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Commentary

IntroductIon 

 Disparities in Stroke Recovery
 Stroke is the leading cause of se-
vere disability in the United States.1 
Estimates indicate that approximate-
ly 795,000 Americans experience a 
stroke annually.1 Significant racial dis-
parities exist in stroke recovery among 
African Americans (AAs) who are at 
the highest risk for stroke.2  The im-
pact of higher stroke rates among AAs 
is compounded by onset of stroke at 
an earlier age and greater likelihood of 
death than their White counterparts.3 

Additionally, AAs experience more 
severe strokes and are less likely to 
achieve stroke recovery equivalent to 
Whites.3 While differences in the du-
ration and severity of risk factors, es-
pecially hypertension, are believed to 
explain much of the stroke incidence, 
it is not entirely clear why stroke re-
covery would be worse among AAs.

Residence and Stroke
 Compounding issues related to 
race/ethnicity is where one lives (resi-

dence), which also appears to be a con-
tributor to poor stroke recovery. The 
incidence and prevalence of stroke is 
higher in the “stroke belt”; a group of 
states primarily in the southeastern 
United States.4 Recent research has 
also identified a “diabetes belt” that 
covers the same region where diabe-
tes rates are 3.5% higher than the rest 
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African Americans 
experience more severe 

strokes and are less likely 
to achieve stroke recovery 

equivalent to Whites.3

of the nation.5 Further, AAs in the 
southeastern US represent a larger 
proportion of the regional popula-
tion than other northern and west-
ern US regions.6 The extent to which 
these collective factors impact stroke 
recovery is not well-understood.   

Location of WISSDOM Center
 Charleston, South Carolina (SC) 
serves as home to the WISSDOM 
Center; the city is in the “low coun-
try” or low-lying coastal plain of 
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South Carolina. The low-country area 
has the distinction of being part of the 
“stroke buckle” of the “stroke belt,” 
where stroke mortality rates are the 
absolute highest in the United States.4 

Previous Research Related to 
WISSDOM Focus
 Prior work related to stroke in SC 
has shown that acute stroke outcomes 
are worse among AAs when compared 
with Whites across all age groups.7 
Similarly, state-level data have shown 
that risk of recurrent stroke, myo-
cardial infarction, and death was 
higher in AAs than Whites.8 In ad-
dition, studies of age and race trends 
in stroke hospitalizations in SC in-
dicate that, while stroke hospitaliza-
tion rates decreased over time for 
both AAs and Whites aged >65 years, 
for those aged >65 years, there was a 
17.3% stroke hospitalization increase 
among AAs yet no increase among 
Whites. These findings indicate a ra-
cial disparity despite dramatic gains 
nationwide in stroke reduction.9 

Finally, a study of 162 stroke survi-
vors revealed that AAs were less likely 
to report independence in overall 
functional performance at one year 
when compared with Whites, even 
after controlling for stroke severity.10 
Collectively, these findings provide 
strong evidence of racial differences 
in stroke recovery in South Carolina.  

WISSDOM Focus – Stroke 
Recovery 
 WISSDOM investigators serve a 
population that is at elevated risk for 
stroke and frequently lives in rural 
“stroke buckle” areas with less than 
optimal access to care. Therefore, the 
primary focus of WISSDOM is to 

better understand racial-ethnic dis-
parities in stroke recovery in the re-
gion.  As we see it, recovery, or lack 
thereof, after stroke is a lifelong pro-
cess. Recovery itself implies a jour-
ney back toward a prior state or re-
capturing properties or abilities that 
the individual once possessed before 
stroke. For some individuals, recov-
ery means restoration of all prior 
function before stroke and anything 
less is suboptimal. For others, prob-
ably the majority, recovery means 
a (hopefully smooth) transition to 
a new set of realities post-stroke. 

Funding Mechanism
WISSDOM was funded under 
the American Heart Association 

(AHA) Strategically Focused Dis-
parities in Cardiovascular Disease 
Research Network Award in 2015. 
The AHA created the Strategically 
Focused Research Network (SFRN) 
to address key strategic issues.11 
The focus of the current SFRN is 
cardiovascular disease and stroke. 

WISSdoM SupportIng 
conceptual FraMeWorkS 

 The current literature offers 
many frameworks that support the 
conceptualization of the WISS-
DOM goals and objectives related 
to translational health disparities 
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Figure 1. Health disparities research framework, proposed by Fleming and 
colleagues12

Reprinted with permission from ISHIB, publisher of Ethnicity & Disease © 2008. Erik Fleming et al. All rights 
reserved. 
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stroke research.  WISSDOM inves-
tigators selected two frameworks to 
drive the research focus and expected 
outcomes. The first framework was 
proposed by Fleming and colleagues 
and was designed to illustrate the 
continuous interdisciplinary focused 
research collaboration that is re-
quired to successfully reduce health 
disparities (Figure 1).12 The pro-
posed model emphasizes sequential 
“translational research” approaches 
designed to: 1) detect disparities; 

2) examine the causes of disparities 
and develop the necessary interven-
tion to reduce the particular dispar-
ity so detected; and 3) implement 
interventions and monitor out-
comes specific to those disparities.12  
 The second framework, the So-
cial Ecological Model (SEM), was 
selected to highlight the multi-level 
WISSDOM research philosophy.13 
The SEM emphasizes the multiple in-
fluences on health-related outcomes 
including the individual, peer, com-

munity, institution, and policies. The 
SEM offers the structure to explore 
the linkage between the broader ex-
ternal environment (including com-
munity and health care systems) and 
individual and their interpersonal 
relationships (Figure 2).14 The model 
also includes sociodemographic mod-
erators (race/ethnicity, age, income, 
education, urban-rural residence), 
psychosocial moderators (self-effica-
cy, fatalism, perceived social support, 
interpersonal-family relationships), 

Environment

Life Course

Figure 2. Social ecological model14

Reprinted with permission from the National Academies Press © 2000. National Academy of Sciences.
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and clinical moderators (comorbidi-
ties).  Collectively, these two mod-
els provide the necessary focus for 
WISSDOM research projects, all 
of which are designed to ultimate-
ly improve stroke recovery for all. 

WISSdoM projectS

 WISSDOM is organized around 
three research projects and a train-
ing center. WISSDOM projects 

were designed to target post-hos-
pital factors that affect the all-im-
portant “last mile” in the stroke 
recovery experience (Figure 3).

Project #1 (Basic Science) - 
Metabolic Determinants of 
Vascular Stiffness in Health 
Disparities Stroke
 The objective of this basic sci-
ence project is to evaluate the im-
pact of “host” factors on stroke 
recovery using a novel animal ap-

proach. The project was designed 
to model recovery from middle ce-
rebral artery (MCA) occlusion in 
obese rats and compare those ob-
servations to lean rats. Basic science 
studies have traditionally focused 
on the role of cerebral ischemia 
and reperfusion injury in young 
animals of a pristine background. 
This study is designed to explore the 
mechanisms associated with stroke 
in animals and translate those to 
humans. Thus, this study will evalu-

project

project

Figure 3. Recovery from stroke: the conceptual domains.



Ethnicity & Disease, Volume 28, Number 1, Winter 2018 65

WISSDOM Center - Adams et al

ate a rat model of cerebral ischemia 
to determine the impact of obesity, 
diabetes, age, salt sensitivity hyper-
lipidemia, and hypertension on in-
flammation and reactive oxygen spe-
cies (ROS) during stroke recovery.  
 Hypotheses for this study in-
clude: 1) In animal models with 
heavy negative vascular risk, MCA 
occlusion is associated with an in-
crease in inflammation that results 
in cell death and decreased func-
tional recovery compared with low 
burden animals who receive the 
same induced lesion; 2) In animal 
models with heavy negative vascu-
lar risk, MCA occlusion is associ-
ated with an increase in lysosomal 
membrane permeability, and release 
of cathepsin B, that result in more 
ischemic injury and less functional 
recovery compared to low burden 
animals; and 3) Inhibition or loss 
of cathepsin B activity leads to a 
reduction in apoptosis, ROS, in-
flammasome activation resulting 
in relative vascular protection and 
enhanced recovery compared with 
animals without this intervention.
 To test hypothesis 1, Zucker 
fatty and lean rats and stroke-
prone spontaneously hypertensive 
(SHRSP) rats will be used to de-
termine the changes in inflamma-
tion and other markers of stroke 
risk in the brain following cerebral 
ischemia and reperfusion injury.  
For hypothesis 2, Zucker fatty and 
lean rats and SHRSP rats will be 
used to determine the impact of 
stroke risk factors on stroke recov-
ery.  For hypothesis 3, experiments 
will be designed to determine the 
impact of cathepsin B on inflam-
matory mechanisms associated with 

stroke. Rats and mice will be given 
a stroke and then treated with in-
hibitors at various timepoints to 
determine the impact of inflamma-
tion and inflammasome markers. 
 It is expected that this project 
will offer mechanistic information 
on “if ” and “how” a higher burden 
of negative vascular health factors 
(obesity, diabetes, age, salt sensitiv-
ity and hyperlipidemia) influences 
the induction of ROS production 
and activation of inflammation 
known to decrease stroke recovery.  
Specifically, information on how 

assess the architecture of neural con-
nectivity in the brain connectome. 
The brain connectome is an indi-
vidualized and comprehensive map of 
structural connectivity in the brain, 
which provides a signature measure 
of brain network arrangement and 
complexity. The specific aims of this 
project are: 1) To stratify brain con-
nectome attributes in a cross-sec-
tional mixed-race sample of stroke 
survivors in relation to cardiovascular 
risk factors and degrees of physical 
and cognitive activities prior to the 
stroke; and 2) To assess the relation-
ship between richness and integrity of 
the connectome and stroke recovery.
 For Aim 1, data will be col-
lected to evaluate the relationship 
between pre-stroke cardiovascular 
risk factors (arterial stiffness, ge-
netic polymorphisms of the Brain 
Derived Neurotrophic Factor), 
pre-morbid reading abilities, exer-
cise habits, and connectome net-
work properties of the contralateral 
brain hemisphere of patients using 
a surrogate measure of pre-stroke 
brain health. For Aim 2, short- and 
medium-term stroke recovery data 
and quantitative measures of orga-
nized brain networks obtained from 
the connectome will be evaluated 
in relationship to stroke recovery. 
 It is expected that a better un-
derstanding of the individualized 
and comprehensive map of the 
brain connectome will provide the 
team an individual measure of brain 
complexity for each stroke survi-
vor. This information will provide 
information about brain organiza-
tion before and after stroke and 
which factors are related to a protec-
tive advantage for stroke recovery. 

WISSDOM projects were 
designed to target post-

hospital factors that affect 
the all-important “last 

mile” in the stroke recovery 
experience.

the burden (low vs high) of factors 
contribute to vascular health will be 
utilized to design therapeutic ap-
proaches to treat stroke in humans. 

Project #2 (Clinical Science) - 
Influence of Pre-morbid Brain 
Health on Stroke Recovery
 The objective of this clinical sci-
ence project is to evaluate the rela-
tionship between cardiovascular risk 
factors, degrees of physical and men-
tal activity prior to the stroke, brain 
tissue integrity, and neurological re-
covery after the stroke. The study will 
utilize neuroimaging techniques to 
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Project #3 (Population 
Science) - Community-
based Intervention under 
Nurse Guidance after Stroke 
(CINGS)
 The objective of this population 
science research is to explore the con-
tributors of worse recovery among 
AAs relative to Whites. To date, it is 
unclear why racial-ethnic disparities 
in stroke recovery exist and conse-
quently treatments designed to im-
prove stroke recovery in AAs have 
been slow to emerge. It is tenable that 
patient-related factors (expectations 
and confidence in their recovery) 
contribute to the racial disparity gap 
that currently exists.  In addition, it 
is possible that the families of stroke 
survivors and the communities where 
they reside also contribute to the dis-
parities in stroke. Therefore, inter-
ventions designed to improve stroke-
related outcomes in AAs must also 
consider family and community fac-
tors during the development and im-
plementation of novel interventions.15 
 The specific aims of this project 
will be achieved in three phases:

Phase 1: Formative Identification 
of Intervention Targets with Major 
Community Input (Qualitative)
 Aim 1. To document the per-
ceived barriers and facilitators of 
post-stroke recovery (functional, 
psychosocial status and quality of 
life) in AAs with stroke, their fami-
lies, community leaders, health pro-
viders, and rehabilitation specialists. 

Phase 2: Intervention 
Development and Pre-Testing
 Aim 2. To develop the CINGS in-
tervention components to improve: 

a) stroke recovery; b) blood pressure 
control; and c) community partici-
pation in stroke recovery activities 
by integrating evidence-based guide-
lines and community-generated 
evidence to address factors that per-
petuate disparity in stroke recovery.
 Aim 3. To refine the CINGS in-
tervention via: a) a review by experts; 
b) focus groups of AAs with stroke; 
c) health provider focus groups; 
and d) finalizing the intervention.  

Phase 3 Pilot-Testing to Obtain 
Estimates of Variability and 
Preliminary Evidence of Impact
 Aim 4. The developed in-
tervention will be field-tested 
utilizing randomized control 
trial and Reach Effectiveness 
Adoption Implementation Main-
tenance (RE-AIM)16 framework 
to evaluate the intervention.
 In Phase 1, the project is de-
signed to identify the factors that 
contribute to racial differences in 
stroke recovery. Traditionally, sci-
entists have primarily targeted the 
patient themselves. The project 
takes a multi-level approach to ex-
plore participant/patient, families 
and community. In Phase 2, infor-
mation obtained in Phase 1 will 
be used to develop an intervention 
delivered by nurses and community 
health workers to improve recovery 
after stroke. The intervention will 
be tested in Phase 3 of the project. 
 It is expected that by addressing 
stroke recovery not only at the level 
of patient, but also at family and 
community levels, critical factors re-
lated to poor stroke recovery in AAs 
will be identified and integrated into 
novel interventions. More specifi-

cally, it is anticipated that this novel 
research project will help the team: a) 
understand how patient, family, and 
community level factors contribute to 
stroke recovery; b) engage communi-
ty members (stroke survivors, health 
providers, families) particularly racial 
minorities who will be critical to the 
development of targeted interven-
tions necessary to close the racial dis-
parity gap in stroke recovery; and c) 
integrate knowledge obtained from 
the project to address the critical in-
terplay of socio-environmental and 
behavioral factors necessary for the 
development of multi-level commu-
nity based interventions for commu-
nity dwelling AAs with stroke. The 
outcomes of this project will build 
on the growing literature related 
to environmentally guided lifestyle 
and self-management programs.17,18

WISSdoM traInIng 
prograM

 The primary goal of the WISS-
DOM training program is to develop 
new investigators who will advance 
stroke recovery research. The train-
ing program is organized to facilitate 
a synergistic partnership between 
mentors and mentees with a specific 
focus on stroke recovery and the chal-
lenges associated with poor recovery 
among AAs. It is expected that the 
training program will develop prop-
erly trained junior investigators who 
will lead future biomedical stroke re-
search. Both the WISSDOM train-
ing and research projects are sup-
ported by an advisory committee.
 The training program will be 
systematically incorporated into the 
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three WISSDOM research projects. 
The specific aims of the WISSDOM 
training program are: 1) To select 
qualified scientists with potential 
to contribute to current and future 
knowledge in stroke outcomes and 
disparities research; 2) To increase 
fellows’ knowledge, skills, and mo-
tivation to develop independent 
research careers in stroke recovery 
and disparities research; 3) To pro-
vide fellows with intensive indi-
vidualized training and guidance in 
grant writing; and 4) To empower 
fellows to become independent 
scientists by maximizing their ca-
reer development opportunities us-
ing a congruent mentoring model. 
 This training program will es-
tablish a network of junior fac-
ulty with varied research ex-
pertise in the areas of stroke 
recovery and disparities research. 

concluSIonS 

 WISSDOM research projects are 
designed to examine racial-ethnic 
disparities in stroke recovery in inno-
vative ways by using a comprehensive 
approach (basic, clinical, and popula-
tion science research). These research 
efforts will inform one another and 
facilitate the development of novel 
interventions to both improve stroke 
recovery and reduce the racial dis-
parity that currently exists. Finally, 
the WISSDOM training center will 
address the lack of scientists trained 
in translational stroke research.
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