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Abstract

Purpose of review—Both social and genetic factors are associated with health outcomes in 

systemic lupus erythematosus (SLE), thus playing a role in its health disparities. Despite the 

growing list of social and genetic factors associated with SLE outcomes, studies integrating 

sociocultural and individual determinants of health to understand health disparities in SLE are 

lacking. We review the contributions of different social and genetic factors to the disparities in 

SLE, and propose a socioecological model to integrate and examine the complex interactions 

between individual and social factors in SLE outcomes.

Recent findings—Multiple studies collecting comprehensive social data and biospecimens from 

diverse populations are underway, which will contribute to the elucidation of the interplay and 

underlying mechanisms by which positive and negative social determinants of health influence 

epigenomic variation, and how the resulting biological changes may contribute to the lupus health 

disparities.

Summary—There is growing awareness of the need to integrate genomic and health disparities 

research to understand how social exposures affect disease outcomes. Understanding the 

contributions of these factors to the SLE health disparity will inform the development of 

interventions to eliminate risk exposures and close the health disparity gap.
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INTRODUCTION

Health disparities in systemic lupus erythematosus (SLE, or lupus) are well established 

and supported by decades of evidence. As recently reviewed [1**, 2*], there are marked 
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demographic differences in the incidence, prevalence, and disease outcomes of SLE. For 

example, women are 8-10 times more likely than men to develop lupus; relative to European 

American, African Americans are 3-4 times more likely to develop lupus, suffer from 

remarkably higher disease severity and death rates, and are more likely to suffer from 

multiple comorbidities such as depression, cardiovascular disease, diabetes, and worse 

health-related quality of life. SLE is among the leading causes of death in young females 

(highest for African American and Hispanic females) [3], underscoring its impact as an 

important public health issue.

Despite the disproportional impact of SLE on minority racial and ethnic communities, 

the factors underlying these health disparities remain elusive. The causal mechanisms 

underlying SLE risk and outcomes among and within ethnic groups are complex, involving 

biological, sociocultural, physical, and other environmental exposures. However, most SLE 

research to date has focused on biological mechanisms while ignoring the effects of social 

exposures. Similarly, health disparities research has focused primarily on the influence of 

socioeconomic determinants on outcomes without considering the biological mechanisms 

involved. Furthermore, studies of sociocultural determinants are sparse in SLE. This has 

resulted in a knowledge gap regarding the interactions between individual and social factors 

that contribute to disparities in SLE outcomes. We will herein review the contributions of 

different social factors and genetic factors to the health disparities in SLE. We propose 

a socioecological model of SLE outcomes that emphasizes the importance of integrating 

sociocultural and individual determinants to understand and address health disparities in 

SLE. We will summarize emerging studies poised to elucidate the mechanisms linking 

physical and social environments with differential gene expression and health disparities. 

Given our focus on integrating genetics into health disparities research, we start by 

discussing the importance of acknowledging the broader social context of health disparities.

RACE, ETHNICITY, AND ANCESTRY

Defining race, ethnicity, and ancestry and using these concepts in biomedical research has 

wide-ranging implications for how the research is translated into clinical care, reported 

in the media, incorporated into public understanding, and implemented in public policy 

[4**]. Race and ethnicity are self-ascribed or socially ascribed identities and are often 

“assigned” by police, hospital staff, or others on the basis of physical characteristics; these 

concepts have no genetic or biological basis [5]. Ancestry is generally used to imply 

one’s genetic origins. As reviewed elsewhere [4**], often these concepts are conflated 

in scientific literature, implying that racial groups map to discrete genetic groups, and 

conveying that health inequities are caused by genetic factors rather than structural racism. 

These misconceptions can lead to the biological reification of social categories and be used 

to fuel racism and discrimination [4**]. This conflation can also lead to results with poor 

scientific validity [4**]. It is thus essential to explicitly distinguish between variables that 

derive from non-genetic, reported information, versus genetically inferred information.

Although race and ethnicity are often correlated with genetic ancestry, the sociocultural 

and genetic information the former and later capture, respectively, are different information. 

The use of race and ethnicity in biomedical research and clinical practice is an imperfect 
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proxy for important epidemiologic information, including social determinants of health such 

as racism and discrimination, economic stability, healthcare access and quality, education 

access, and environmental exposures. These social and environmental determinants are 

differentially experienced across racial/ethnic groups due to historical and contemporary 

discriminatory policies and practice, resulting in health disparities across groups and 

geography. As for most conditions, the role of social and physical environmental factors 

on SLE outcomes is poorly understood.

Mixing the concepts of race and genetic ancestry is especially problematic in admixed 

populations who are often assumed as homogeneous when they are, in fact, extremely 

heterogeneous [4**]. For example, individuals who self-report as Hispanic/Latino have 

diverse cultural backgrounds as well as varying proportions of genetic ancestry from Africa, 

America, and Europe. Similarly for individuals who self-report as Black/African American: 

their mean sub-Saharan African ancestry varies between 10-20% in Central and South 

America to about 75% in the United States and British Caribbean, but can vary from 2% 

to 100% among different individuals [6]. The heterogeneity of African Americans is well 

exemplified by our genetic studies in Gullah African Americans, a culturally distinctive 

group of African Americans living in the Sea Islands along the coast of the southeastern 

United States, from North Carolina to Florida. Despite their unique culture that retains 

deep African features, our results are consistent with historical data [7], confirming that the 

Gullah have complex African ancestry and reduced European admixture, and are a mixture 

of numerous people from different genetic, ethnic, and linguistic currents who formed 

their own culture and language [8]. This heterogeneity underscores the need to investigate 

within-group ethnic differences, which are greatly underexplored.

SOCIAL FACTORS

As recently reviewed [1**, 2*, 9*], history of trauma is associated with increased risk of 

incident SLE, and multiple socioeconomic and psychosocial stressors negatively affect SLE 

outcomes. These include low household income, poverty, unemployment, food insecurity, 

housing inability, medical care insecurity, exposure to violence, exposure to adverse 

childhood experiences, physical victimization, unfair treatment, perceived stress, depression, 

racial discrimination, and vicarious racism [1**, 2*, 9*]. It is noteworthy that those who are 

poor with SLE are estimated to live 14 fewer years than their nonpoor counterparts [9*]. 

Recently, Spears et al. [10] added anticipatory racism stress to this list of social stressors 

associated with poor disease outcomes.

Notably, African American women are more likely to experience these stressors [11]. 

African American women report racial discrimination as a particularly salient and chronic 

stressor over their life course, distinct from other forms of unfair treatment [12]. The 

health consequences of racial discrimination, whether structural (e.g. chronic poverty, poor 

infrastructure), institutional (e.g. educational institutions and employment discrimination), 

or individual (e.g. interpersonal discriminatory acts), are evidenced by poorer health 

for African American women across socioeconomic strata, including higher rates of 

cardiovascular, metabolic, immune, and endocrine chronic conditions [13].
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Despite stressors co-existing in areas of concentrated poverty, protective factors may buffer 

the negative impacts of stressors [14]. For example, protective parenting behavior buffers 

the impact of racial discrimination on depression among Black Youth [15]. Resilience is 

traditionally conceptualized based on personal traits that include not only the individual, but 

also the role of family, community, physical, and social ecology [16]. The compensatory 

model of resilience postulates that resilience resources may neutralize exposure to a social 

risk factor given a specific outcome [17]. Social support might have a positive impact in 

SLE [9*]. For example, several peer support programs designed to enhance social support 

and provide health education among African American and Latino patients with SLE have 

decreased depression and anxiety, and resulted in improved outcomes [9*]. Amongst other 

outcomes, the Georgians Organized Against Lupus (GOAL) research cohort showed that 

a self-management program benefited low-income African American women with SLE, 

and revealed a significant association between organ damage and depression in African 

American women, with social support being protective of depression [2*]. In addition, 

exiting poverty can mitigate the strong effect of living in concentrated poverty on SLE 

damage [9*]. A large prospective study has shown that a combination of healthy lifestyle 

behaviors based on alcohol consumption, body mass index, smoking, diet, and exercise, 

could reduce the risk of incident SLE to half [18]. Collectively, these data suggest that peer

support, self-management, and programs to alleviate poverty and support healthy lifestyle 

behaviors can help improve SLE outcomes.

Most studies to date have focused on social risk factors, and there is a paucity of research 

investigating protective social factors on SLE. Studies integrating multiple positive and 

negative social determinants of health will allow a thorough understanding of how protective 

factors buffer the effects of risk factors on SLE outcomes, and of the contributions of these 

factors to the SLE health disparity.

GENETIC AND EPIGENETIC FACTORS

Human genetic variation changes gradually according to geographical gradients, so alleles 

that are common in one population might be rare in another, geographically distant group. 

Differences in disease risk allele frequency in populations might be underlying some of the 

health disparities. Many genetic loci are associated with increased risk of SLE; Lanata and 

colleagues [19*] have recently reviewed the genetic risk factors for SLE that vary among 

populations. For example, two apolipoprotein L1 (APOL1) alleles confer a substantially 

increased risk of kidney disease in African ancestry individuals [20]. Although a large 

proportion of the ethnic disparity in end-stage renal disease (ESRD) in African Americans 

with lupus nephritis is attributed to the APOL1 risk alleles [21], once these risk alleles 

are accounted for the ethic disparity in SLE-ESRD is nearly absent. This suggests that non

genetic factors can be leveraged to reduce the development of APOL1-associated kidney 

disease in genetically susceptible individuals [22]. Integrating genetic and non-genetic 

factors could be a powerful way to reduce health disparities by more sharply identifying 

residual disparities and leveraging actionable social factors.

Although candidate genes or polygenic scores explain part of the variation in health 

outcomes, social determinants of health such as economic inequality generally explain 
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considerably more variation [23**]. This suggests that social factors have biological 

consequences, with epigenetics potentially playing a role in linking individual and 

contextual factors with health outcomes across the life course [23**]. Despite the role 

of genetic factors in SLE, health disparities are typically due to social and structural 

determinants of health. Adverse experiences might influence SLE through epigenetic 

changes. Epigenetic marks such as DNA methylation impact gene expression and can 

govern cell function and physiological response to social exposures. Variation in DNA 

methylation in multiple blood cell subsets is associated with SLE. The role of genetic and 

epigenetic factors in health disparities observed in SLE and other rheumatic diseases has 

been recently summarized [19*]. Although DNA methylation varies between populations 

[24–31], and this variation is partially explained by their distinct genetic ancestry, 

environmental factors not captured by ancestry are significant contributors to variation in 

DNA methylation [26]. This supports the notion that an interaction between social, genetic 

and epigenetic factors underlies the health disparity in SLE.

In addition to their association with disease status, DNA methylation levels are also 

associated with psychosocial factors such as socioeconomic status [32, 33], poverty [34], 

general perceived stress [35], and childhood stress and maltreatment [36, 37]. A DNA 

methylation biomarker for accelerated aging is associated with adverse environmental 

exposures, including low socioeconomic status, stress, and childhood adversity [38]. A 

DNA methylation biomarker of mortality risk is associated with neighborhood disadvantage 

[39]. The field of social epigenetics aims to elucidate the pathways linking the physical, 

built, and social environments with differential gene expression and health disparities. Most 

studies to date have focused on socioeconomic status and early-life adversity, followed by 

social exposures [23**]. Given its relative infancy, the interpretation of results from these 

social epigenetic studies remains challenging: the majority lacked diversity and included 

individuals from North America and Western Europe; there was substantial variation 

in cell and tissue types, in different epigenetic measurements, and in the age of the 

study participants [23**]. Future social epigenetics research including larger, representative 

groups, and well-defined social factors is poised to unravel the biological consequences of 

social exposures on gene expression, disease etiology, and health inequities.

EMERGING STUDIES INTEGRATING GENETIC AND SOCIAL FACTORS

The socioecological model of health asserts that health is affected by the interaction 

between the characteristics of the individual, the community, and the environment that 

includes the physical, social, and political components. We propose a conceptual framework 

based on the socioecological model that emphasizes the importance of integrating societal, 

community, interpersonal, and individual determinants to understand and address health 

disparities in SLE (Fig. 1) [40, 41]. Social determinants of health span the socioeconomic 

(employment, income, housing and food security), community (family and social support), 

neighborhood and physical environment (access to food and housing, crime and violence, 

safety, transportation, air and water quality), and the health care system (access, quality). 

Individual determinants include genetic (sex chromosomes, DNA, epigenetic, and gene 

expression variation) and behavioral factors (diet, smoking, alcohol use, physical and mental 

health). Since exposures and experiences vary across individuals from different populations, 
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locations, and cultures it is critical to study population differences in lupus health disparities 

within the sociocultural context. This need is further underscored by both the paucity of 

disadvantaged communities in research, and the heterogeneity of racial/ethnic groups.

As reviewed above, both socioeconomic and psychosocial factors, as well as genetic 

factors are associated with poorer health outcomes in African American and other 

racial/ethnic minority patients with SLE. However, these groups are underrepresented in 

research, and the role of both individual and sociocultural determinants of health in heath 

disparities in SLE are poorly understood. Several research cohorts in the U.S. have been 

collecting data and biospecimens from racially and ethnically diverse populations to allow 

investigation of how various risk factors interact to influence SLE. These include the 

LUMINA (Lupus in Minorities: Nature vs. nurture), the Georgians Organized Against Lupus 

(GOAL), the Michigan Lupus Epidemiology & Surveillance (MILES), and the California 

Lupus Epidemiology Study (CLUES) cohorts [42]. The clinical, sociodemographic, 

psychosocial, and health services data collected from the patients from different racial/ethnic 

communities, together with genetic and other biologic material, is expected to provide a 

more comprehensive understanding of the reasons why disadvantaged groups experience 

disparities in SLE burden and outcomes, which will aid in the development of interventions 

to eliminate or mitigate SLE disparities.

Currently, it is not known how social or environmental experiences influence disease 

outcomes. Although studies linking specific experiences or behaviors to epigenetic changes 

in SLE are lacking, mounting evidence across several traits suggests that epigenetic 

mechanisms may provide a causal link between social adversity and health disparity [1**]. 

In reponse to the increasing awareness for the need for social epigenomic research (e.g. 

PAR-19-372), the goal of a recently funded project titled Social Factors, Epigenomics, and 
Lupus in African American Women (SELA) is to identify epigenetic changes by which 

positive and negative social factors affect gene function, and thereby influence lupus in 

African American women. Innovative aspects of this study include the focus on culturally 

distinct Gullah and non-Gullah African American women, the community partnership, 

and the integrative analysis of multiple individual and social factors, including risk and 

protective social effects. The identification of epigenetic mechanisms by which adverse 

and protective factors affect gene function and thereby influence SLE may inform the 

development of psychosocial interventions that prevent or mitigate risk exposures, and 

services or interventions that promote positive exposures. Development of these novel 

treatments and preventative interventions, as informed by the results of this study, is 

paramount to the closure of the health disparities gap.

Finally, future studies ought to include and analyze the role of metagenomic variation and 

intestinal barrier permeability on SLE disparities. Associations of microbiota dysbiosis, 

intestinal permeability, and intestinal inflammation with several autoimmune diseases have 

been reported [43]. Interestingly, social stress is a well-described intestinal disrupting factor 

[43]. Hence, studies are needed to understand the role of intestinal barrier disruption, 

intestinal inflammation, gut dysbiosis, and their interplay with other individual and social 

factors in SLE disparities.
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CONCLUSION

The role for both genetic and social determinants of health on SLE disparities is 

well documented. However, knowledge of how physical and social exposures influence 

differential gene expression and disease outcomes is lacking, disadvantaged communities 

are poorly represented in research, racial/ethnic groups are heterogeneous and their 

within-group disparities unexplored, many studies mix biological with socially-constructed 

ethnoracial categories, the mechanisms by which adverse and protective social factors 

synergistically modulate disease outcomes are not understood, and comprehensive studies 

integrating multiple individual and social factors haven’t been published. Nevertheless, 

emerging studies in SLE have been collecting extensive genetic and social data, and are 

poised to elucidate how risk and protective factors from multiple levels of the social 

environment interact and influence SLE outcomes through epigenomic variation.

Results from these studies are expected to elucidate how risk factors affect SLE, how they 

can be mitigated in patients with SLE, inform the development of targets for interventions 

to minimize adverse stressors, improve outcomes for vulnerable patients with SLE, and 

minimize SLE disparities.
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KEY POINTS

• The mechanisms underlying SLE disparities are complex and poorly 

understood, involving biological, sociocultural, physical, and other 

environmental exposures.

• We propose a socioecological model to examine the complex interactions 

between individual (including genetic) and social factors that contribute to 

disparities in SLE outcomes.

• Ongoing mechanistic studies integrating multiple individual with positive 

and negative social determinants of health will elucidate how protective 

social factors buffer the effects of risk factors on SLE outcomes, and the 

contributions of these factors to the SLE health disparity.

• Understanding the effects of positive and negative social environments on 

SLE through epigenomic changes can inform the development of services or 

interventions that promote positive and mitigate negative exposures, helping 

close the health disparity gap.
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Figure 1. Simplified socioecological model of lupus outcomes.
Socioecological factors that contribute to lupus disparities at the individual and social levels 

(including interpersonal, community and broader societal levels) are shown. As denoted by 

the lateral arrows, factors at each level interact to contribute to lupus disparities.
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