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Abstract
Objective  To address the fact that Black adults (BAs) experience significantly greater stroke burden than the general popula-
tion, we conducted a systematic literature review which described evidence-based interventions targeting secondary stroke 
risk reduction in BAs.
Data Source  Publications were selected from PubMed, Ovid, Cochrane, and Web of Science databases. We included peer-
reviewed, longitudinal, English-language studies performed in the USA which reported results for BAs separately and had 
adult participants who had experienced stroke-related events.
Results  Six of the 7 studies employed behavioral interventions which promoted education on stroke risk factors, problem-
solving skills, and healthy-coping strategies. These studies demonstrated improvements in one or more biologic outcomes 
including cholesterol control and systolic blood pressure.
Conclusions  Existing interventions on secondary stroke risk reduction approaches are effective in reducing secondary stroke 
risk among BAs, especially in individuals with poorly controlled blood pressure at baseline. However, additional research 
is needed because the current approaches may limit generalizability.

Keywords  Stroke · Black adults · Secondary stroke · Risk reduction · Cardiovascular risk · Health disparities

Abbreviations
BA	� Black adults
NHW	� Non-Hispanic white
SLR	� Systematic literature review
PRISMA	� Preferred Reporting Items for Systematic 

Reviews and Meta-Analyses
TIA	� Transient ischemic attack
NOS	� Newcastle–Ottawa Scale 
LDL	� Low-density lipoprotein
HDL	� High-density lipoprotein
SBP	� Systolic blood pressure
BMI	� Body mass index
RCT​	� Randomized clinical trial

Introduction

In the USA, stroke is the leading cause of death and long-
term disability, affecting 795,000 adults annually [1, 2]. 
Approximately 77% of the strokes occurring in the USA are 
first-time cases, while 23% are recurrent strokes [1, 3]. As 
the fifth leading cause of mortality, stroke is responsible for 
about 140,000 deaths in the USA, and its impact on health 
resources (missed days of work, healthcare services, and 
treatment) is estimated to cost $46 billion a year [1, 2].

While preventative efforts to reduce cardiovascular risk 
factors (e.g., hypertension, high cholesterol, smoking ces-
sation) [3–5] have decreased stroke incidence and mortality 
over the last decade, these trends are not uniform across 
all populations [2, 6, 7]. Racial/ethnic disparities in stroke 
rates and mortality are pervasive especially among Black 
adults (BAs) [2, 3, 6–9]. The risk of having a first stroke 
is nearly twice as high for BA compared to non-Hispanic 
white (NHW) Americans [2]. BAs experience strokes at 
younger ages and are more likely to experience complica-
tions, slower recoveries, and disability following an event [6, 
7]. Stroke age-adjusted prevalence rates are 4 times higher 
among BAs compared to those of the overall US popula-
tion [10]. Among first-time stroke survivors, about 25% will 
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experience a recurrent stroke within 5 years; however, for 
BAs the risk of a recurrent stroke is drastically increased at 
about 60% [11, 12].

Racial disparities in stroke burden are especially pro-
nounced among BA men [7, 13, 14]. In 2017, the adjusted 
death rates for stroke were 57.9 versus 36.0 per 100,000 
populations for BA men and NHW men respectively [10]. 
More importantly, these poor outcomes in BA men may be 
related to potentially modifiable factors such as higher rates 
of smoking, social stressors, un/under-employment, obesity, 
less adaptive coping styles, and limited healthcare access 
[11, 15, 16].

Efforts to mitigate poor stroke outcomes include the 
integration of evidenced-based treatments during the acute 
stroke phase (pharmacological and/or surgical procedures) 
[17] and the post-stroke recovery period (stroke rehabili-
tation and secondary risk factor management) to prevent 
recurrent stroke [18–20]. Despite guidelines and treatment 
recommendations, disparities in care delivery and rehabilita-
tion service utilization persist [16, 21–24]. National data has 
shown that 76% of BA stroke patients are discharged from 
acute care settings directly to their homes compared to 66% 
of NHW patients [24]. Racial disparities in stroke outcomes 
appear due to several factors, including sociodemographic 
status and less access to or underutilization of preventive 
services [12, 19, 25, 26]. Cultural factors may also play a 
role in stroke care and outcomes [8, 27, 28]. For example, 
BA patients and families may view nursing homes more 
negatively than do NHW families [25, 29]. Limited finan-
cial resources may also favor home-based care over rehabili-
tation settings [30]. However, informal home care may be 
insufficient to address the needs of BA stroke survivors [31].

Objective

Interventions focused on reducing risk factors for a recurrent 
stroke in BAs have the potential to reduce health dispari-
ties. Given this notion, we conducted a systematic literature 
review (SLR) to identify effective interventions for second-
ary stroke risk reduction among BAs. The aims of this SLR 
were to (1) describe approaches which have been studied to 
try to reduce secondary stroke risk for BAs, (2) determine 
whether these interventions are effective, (3) define out-
comes which might be expected from successful programs, 
and (4) suggest directions for future research which might 
help to close the health disparities gap.

Methods

Our systematic literature review was guided by the Pre-
ferred Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA) statement [32]. Four electronic 

databases—PubMed, Ovid, Cochrane, and Web of Sci-
ence—were searched for relevant peer-reviewed articles.

Inclusion and Exclusion Criteria

In this review, we included English language studies with 
participants who had experienced a stroke, a transient 
ischemic attack (TIA), or an intracranial hemorrhage. 
Included studies had to either have participants who were 
exclusively identified as “African American” or “Black,” or 
they could have a mixed racial/ethnic minority sample with 
explicit and specific reports about their African American/
Black sub-group. Studies were included if they examined 
the effect of an intervention or exposure intended to reduce 
stroke risk, such as randomized control trials, quasi experi-
ments, and cohort studies. With the understanding that 
race is a social construct and that each country has their 
own social climate, only studies performed in the USA 
were included. Further, certain coagulative disorders such 
as sickle cell disease (SCD) increase one’s risk for stroke. 
Patients with such diseases may experience especially 
complicated strokes which occur at young ages; therefore, 
to control for such confounds, studies focused on partici-
pants with SCD and genetic coagulopathies were excluded, 
and only studies with adult samples age 18 or older were 
included,

The goal of this literature review is recurrent stroke pre-
vention; studies that only described acute stroke manage-
ment (within 7 days of stroke) or were cross-sectional with 
a single date of observation were excluded. Some other nota-
ble exclusion criteria included opinion pieces and editorials, 
other literature reviews, and book chapters. Inclusion and 
exclusion criteria are listed in Table 1.

Search Strategy

We completed searches in July 2020 for each database using 
various combinations of search terms. The search terms 
served two purposes: they helped narrow search results to 
the target sample population in question, and they helped 
to identify interventional studies. Some terms we used to 
isolate our populations of interest included “African Ameri-
can,” “Racial/ethnic minority,” “Black,” “high risk popu-
lations,” “secondary stroke,” and “recurrent stroke.” Some 
terms we used to isolate interventional studies included 
“stroke prevention” and “stroke risk reduction.”

Finalized search terms were created with the help of 
librarians from the University Hospitals Cleveland Medical 
Center. Various combinations of search terms were used to 
identify a baseline subset of 20–50 articles. Three authors 
(CC, NJ, and EL) reviewed these articles to determine 
whether the search terms provided relevant literature. If they 



Journal of Racial and Ethnic Health Disparities	

1 3

did not, adjustments were made to optimize results. The final 
search terms we used to run our searches were:

(african americans[mesh] OR minority groups[mesh] 
OR race factors[mesh] OR african american*[title/
abstract] OR black*[title/abstract]) AND (stroke[mesh] 
OR stroke*[title/abstract]) AND (risk reduction 
behavior[mesh] OR secondary prevention[mesh] OR 
tertiary prevention[title/abstract] OR "prevention 
and control"[subheading] OR ((survivors[mesh] OR 
survivor*[title/abstract]) AND (reduc*[title/abstract] 
OR prevent*[title/abstract])) OR ((risk[mesh] OR 
risk*[title/abstract]) AND (reduc*[title/abstract] OR 
prevent*[title/abstract]))) AND english[lang]

Data Extraction, Data Synthesis, and Quality 
Assessment

Ultimately, 1164 articles were selected. Two authors (CC 
and NJ) independently screened all abstracts for possible 
inclusion based on how well they fit the inclusion criteria. 
Each author’s decisions were blinded from the other to pro-
tect from bias. After both authors finalized their decisions, 
the blinding was removed, and a third author (EL) resolved 
any conflicts after discussing each conflicting decision with 
the other two authors. After this initial screening process, 11 
citations remained for full text review. These articles were 
read by two authors (CC and NJ) to determine if they truly 
met inclusion criteria. The decision for inclusion versus 
exclusion was once again blinded to both authors until their 
determinations were finalized. Conflicts were once again 
resolved by a third author (EL) after a discussion. Ulti-
mately, we determined that 8 citations fit within the desired 
criteria. Figure 1 illustrates the flow of studies through the 
review process.

Two authors (CC and NJ) both reread all 8 articles to 
extract data from them: the collected data included the 
study’s goal, sample size, inclusion and exclusion criteria, 

design, methods, primary and secondary outcomes, results, 
and authors’ conclusions. These results were sent to all 
authors to review.

The quality of each retrieved article was determined using 
an adapted version of the Newcastle–Ottawa Scale (NOS) 
(Table 2) [33]. The NOS is a widely used tool to evaluate 
the quality of studies based on several components: 1) repre-
sentativeness of the sample, 2) ascertainment of exposure, 3) 
selection of intervention and control groups, 4) comparabil-
ity of groups, 5) assessment of outcomes, and 6) sample size. 
The possible scoring range on the adapted NOS was 0 to 12 
with higher scores indicating greater quality of methods. 
Table 3 summarized adapted NOS results.

Results

Quality of Studies

The adapted Newcastle–Ottawa Scale (NOS) ratings from 
the 7 studies ranged from a low of 8 [34, 35] to a high of 
11[36–38]. All of the studies were prospective and interven-
tional rather than observational, which is a major strength. 
Six studies were RCTs [36–41], and the other studies uti-
lized a lag-control design in which half of its participants 
acted as controls while the other half partook in the interven-
tion for 12 weeks before the groups switched roles during a 
second 12-week period [34, 35]. Further, most of the studies 
(n = 5) had robust sample sizes greater than 400 participants. 
Four studies also utilized intention-to-treat analyses [37–40] 
which minimized type I errors [42].

Overview of Studies

Of 1164 reports reviewed, 8 papers composed of 7 inde-
pendent studies met inclusion criteria and were included in 
the final analyses (Table 3). The study sample sizes ranged 
from 35 to 1809, and mean age of participants across the 

Table 1   Inclusion and exclusion criteria

Inclusion criteria Exclusion criteria

• English language literature • Opinion pieces/editorials
• Original research reports • Other literature reviews
• Studies done in the USA • Book chapters
• Humans only • Papers which only describe research methods but lack any elements of 

intervention
• Interventional or cohort studies • Cross-sectional studies
• Adult samples age 18 or older; mixed samples if adults are reported 

separately
• Studies on acute stroke management (within 7 days of stroke)

• Studies with a Black American sample; studies with diverse samples 
with the Black American sub-sample specifically identified

• Studies focused on stroke due to sickle cell disease or other genetic 
coagulopathies appearing in childhood

• Secondary stroke risk reduction
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reports was between 52 and 66 years [34–40]. Four stud-
ies included equal numbers of male and female participants 
[34, 36, 38, 40], while 1 favored males (60.3% males) [36], 
1 only included male participants [41], and the last favored 
females (74.3% female) [34, 35]. In terms of racial ethnic 

populations, most studies were focused on minorities, but 
included a large portion of Black adult (BA) individuals; two 
studies [38, 41] included only BA participants. In addition, 4 
studies [36, 37, 39, 40] performed subgroup analyses based 
on race/ethnicity.

Fig. 1   Flow diagram of studies

Table 2   Adapted Newcastle–Ottawa Quality Assessment Scale

Representativeness of the sample 
0 No description of sampling strategy
1 Sample included only a select group of individuals (select type of stroke, e.g., TIA)
2 Somewhat representative (inpatient sample)
3 Somewhat representative (outpatient sample)
4 Truly representative (database or epidemiological study)
Ascertainment of exposure (history of previous stroke)
0 Self-report
1 Medical record
2 Medical record that was reviewed and confirmed
Selection of intervention and control groups
0 No control (e.g., case series, cohort)
1 Case–control
2 Randomized-controlled trial
Comparability of groups
0 No groups, or no matching of subjects
1 Subjects of the groups were comparable, as determined by the matching of demo-

graphic factors
Assessment of outcome
0 Inadequate and/or not justified
1 Justified and satisfactory
Sample size
0 Not justified
1 Adequately powered to detect a difference
2 Justified and satisfactory
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Intervention Characteristics

Interventions varied considerably across studies in terms 
of format, delivery, and duration. Gorelick et al. [38] con-
ducted a pharmacological intervention, while the other 7 
papers sought to reduce risk of recurrent strokes via educa-
tional and/or behavioral approaches [34–37, 39–41]. Two 
studies [34, 36] used community leaders and peers to sup-
port their participants, while others [34, 37, 41] involved 
enhanced follow-up with healthcare professionals such as 
postdoctoral research associates [35], health coaches[38], 
nurse educators [41], registered nurses and dieticians [35], 
nurse practitioners [37, 38], physician assistants [37], psy-
chologists [35], and social workers [35] (Table 4).

The majority of the studies (n = 6) incorporated self-
management elements in the intervention. Cheng et al. 
[36] implemented a self-management method in which 
participants were provided with report cards that assessed 
their performance in reducing their stroke risk factors, 
such as tobacco cessation, physical activity, and medica-
tion adherence. Other studies implemented interventions 
that consisted of meetings with peers or caregivers as part 
of self-management support, the provision of education 
on common stroke risk factors, and training in problem-
solving skills and healthy coping strategies [34–41].

Authors of many of these studies noted that underrep-
resented minorities have unique cultural and social needs 
that have not been met by traditional post-stroke treat-
ments. Of the 8 papers, half used peer support to help 
address cultural congruity [34, 38, 40, 41]. The study by 
Boden-Albala et al. [39]. was particularly mindful of cul-
tural differences and offered their educational program in 
different languages and highlighted culturally appropriate 
themes such as family and faith in accordance to the par-
ticipants’ values.

The duration of interventions ranged from 1 education 
session [39] to 12-week programs [34, 35]. Of the 6 behav-
ioral studies, the average number of interventional sessions 
was 7.5 (SD 3). There was one outlier study that included 
36 interventional sessions [34, 35].

All the included studies utilized control groups to com-
pare the efficacy of their interventions to. For the behavio-
ral randomized control studies [36, 37, 39–41], the control 
group received usual stroke care which was largely com-
posed of follow-up visits with primary care providers which 
occurred roughly once every 6 months [36]. The control 
groups also commonly received a brochure from the Ameri-
can Heart Association about strokes and associated risk fac-
tors [36, 37]; Kronish et al. [40] gave control group partici-
pants packets on strokes which were written in a culturally 
sensitive manner and provided participants with written 
results on their blood pressure and low-density lipoprotein 
(LDL). Feldman et al. [37] noted that their control group was 

given rehabilitation therapy, patient education and monitor-
ing, home health, and social services as needed.

Outcomes

Analysis of the included studies suggested the primary 
variable used to assess the efficacy of interventions in the 
included studies was systolic blood pressure (SBP); all but 
1 [34, 35] of the studies targeting behaviors reported on 
changes in SBP. Many of the studies also reported on labora-
tory values such as cholesterol levels [34, 35, 37, 42]. Some 
of the studies examined additional variables corresponding 
to health including knowledge of stroke risk factors [37, 42], 
exercise ability and strength [34, 35], number of out-patient 
visits [42], mood (depression, positive peer support, satisfac-
tion) [34, 35, 42], and medication adherence [34, 37].

Biological Variables

Five of the 6 behavioral intervention studies reported on 
changes in SBP, and all 5 found that their intervention 
group experienced a decrease in SBP over time. Boden-
Albala et al. [39] study determined that their intervention 
arm decreased their SBP by 7.0 mm Hg and their usual care 
arm decreased their SBP by 4.3 mm Hg between baseline 
and 12-month follow-up. This reduction was not statistically 
different between groups (β = 2.5 mm Hg; 95% CI, − 1.9 to 
6.9). While the decrease in SBP was not statistically differ-
ent between the control and intervention arm in this study 
[39], the other 4 found that those in their intervention group 
exhibited significantly greater changes in SBP compared to 
controls. Kronish et al. [40] determined that compared to 
their control participants, those in their intervention group 
experienced a greater change in SBP at 6 months (− 3.63 
SD 19.81 mm Hg versus + 0.34 SD 23.76 mm Hg, p = 0.04). 
Further, Sajatovic et al. [41] determined that there were sig-
nificant group differences in SBP reduction at their 24-week 
mark (p = 0.03) with their intervention arm decreasing their 
SBP from 129.8 to 128.1 and their control arm increasing 
their SBP from 128.6 to 143.5. Notably, in Cheng et al. [36] 
and Feldman et al. [37] studies, SBP differences were only 
statistically significant for the BA participant subset and not 
for their sample as a whole: Cheng et al. [36] found that their 
intervention arm dropped their SBP by 17.3 mm Hg while 
their usual care arm dropped their SBP by 13.7 mm Hg over 
12 months; this improvement alone was not statistically sig-
nificant (− 3.6 mm Hg (95% CI (9.3,2.2)). However, sub-
group analyses revealed that BA study participants had sig-
nificantly greater SBP in the intervention arm compared to 
the usual care arm. Similarly, Feldman et al. [37] found that 
participants across all study arms dropped around 10 mm 
Hg in over their 12-month study period. But when they 
compared results between their participants—all of whom 
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identified as black or Hispanic—they found that compared to 
their Hispanic subgroup, their black subgroup tended to have 
a greater reduction in SBP over time (p = 0.04). These two 
studies also found that the greatest amount of change was 
exhibited in the first 3 months of the intervention. Finally, 
while Boden-Albala et al. [39] did not find a difference in 
SBP change between intervention group vs. controls, they 
found a statistical trend in which each follow-up phone 
call (a part of their study’s intervention) was followed by a 
reduction in SBP (1 call, 0.4 mm Hg; 2 calls, 6.1 mm Hg; 3 
calls, 8.3 mm Hg; F = 0.77; p = 0.51).

Four of the 6 behavioral intervention studies measured 
cholesterol, although they did so in different ways. Cheng 
et al. [36] and Kronish et al. [40] examined LDL; Sajatovic 
et al. [41] examined HDL, LDL, and total cholesterol; and 
Rimmer et al. [34] examined total cholesterol. Cheng et al. 
[36] and Kronish et al. [40] defined well-controlled LDL 
levels as those < 100 mg/dL; Kronish et al.[40] did not find 
a significant difference in well-controlled LDL between the 
control and intervention groups, but Cheng et al. [36] found 
that their intervention group had significantly better LDL 
control. Rimmer et al. [34, 35] also found that their inter-
vention group exhibited significantly greater total choles-
terol control compared to their lag-control group. Further, 
Sajatovic et al. [41] found that there was a significant dif-
ference between the HDL levels of their intervention and 
usual care arm after 24 weeks with their intervention group 
exhibiting greater HDL levels. Total serum cholesterol and 
LDL levels were comparable between the groups at the end 
of their study. They also examined diabetes control in their 
intervention group and found that the 8 participants with 
diabetes in this group decreased their HbA1C level by 1.04 
during the study. The study by Rimmer et al. [35], which 
assessed nutrition and fitness, found that their intervention 
group exhibited greater exercise capacity (as measured by 
peak VO2, strength, flexibility, body weight, BMI, and car-
diovascular fitness) compared to their lag control group.

Additional Health and Well‑Being Outcomes

Given the focus on self-management, some studies exam-
ined process measures for variables thought to be important 
in stroke recovery such as stroke knowledge. While Cheng 
et al. [36] did not find that attendance in group sessions 
(part of their intervention) was statistically correlated with 
knowledge of stroke risk factors, Sajatovic et al. [41] found 
that their intervention group exhibited significantly greater 
knowledge of these factors compared to controls. Rimmer 
et al. [34] utilized questionnaires (Life Satisfaction Ques-
tionnaire and Symptom Check List-90 Revised) to assess the 
psychological well-being of their participants and found that 
their intervention group had significantly greater life satis-
faction; greater self-management skills; less social isolation; 

greater satisfaction with social relationships; less incidences 
of feeling trapped, caught, slowed down, or like they had low 
energy; less anhedonia; and less moments when they felt 
like everything was an effort. Kronish et al. [40] used the 
Patient Health Questionnaire and determined that there was 
a slightly lower incidence of depression in their interven-
tion group. Using questionnaires (Diet Habit Survey, Inter-
national Physical Activity Questionnaire, Fagerstrom test for 
Nicotine Dependence, Addiction Severity Index, Hospital 
Anxiety and Depression Scale, and Stroke Impact Scale), 
Sajatovic et al. [41] found that there was no difference in 
quality of life, depression, and standard measures of health 
behavior between their two groups. Finally, Kronish et al. 
[40] did not find a difference between how well their inter-
vention and control groups were adhering to antithrombotic 
use, but Cheng et al. [36] reported that their intervention 
group improved their use of antithrombotics compared to 
their control group.

Discussion

This systematic literature review (SLR) examined the cur-
rent evidence on interventions targeting secondary stroke 
risk reduction among Black adults (BAs), a sub-group of 
the US population that continues to disproportionately suffer 
from strokes and related complications. While the number 
of identified studies was limited (N = 7), the overall sample 
of BA was 2714 individuals, and the quality of studies was 
generally very high, with predominantly RCT designs and 
primary outcomes highly relevant to stroke recurrence. The 
average age of study participants ranged from 52–66 years, 
and most of the studies included both men and women.

The overwhelming majority (7/8, 87.5%) of the papers 
focused on patient self-management practices and included 
trials that used counseling, often in group settings and with 
healthcare providers. Self-management training and support 
included helping individuals to recognize stroke-risk fac-
tors, learn healthy behavior change, and promote being able 
to better communicate with their medical providers. These 
findings suggest that health literacy and empowering self-
efficacy are critical in this process: focusing on these ele-
ments may therefore be a worthwhile element of counseling 
black patients who have had a stroke.

In terms of who may benefit from these interventions, 
age and sex did not appear to predict outcomes in any of 
the studies. Therefore, it may be meaningful to utilize such 
interventions with all adults at risk for stroke recurrence. 
However, participants who started with higher baseline 
SBP appeared to have the greatest amount of improvement 
over time. This might suggest these interventions might be 
particularly useful for individuals who are most likely to 
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have a stroke recurrence because of severe and uncontrolled 
hypertension.

Many of the included studies relied on healthcare profes-
sionals to administer the interventions [34, 37, 41]. Profes-
sionals ranged from postdoctoral research associates [34], 
to registered nurses, social workers [34], and physician 
assistants [36]. The wide range of healthcare workers who 
aided in these studies suggests that a variety of individu-
als and roles with knowledge about stroke, cardiovascular 
health, and psychosocial well-being can be involved in such 
programs. Further, while very targeted studies like Rimmer 
et al. [34, 35] may need special equipment for exercise and 
nutrition classes, most of the interventions only required 
facility spaces for meetings and basic health instruments 
such as sphygmomanometers. These results suggest that 
interventions to reduce stroke risk in vulnerable sub-groups 
may be broadly generalizable across providers. While the 
skills to deliver the types of approaches demonstrated in 
studies described in this SLR may be found in multidiscipli-
nary healthcare teams, there could be additional barriers to 
broad scale up that are not obvious in research studies, such 
as lack of dedicated time to administer behavioral care and 
capturing financial compensation for staff effort. 

Overall, most studies demonstrated improvement in one 
or more stroke risk outcomes, and interventions with in-
person follow-up were generally associated with favorable 
results. Cheng et al. [36] and Sajatovic et al. [41] interven-
tion included 5 in-person follow-ups with nurse practitioners 
and nurse educators respectively, and Kronish et al. [40] 
involved 6 in-person group meetings, and the interven-
tion groups in these studies exhibited significantly greater 
decreases in SBP compared to controls. Rimmer et al. stud-
ies [34, 35] had very extensive interventions which included 
12 weeks of fitness, nutritional, and educational program-
ming 3 times/week. The researchers found that their inter-
vention group exhibited improvements in multiple measures 
of both fitness and mood. The only study [37] which did not 
yield favorable changes in primary or secondary outcomes 
for their BA participants did not focus on follow-ups; rather, 
their intervention was largely on providing extra counseling 
during discharge. While they incorporated some follow-up 
care, these check-ins were performed virtually (over the 
phone). These results suggest that intensive, stroke-specific, 
interactive interventions revolving around increased follow-
up appeared to have particularly robust and positive out-
comes across multiple stroke risk domains.

Despite promising results, these SLR findings sug-
gest some gaps in knowledge and areas in which future 
research is needed. While interventions involving interac-
tive and targeted in-person approaches appeared effective 
at reducing stroke risk in BA patients and may not require 
much equipment, the fact that many of these interventions 

required fairly intensive patient and health professional 
involvement may limit their generalizability. Extensive 
programming can be difficult for both providers and 
patients to implement and sustain. Further, the COVID-
19 pandemic has brought up the opportunity and the need 
to deliver interventions in virtual formats. Based on the 
included studies, the efficacy of virtual follow-up appoint-
ments is uncertain [37]. Further, underserved populations 
may experience technologic discrimination, so certain 
remote solutions such as streaming may not be possible for 
communities that lack access to WIFI and other resources 
[34–36]. Additionally, all but one [40] of these studies 
recruited participants from hospitals and clinics. While 
recruiting participants from these settings largely allowed 
for validation of their previous stroke-related event, it may 
represent a skewed subset of the BA population who have 
ready access to medical care.

In conclusion, the results of this SLR suggest that 
incorporating self-management training and support into 
patient care planning are key elements in reducing sec-
ondary stroke risk in Black adults. These interventions 
may improve outcomes for all Black adults, especially 
those with increased stroke risk related to uncontrolled 
hypertension. Counseling and follow-up approaches used 
in published studies appear broadly applicable to multi-
disciplinary healthcare teams. Greater amounts of stroke-
specific follow-up may yield the best results. However, the 
effort burden of current approaches may limit generaliz-
ability, and research on developing and testing practical, 
acceptable, and effective approaches in reducing stroke 
burden among BA are still urgently needed.

Author Contribution  MS and CHS contributed to the study concep-
tion, and all authors contributed to the design. The literature search 
and data analysis were performed by CC, NJ, and EL. The first draft of 
the manuscript, figures, and tables was written by CC with help from 
NJ. Major edits were performed by CC with the help of NJ. MS and 
CHS read and edited the manuscript and all stages, and they approved 
the final manuscript.

Funding  This project was supported by a research grant from the US 
National Institutes of Health IR01NR018023-01A1 (PIs Sajatovic & 
Still).

Availability of Data and Material  Full manuscripts of mentioned arti-
cles can be found through PubMed, Ovid, Cochrane, and Web of Sci-
ence databases.

Code Availability  Not applicable.

Declarations 

Conflict of Interest  The authors declare no competing interests.



	 Journal of Racial and Ethnic Health Disparities

1 3

References

	 1.	 Centers for Disease CaP. Stroke fact sheet. Accessed November 
1, 2019, 2019. https://​www.​cdc.​gov/​stroke/​facts.​htm

	 2.	 Virani SS, Alonso A, Benjamin EJ, et al. Heart disease and stroke 
statistics—2020 update: a report from the American Heart Asso-
ciation. Circulation. 2020;141(9):e139–596. https://​doi.​org/​10.​
1161/​cir.​00000​00000​000757.

	 3.	 Lackland DT, Roccella EJ, Deutsch AF, et al. Factors influenc-
ing the decline in stroke mortality: a statement from the Ameri-
can Heart Association/American Stroke Association. Stroke. 
2014;45(1):315–53. https://​doi.​org/​10.​1161/​01.​str.​00004​37068.​
30550.​cf.

	 4.	 Aparicio HJ, Himali JJ, Satizabal CL, et al. Temporal trends in 
ischemic stroke incidence in younger adults in the Framingham 
study. Stroke. 2019;50(6):1558–60. https://​doi.​org/​10.​1161/​strok​
eaha.​119.​025171.

	 5.	 Mensah GA, Wei GS, Sorlie PD, et al. Decline in cardiovascular 
mortality: possible causes and implications. Circulation research. 
2017;120(2):366–80. https://​doi.​org/​10.​1161/​circr​esaha.​116.​
309115.

	 6.	 Colantonio LD, Gamboa CM, Richman JS, et al. Black-White 
differences in incident fatal, nonfatal, and total coronary heart 
disease. Circulation. 2017;136(2):152–66. https://​doi.​org/​10.​1161/​
circu​latio​naha.​116.​025848.

	 7.	 Howard VJ, Kleindorfer DO, Judd SE, et al. Disparities in stroke 
incidence contributing to disparities in stroke mortality. Ann Neu-
rol. 2011;69(4):619–27. https://​doi.​org/​10.​1002/​ana.​22385.

	 8.	 Elfassy T, Grasset L, Glymour MM, et al. Sociodemographic 
disparities in long-term mortality among stroke survivors in the 
United States. Stroke. 2019;50(4):805–12. https://​doi.​org/​10.​1161/​
strok​eaha.​118.​023782.

	 9.	 Muller CJ, Alonso A, Forster J, et al. Stroke incidence and sur-
vival in American Indians, Blacks, and Whites: the strong heart 
study and atherosclerosis risk in communities study. J Am Heart 
Assoc. 2019;8(12): e010229. https://​doi.​org/​10.​1161/​jaha.​118.​
010229.

	10.	 U.S. Department of Health and Human Services OoMH. Stroke 
and African Americans. Office of Minority Health; 2020. 
Accessed November 24, 2020. https://​minor​ityhe​alth.​hhs.​gov/​
omh/​browse.​aspx?​lvl=​4&​lvlid=​28#:​~:​text=​Afric​an%​20Ame​
ricans%​20are%​2050%​20per​cent,compa​red%​20to%​20non%​2DHis​
panic%​20whi​tes.

	11.	 Carnethon MR, Pu J, Howard G, et al. Cardiovascular health in 
African Americans: a scientific statement from the American 
Heart Association. Circulation. 2017;136(21):e393–423. https://​
doi.​org/​10.​1161/​cir.​00000​00000​000534.

	12.	 Kamel H, Zhang C, Kleindorfer DO, et al. Association of Black 
Race with early recurrence after minor ischemic stroke or tran-
sient ischemic attack: secondary analysis of the POINT rand-
omized clinical trial. JAMA Neurol. 2020;77(5):601–5. https://​
doi.​org/​10.​1001/​jaman​eurol.​2020.​0010.

	13.	 Madsen TE, Howard G, Kleindorfer DO, et  al. Sex differ-
ences in hypertension and stroke risk in the REGARDS study: 
a longitudinal cohort study. Hypertension (Dallas, Tex : 1979). 
2019;74(4):749–755. https://​doi.​org/​10.​1161/​hyper​tensi​onaha.​
119.​12729

	14.	 Testai FD, Cursio JF, Gorelick PB. Effect of sex on outcome after 
recurrent stroke in African Americans: results from the African 
American Antiplatelet Stroke Prevention Study. Journal of stroke 
and cerebrovascular diseases : the official journal of National 
Stroke Association. 2010;19(4):321–5. https://​doi.​org/​10.​1016/j.​
jstro​kecer​ebrov​asdis.​2009.​05.​008.

	15.	 Davis SK, Gebreab S, Quarells R, Gibbons GH. Social determi-
nants of cardiovascular health among black and white women 

residing in Stroke Belt and Buckle regions of the South. Ethnic-
ity & disease. 2014;24(2):133–43.

	16.	 Gutierrez J, Williams OA. A decade of racial and ethnic stroke 
disparities in the United States. Neurology. 2014;82(12):1080–
2. https://​doi.​org/​10.​1212/​wnl.​00000​00000​000237.

	17.	 Kernan WN, Ovbiagele B, Black HR, et  al. Guidelines for 
the prevention of stroke in patients with stroke and transient 
ischemic attack: a guideline for healthcare professionals from 
the American Heart Association/American Stroke Association. 
Stroke. 2014;45(7):2160–236. https://​doi.​org/​10.​1161/​str.​00000​
00000​000024.

	18.	 Adeoye O, Nyström KV, Yavagal DR, et al. Recommendations 
for the establishment of stroke systems of care: a 2019 update. 
Stroke. 2019;50(7):e187–210. https://​doi.​org/​10.​1161/​str.​00000​
00000​000173.

	19.	 Kosar CM, Loomer L, Ferdows NB, Trivedi AN, Panagiotou 
OA, Rahman M. Assessment of rural-urban differences in post-
acute care utilization and outcomes among older US adults. 
JAMA Netw Open. 2020;3(1): e1918738. https://​doi.​org/​10.​
1001/​jaman​etwor​kopen.​2019.​18738.

	20.	 Prvu Bettger J, McCoy L, Smith EE, Fonarow GC, Schwamm 
LH, Peterson ED. Contemporary trends and predictors of posta-
cute service use and routine discharge home after stroke. Jour-
nal of the American Heart Association. 2015;4(2). https://​doi.​
org/​10.​1161/​jaha.​114.​001038

	21.	 Cruz-Flores S, Rabinstein A, Biller J, et al. Racial-ethnic dis-
parities in stroke care: the American experience: a statement for 
healthcare professionals from the American Heart Association/
American Stroke Association. Stroke. 2011;42(7):2091–116. 
https://​doi.​org/​10.​1161/​STR.​0b013​e3182​213e24.

	22.	 Levine DA, Neidecker MV, Kiefe CI, Karve S, Williams LS, 
Allison JJ. Racial/ethnic disparities in access to physician 
care and medications among US stroke survivors. Neurology. 
2011;76(1):53–61. https://​doi.​org/​10.​1212/​WNL.​0b013​e3182​
03e952.

	23.	 Howard VJ. Reasons underlying racial differences in stroke 
incidence and mortality. Stroke. 2013;44(6 Suppl 1):S126–8. 
https://​doi.​org/​10.​1161/​strok​eaha.​111.​000691.

	24.	 Ottenbacher KJ, Campbell J, Kuo YF, Deutsch A, Ostir GV, 
Granger CV. Racial and ethnic differences in postacute reha-
bilitation outcomes after stroke in the United States. Stroke. 
2008;39(5):1514–9. https://​doi.​org/​10.​1161/​strok​eaha.​107.​
501254.

	25.	 Magwood GS, Ellis C, Nichols M, et al. Barriers and facilita-
tors of stroke recovery: perspectives from African Americans 
with stroke, caregivers and healthcare professionals. Journal of 
Stroke and Cerebrovascular. 2019;28(9):2506–16. https://​doi.​
org/​10.​1016/j.​jstro​kecer​ebrov​asdis.​2019.​06.​012.

	26.	 Carter A, Borrero S, Wessel C, Washington DL, Bean-Mayberry 
B, Corbelli J. Racial and ethnic health care disparities among 
women in the Veterans Affairs Healthcare System: a systematic 
review. Women’s Health Issues. 2016;26(4):401–9. https://​doi.​
org/​10.​1016/j.​whi.​2016.​03.​009.

	27.	 Mullen MT, Judd S, Howard VJ, et al. Disparities in evaluation 
at certified primary stroke centers: reasons for geographic and 
racial differences in stroke. Stroke. 2013;44(7):1930–5. https://​
doi.​org/​10.​1161/​strok​eaha.​111.​000162.

	28.	 Roth DL, Haley WE, Clay OJ, et al. Race and gender differences 
in 1-year outcomes for community-dwelling stroke survivors 
with family caregivers. Stroke. 2011;42(3):626–31. https://​doi.​
org/​10.​1161/​strok​eaha.​110.​595322.

	29.	 Skolarus LE, Freedman VA, Feng C, Burke JF. African Ameri-
can stroke survivors: more caregiving time, but less caregiv-
ing burden. Circulation Cardiovascular quality and outcomes. 
2017;10(2). https://​doi.​org/​10.​1161/​circo​utcom​es.​116.​003160

https://www.cdc.gov/stroke/facts.htm
https://doi.org/10.1161/cir.0000000000000757
https://doi.org/10.1161/cir.0000000000000757
https://doi.org/10.1161/01.str.0000437068.30550.cf
https://doi.org/10.1161/01.str.0000437068.30550.cf
https://doi.org/10.1161/strokeaha.119.025171
https://doi.org/10.1161/strokeaha.119.025171
https://doi.org/10.1161/circresaha.116.309115
https://doi.org/10.1161/circresaha.116.309115
https://doi.org/10.1161/circulationaha.116.025848
https://doi.org/10.1161/circulationaha.116.025848
https://doi.org/10.1002/ana.22385
https://doi.org/10.1161/strokeaha.118.023782
https://doi.org/10.1161/strokeaha.118.023782
https://doi.org/10.1161/jaha.118.010229
https://doi.org/10.1161/jaha.118.010229
https://minorityhealth.hhs.gov/omh/browse.aspx?lvl=4&lvlid=28#:~:text=African%20Americans%20are%2050%20percent,compared%20to%20non%2DHispanic%20whites
https://minorityhealth.hhs.gov/omh/browse.aspx?lvl=4&lvlid=28#:~:text=African%20Americans%20are%2050%20percent,compared%20to%20non%2DHispanic%20whites
https://minorityhealth.hhs.gov/omh/browse.aspx?lvl=4&lvlid=28#:~:text=African%20Americans%20are%2050%20percent,compared%20to%20non%2DHispanic%20whites
https://minorityhealth.hhs.gov/omh/browse.aspx?lvl=4&lvlid=28#:~:text=African%20Americans%20are%2050%20percent,compared%20to%20non%2DHispanic%20whites
https://doi.org/10.1161/cir.0000000000000534
https://doi.org/10.1161/cir.0000000000000534
https://doi.org/10.1001/jamaneurol.2020.0010
https://doi.org/10.1001/jamaneurol.2020.0010
https://doi.org/10.1161/hypertensionaha.119.12729
https://doi.org/10.1161/hypertensionaha.119.12729
https://doi.org/10.1016/j.jstrokecerebrovasdis.2009.05.008
https://doi.org/10.1016/j.jstrokecerebrovasdis.2009.05.008
https://doi.org/10.1212/wnl.0000000000000237
https://doi.org/10.1161/str.0000000000000024
https://doi.org/10.1161/str.0000000000000024
https://doi.org/10.1161/str.0000000000000173
https://doi.org/10.1161/str.0000000000000173
https://doi.org/10.1001/jamanetworkopen.2019.18738
https://doi.org/10.1001/jamanetworkopen.2019.18738
https://doi.org/10.1161/jaha.114.001038
https://doi.org/10.1161/jaha.114.001038
https://doi.org/10.1161/STR.0b013e3182213e24
https://doi.org/10.1212/WNL.0b013e318203e952
https://doi.org/10.1212/WNL.0b013e318203e952
https://doi.org/10.1161/strokeaha.111.000691
https://doi.org/10.1161/strokeaha.107.501254
https://doi.org/10.1161/strokeaha.107.501254
https://doi.org/10.1016/j.jstrokecerebrovasdis.2019.06.012
https://doi.org/10.1016/j.jstrokecerebrovasdis.2019.06.012
https://doi.org/10.1016/j.whi.2016.03.009
https://doi.org/10.1016/j.whi.2016.03.009
https://doi.org/10.1161/strokeaha.111.000162
https://doi.org/10.1161/strokeaha.111.000162
https://doi.org/10.1161/strokeaha.110.595322
https://doi.org/10.1161/strokeaha.110.595322
https://doi.org/10.1161/circoutcomes.116.003160


Journal of Racial and Ethnic Health Disparities	

1 3

	30.	 Cho JS, Hu Z, Fell N, Heath GW, Qayyum R, Sartipi M. Hospi-
tal discharge disposition of stroke patients in Tennessee. South 
Med J. 2017;110(9):594–600. https://​doi.​org/​10.​14423/​smj.​00000​
00000​000694.

	31.	 Blixen C, Perzynski A, Cage J, et al. Stroke recovery and pre-
vention barriers among young african-american men: poten-
tial avenues to reduce health disparities. Top Stroke Rehabil. 
2014;21(5):432–42. https://​doi.​org/​10.​1310/​tsr21​05-​432.

	32.	 Moher D, Liberati A, Tetzlaff J, Altman DG. Preferred report-
ing items for systematic reviews and meta-analyses: the PRISMA 
statement. PLoS Med. 2009;6(7): e1000097. https://​doi.​org/​10.​
1371/​journ​al.​pmed.​10000​97.

	33.	 Wells G SB, O’Connell D, Peterson J, Welch V, Losos M, Tugwell 
P. The Newcastle-Ottawa Scale (NOS) for assessing the quality of 
nonrandomised studies in meta-analyses. 2019. Accessed August 
1, 2020. http://​www.​ohri.​ca/​progr​ams/​clini​cal_​epide​miolo​gy/​
oxford.​asp.

	34.	 Rimmer JH, Braunschweig C, Silverman K, Riley B, Creviston T, 
Nicola T. Effects of a short-term health promotion intervention for 
a predominantly African-American group of stroke survivors. Am 
J Prev Med. 2000;18(4):332–8. https://​doi.​org/​10.​1016/​s0749-​
3797(00)​00129-x.

	35.	 Rimmer JH, Riley B, Creviston T, Nicola T. Exercise training in a 
predominantly African-American group of stroke survivors. Med 
Sci Sports Exerc. 2000;32(12):1990–6. https://​doi.​org/​10.​1097/​
00005​768-​20001​2000-​00004.

	36.	 Cheng EM, Cunningham WE, Towfighi A, et al. Efficacy of a 
chronic care-based intervention on secondary stroke prevention 
among vulnerable stroke survivors: a randomized controlled trial. 
Circ Cardiovasc Qual Outcomes. 2018;11(1): e003228. https://​
doi.​org/​10.​1161/​circo​utcom​es.​116.​003228.

	37.	 Feldman PH, McDonald MV, Trachtenberg M, et al. Reduc-
ing hypertension in a poststroke Black and Hispanic home care 

population: results of a pragmatic randomized controlled trial. 
Am J Hypertens. 2020;33(4):362–70. https://​doi.​org/​10.​1093/​ajh/​
hpz148.

	38.	 Gorelick PB, Richardson D, Kelly M, et al. Aspirin and ticlopidine 
for prevention of recurrent stroke in black patients: a randomized 
trial. JAMA. 2003;289(22):2947–57. https://​doi.​org/​10.​1001/​
jama.​289.​22.​2947.

	39.	 Boden-Albala B, Goldmann E, Parikh NS, et al. Efficacy of a dis-
charge educational strategy vs standard discharge care on reduc-
tion of vascular risk in patients with stroke and transient ischemic 
attack: the DESERVE randomized clinical trial. JAMA Neurol. 
2019;76(1):20–7. https://​doi.​org/​10.​1001/​jaman​eurol.​2018.​2926.

	40.	 Kronish IM, Goldfinger JZ, Negron R, et al. Effect of peer educa-
tion on stroke prevention: the prevent recurrence of all inner-city 
strokes through education randomized controlled trial. Stroke. 
2014;45(11):3330–6. https://​doi.​org/​10.​1161/​strok​eaha.​114.​
006623.

	41.	 Sajatovic M, Tatsuoka C, Welter E, et al. A targeted self-manage-
ment approach for reducing stroke risk factors in African Ameri-
can men who have had a stroke or transient ischemic attack. Am J 
Health Promot. 2018;32(2):282–93. https://​doi.​org/​10.​1177/​08901​
17117​695218.

	42.	 McCoy CE. Understanding the intention-to-treat principle in ran-
domized controlled trials. West J Emerg Med. 2017;18(6):1075–8. 
https://​doi.​org/​10.​5811/​westj​em.​2017.8.​35985.

Publisher's Note  Springer Nature remains neutral with regard to 
jurisdictional claims in published maps and institutional affiliations.

https://doi.org/10.14423/smj.0000000000000694
https://doi.org/10.14423/smj.0000000000000694
https://doi.org/10.1310/tsr2105-432
https://doi.org/10.1371/journal.pmed.1000097
https://doi.org/10.1371/journal.pmed.1000097
http://www.ohri.ca/programs/clinical_epidemiology/oxford.asp
http://www.ohri.ca/programs/clinical_epidemiology/oxford.asp
https://doi.org/10.1016/s0749-3797(00)00129-x
https://doi.org/10.1016/s0749-3797(00)00129-x
https://doi.org/10.1097/00005768-200012000-00004
https://doi.org/10.1097/00005768-200012000-00004
https://doi.org/10.1161/circoutcomes.116.003228
https://doi.org/10.1161/circoutcomes.116.003228
https://doi.org/10.1093/ajh/hpz148
https://doi.org/10.1093/ajh/hpz148
https://doi.org/10.1001/jama.289.22.2947
https://doi.org/10.1001/jama.289.22.2947
https://doi.org/10.1001/jamaneurol.2018.2926
https://doi.org/10.1161/strokeaha.114.006623
https://doi.org/10.1161/strokeaha.114.006623
https://doi.org/10.1177/0890117117695218
https://doi.org/10.1177/0890117117695218
https://doi.org/10.5811/westjem.2017.8.35985

	Secondary Stroke Risk Reduction in Black Adults: a Systematic Review
	Abstract
	Objective 
	Data Source 
	Results 
	Conclusions 

	Introduction
	Objective

	Methods
	Inclusion and Exclusion Criteria
	Search Strategy
	Data Extraction, Data Synthesis, and Quality Assessment

	Results
	Quality of Studies
	Overview of Studies
	Intervention Characteristics
	Outcomes
	Biological Variables
	Additional Health and Well-Being Outcomes

	Discussion
	References


