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CONTEMPORARY REVIEW

Addressing Disparities in Acute Stroke 
Management and Prognosis
M. Carter Denny , MD, MPH*; Nicole Rosendale , MD*; Nicole R. Gonzales , MD;  
Thabele M. Leslie-Mazwi , MD; Sandy Middleton, RN, PhD

ABSTRACT: There are now abundant data demonstrating disparities in acute stroke management and prognosis; however, 
interventions to reduce these disparities remain limited. This special report aims to provide a critical review of the current 
landscape of disparities in acute stroke care and highlight opportunities to use implementation science to reduce disparities 
throughout the early care continuum. In the prehospital setting, stroke symptom recognition campaigns that have been suc-
cessful in reducing prehospital delays used a multilevel approach to education, including mass media, culturally tailored com-
munity education, and professional education. The mobile stroke unit is an organizational intervention that has the potential 
to provide more equitable access to timely thrombolysis and thrombectomy treatments. In the hospital setting, interventions 
to address implicit biases among health care providers in acute stroke care decision-making are urgently needed as part of a 
multifaceted approach to advance stroke equity. Implementing stroke systems of care interventions, such as evidence-based 
stroke care protocols at designated stroke centers, can have a broader public health impact and may help reduce geographic, 
racial, and ethnic disparities in stroke care, although further research is needed. The long-term impact of disparities in acute 
stroke care cannot be underestimated. The consistent trend of longer time to treatment for Black and Hispanic people expe-
riencing stroke has direct implications on long-term disability and independence after stroke. A learning health system model 
may help expedite the translation of evidence-based interventions into clinical practice to reduce disparities in stroke care.
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By the time stroke occurs in some populations, 
the consequences of existing health care dispari-
ties have already been in play. One manifestation 

of this is Hispanic and Black people presenting with 
stroke at a much younger age. In the ERICH (Ethnic and 
Racial Variation in Intracerebral Hemorrhage) trial, an 
observational intracerebral hemorrhage study, Black 
and Hispanic people presented with intracerebral hem-
orrhage at a much younger age than their White coun-
terparts (median age 57 years, 58 years, and 71 years, 
respectively).1 The BASIC (Brain Attack Surveillance 
in Corpus Christi) Project demonstrated similar age 
disparities between non-Hispanic White and Mexican 
American people with ischemic stroke.2 In addition to 

differences in age at presentation, demographic data 
in studies frequently demonstrate differences in base-
line education, income, vascular risk factors, and in-
surance coverage. We acknowledge that addressing 
health disparities in stroke will require policy change 
and addressing social determinants of health,3 which 
is beyond the scope of this article. As clinicians and 
researchers, however, there are interventions we can 
incorporate on the individual and organizational level to 
address equity in acute stroke care.

There are now abundant data demonstrating dis-
parities in acute stroke management and prognosis; 
however, interventions to reduce these disparities 
remain limited. Additionally, implementation of the 
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evidence-based recommendations that do exist re-
mains challenging, with scarce data on the compar-
ative effectiveness of strategies to address disparities. 
The 8 Ds of stroke care (detection, dispatch, delivery, 
door, data, decision, drug, and disposition) can be a 
framework for approaching the initial steps of acute 
stroke care during which there is a complex interplay 
between the individual, organization, and other struc-
tures driving disparities (Figure).4 Breaking down this 
complex relationship into its components, identifying 
appropriate metrics of success, and having robust 
data collections systems that are routinely interrogated 
to drive iterative change is essential to monitor and 
achieve equity.

During the 2023 Health Equity and Actionable 
Disparities in Stroke: Understanding and Problem-
Solving (HEADS-UP) Pre-Symposium to the American 
Heart Association International Stroke Conference, re-
searchers came together to discuss how to most ef-
fectively use implementation science to advance stroke 
equity. Implementation science is the scientific study of 
methods for the successful uptake of evidence-based 
practices into health care policy and clinical care.5 This 
review aims to extend that conversation by providing 
critical review of the current landscape of disparities 
in acute stroke care and highlighting opportunities 
to use implementation science to reduce disparities 
throughout the early care continuum. Although this 
review will largely focus on racial or ethnic inequities 
as that is where the preponderance of research ex-
ists, it is important to acknowledge that members of 
other historically oppressed communities, such as les-
bian, gay, bisexual, transgender, queer; lesbian, gay, 
bisexual, transgender, questioning+ people, disabled 
people, or those who live in rural communities, also 
experience disparities in stroke.6,7 These communities 
comprise a diverse range of people with a variety of 

personal and social identities that interconnect to cre-
ate differing experiences of discrimination and privilege 
within society.8 The role of intersectionality in stroke 
equity, therefore, is also essential to acknowledge and 
incorporate into interventions. We hope that through 
this critical discussion of evidence-based stroke care 
across the acute stroke care continuum, from prehos-
pital management to the hospital course, we can ad-
vance the conversation of how to move the field from 
describing disparities to working to abolish them.

Prehospital STROKE CARE
Acute stroke care begins with recognizing the signs 
and symptoms of stroke and activating emergency 
medical services (EMS). Delay in the time to presenta-
tion is a significant barrier to thrombolytic treatment. 
Interventions to educate communities about the signs 
and symptoms of stroke and the importance of activat-
ing EMS may increase the number of people eligible for 
acute stroke treatment and improve the time to treat-
ment initiation.9

Detection: Stroke Symptom Recognition
Generally, there is a lack of knowledge among pa-
tients regarding stroke signs and symptoms and the 
time-limited treatment options available for stroke. This 
knowledge gap is particularly pronounced in Black 
and Hispanic populations.10,11 This disparity is a func-
tion of access to information as well as the forms in 
which that information is presented. There have been 
several examples of community-based, culturally tai-
lored educational interventions aimed at improving 
knowledge of stroke signs and symptoms and intent 
to activate EMS.12,13 These studies have demonstrated 
sustained improvement in knowledge around stroke 
signs and symptoms and stated intent to activate EMS 
rapidly12–14; however, there remains a gap between in-
tent and action that is difficult to address. In addition, 
there are barriers to implementation and sustainability 
of these interventions. A systematic review of stroke 
warning campaigns noted that the studies that were 

Nonstandard Abbreviations and Acronyms

MSU	 mobile stroke unit

Figure.  The 8 Ds of stroke care. 
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successful in reducing prehospital delays employed 
a multilevel approach to education, including mass 
media, targeted community education, and profes-
sional education.15 In their review, the authors found 
that the TLL Temple Foundation Stroke Project in east 
Texas demonstrated the largest and most sustained 
behavioral change in thrombolysis rate. The Temple 
project was a community and professional behavio-
ral intervention project designed to increase the pro-
portion of patients with stroke treated with approved 
stroke therapy.16 The educational intervention program 
incorporated input from stroke survivor focus groups 
to develop a behavioral intervention tailored to identi-
fied themes contributing to delays in presentation.

International efforts have been similarly limited. 
Mass media campaigns in the United Kingdom, 
Ireland, Australia, and Japan based on the FAST 
mnemonic (face drooping, arm weakness, speech 
difficulty, time to call 911) demonstrated the mixed 
findings of increased use of EMS and increased stroke 
presentations but no change in thrombolysis rates. 
Sustainability, cost, and lack of tailored messages re-
main barriers.17 The recent expansion of FAST to the 
BE-FAST mnemonic18 (balance, eyes) is an important 
step in the extension of stroke education, as BE-FAST 
is inclusive of more stroke symptoms. The recent de-
velopment and ongoing dissemination of the Spanish 
language stroke symptom acronyms RÁPIDO in the 
United States,19 Ponte PILAS in Latin America,20 and 
CORRE in Colombia21 represent important shifts to-
ward reaching Spanish-speaking people at risk for 
stroke. However, stroke symptom acronyms must be 
delivered in forms and formats that are maximally ac-
cessible to all.

In addition to educating the community, it is also 
important to educate emergency responders on the 
recognition of stroke. In a study evaluating race- and 
sex-based differences in prehospital recognition of 
stroke symptoms by EMS providers, investigators 
found that EMS correctly recognized stroke symptoms 
among Hispanic and Asian people less frequently 
compared with non-Hispanic White people and in 
women less frequently compared with men.22 There 
are a number of potential contributors to this disparity, 
including the contribution of implicit bias, language dis-
cordance, and stroke education that relies on recog-
nition of particular patterns of signs and symptoms.22 
An educational intervention using a 30-minute online 
module coupled with performance feedback led to im-
proved stroke recognition, hospital prenotification, and 
faster tissue plasminogen activator delivery; however, 
improvements were not sustained.23

One critique of educational interventions is that they 
are not consistently guided by health behavior the-
ory, or an understanding of health behaviors and the 
context in which they occur.24,25 Incorporating these 

concepts into educational interventions is an import-
ant step toward ensuring sustainable change17; how-
ever, it may still require addition levels of intervention. 
The Stroke Ready community-based participatory re-
search intervention, for example, which incorporated 
a theory-based health behavior intervention and op-
timization of stroke care in a safety-net emergency 
department (ED), found that the ED component was 
associated with increased thrombolysis use, whereas 
the community component was not.26 The combina-
tion of a history of systemic oppression27 and recent 
medical misinformation28 have produced a lack of trust 
in medical establishments that must also be overcome.

Dispatch and Delivery: EMS Use and 
Triage
EMS is underused for stroke overall; however, it is es-
timated that White people use EMS for transportation 
to health care facilities more frequently than Black, 
Asian, and Hispanic people.29,30 There are numer-
ous barriers to activating EMS in the setting of stroke 
symptoms, including fear generated by the symptoms 
themselves that can affect decision-making, percep-
tion of the seriousness of the symptoms, prior negative 
experiences in accessing health care that can lead to 
avoidance, distrust in the health care system, racism, 
and cost concerns.29 In rural settings, another barrier 
is the lack of consistent EMS availability.31 The rapid 
delivery of an individual experiencing stroke symptoms 
is an essential step in the stroke care pathway. In fact, 
a discrete-event simulation model of the stroke care 
process from symptom onset through thrombolysis 
found that reducing the time from stroke onset to ED 
arrival by 30 minutes raised the proportion of treatable 
patients by 7.7%, an increase that was more significant 
than adding computed tomography scanners (1.5%) or 
increasing the number of available neurologists from 4 
to 8 (1.44%).32

Although educational interventions may lead to 
some improvement in these disparities, individual-level 
interventions alone are insufficient. One potential or-
ganizational intervention to improve EMS use and ef-
ficiency is the mobile stroke unit (MSU), which blends 
the stroke care steps of delivery, door, data, decision, 
and drug into a single integrated workflow. The BEST-
MSU (Benefits of Stroke Treatment Delivered Using 
a Mobile Stroke Unit) clinical trial demonstrated that 
patients who received treatment on a MSU had less 
disability compared with standard management.33 
Moreover, time from last known well was shorter 
(median 72 minutes versus 108 minutes) and rates of 
thrombolysis were higher in the MSU-treated group 
compared with those in the standard management 
group (97.1% received tissue plasminogen activator 
versus 79.5%, respectively).33 Similar positive results 
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have been demonstrated in MSU services internation-
ally. They improve prehospital triage of people experi-
encing stroke,34 which can lead to appropriate routing 
to a stroke center and avoid the delay in care associ-
ated with interhospital transfer. MSU models have also 
been adapted to local settings based on the needs of 
that community.35 Adaptations include nonneurologist 
emergency responders,36 a rendezvous model where 
the MSU meets EMS to cover large rural areas, and an 
air-MSU to provide services to rural areas.37 Of note, 
the BEST-MSU trial is one of the few MSU trials to 
report data from a racial and ethnically diverse pop-
ulation, with 39.4% Black and 16.9% Hispanic partic-
ipants. A prespecified analysis by race and ethnicity 
demonstrated that treatment with a MSU can address 
known disparities in thrombolysis treatment metrics.38 
In particular, MSU management led to more frequent 
thrombolytic treatment across racial and ethnic identity 
groups; however, the increase was most dramatic for 
Hispanic people. Similarly, MSU treatment reduced the 
time to treatment across all groups, but the effect was 
more significant for Black and Hispanic individuals.

Despite the demonstrated benefit of MSU models 
of care, however, there remain barriers to their wide-
spread implementation. The financial burden of imple-
menting and maintaining MSUs can limit their viability, 
particularly in rural areas or where lower case volume 
limits the financial benefit. MSUs also require a collab-
orative relationship between EMS and stroke centers, 
which can be challenging in the setting of for-profit or 
privatized health care systems.39

ACUTE STROKE THERAPIES
Acute stroke treatment is directed toward recanaliza-
tion and reperfusion of threatened tissue. This goal is 
accomplished with intravenous thrombolysis or pro-
cedurally with thrombectomy. As with other areas of 
stroke, there are clear disparities in the use of these 
therapies.40 These disparities undercut the impact of 
the single most effective disability-reducing interven-
tion available for stroke. Disparity exists in various 
domains. Approximately 20% of Americans (60 mil-
lion people) live in rural areas and are subject to lower 
rates of thrombectomy treatment.41 Racial and ethnic 
disparities are well documented: Black and Hispanic 
people have lower rates of treatment with thrombolysis 
or mechanical thrombectomy and longer time to treat-
ment with thrombolysis and are less likely to be trans-
ferred to an endovascular-capable center than White 
people.30 Separating this from socioeconomic dispari-
ties (due to race or geography) is challenging. Access 
to thrombectomy is also uneven for people with dis-
abilities, where exclusion from therapy is a common 
challenge despite evidence of benefit of treatment.42 

Gender disparities in thrombectomy access were 
the subject of a recent scientific statement from the 
American Heart Association.43

The emergent and extraordinarily time-sensitive na-
ture of acute ischemic stroke care means that patients’ 
treatment decisions are pressured and constrained to 
what is offered to them. This makes stroke care vul-
nerable to systemic disparity (such as structural rac-
ism or geographic disparity) and a range of provider 
and interpersonal biases. It must be acknowledged 
despite holding egalitarian beliefs outwardly, health 
care providers have implicit biases based on race, eth-
nicity, gender identity, sexual orientation, educational 
attainment, and disability, among others.44,45 Implicit 
biases among health care providers affects patient–
provider communication, patient satisfaction, and 
clinical decision-making.44,46–48 Interventions in the 
health care setting to reduce implicit bias and mitigate 
its adverse impact on marginalized communities are 
few and to date have not demonstrated a sustained ef-
fect.49 Therefore, the approach to address disparity in 
thrombolysis and thrombectomy care must be broad 
and inclusive, with several levels that require both in-
tervention and further study.

Door: Acute Treatment Access and 
Hospitals
Currently, stroke systems of care are built in hierarchi-
cal fashion. The goal of the system is that intravenous 
thrombolysis is available to patients at the lowest levels 
of that hierarchy, namely acute stroke ready hospitals. 
These acute stroke ready centers possess EDs with 
computed tomography scanners, medication, and 
the ability to call in stroke expertise. However, hospital 
quality is nonuniform and Black and Hispanic people 
are more likely than White people to receive care at 
low-quality hospitals with worse clinical outcomes,50 
including reduced exposure to acute stroke treat-
ments.51,52 Additionally, studies have demonstrated 
racial disparities in time to triage after arrival to the ED, 
even after adjusting for arrival by EMS, in the likelihood 
of being transferred to an endovascular center,30 and 
in door-in-door-out times, or the time a patient spends 
in the initial ED before transfer.53

Variability in several domains is a feature of na-
tional stroke care. These include care quality in triage 
areas, culture related to stroke and protocols, quality 
improvement initiatives, and collaboration. A combi-
nation of systematic hospital certification and quality 
improvement initiatives combined with education to 
reduce provider biases will help, although systematic 
study of these interventions is limited. Race concor-
dant providers and patients are generally preferred 
by patients,54 but whether this improves stroke care 
quality is unknown. Telemedicine55 and telerobotics56 
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are poised to play an increasingly important role in 
acute stroke management in rural communities, and 
digital equity concerns will need to be addressed.57,58 
Legislation and funding are necessary to ensure this 
potential impact is realized.

Decision and Drug: Diagnosis and 
Eligibility
To be offered acute treatment, an accurate diagno-
sis of stroke must be made and in a timely fashion 
allowing acute treatment. It remains uncertain if the 
expanded time windows for eligibility have improved 
disparities.59 Thrombectomy is procedural and re-
quires consent from the patient or surrogate decision 
makers, with many facilities still pursuing consent for 
intravenous thrombolysis. Both explicit and implicit 
bias may reduce the probability of stroke identification 
for patients on the basis of race, gender, prior disability, 
socioeconomics, or other variables; however; the ex-
tent that provider bias contributes to disparities has not 
yet been fully elucidated in health disparities literature. 
Communication with patients and families might also 
decrease their likelihood of accepting therapy, either 
because of content or context of informed consent. In 
fact, racial disparities in rates of thrombolysis declina-
tion have been found, although the reasons for these 
disparities remain unknown. Centering treatment deci-
sions around treatment effect rather than perception 
of overall prognosis is an effective technique to reduce 
the impact of bias.43

HOSPITAL COURSE
Disposition: Patient Experience, 
Secondary Prevention, and Hospital 
Discharge
Structural racism, interpersonal biases, lack of cultur-
ally inclusive care, and discordance in patient–provider 
identity (across race, ethnicity, gender, primary lan-
guage or other identities) all contribute to worse experi-
ences of care for minoritized populations.27,60,61 Among 
people with Medicaid, Black individuals consistently 
report worse patient care experiences compared with 
both non-Hispanic White and Hispanic individuals.62 
Women with a history of stroke had greater odds of 
reporting that they would not receive adequate care in 
the ED based on their gender compared with women 
without a history of stroke.63 The degree to which dif-
ferent populations experience disparities in hospital 
experience after stroke, however, has yet to be fully 
explored. Using creative and accessible data gather-
ing strategies, such as text message-based surveys, 
and integrating this practice systematically into hospital 
systems may be an avenue to more fully understand 

and actively address patient-reported experiences of 
discrimination in health care.64

An essential component of acute hospitalization is 
initiation of appropriate secondary stroke prevention 
medications. A 2022 study using data from the CARES 
(Caring for Adults Recovering from the Effects of Stroke) 
study found that there were no race or sex differences 
in discharge prescription rates of secondary stroke 
medications in that cohort. After 1 year, however, Black 
participants were more likely to have discontinued an-
tithrombotics than White participants.65 Other studies 
have found disparities in the rates of antithrombotic 
prescriptions at discharge, use of anticoagulation for 
secondary stroke prevention in the setting of atrial fibril-
lation, and use of lipid-lowering medications for Black 
and Hispanic people after stroke.50 Interventions to im-
prove pharmacoequity in stroke are limited. Education 
and awareness campaigns to improve postdischarge 
adherence are important; however, education alone is 
unlikely to be the sole solution. Other considerations 
include implicit bias training for clinicians to gain insight 
into disparate prescribing patterns and policy-level in-
terventions to reduce the cost of medications.66

Although not formally recognized within the 8 Ds 
framework, postacute care after stroke is also an es-
sential component of acute stroke care, particularly 
given the impact of early rehabilitation on long-term 
stroke outcomes. Stroke is a leading cause of severe 
adult disability and two thirds of stroke survivors re-
quire medical rehabilitation services after hospital dis-
charge.67,68 Disparities by race, ethnicity, insurance 
status, and geography exist in access to and outcomes 
within medical rehabilitation.69–72 In the 2021 transi-
tions of care coordination study, for example, survivors 
of stroke in Washington, DC with Medicaid had lon-
ger acute care hospital lengths of stay and were less 
likely to be discharged to acute inpatient rehabilitation 
than those with Medicare or commercial insurance.73 
Indeed, insurance coverage may be a significant driver 
of disparities in access to poststroke rehabilitation 
services. A study of the use of inpatient rehabilitation 
services within Medicare beneficiaries found no dis-
parities between Black and White survivors of stroke,74 
and a study of poststroke outpatient rehabilitation use 
within the Veterans Affairs medical system found that 
Black veterans had higher odds of physical therapy 
and occupational therapy referrals and visits than non-
Hispanic White veterans.75

There is a dearth of literature on interventions 
to reduce disparities in poststroke rehabilitation. 
Telerehabilitation may be a promising avenue to ad-
dress geographic disparities, although, as with tele-
medicine, digital equity remains a concern.76 Multilevel 
interventions to simultaneously address policy issues, 
such as reimbursement for rehabilitation services, as 
well as community-level and individual-level factors, 
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such as neighborhood safety to enhance poststroke 
exercise programs and patient-level education on ap-
propriate poststroke rehabilitation, are likely necessary 
to more fully address ongoing disparities.

SYSTEMS OF CARE INTERVENTIONS
Several examples exist of effective systems of care in-
terventions for stroke. In 2014, the Ministry of Health 
of the Republic of Lithuania implemented a compre-
hensive national policy to improve access to reperfu-
sion therapy for patients with acute ischemic stroke 
across Lithuania. Elements of the policy included es-
tablishment of a national network of acute stroke cent-
ers, reorganization of the flow of patients with acute 
ischemic stroke, creation of a coordinated inventory of 
the stroke diagnostic and management methods, re-
quirements for accreditation of primary stroke centers 
and comprehensive stroke centers and creation of the 
Stroke Integrated Care Management Committee under 
the Ministry of Health responsible for coordinating new 
financial incentives, monitoring stroke care perfor-
mance measures, and providing quarterly reports to 
the Ministry of Health for quality improvement. This 
national policy led to an increase in intravenous throm-
bolysis and endovascular thrombectomy rates and an 
increased proportion of ischemic stroke cases evalu-
ated in comprehensive stroke centers or primary stroke 
centers. Additionally, there was a decrease in door-to-
needle time trend (68 minutes in 2014 to 43 minutes in 
2019).77 More broadly across Europe, the recent Quality 
in Acute Stroke Care Europe study was a unique col-
laboration between the European Stroke Organisation, 
the European Acute Networks Striving for Excellence 
in Stroke (Angels) Initiative, and the European Registry 
of Stroke Care Quality to implement nurse-led acute 
stroke care protocols to improve management of fever, 
hyperglycemia, and swallowing in the first 72 hours of 
stroke. This resulted in successful international scale-
up of the Fever, Sugar, and Swallowing Protocols into 
64 hospitals within 17 European countries demonstrat-
ing a 32% absolute improvement in overall adherence 
with the Fever, Sugar, and Swallowing Protocols. Of 
note, improvements also were achieved in 12 Eastern 
European countries where inequalities in stroke care 
exist and where people often have limited or no access 
to reperfusion therapy.78 Although these interventions 
demonstrate the potential impact of systems-level in-
terventions, it remains uncertain if these types of inter-
ventions are effective at narrowing disparities in care 
within populations.

In the United States, states with legislation for des-
ignating stroke centers and regulating stroke triage 
had higher primary stroke center percentages than the 
states without legislation.79 The Centers for Disease 

Control and Prevention performed an impact analy-
sis of stroke systems of care state policy interventions 
aimed to improve access to time-sensitive stroke treat-
ment. States with at least 1 stroke systems of care 
policy in effect demonstrated better performance than 
expected in the stroke metrics of higher proportion of 
certified primary stroke centers, higher timely brain 
imaging rates, lower in-hospital costs, and lower in-
hospital mortality.80 The report outlines specific policy 
interventions that predicted better stroke outcomes, 
for example, requirements for a stroke systems of care 
task force and a statewide continuous quality improve-
ment data and reporting system.

IMPACT OF DISPARITIES IN ACUTE 
STROKE CARE
The long-term impact of disparities in acute stroke 
care cannot be underestimated. Pooled patient-level 
data from 7 endovascular thrombectomy trials by the 
HERMES (Highly Effective Reperfusion Using Multiple 
Endovascular Devices) collaboration demonstrated 
that every 10 minutes of earlier treatment resulted in a 
median of 39 additional days of disability-free life and 
106 additional days of life in functional independence.81 
The consistent trend of longer time to treatment for 
Black and Hispanic people experiencing stroke, there-
fore, has direct implications for long-term disability and 
independence after stroke. There are also economic 
consequences in the form of costs associated with 
prolonged care and rehabilitation for those not receiv-
ing timely treatment.82,83 The impact is not merely on 
the patient and their family but on the entire commu-
nity. Disparities in poststroke mortality have consist-
ently been found across racial and ethnic identities and 
geographic location.84 Moreover, the public health bur-
den of stroke, as measured by disability-adjusted life 
years ranks higher in Black people than Hispanic and 
White people.85 Person-centered outcomes, and spe-
cifically health-related quality of life, are increasingly 
recognized as key components of understanding the 
public health impact of stroke and other diseases on 
communities. Racial and ethnic disparities have been 
reported in health-related quality of life among survi-
vors with stroke, with lower health utility scores among 
Black and Hispanic people with stroke as compared 
with White people.86

EVIDENCE IN ACTION: CLOSING THE 
GAP BETWEEN RESEARCH AND 
IMPLEMENTATION
Achieving successful knowledge translation and 
implementation of evidence-based interventions 
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in clinical practice is often difficult.87 The evidence 
translation gap is highlighted by the estimated 
17 years it takes for 14% of original research to be 
implemented into clinical practice.88 The stroke dis-
cipline is not immune to the evidence translation gap 
despite advancements in acute stroke therapies.89 
Implementation research has been identified as a so-
lution to closing this gap as it improves access, re-
organizes and coordinates systems of care, assists 
clinicians and patients to change behaviors, provides 
reminders and point-of-care decision support tools, 
and strengthens the patient–clinician relationship.90 
Importantly, implementation research within neurol-
ogy has the potential to increase uptake of evidence-
based interventions into practice by focusing on the 
clinicians using the research, the context in which im-
plementation occurs, and the factors influencing im-
plementation.91,92 Implementation research can also 
generate new knowledge about barriers to uptake 
of proven interventions into routine clinical care, and 
what strategies are effective in overcoming those bar-
riers.78 However, implementation of evidence-based 
interventions into practice is a complex process with 
estimated failure rates of between 30% and 90%.93 
Based on prior studies, a number of pragmatic strate-
gies have been shown to improve implementation re-
search success at the local level (Box 1).94

A potential strategy for integrating these varied 
components is through a stroke learning health sys-
tem. A learning health system is an evolution in the 
quality improvement process where there is routine 
evaluation of data collected within a health care sys-
tem that then informs clinical decision-making through 
interdisciplinary expertise in consultation with patients, 
families, and community stakeholders.95 It is unique in 
its adaptability and lack of a time-limited focus, which 
is typically characteristic of quality improvement initia-
tives.92 In stroke, the scope of a learning health sys-
tem could encompass prevention, acute treatment, 

or even a holistic approach to improve the experience 
and outcomes from symptom onset to the patient’s 
return to the community.92 One example comes from 
the Implementation of Best Practices for Acute Stroke 
Care-Developing and Optimizing Regional Systems 
of Stroke Care (IMPROVE) stroke care project, which 
sought to increase the use of thrombolysis and re-
duce door-to-needle times in 9 hub hospitals and their 
spoke sites across 4 US states. This group engaged 
the public, EMS, and acute stroke hospitals to create 
a living document version of the manual of operations 
that could be updated with new knowledge from pub-
lished evidence or the consortium itself in concert with 
up-to-date data to evaluate program effectiveness.96 In 
another example, the Chinese Stroke Center Alliance 
arose from the recognition of the need to improve ac-
cess to high-quality stroke care broadly and to monitor 
performance in an iterative fashion to identify interven-
tions that performed best for particular subgroups of 
people.97

Advancing health equity and eliminating health 
disparities is increasingly a goal of implementation 
researchers to ensure equitable evidence-based in-
terventions. However, without considering external 
contextual factors, such as policy and politics, in the 
implementation process, advancing health equity 
will be unsuccessful.98 Despite having the pragmatic 
strategies mentioned previously to drive implemen-
tation at the local level, support from national level 
stakeholders plays a critical role in influencing im-
plementation research success locally. This can be 
achieved only if implementation research is prioritized 
by those in positions of power such as health adminis-
trators and policy makers. Adequate investment and a 
stronger commitment to implementation research by 
government bodies is needed.90 As stroke clinicians 
and researchers, it is time we consider who at the na-
tional level are the change agents to better manage 
inequities in stroke and bring this important focus to 
the forefront of the health agenda. Additionally, our 
engagement and investment with specialty societ-
ies allows advocacy with a single unified voice at the 
highest levels. This recognition has increasingly led 
to support for formal advocacy training within spe-
cialty societies,99 incorporation of diverse skill sets in 
committees such as advisory councils,100 and collab-
oration between specialty societies to achieve the de-
sired legislative outcomes.

CONCLUSIONS
The acute stroke environment is particularly suited 
to protocols and process improvement, and the im-
pact of these efforts in reducing disparity in care is 
large. The consequence of reducing the burden of 

Box 1.  Strategies to Improve Implementation of 
Stroke Care Interventions

Develop a shared agenda amongst researchers and different 
health care stakeholders.

Use a conceptual framework to guide the implementation 
process.

Evaluate the implementation process to make the business 
case.

Empower operational experts (implementers) to deploy the 
intervention to existing providers.

Enable and guide adaptations to the intervention to promote 
end-user acceptance.

Build capacity for wide-scale implementation and sustainability.
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disease in our populations, especially those at great-
est risk, demands action from us as a stroke com-
munity. Improving the quality of care in populations 
made most vulnerable will raise the bar for stroke 
care across the board. Fortunately, there are several 
individual- and organizational-level interventions with 
proven benefit, such as the consistent use of licensed 
interpreters, that can be implemented with the ap-
propriate allocation of resources and support. Future 
research must capitalize on the burgeoning field of 
implementation science to identify the most effective 
strategies to ensure the success and sustainability 
of interventions and ensure inclusive and consistent 
data collection for those not currently represented 
within stroke disparities data, such as lesbian, gay, 
bisexual, transgender, queer; lesbian, gay, bisexual, 
transgender, questioning+ people. As the American 
Heart Association celebrates its centennial and looks 
toward the next century of advances in vascular 
health, equity must remain a central focus in both the 
short-term and long-term vision.
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