Review

STROKE KNOWLEDGE

IN AFRICAN AMERICANS:

A NARRATIVE REVIEW

Objective: The purpose of this review is to
evaluate the state of knowledge in regard
to stroke literacy in African Americans.
This topic is important for assessing the
specific gaps in stroke knowledge for this
population, as well as to evaluate the
methodology that has been used to assess
stroke literacy.

Methods: This narrative review includes
studies that evaluated and reported stroke
knowledge in African Americans and were
published between January 2000 and
October 2015.

Results: Our review revealed that
disparities may exist in recognition of
headache and visual symptoms, knowledge
of the organ in which stroke occurs,

and identification of tobacco use as a

risk factor. Stress may be perceived as a
more important risk factor among African
Americans than among White Americans.
The literature does not suggest disparities
in knowledge of the appropriate action to
take for stroke.

Conclusions: Racial disparities may exist
for specific domains of stroke knowledge.
Future studies should explore specific
gaps in knowledge to be addressed in
stroke prevention interventions for African
Americans. Standardization of methods

is needed to aid comparisons across
populations. The relationship between
stroke knowledge and clinical outcomes
also needs to be evaluated. Ethn Dis.
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INTRODUCTION

Stroke remains a leading cause
of death in the United States.'
While stroke mortality has de-
creased over time, it remains two
times higher for African Americans
compared with White Americans.’
Stroke mortality and incidence have
decreased at slower rates for African
Americans and therefore stroke dis-
parities have increased over time.”

Racial differences in stroke in-
cidence and mortality are partially
explained by disparities in preva-
lence, control, and the impact of
risk factors, especially hypertension
and diabetes.> Some approaches
to addressing stroke disparities in
African Americans have focused
on improving risk factor awareness
and control and increasing stroke
literacy, which has been previously
defined as the knowledge of stroke

symptoms and risk factors.’” Addi-
tional aspects of stroke literacy may
include knowledge of treatment and
appropriate stroke-related behavior.

Several studies have shown that
while the majority of Americans do
not have a basic understanding of
stroke, stroke knowledge is poorer
among African Americans."® This
finding is not consistent, and many
studies do not show racial differ-
ences in all aspects of stroke knowl-
edge. There are limitations in sev-
eral of these studies including the
types of questions posed and biases
inherent to telephone surveys.”"!

In this article, we review several
studies that have assessed stroke
knowledge in primarily African
American groups or that have ex-
plored disparities in stroke knowl-
edge. We also summarize specific
gaps in knowledge that can be target-
ed for stroke literacy interventions.
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METHODS

Computerized searches of the
literature for relevant articles writ-
ten in English and published be-
tween January 1, 2000 and October
31, 2015 were conducted in April
2013 and December 2015 using
Medline. Search included
stroke knowledge, stroke literacy,

terms

African American, Black, dispari-
ties, and attitudes. Hand searches
were performed of references in
articles identified through the com-

... we review several studies
that have assessed stroke
knowledge in primarily

African American groups
or that have explored
disparities in stroke

knowledge

puter searches. Studies were includ-
ed if they met the following criteria:
1) were conducted in the United
States in majority African American
communities or where knowledge
specific to African Americans was
reported; 2) were conducted in the
general community (not hospital-
ized or institutionalized patients);
and 3) reported knowledge of signs
and symptoms of stroke, the organ
in which stroke occurs, risk factors
for stroke, treatment of stroke, or
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appropriate action to take for stroke.
Among 273 abstracts identified and
35 articles reviewed, 14 articles were
selected for the narrative review
based on these criteria. These 14
articles are summarized in Table 1.

DiscussioN

Location of Stroke

Knowledge of the organ in which
stroke occurs was assessed in a few
studies that reported stroke knowl-
edge in Africans Americans. Willey
et al reported on a stroke literacy
survey in Central Harlem in which
56.3% of African Americans com-
pared with 72.7% of Whites cor-
rectly identified the brain in a mul-
tiple choice question.” Biederman et
al reported on a telephone survey of
two counties in North Carolina in
which 59.6% of African Americans
compared with 77.7% Whites an-
swered correctly to an open-ended
question that stroke occurs in the
brain or head.’” Similarly, 50.7%
of participants in a telephone-based
survey of African Americans in De-
troit responded that a stroke occurs
in the brain."” In our study of stroke
knowledge in inner-city Baltimore,
57.5% of participants, 95% of
whom were African American, cor-
rectly identified the brain in a mul-
tiple-choice question.'” Although
this topic has not been addressed
by many studies, the literature sug-
gests that there is a gap in this basic
knowledge. This knowledge may be
important for increasing self-effica-
cy in stroke risk factor and symp-
tom recognition, which may posi-

tively influence health behavior.”>""”
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Signs and Symptoms

Knowledge of signs and symp-
toms of stroke is important for
taking appropriate action when a
stroke occurs. While the majority of
prior studies that have reported on
stroke knowledge in African Ameri-
cans have assessed knowledge of
signs and symptoms, there is some
discrepancy in the literature about
the degree to which disparities exist.
Much of the literature is based on
reports of data from the Behavior-
al Risk Factor Surveillance System
(BRESS), a CDC-based telephone
survey, which contains a heart and
stroke module.” This module in-
cludes six close-ended (yes/no)
questions about signs of stroke and
one question about the correct ac-
tion to take for heart attack or stroke
symptoms. The symptoms of stroke
included in this module are: con-
fusion or trouble speaking; sudden
loss of vision, sudden numbness or
weakness; sudden trouble walking,
dizziness, or loss of balance; and
sudden headache. Chest pain is also
included as an incorrect answer.

Greenlund et al used 2001 BRFSS
data to evaluate disparities in stroke

African

American race was associated with

symptom  knowledge."”
poorer symptom knowledge based on
likelihood of answering all questions
correctly after controlling for age, risk
factors, and measures of socioeco-
nomic status (SES). While there were
no statistical analyses for differences
in recognition of individual symp-
toms between African Americans
(AA) and Whites (W), visual symp-
toms (57.3% AA vs 70.4% W) and
trouble speaking or confusion (80.8%

AA vs 90.2% W) showed the greatest
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Table 1. Knowledge among African American participants in stroke literacy studies

Study/Methods

Risk Factors

Signs/Symptoms

Action

Biederman'? 2012; N = 2063;
Telephone, open-ended; 26.9% AA,
68.7% F; Mean age (all participants)
=516 +17.7

Fang® 2005; N = 71994; Telephone
(BRFSS), close-ended?; 10.6% AA,
62.2%F; Age > 18

Fussman?' 2009; N = 4790; Tele-
phone (MiBRFS), open-ended; Spe-
cific demographic data not reported;
Age>18

Greenlund™ 2003; N = 61019;
Telephone (BRFSS), close-ended;
10% AA, 40.8% F; Age > 18

Lutfiyya?® 2008; N = 11269; Tele-
phone (BRFSS), close-ended; 100%
AA, 100% F; Age > 18

Lutfiyya?* 2008; N = 19163; Tele-
phone (BRFSS), close-ended; 9.4%
AA, 100% male; Age 18-90

Lutfiyya?? 2009; N = 16104; Tele-
phone (BRFSS), close-ended; 13.7%
AA, 100% F; Age 45-54; Mean age
(AA) = 49.23

Mochari-Creenberger? 2014; N

= 1205; Telephone (AHA NWTS),
open-ended; 17% AA, 100% F; Age
> 25

Pratt'® 2003; N = 379; Telephone,
open and close-ended; 100% AA,
71.6% F; Age > 50; Mean age =
64.7 = 10.0

Saller® 2010; N = 188; Person-to-
person, close-ended; 100% AA, 67%
F; Age 18-74; Mean age = 34.9 =
13.5

Sharrief'* 2015; N = 80; Paper
questionnaire, close-ended; 95%
AA, 30% F; Age 22-82; Mean age =
51.5,SD = 11.2

Skolarus' 2010; N = 332; Person-
to-person survey, vignettes; 89.5%
AA,71% F; Median age (adults) = 47
(IQR 33-54)

Willey” 2009; N = 1023; Person-
to-person, close-ended; 65.7% AA,
68% F; Age 13-94; Mean age = 51.6

Top 3 reported: HTN (39.8%); DM
(9.7%); diet (8.2%)

Top 3 reported: HTN (33.7%); stress
(33.6%); diet (33.1%)

“Causes”: HTN (58.8%), stress
(29.3%), diet (16.9%)

HTN (90.4%), stress (82.4%),
tobacco (61.7%), DM (46.8%)

stress (90%), HTN, DM, and tobacco
(80%), sleep apnea, AF, obesity
(58.6%)

HTN (87.3%), DM (53.8%), smoking
(42.3%)

Top 3 reported: numb/weak
(24.1%); dizzy (17.4%); chest pain
(11.8%)

confused/ impaired speech (79.0%),
numb/weak (88.0%), visual (58.8%),
dizzy/difficulty walking (75.8%),
headache (55.8%)

Top 3 reported: numb/weak (63.1%),
confused/impaired speech (32.5%),
visual symptoms (16.7%)

confused/impaired speech (80.8%),
numb/weak (91.2%), visual (57.3%),
dizzy/difficulty walking (79.0%),
headache (58.4%)

confused/impaired speech (94.2%),
numb/weak (96.5%), visual (81.7%),
dizzy/difficulty walking (91.6%),
headache (58.3%)

confused/impaired speech (89.4%),
numb/weak (95.2%), visual (77.7%),
dizzy/difficulty walking (89.7%),
headache (56.2%)

confused/impaired speech (95.7%),
numb/weak (97.7%), visual (84%),
dizzy/difficulty walking (92.5%),
headache (65.7%)

Top 3 reported: numb/weak (55%),
confused/impaired speech (44%),
headache (24%)

Top 3 reported: numbness (29.3%),
dizziness (16.9%), slurred speech
(15.5%)

confused/impaired speech (60.1%),
numb/weak (72.3%), vision (35.6%),
dizzy/difficulty walking (43.1%),
headache (39.9%)

77.5% correctly identified weakness,
slurred speech, and vision loss as
symptoms of stroke

51% of adults correctly identified
stroke vignettes

speech (62.5%), weakness (70.8%),
blurred vision (44.0 %), headache
(59.6%)

90.1% call 911

83.7% call 911
“for heart attack or
stroke”

84.3% call 911 for
“heart attack or
stroke”

86.6% call 911 for
“heart attack or
stroke”

82.1% call 911 for
“heart attack or
stroke”

87.9% call 911 for
“heart attack or
stroke”

86% call 911

70.4% call 911

43.1% call 911

87.5% call 911

89% adults would
call 911 for
“stroke”

89.6% call 911

a. Close-ended questions include yes/no and multiple choice.
AA, African American; F, female; RF, Risk factors; HTN, hypertension; DM, diabetes mellitus; AF, atrial fibrillation; BRFSS, Behavioral Risk Factor Surveillance System;
MiBRFS, Michigan Behavioral Risk Factor Survey; AHA NWTS, American Heart Association National Women'’s Tracking Survey.

Ethnicity & Disease, Volume 26, Number 2, Spring 2016

257



Stroke Knowledge in African Americans - Sharrief et al

unadjusted differences by race. Head-
ache was least likely to be recognized
by both groups (58.4% AA vs 62.4%
W). Fang et al also showed the great-
est discrepancy in recognition of loss
of vision and speech/confusion by
race, along with overall poor recog-
nition of headache as a symptom.?
Similarly, Fussman et al reported
that African Americans were less
likely to identify trouble with vision,
or trouble speaking or understand-
ing speech compared with Whites.”!

Lutfiyya et al used BRESS data
(2003-2005) to examine dispari-
ties in stroke symptom knowledge
for midlife women aged 45-54 years
by calculating a composite knowl-
edge score.”” A low score indicated
that fewer than four of the seven
questions were answered correctly.
While a low score was associated
with African American race after
adjusting for age and SES measures,
only 5% of all women surveyed re-
ceived a low score. Symptoms least
likely to be identified as symptoms
of stroke included severe headache
(65.7% AA vs 72.4% W) and trou-
ble seeing in one or both eyes (84%
AA, 93.4% W). More than 90% of
African American and White par-
ticipants identified confusion or
trouble speaking, sudden numb-
ness or weakness, or sudden trouble
walking/dizziness/loss of balance as
symptoms of stroke. Similar meth-
odology was used to assess dis-
parities among African American
women aged 18 to 64 years using
2003-2005 BRFSS data; however,
a composite heart attack and stroke
knowledge score was the primary
endpoint.”” Again, visual symptoms

(81.7%) and headache (58.3%) were
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least likely to be correctly identi-
fied in the module. Similar findings
were reported when these methods
were used to examine disparities in
men using the BRFSS module.”

Other investigators have used
slightly different methods to explore
disparities in symptoms knowledge.
Sallar et al conducted a cross-sec-
tional study using a survey adminis-
tered by person-to-person interview
in four counties in the Mississippi
Delta.” This survey was conducted
in a group of 188 African Ameri-
cans, with mean age 34.9. Com-
pared with numbness/weakness
(72.3%) and confusion (62.1%),
recognition of visual symptoms
(35.6%), dizziness (43.1%), and
headache (39.9%) was
Though the stroke literacy study

poor.

by Willey et al found no significant
difference in symptoms recogni-
tion between African Americans
and Whites, recognition of blurred
vision and headache was poor for
both groups.” However, in our Bal-
timore-based study, 77.5% of par-
ticipants identified “all of the above”
(weakness, slurred speech, and vi-
sion loss) as the correct answer to a
multiple choice question regarding
stroke symptoms.'* Visual symp-
toms, therefore, may be accepted
as stroke symptoms in combination
with the more well-acknowledged
symptoms of weakness and slurred
speech, but may not be recognized
as stroke symptoms on their own.

In the Detroit-based study using
open-ended questions, participants
(29.3%),
slurred  speech  (19.5%), dizzi-
ness (16.9%) and severe headache

(15.6%) when asked about warning

mentioned numbness
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signs of stroke.”” The study by Bie-
derman et al also used open-ended
questions and found that among Af-
rican American participants, numb-
ness (24.1%), dizziness (17.8%),
and chest pain (11.8%) were most
likely to be mentioned as first signs
of stroke.”” White
similarly ~ mentioned numbness
(23.4%) and dizziness (17.7%),

but did not mention chest pain in

participants

the top five responses. Although
an open-ended telephone survey
by Mochari-Greenberger et al did
not show any significant differences
between races, symptom knowl-
edge was found to be generally low.
Similar to White participants, Af-
rican American participants iden-
tified weakness (55%) and trouble
speaking (44%) as stroke “warn-
ing signs” more frequently than
severe headache (24%), dizziness
(21%), and vision loss (14%).%
These open-ended studies showed
poorer symptom knowledge than
close-ended studies overall, suggest-
ing that close-ended questions may
overestimate stroke knowledge.'*"
Nonetheless, studies using close-
ended questions cannot be dis-
counted, as recognition of stroke
signs when they occur may be more
important than spontaneous recall.

Taken stud-

ies suggest poorer recognition of

together, these
headache and visual symptoms of
stroke in African Americans com-
pared with Whites. Additionally,
recognition of confusion or dif-
ficulty speaking is poor in African
Americans and Whites; however
this description of symptoms is
not specific and may refer to apha-
sia, dysarthria, and/or neglect as



evidence of stroke. Future studies
can help to further clarify where
specific knowledge deficits exist.

Risk Factors

Knowledge of stroke risk fac-
tors may be important for moti-
vating stroke prevention through
risk factor screening/control and
encouraging lifestyle  modifica-
tion for risk factor prevention.

Sallar et al found that African
American residents of counties in
the Mississippi Delta were more like-
ly to select hypertension (90.4%),
stress (82.4%), and hypercholes-
terolemia (71.3%) than tobacco
use (61.7%) and diabetes (46.8%)
as risk factors.” Willey et al found
that while 87.3% African American
participants identified hypertension
as a risk factor, smaller proportions
identified diabetes (53.8%) and to-
bacco use (42.3%). Among these
three risk factors, racial differences
only existed in the identification of
tobacco use. Stress was not included
as an incorrect option. In our study,
90% of participants incorrectly
identified stress as the number one
risk factor for stroke. Addition-
ally, a higher proportion of par-
ticipants identified hypertension,
diabetes, and tobacco use (80%) as
risk factors than sleep apnea, atrial
fibrillation, and obesity (58.6)."

Using open-ended questions,
Biederman et al found that Afri-
can American participants were
most likely to name hypertension
(39.8%), diabetes (9.7%) and poor
nutrition (8.2%) as the top three
risk factors for stroke.'* Tobacco use,
which was second most likely to be

named by Whites (10.5%), was not
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one of the top five risk factors iden-
tified by African Americans. Inter-
estingly, 6.6% of African Americans
named stress as one of the top three
risk factors. Similarly, Fussman et al
reported that while African Ameri-
cans were most likely to correctly
name hypertension (33.7%) and
diet (33.1%) as important risk fac-
tors, Whites named hypertension
(33.2%) and tobacco use (29.5%).%"
Their study also found that stress
was named by 33.6% of African
Americans compared with 17.5%
of Whites. A slightly different ap-
proach was taken by Pratt et al, who
used open-ended questions to ask
about “causes” of stroke and medical
conditions contributing to stroke."’
While hypertension (58.5%), stress
(29.3%), and diet (16.9%) were the
most commonly identified causes of
stroke, hypertension (59.3), heart
disease (15.4), and diabetes (11.5%)
were named as medical risk factors.

While fewer studies have ad-
dressed stroke literacy as it relates to
risk factor knowledge, the literature
suggests that African Americans
are most likely to correctly identify
hypertension as a major risk factor
and less likely to identify diabetes
and tobacco use. Racial disparities
may exist in knowledge of tobacco
use as an important risk factor for
stroke. These studies also suggest
that stress may be considered an im-
portant risk factor among African
Americans. This perception of stress
as a major risk factor for stroke
may have implications for health
behaviors directed toward recog-
nized modifiable risk factors. For
example, an individual’s perception
of the benefits of blood pressure

Ethnicity & Disease, Volume 26, Number 2, Spring 2016

control or tobacco cessation may
be lower if they believe that stress
is an important factor that they
have less power to control, thereby
decreasing motivation for positive
health behavior change. Alterna-
tively, the recognition of stress as a
risk factor by African Americans in
higher proportions compared with
Whites could be an indicator of an
actual higher exposure to psychoso-
cial stress in the African American

...the literature suggests
that African Americans
are most likely to correctly
identify hypertension as a
major risk factor and less

likely to identify diabetes

and tobacco use.

population compared with Whites.

The finding that, compared with
Whites, more African Americans
consider stress an important risk
factor deserves careful examination.
Stress is a broad term, which may
describe acute emotional stressors,
sub-acute and chronic stressors of
daily living, or even psychological
states such as depression. Brotman
et al described associations between
these stressors and cardiovascular
disease.”” Recent studies have linked
psychosocial distress and perceived
stress to stroke risk.?® 2 More stud-
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ies are needed to explore the contri-
bution of stress and perceptions of
stress to stroke risk. Differential ex-
posure to stressors related to racially
linked social disadvantage could help
explain disparities in stroke knowl-
edge, morbidity, and mortality.

Action for Stroke

African Americans are more
likely to have delayed hospital ar-
rival after the onset of stroke symp-

toms.>"2

Early hospital arrival has
implications for acute stroke treat-
ment with tissue plasminogen ac-
tivator (t-PA). A number of stud-
ies have investigated knowledge
of appropriate action to take for
signs of stroke. Most prior studies
have shown that African Americans
know the appropriate actions to

take.7'12'13'17'2°'22'24 When

However,
asked about actions for specific signs
of stroke, individuals are generally
less likely to choose the appropri-
ate action.'”"” This may indicate a
simultaneous understanding of ap-
propriate actions when faced with
the certainty of stroke and inability
to recognize individual symptoms
as stroke, culminating in an over-
all loss of self-efficacy when faced
with the challenge of recogniz-
ing stroke upon actual occurrence.

Few studies have assessed
knowledge of availability of tissue
plasminogen activator (t-PA) for
treatment of acute ischemic stroke.
Using the Michigan BRFSS (2004)
and open-ended questions, Ander-
son et al found racial disparities
in awareness of t-PA and the time
window for t-PA. Compared with
34.6% of White participants, only

20.4% of African Americans were
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aware of t-PA. Furthermore, com-
pared with 18% of Whites, 7%
of African Americans were aware
both of t-PA and the time window
for treatment.” Using close-ended
questions, Pratt et al found that
13.5% of participants were aware
of t-PA, and that 59.9% were aware
of a 3-hour time window.'? Further
studies are needed to assess the cur-
rent state of knowledge of t-PA and
its time window for stoke treat-
ment among African Americans.

Although most studies have not
found disparities in knowledge of
the appropriate action to take for
stroke, symptom recognition and
knowledge of the time window for
t-PA administration may contrib-
ute to disparities in hospital arrival.
Knowledge does not necessarily
translate into action, and the con-
tribution of other barriers such as
health insurance status, concerns
about costs of stroke treatment,
and trust in the health care system
should be further explored. Future
educational campaigns should in-
clude information about the avail-
ability of t-PA and the time window
for stroke treatment, provide tips
and emphasis on recognizing symp-
toms, and address social and eco-
nomic barriers to seeking acute care.

CONCLUSIONS

Our review of the literature sug-
gests that, for African Americans,
knowledge deficits exist within the
different domains of stroke literacy.
Knowledge of headache and visual
symptoms is poor for African Amer-
icans. Knowledge of “confusion or

Ethnicity & Disease, Volume 26, Number 2, Spring 2016

difficulty speaking” is also poor and
may reflect a lack of recognition of
dysarthria, aphasia, and/or loss of
higher cortical functions. Hyperten-
sion is most likely to be identified as
a risk factor by African Americans.
However, knowledge deficits exist
for recognition of tobacco use and
diabetes as risk factors, and Afri-
can Americans are more likely to
name stress as an important risk
factor for stroke. Finally, some lim-
ited data suggest that disparities
exist for knowledge of time win-
dow for and availability of t-PA.

Disparities in knowledge identi-
fied in our review should be explored
in future stroke literacy studies and
addressed in educational campaigns
targeting African American com-
munities. Models of health behav-
ior should be used to study how
health beliefs and environmental
influences affect the way knowledge
translates into behavior. Finally, a
standardized method for the assess-
ment of stroke literacy is needed to
aid in comparisons across popula-
tions and to allow for consistent
ongoing data collection. This would
also facilitate the implementation
of studies to elucidate the relation-
ship between stroke knowledge and
behavioral and clinical outcomes.
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