differences in any of the other demographic 

characteristics or baseline PROs between individuals who were and were not lost to follow-

up. Our cohort was based in California; the demographics and sociopolitical context of 

the area limits the generalizability of our findings outside this region. Our cohort was also 

relatively highly educated; in a cohort with greater diversity in educational attainment, our 

results may have differed. Other limitations of our study include unmeasured confounding, 

possible exposure-confounder feedback, and potential residual confounding secondary to 

measurement errors in confounders such as education and disease duration.

The study also has significant strengths, including our cohort’s universal access to healthcare 

via regional policy.9 Access to care is critical to proper management of SLE but access 

is not the same the ability to afford proper care for a complex chronic disease like SLE, 

particularly in the American healthcare system in which individuals with health insurance 

may still have large out-of-pocket costs. This unique characteristic of the CLUES cohort 

removed confounding between those with and without insurance and allowed us to examine 

the impact of economic insecurities on outcomes above and beyond the access to care 

afforded by health insurance. In this vein, our analyses found that SLE care insecurity did 

not correspond with poverty status. One potential reason for these findings is that Medicaid, 

the U.S. insurance program for those with low incomes, provides a drug low-income subsidy 

so that payment for expensive medications including biologics, is only a few dollars a 

month, unlike for individuals with other types of insurance where drug costs can run high.

Overall, this study provides one of the most comprehensive examinations of the relationship 

between an important subset of SDoH – economic insecurities – and SLE outcomes. Our 

findings suggest that economic insecurities are highly prevalent and impactful exposures for 

those living with SLE. Having any of the insecurities examined was associated with worse 

outcomes across a breadth of domains. Importantly, many of these economic insecurities 

are modifiable with the appropriate interventions, such as long-term rent subsidies, child tax 

credits, and food programs.29 Although likely challenging to conduct, studies examining the 
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impact and cost-effectiveness of interventions that address economic insecurity are needed 

given the striking health disparities in SLE. Increased recognition of the importance of these 

social exposures and knowledge of available resources to provide for patients experiencing 

economic insecurity may have potential to improve outcomes for those living with SLE.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Research in context

Evidence before this study.

We searched PubMed for observational studies of SLE from 2008 to the present using 

the search terms “poverty”, “socioeconomic”, and “systemic lupus erythematosus”. Pre-

existing literature on the relationship between socioeconomic factors and SLE outcomes 

consisted of cross-sectional analyses of varying SLE cohorts including the California 

Lupus Surveillance Project, California Lupus Epidemiology Study and Lupus Outcomes 

Study. These studies demonstrate that low income, low educational attainment, and a 

lack of health insurance are among the social determinants of health (SDoH) associated 

with poorer SLE outcomes. However, there are additional SDoH, including economic 

insecurities, that may impact SLE patient-reported outcomes above and beyond income, 

education, and health insurance. A qualitative study revealed the self-reported impact of 

economic insecurities related to food, housing, medical care, and finances on patients’ 

management of SLE.

Added value of this study

In this cross-sectional SLE study, we demonstrated that economic insecurities related 

to food, housing, medical care, and finances, contribute to poor SLE outcomes, even 

after accounting for factors such as having health insurance, health literacy, poverty, and 

education. These results further our understanding of the relationship between SDoH 

and SLE outcomes, and identify economic insecurities as an area for further mechanistic 

investigation.

Implications of all the available evidence

Economic insecurity is an emerging concept in research examining SDoH and their 

relationship to disease outcomes. In this study, we show that economic insecurity with 

regard to food, housing, healthcare and finances is associated with worse outcomes for 

people with SLE regardless of poverty, education, health literacy, or health insurance 

status. Findings provide further insight into the relationship between economic insecurity 

and SLE outcomes and warrant further research into the mechanisms underpinning this 

association. From a clinical perspective, our study underscores the need to study whether 

interventions that directly address economic insecurities can reduce health disparities in 

this disease.
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Figure 1: Adjusted marginal means from multivariable analysis, by any insecurity
Adjusted means (95% confidence interval) calculated from multivariable linear regression 

analyses controlling for age, sex, race and ethnicity, marital status, education, income, health 

literacy, comorbid conditions, obesity, disease duration, disease damage, high glucocorticoid 

use, immunosuppressive use, and hydroxychloroquine use.·

P values from multivariable linear regression, compared to no insecurities group·

PHQ-8 = Patient Health Questionnaire, measure of depressive symptoms

GAD-7 = Generalized Anxiety Disorder questionnaire
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Figure 2: Adjusted marginal means from multivariable analysis, by number of insecurities
Adjusted means (95% confidence interval) calculated from multivariable linear regression 

analyses controlling for age, sex, race and ethnicity, marital status, education, income, health 

literacy, comorbid conditions, obesity, disease duration, disease damage, high glucocorticoid 

use, immunosuppressive use, and hydroxychloroquine use.·

P values from multivariable linear regression, compared to no insecurities group·

PHQ-8 = Patient Health Questionnaire, measure of depressive symptoms

GAD-7 = Generalized Anxiety Disorder questionnaire
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Table 1:

Participant characteristics (n = 252)

Mean ± SD or % (n)

Sociodemographic characteristics

Age, years· 49·7 ± 13·4

Female 91 (228)

Male 9 (24)

Race

 Asian 32 (80)

 Black 10 (26)

 White 40 (101)

 Mixed 3 (8)

 Other 14 (36)

Hispanic ethnicity 23 (59)

Income below poverty 12 (29)

Education

 Less than high school 5 (12)

 High school degree 11 (27)

 Some college 15 (38)

 Associate degree, trade school 14 (36)

 College/university degree 31 (78)

 Post-graduate, professional 24 (60)

Married 57 (143)

Patient-reported outcomes (PROs)

PROMIS Physical Function 47·2 ± 9·8

PROMIS Pain Interference 53·3 ± 9·7

PROMIS Fatigue 52·9 ± 10·6

PROMIS Sleep Disturbance 51·2 ± 9·2

NeuroQoL Cognitive Function 47·3 ± 9·7

PHQ-8 (depressive symptoms)
Median (IQR)

5·3 ± 4·5
5 (2, 8)

GAD-7 (anxiety)
Median (IQR)

4·3 ± 4·4
3 (1, 6)

General health characteristics

Number of comorbid conditions
Median (IQR)

2·0 ± 1·7
2 (1,3)

Obesity (BMI ≥30) 25 (63)

SLE-related

SLE disease duration (years) 22·4 ± 10·7

SLE disease damage (BILD)
Median (IQR)

2·5 ± 2·4
1 (0, 3)

Medications

High-dose glucocorticoids 14 (35)

Hydroxychloroquine 65 (163)
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Mean ± SD or % (n)

Immunosuppressives 51 (129)

*
Race and ethnicity categories are mutually exclusive.

BILD= Brief Index of Lupus Damage: BMI= body mass index; GAD-7= General Anxiety Disorder-7; PHQ-8= Patient Health Questionnaire-8; 
PROMIS= Patient-reported Outcomes Measurement Information System; SLE= systemic lupus erythematosus
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Table 2:

Frequency of reports of economic insecurities, total and by income and education

Poverty Lower education (<college degree)

Insecurities
Total % (n)

No (n = 206) % 
(n)

Yes (n = 29) % 
(n) p*

No (n = 138) % 
(n)

Yes (n = 113) % 
(n) p*

Housing 23 (57) 19 (39) 41 (12) 0·0060 12 (16) 36 (41) <0·0001

Financial 21 (53) 16 (32) 55 (16) <0·0001 11 (15) 34 (38) <0·0001

Food 17 (43) 12 (25) 45 (13) <0·0001 9 (12) 27 (31) <0·0001

SLE care 42 (106) 40 (82) 48 (14) 0·42 31 (43) 56 (63) <0·0001

Any of the above 55 (135) 49 (100) 79 (23) 0·0019 39 (54) 72 (81) <0·0001

Number of 
insecurities

0 46 (117) 52 (106) 21 (6) 0·0002 61 (84) 28 (32) <0·0001

1 25 (63) 26 (53) 21 (6) 24 (33) 27 (30)

≥ 2 29 (72) 23 (47) 59 (17) 15 (21) 45 (51)

SLE=systemic lupus erythematosus·

*
p-values from chi-square analyses
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