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Abstract

We write this manuscript amid a global pandemic and a heightened awareness of the underlying 

structural racism in the United States (US), unmasked by the recent killing of George Floyd and 

multiple other unarmed Black Americans (Spring 2020). Our purpose is to highlight the role of 

social determinants of health (SDOH) on stroke disparities, to inspire dialogue, to encourage 

research to deepen our understanding of the mechanism by which SDOH impact stroke outcomes, 

and to develop strategies to address SDOH and reduce stroke racial/ethnic disparities. We begin by 

defining SDOH and health disparities in today’s context; we then move to discussing SDOH and 

stroke, particularly secondary stroke prevention, and conclude with possible approaches to 

addressing SDOH and reducing stroke disparities. These approaches include: 1) building on prior 

work; 2) enhancing our understanding of populations and sub-populations, including 

intersectionality, of people who experience stroke disparities; 3) prioritizing populations and 

points along the stroke care continuum when racial/ethnic disparities are most prominent; 4) 

understanding how SDOH impact stroke disparities in order to test SDOH interventions that 

contribute to the disparity; 5) partnering with communities; and 6) exploring technologic 

innovations. By building on the prior work and expanding efforts to address SDOH, we believe 

that stroke disparities can be reduced.

We write this manuscript amid a global pandemic and a heightened awareness of the 

underlying structural racism in the United States (US), unmasked by the recent killing of 
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George Floyd and multiple other unarmed Black Americans (Spring 2020). Despite much 

uncertainty, we do know that the normal we knew cannot be the normal of our future. We are 

hopeful that we, as stroke clinicians and researchers, and we, as a country, can take a hard 

look at the disparate health outcomes in the US, recognize the injustice, and create 

revolutionary change to ensure health equity. The purpose of this manuscript is to highlight 

the role of the fundamental causes of disease and intermediate social determinants on stroke 

disparities, and to encourage dialogue and strategies to address SDOH and reduce stroke 

racial/ethnic disparities. We begin by defining social determinants of health (SDOH) and 

health disparities in today’s context, we then move to discussing SDOH and stroke 

outcomes, and conclude with possible strategies to address SDOH.

The Coronavirus disease 2019 (COVID-19) pandemic has revealed the precarious state of 

our racial and ethnic historically disadvantaged populations. COVID-19 is disproportionally 

impacting Black and Latinx populations who are more likely to be infected and more likely 

to die from COVID-19 than Non-Hispanic White Americans.1–3 For example, Black people 

comprise about 14% of Michigan’s population, yet Black people comprise 35% of Michigan 

cases and 40% of the COVID-19 deaths.4 Similarly, in New York City, Black and Latinx 

Americans are about two times more likely to die from complications of COVID-19 as 

compared to Non-Hispanic White Americans.5 Limited data also indicate disparities among 

American Indian, Alaska Native populations, and Pacific Islander populations.6 The US 

experience of COVID-19 has highlighted health disparities and the important role of SDOH.
1 With regards to stroke, COVID-19 may impact stroke directly and indirectly and may 

exacerbate disparities.7–9 For example, hospital presentations for acute stroke declined at the 

start of the COVID-19 pandemic,10 and this decline may have been even greater among 

Black stroke patients.8 Public health experts have long recognized the strong association 

between SDOH and health inequities but have encountered significant structural, political, 

individual and other barriers in trying to address these critical health issues.

The World Health Organization defines the SDOH as the conditions in which people are 

born, grow, work, live and age, and the wider set of forces and systems shaping the 

conditions of daily life.11 SDOH are non-clinical and non-biological social factors that 

impact health. SDOH include fundamental causes of disease such as racism and 

discrimination, unequal distribution of power, income, wealth, and education, societal values 

of equity and fairness that impact health directly and indirectly via intermediate structural 

factors including health care access, health care quality, support services, housing and 

transportation and intermediate individual factors (Figure).11–13 These upstream factors then 

contribute to disparities related to individual behaviors, risk factors, and ultimately health 

outcomes, including morbidity and mortality. Social determinants can alter the experience of 

chronic diseases, infectious diseases, and significantly impact quality of life across the 

lifespan. In many instances, the social inequalities related to these health determinants 

disproportionately impact racial/ethnic historically disadvantaged populations.

Healthy People 2020 defines health disparity as a “particular type of health difference that is 

closely linked with social, economic, and/or environmental disadvantage. Health disparities 

adversely affect groups of people who have systematically experienced greater obstacles to 

health based on their racial or ethnic group; religion; socioeconomic status; gender; age; 
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mental health; cognitive, sensory, or physical disability; sexual orientation or gender 

identity; geographic location; or other characteristics historically linked to racism, 

discrimination, or exclusion.”14 To address racial/ethnic health disparities, interventions 

cannot solely improve health in racial and ethnic historically disadvantaged populations, but 

must also decrease or eliminate gaps in disease risk and outcomes between racial and ethnic 

historically disadvantaged populations and non-Hispanic White populations.

Conceptualizing Social Determinants of Health and Stroke

Stroke is a disease of disparities. Indeed every aspect of the stroke continuum from 

prevention through treatment to recovery is associated with differential gradients by race-

ethnicity.15 Fundamental causes of disease, including structural racism, and intermediate 

structural factors such as long-standing inequities in education, access to care, access to 

healthy foods, and others may underlie many of these disparities. Some stroke disparities are 

access focused. For example, racial and ethnic historically disadvantaged populations are 

less likely to access emergency medical services and are more likely to have delayed arrival 

at the Emergency Department.16, 17 Some of the disparities may be the result of educational 

and socioeconomic differences, awareness of stroke signs and symptoms, language barriers, 

and reluctance to seek attention because of immigration status.15, 18 Finally, stigma and 

discrimination through implicit bias and structural racism may contribute to psychological 

stress and increase the risk of poor outcomes.19, 20 Thus, addressing SDOH is important to 

reducing stroke disparities.

Social Determinants in Secondary Stroke Prevention

Within the first year of stroke, over 10% of stroke survivors have a recurrent stroke with up 

to 30% over 5 years.21 Studies indicate that Black people have a higher risk of recurrent 

stroke than Non-Hispanic White people,22–24 although findings are mixed.25 Data are more 

limited among Latinx populations, and particularly lacking among those who are not 

Mexican American. Notably, among Mexican Americans the disparity in recurrent stroke 

has declined over time such that there was no longer evidence of a stroke recurrence 

disparity in a population based stroke surveillance study.26 Hypertension is a prominent risk 

factor for recurrent stroke. Yet, stroke survivors are more likely to have unrecognized 

hypertension, and among those with known hypertension, less likely to have controlled 

blood pressure than those without a stroke.27 Additionally, studies demonstrate that Black 

stroke survivors are more likely to have hypertension and are more likely to have 

uncontrolled BP following stroke as compared to non-Hispanic White stroke survivors.27–30

Treatment of hypertension may reduce the risk of recurrent stroke, and as such guidelines 

recommend strategies to achieve this goal.31, 3233 Yet, although hypertension is readily 

treatable through behavior modifications, such as healthy eating and physical activity, and 

maintenance of medication therapy, reducing hypertension remains a challenge among 

stroke survivors.34 Recent interventions have been mixed in demonstrating efficacious risk 

reduction.35–37

One reason for the mixed efficacy may be that many secondary stroke prevention 

interventions focus on the individual without taking into consideration SDOH, often having 
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limited focus on the context within which the person lives and the systems within which they 

seek care. Evidence is accumulating that incremental increases in the burden of the SDOH 

are associated with hypertension and stroke incidence.38, 39 Regarding context, Black and 

Latinx people often faced numerous barriers to their health prior to their stroke and as stroke 

survivors these challenges may be enhanced by the disproportionate disability experienced 

by Black and Mexican American stroke survivors compared to non-Hispanic White stroke 

survivors.40–42 For example, a stroke survivor’s opportunity to exercise and maintain a 

healthy diet may be limited if their neighborhood has poor walkability and lacks healthy 

food options.43 Furthermore, their ability to access medical care and maintain their 

medication therapy may be reduced due to expense, insurance or unreliable public 

transportation or ride sharing.44 A recent Cochrane review of secondary stroke prevention 

found that organizational interventions may improve blood pressure control, while 

interventions that solely focus on patient-level barriers to BP control had no impact on BP 

reduction or control.34 We believe that SDOH are a significant contributor to disparities in 

health and that addressing the fundamental causes of disease as well as the more 

intermediate SDOH may improve the health of stroke survivors.

Consideration of strategies to address fundamental causes of disease and 

intermediate social determinants in secondary stroke prevention

Addressing both the fundamental causes of disease and the intermediate SDOH may 

decrease stroke disparities. One approach to addressing the fundamental causes of disease, 

structural racism, discrimination, power and income and wealth inequality, is to enact local, 

state and national policy measures to promote equity.45 While this may be beyond the scope 

of the stroke community, we believe our role is to inform that policy through health services 

and epidemiologic research, creation and rigorous testing of interventions, and by being 

faithful allies and advocates with our patients and communities as they advocate on behalf of 

their needs. For example, we found that insurance status and insurance coverage were 

associated with utilization of post-acute care among working age stroke survivors, which 

could inform policy on Medicaid expansion and coverage.46, 47

Addressing the intermediate SDOH such as access to medical care and the built environment 

may be more readily within the scope of influence of the stroke community. We believe that 

we can design interventions that have a social determinant focus that move beyond 

improving, for example access to stroke care for everyone, to interventions that reduce the 

racial and ethnic gap in access to medical care. One example of an intervention that reduced 

the ethnic gap in secondary stroke prevention is the DESERVE trial.36 DESERVE was a 

multi-ethnic randomized clinical trial that focused on improving self-efficacy through a 

community worker and patient narrative skills based intervention. While not powered for 

analysis by race/ethnicity, DESERVE demonstrated significant hypertension reduction 

among Latinx participants while no differences were found among White and Black 

participants.

To stimulate discussion on approaches to addressing SDOH and reducing stroke disparities, 

we present some options in the context of stroke survivors:
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Learn from Prior Interventions

Over the past decade, there has been progress towards reducing stroke disparities. We 

believe that our work could evolve further by continuing to work together and learning from 

each other. While interventions focusing on stroke survivors cannot be directly compared, 

we advocate for qualitative comparison across interventions, with an emphasis on strategies 

taken to address specific drivers of disparities and SDOH. We urge those interested in and 

those who have studied stroke SDOH and racial/ethnic disparities and those who have 

performed interventions to start a dialogue. While every study population, setting and 

intervention are different, we believe there is much to be learned across populations and 

interventions. We believe that only by reflecting on and evaluation of what went right and 

what went wrong can we make progress toward reducing disparities.

Enhance our Understanding of Populations and Sub-Populations who Experience Stroke 
Disparities

To date most of the stroke disparities research has focused on Black and Latinx populations. 

Expanding our work to include understanding and addressing inequities faced by American 

Indians, Alaska Natives, Asians, Native Hawaiians, Pacific islanders and others is needed. In 

addition, within Black and Latinx populations, there are sub-populations who have different 

experiences and different risks. For example, while people of Mexican origin comprise the 

largest proportion of the Latinx population, other Latinx origin groups have populations in 

the US of over 1 million, including Puerto Rico, El Salvador, Cuba, Dominican Republic, 

Guatemala and Colombia and these Latinx sub-populations may face unique challenges and 

have varying vascular risk factor profiles. Similarly, recent Latinx immigrants likely face 

different challenges than 3rd generation Latinx individuals or likewise recent Black 

immigrants may face different challenges than Black people whose ancestors have lived in 

the US for several generations. In addition, further consideration of the role of 

intersectionality such as sex, socioeconomic status, gender identity, sexual orientation and 

race/ethnicity on disparities is warranted. Understanding unique, high risk populations 

begins by collecting data to identify the sub-populations and intersectionality which then 

allows interventions to be tailored to the population specific needs.

Prioritizing Populations and Points along the Stroke Care Continuum when Racial/Ethnic 
Disparities are most Prominent

Stroke care can be thought of in stages across the care continuum from stroke incidence to 

acute stroke hospitalization to post-acute care to stroke survivorship. Stroke disparities may 

vary in magnitude and the degree to which interventions may reduce the disparity. For 

example, racial differences in stroke incidence and prevalence comparing Black Americans 

and Non-Hispanic White Americans are persistent,48, 49 while ethnic differences in 

incidence among Mexican Americans is declining.50 These examples are not meant to be a 

comprehensive review or meta-analysis but are meant to encourage critical evaluation and 

prioritization of populations and points along the stroke care continuum most in need of 

intervention.
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Understanding how SDOH Impact Stroke Disparities in order to Test SDOH Interventions 
that are Contributing to the Disparity

In clinical practice, social risk-informed care and social risk-targeted care are two 

approaches to addressing unmet social needs.51 In social risk-informed care, traditional 

healthcare delivery is adapted according to information about patients’ social needs. 

Utilization of medical translation services, extending clinic hours, querying food insecurity 

before prescribing medications, and increasing point of care testing are examples of social 

risk-informed care adaptations. This type of care likely requires trust between the patient 

and provider to develop tailored strategies for addressing stroke needs in the context of 

social needs and healthy system modification to identify and mitigate risk at a structural 

level. In social-risk targeted care, clinical encounters are leveraged to reduce patients’ unmet 

social needs. While the processes for screening for unmet social needs have evolved, there 

may be multiple barriers to implementing these screening tools into practice.52 Because 

SDOH concerns have traditionally fallen outside of medical care, these program typically 

rely on community resources to address the SDOH needs.53 Yet, community resources may 

not exist. For example, lack of adequate community resources may have contributed to lack 

of effectiveness of stroke survivor interventions.54, 55 Overall, there is lack of evidence of 

the effectiveness of both social risk- informed care and social risk-targeted care; yet the field 

is rapidly evolving and evidence will accumulate to guide clinical best practices.51, 56–58

With regards to stroke, SDOH likely impact health differently along various stages of the 

stroke care continuum. Both a better understanding of the mechanistic pathways whereby 

SDOH contribute to stroke disparities and development of effective interventions to address 

the modifiable drivers of disparities on this mechanistic pathway are needed. More 

specifically, identifying SDOH through primary and secondary data and understanding their 

causal mechanisms in stroke disparities across the stroke care continuum, from primary 

stroke prevention to stroke survivorship, will inform intervention development and testing 

and ultimately lead to guidelines and widespread implementation of effective interventions.

Partner with Communities

Much of health is outside the healthcare system and in the community.59 The community 

social and political structure, community needs, and community strengths and challenges are 

often opaque to stroke providers and researchers necessitating academic-community 

partnerships. Community engagement could range from equitable partnership such as in 

Community Based Participatory Research60 to other forms of community engagement such 

as formation of community advisory boards or community ethics review boards which may 

be better suited for certain topics or situations. We are agnostic to the form of community 

engagement but strongly advocate for some form of community engagement.

Community engagement is important for several reasons including: 1) ensuring the clinical 

care and research topics are community placed, identified as a community need and the 

interventions are culturally congruent with the community; 2) building in sustainability from 

the start—there has been increasing recognition in the field of implementation science that 

intervention sustainability is best established from the start; 3) academic and community bi-
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directional learning.61 For academic partners and providers this often includes a deeper 

understanding of how the SDOH impact the health of the community and their patients.

Technological Innovation

One criticism of technology is that it solves ‘problems of convenience but does not cure the 

sick’.62 However, this is beginning to change. Since the start of the COVID pandemic we 

have seen an unprecedented uptake of tele-health. In addition, the evolution of wearables 

and remote patient monitoring promotes greater opportunity for self-management and care 

outside of the clinic. Technology is exciting because it is scalable and may offer more cost-

efficient solutions. As health technology evolves it will be important to remain mindful of 

SDOH so that the promise of health technology promotes equity.

Conclusion

We leave you with three points: 1) it is important to not only improve the health of racial and 

ethnic historically disadvantaged populations but also to reduce the gaps in health 

experienced by these populations; 2) understanding the social determinants among 

populations and specific sub-populations is critical to inclusivity; and 3) strategies to reduce 

racial/ethnic disparities include informing policies to address the fundamental causes of 

disease and designing social determinant focused interventions to address the intermediate 

social determinants. In conclusion, we are hopeful in response to the dual crisis, the 

COVID-19 pandemic and the killing of George Floyd and countless others unarmed Black 

Americans, that now is the start of real change in the recognition of the role of SDOH and 

needed actions to reduce stroke disparities. To this point, National Institute of Neurologic 

Disorders and Stroke (NINDS), currently has a request for information related to research on 

health disparities and inequities in neurological disorders which we would like to encourage 

broad participation. Finally, we strongly support the recent call for an embrace of the moral 

determinants of health, a collective endeavor for securing the health of communities.59 By 

working together to address SDOH, we believe that stroke disparities can be reduced.
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Figure legend:
Reproduced from Environmental Health Perspectives with permission from the authors. 

Modified from Schulz, et al 12005:113:1817-182513
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