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ABSTRACT

Background: Stroke has the highest global burden of any neurological disease. Many studies
investigate secondary stroke prevention strategies, but the outcomes remain poor, and the rates
of recurrent stroke stay high.

Purpose: This review synthesizes the existing studies that focus on educational strategies for stroke
survivors to reduce their risk of further stroke.

Methods: A systematic search of the literature was undertaken across PubMed, CINAHL Plus,
PsycINFO and ERIC, for articles published from 2010 to 2020. The selected articles were
critically appraised using tools from the Joanna Briggs Institute (JBI), before being thematically
analyzed.

Results: A total of 20 studies were identified. Three main themes and sub-themes: 1) Focus
(healthy behaviors, physical and psychological aspects, health literacy); 2) Types of interven-
tion (program characteristics, structure and approach); 3) Future implications (positive values
and challenges).

Discussions: Current programs are feasible and can have significant benefits on physical, psychological,
and health literacy but are inadequate for improving smoking cessation, alcohol consumption and
weight control behaviors.

Translation to Health Education Practice: How to reinforce healthy behaviors remains an issues
to resolve. Understanding the stroke survivor's health literacy, the utilization of technology may
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offer the benefits of making education easily tailored to the individual’s needs.

Background

Every year 15 million people worldwide experience
stroke, more than one third die and another
five million are left permanently disabled based on
a systematic analysis from the current Global Burden
of Disease study." A quarter of these strokes are recur-
rent and this number has not changed over the last
decade.” This places stroke as the highest global burden
of neurological disease and indicates that implementing
successful preventive strategies is still sub-optimal.
Without significant changes in stroke prevention prac-
tices, the prevalence and costs of stroke care are antici-
pated to increase steadily.’

Stroke places a burden on the patient, their family
and the community. Stroke survivors have different
limitations and conditions than patients with no stroke
history because stroke survivors frequently require
ongoing rehabilitation and support from caregivers,
which can result in among other things, loss of
earnings.* In addition, stroke survivors and their

caregivers are expected to manage more complex health
care issues at home, adjust to a new life and handle the
health and social care system.*”® This can make them
more susceptible to worse outcomes and at higher risk of
complications.”

Purpose

Despite many studies investigating secondary pre-
vention strategies for stroke survivors, outcomes
remain poor and rates of secondary stroke remain
high. Many stroke survivors do not modify their
health behaviors after stroke and it has been
reported that appropriate medication adherence is
difficult for many patients to achieve.” Thus, the
purpose of this review was to explore the existing
studies available that focus on educational strategies
for patients with a focus on behavior modification
after stroke in order to reduce their risk of second-
ary stroke.
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Methods

A comprehensive and systematic search of the literature
was undertaken across four databases: PubMed,
Cumulative Index of Nursing and Allied Health
(CINAHL) Plus, PsycINFO and ERIC for articles

Table 1. Search terms (* denotes truncation).
Educational

Secondary stroke

prevention intervention Person
stroke prevention AND educat* AND patient
OR OR OR
prevention of stroke Information person
OR OR OR
secondary stroke education* program* family
OR OR OR
recurrent stroke Awareness carer
OR
Caregiver
OR
Survivor

published from 2010 to 2020 using keywords and
phrases related to secondary or recurrent stroke preven-
tion education for patients and their family and/or care-
givers as search terms. The search terms were combined
using the Boolean logical operators AND/OR. Also, to
strengthen the search strategy, truncation (*) was used.®
The search terms used and how they were combined are
summarized in Table 1. In addition, hand-searching for
relevant articles using the reference lists of key articles
was undertaken.

The initial search identified 2126 relevant primary
resources; of these 2078 were duplicates and 1527 did
not meet the inclusion criteria. The inclusion criteria
were that articles must consider secondary stroke pre-
vention with a focus on the patient and/or family/care-
giver, have an education focus and be written in English.
A further 514 full-text articles were excluded after
reviewing the title and abstracts leaving 37 articles

Figure 1. PRISMA Flow diagram of literature search process and study selection.
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remaining. After reviewing the full text 17 articles were
excluded due to not meeting the inclusion criteria,
resulting in 20 full-text articles for this integrative litera-
ture review. Details of the literature search process are
summarized in the Preferred Reporting Items for
Systematic Reviews and Meta-analyses (PRISMA) flow-
chart (Figure 1).?

These 20 articles were then critically appraised using the
Joanna Briggs Institute (JBI) checklists, one of the recog-
nized evidence-based practice tools that support assess-
ment of the quality of the methodology, the risk of bias,
conduct of the research and analysis.'” A summary of the
20 articles, with each JBI score is provided in Table 2. Of
the 20 studies included in this review, 11 were randomized
controlled trials (RCT),'' ' four were one group pre-post
studies®*”*** and six studies were non-randomized con-
trolled intervention studies.”* >****® Overall, the quality of
evidence from the RCT studies were rated higher than
non-RCT and all studies scored medium to high rates;
therefore none were excluded on the basis of quality.

Thematic analysis was conducted using the steps
described by Braun and Clark.>' The first step was reading
and re-reading the chosen articles and noting key points.
Then coding was applied to generate a potential theme.
The initial themes were reviewed across all articles and
refined until the final themes were decided. All final themes
and sub themes, with their associated definitions, can be
seen in Table 3.

Results

This integrative literature review exploring secondary
stroke prevention education strategies for stroke sur-
vivors and their caregivers identified 20 studies that
spanned ten years, from 2010 to 2020. The studies
were conducted across five continents with six stu-
dies from North America,'®'**>*"?%%% five studies
each from Asia and Australia'"'>***"?° and two
each from Europe'””* and Africa.'>'® Most of the
studies (90%; n = 18) were conducted using quanti-
tative methods, while 10% (n = 2) used a mixed
methods design.**?®

Thematic analysis identified three main themes,
each with associated sub-themes (Table 3). The
main themes were the focus of secondary stroke
prevention, types of interventions, and future impact,
and these are described fully below. Although these
themes are presented separately, they are involved in
a progressive interconnection, which starts with
a problem-based focus, types of educational interven-
tions to manage the problem, and the impact of
educational interventions.

EDUCATIONAL STRATEGIES FOR SECONDARY STROKE PREVENTION e 3

Theme 1: Intervention focus

All reviewed studies identified a specific focus for sec-
ondary stroke prevention. Three sub-themes were evi-
dent. First, healthy behaviors to promote health and
Well_being‘l1—14,16,17,19,20,24,26,27,29,30,30 Second, educa'
tional interventions regarding physical'>'*"171%222%26
and psychological aspects of health,'>!>!%222226:29
Lastly, health literacy'>'®*'"*” and secondary stroke
prevention awareness.”*>>°%7

Healthy behaviors

Healthy behaviors were the most dominant focus of
secondary stroke prevention education and these beha-
viors aimed to maintain and improve the health and
well-being of the stroke survivor. Specific behaviors
were concerned with modifiable stroke risk factors
such as blood pressure/hypertension management, med-
ication adherence, smoking habits, diet or eating habits,
alcohol consumption, body size and weight control,
physical activity, self-management skills, medical check-
ups, sense of control, and preventing hospital
readmission, ' 1 #11719:20:2426730 Tywelve studies dis-
cussed healthy behavior management but only eight
studies reported significant outcomes, and these were
for medication adherence,'"'"?**®* exercise,’**
hypertension management,”® diet related to fruit and
vegetable consumption,20 salt intake, fat and fiber
intake,”  self-management behaviors,”” sense of
control,”® and preventing hospital readmission.*

Physiological and psychological aspects

Physiological and psychological aspects were also con-
sidered an essential focus and critical indicators of
secondary stroke risk. Physiological indicators
included management of activities of daily living
(ADL), cardio-metabolic values such as blood pressure,
body mass index (BMI), blood glucose, kidney func-
tion, and blood lipid levels.'h!* 1719222326
Additionally, psychological indicators were identified
related to anxiety and depression, satisfaction and
quality of life of the stroke survivor and their
caregiver/family,'>!>!$2224222930 " Eiohteen of 20
reviewed studies indicated physiological and psycholo-
gical aspects as being important to include for second-
ary stroke prevention education. Deng (2020) was the
only study which reported the effectiveness of the
educational intervention on physiological health not-
ing a Modified Barthel Index (MBI) (p = .017)"° and
psychological health with quality of life (p = .002).
Other physiological indicators that significantly
improved after the program were systolic blood
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Table 3. Themes and sub-themes with definitions.
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No Themes and definitions

Sub-themes and definitions

1 Intervention focus
Focus on aspects of secondary stroke prevention.

Types of intervention
Description of planned and structured interventions identifying design
and techniques to reach specific goals.

3 Future implication
Priority aspects for successful secondary stroke prevention education.

Health behaviors: Actions and activities related to recurrent stroke pre-
vention and improving health and wellbeing.

Physical and physiological aspects related to secondary stroke risk factors.
Health literacy: Stroke survivor's cognitive capacity and awareness of
secondary stroke prevention.

Programme characteristics: Different types and methods of secondary
stroke prevention interventions.

Structure and approach: Details about delivering the intervention includes
the technology utilization.

Positive values: current significant secondary stroke prevention outcomes
Challenges: Identified issues and problems that might influence secondary
stroke prevention outcomes.

26,28

pressure (SBP) and diastolic blood pressure (DBP),
total cholesterol level,'® arm motor status®> and MBI
Psychological indicators noted were depression,*
quality of life'>** and patient satisfaction.'"®*>*° None
of the reviewed studies reported significant outcomes
of secondary stroke prevention programmes on BMI,
blood glucose or kidney function.

Health literacy

Health literacy was identified as a sub-theme for healthy
behaviors for secondary stroke prevention noted by more
than half of the reviewed studies.”'****"**"* Health
literacy specifically related to knowledge and awareness
of stroke risk factors and prevention,'>'®1**
Furthermore, health literacy was linked to action that
might be taken by the stroke survivor. For example, health
motivation/fighting  spirit/immediate action, health
beliefs and self—efﬁcacy.20’23’25_28 From 11 studies, nine
reported significant improvement on knowledge,'»*****>
awareness,”® motivation,”>*’ health beliefs,”> and self-
efficacy®®*»**?® following the secondary stroke educa-
tional programme.

Theme 2: Types of intervention

The literature on secondary stroke prevention educa-
tion indicated that active participation by the stroke
survivor, with their caregiver/family was essential.
Those programmes that were well-planned and struc-
tured to assist the stroke survivor and their caregivers
reach their specific goals were beneficial and showed
positive outcomes. Findings from all studies indicated
two sub-themes: The programme’s characteristics,
such as the type and method of secondary stroke

prevention interventions''™'7!%2%2373% " and  the
structure and approach, including technology
utilization,'' 7212?73

Programme characteristics

Nine out of the 20 reviewed articles used an abbreviation or
acronym to describe their specific intervention.
Examples include the Shared Team Approach between
Nurse and Doctors for improved Risk Factor
Management ~ (STAND  FIRM),"*  Phone-based
Intervention Under Nurse Guidance After Stroke
(PINGS),"” Discharge Educational Strategy for Reduction
of Vascular Events (DESERVE)," Stroke Health Education
Mobile Apps (SHEMA),*' Educational brochure plus activ-
ities designed to enhance beliefs about stroke (Enhanced),”
Video-conferencing for a programme of self-management
to prevent stroke (V-STOP),”” Nurse Case Management
(NCM),?® Prevent 2nd Stroke (P2S)* and Steps Against
Recurrent Stroke (STARS).?

Fifteen articles (75%) described the advantages of
technology, either for digital monitoring using smart-
phones, Bluetooth sphygmomanometer, home blood
pressure monitoring,'”***® or using information and
communication devices when delivering or supporting
educational interventions (such as telephone follow-
up, periodic phone calls, telephone-based counseling,
web-based and telephone interviews, the use of a stroke
health-education mobile app, e-booklet, video confer-
encing, e-mail, web and smart phone-based
communication,'!"'®!?721:27730 Byt those studies were
not superior compared to the other five studies using
a more traditional educational approach. Interventions
using direct contact showed significant outcomes as
well. However, the studies were conducted about five
to ten years ago, when technology may have been less
commonly used.'”»**"*42®

Structure and approach

The structure of secondary stroke programmes were simi-
lar. For example, the type of education session (whether it
was a theory or practical session)'?™'*1$20-27:2%30 yhere
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the intervention was conducted (hospital, home or
both),?*2>**2728 when the implementation was delivered
(before discharge),'>'® at the time of discharge'®*° or
after discharge,'' "' who was involved in the pro-
gramme delivery (one person or using a joint multidisci-
plinary team approach)'®!>!'®1%2%28 and frequency and
length of time the intervention was implemented, evalu-
ated and followed-up (several times, daily, weekly, over
multiple weeks, monthly, bimonthly, three-monthly,
quarterly, every six months, and annually).'"!*!5-2325-30
Nonetheless, the outcomes of different types of educa-
tional interventions were not determined by the fre-
quency or length of the intervention. A short
intervention period (14 days),25 (28 days),” 1 month*®
or a longer intervention (1 year)*' all showed positive and
significant outcomes. In contrast, one study where the
intervention ran for one and a half years*' and another
for one month did not show significant outcomes."'

How the programmes were conducted also varied,
ranging from direct contact (using face-to-face consulta-
tion, a home visit, clinic visit or focus group
discussion)'!~1®2%23-2%27739 o indirect contact using
a device and media (for example text messaging, smart-
phone use, telephone follow-up mobile app or
telehealth).l1’17’19’20’25’30 Additionally, there were pro-
grammes that used a combination of both direct and
indirect contact.!''****>?73% " According to the
reviewed articles, it does not matter how the program
is delivered, as direct, indirect or mixed programmes
produced similar outcomes. For direct contact, stroke
survivors reported a key benefit related to attending
a stroke specific program with other stroke survivors as
this provided an opportunity to compare themselves to
other group members.”” Moreover, there were benefits
reported by the participants, with nearly 100% patient
satisfaction.”® It was also found that 73% of stroke sur-
vivors were interested in online programs and 63%
reported the programme was easy to use and they
would recommend it to other stroke survivors.>

Theme 3: Future implications

While most of the studies highlighted the benefits and
challenges for a successful secondary stroke prevention
intervention implications for continuing or improving
the programmes were also shared. Many positive ele-
ments were found among the secondary stroke preven-
tion programmes.“"m 1219202228 However, some
issues and problems were observed which might influ-

ence secondary stroke prevention outcomes that should
be addressed.'®'**!

Positive values

Most of the studies reported the benefits of the pro-
grams for stroke outcomes, such as
improved stroke prevention knowledge'*!®***>?7
patient satisfaction'®?®*”2*** improved patient’s qual-
ity of life,'>** greater medication adherence,'">**%3°
reduced hospital readmissions®>*® and improved
healthy behaviors, such as better hypertension
management,'*® taking regular exercise'***** and
improved diet.">'®*? In particular, 11 of the 20 studies
reported significant outcomes for specific interven-
tions. These included the Chinese study with 98 rurally
based participants who received an integrated transi-
tional care program,'> the use of motivational
interviewing,17 Phone-based Interventions under
Nurse Guidance after Stroke (PINGS),'® cognitive
rehabilitation,”” the Master Stroke program,”* home-
based tele-rehabilitation,* smartphone-based
management,”® Video conferencing for a programme
of Self-management TO Prevent stroke (V-STOP),*”
Nurse Case Management (NCM),*® Prevent 2™
Stroke (P2S)*° and the Steps Against Recurrent Stroke
(STARS) intervention.’® These studies used different
approaches suggesting that no specific intervention
can claim to be the most effective.

survivor’s

Challenges

The studies reviewed reported challenges that need to be
considered to improve any future secondary stroke pre-
vention programmes. For example, one study reported
internal factors related to the individual’s stage of change
and personal barriers and facilitators to change'” and the
stroke survivors’ uptake of behavioural/lifestyle
interventions.'* External factors were also identified and
these were wider issues, such as difficulties implementing
evidence-based recommendations,”’ the discharge plan-
ning setting,'® the length of the intervention,” Internet
connection issues in isolated areas,'”” how to best apply
culturally tailored, skills-based education'” and a lack of
cost-effective analysis."”

Discussion

This integrative literature review identified a number of
secondary stroke prevention education strategies for
stroke survivors and their caregivers. Even though the
studies had a similar focus on education, looking at
healthy behaviors, physiological and psychological man-
ifestations and stroke health literacy, none of the studies
reported significant outcomes for all three foci.
Maintaining healthy behaviors was the most challenging



aspect for stroke survivors. Residual challenging beha-
viors that were not resolved by any of the secondary
stroke prevention education programs were alcohol con-
sumption, smoking habits,""*** poor weight control with
larger waist circumference and higher BML'**® This
difficulty is reflected in the wider literature where studies
have shown that stroke survivors have problems
improving their healthy habits, even after a stroke’>”’
and may engage in poorer health behaviors.”* For exam-
ple, a study in the United Kingdom in 2000 reported that
22% of stroke survivors still smoked cigarettes, 36% were
obese and 4% still drank excessive amounts of alcohol.”
As more than 90% of the stroke burden is linked to
modifiable risk factors the global burden of stroke will
never be reduced until more effective interventions are
available.”®

Recent studies indicated that unhealthy behavior is
negatively associated with lower health literacy.”” >’
Individuals who score lower on health literacy report
much more difficulty managing their condition.** In
order to help stroke survivors better manage their
health, it is essential to enhance their health literacy
through secondary stroke prevention education.
Studies reveal that health literacy is an influential factor
in controlling blood pressure,***" risk factors, complica-
tions, treatment and lifestyle modification.*®*** A 2018
US study highlights that health literacy is a very poten-
tial focus for maintaining healthy behaviors, particularly
for those with chronic conditions.*’

The findings from this literature review demonstrate
that stroke prevention education has been conducted in
different ways ranging from more traditional face-to-
face health education, for example during discharge
planning in hospital, to health education provided
using technology that allows the stroke survivor and
their family/caregiver to connect with their health care
providers. Both approaches signal promising results as
90% of reviewed studies reported positive outcomes. For
example, medication adherence significantly improved
following telephone/smartphone follow-up'"'”***° and
health education was found to increase stroke preven-
tion knowledge.'®**>>*

On the other hand, poor health behaviors remain
a serious concern particularly related to lack of physical
activity, poor nutrition, maintaining a low-salt diet, lack
of blood pressure monitoring, smoking cessation and
excessive alcohol use.'""” Literature suggests that specific
lifestyle behaviors may need more skills-based interven-
tions than theoretical sessions.** One of the skills-based
interventions which can be provided via a telephone or
the internet is life style coaching, which has been found
effective in cardiovascular disease reduction.*’

EDUCATIONAL STRATEGIES FOR SECONDARY STROKE PREVENTION e 9

While the search strategy to identify literature
spanned four databases a relatively small number of
articles were found, despite the importance of secondary
stroke prevention. Additionally, most of studies had
a small number of participants, so the validity and relia-
bility of the outcomes could be impaired. Also, compar-
ison between studies was difficult as each study
measured different outcomes. While some studies
focused on only one outcome, others investigated multi-
ple outcomes. The characteristics of each intervention
also differed, further contributing to making compari-
son difficult. A large, multi-center site study would
address this issue.

Translation to Health Education Practice

Current secondary stroke prevention programmes are
inadequate as many do not result in significant change in
modifiable stroke risk factors. Future strategies in this
area could concentrate on comprehensive lifestyle inter-
vention, particularly on chronic diseases.*® Specifically,
the National Commission for Health Education
Credentialing Inc. (www.nchec.org) responsibilities
and competencies as outlined within the Health
Education Specialist Practice Analysis II 2020 (HESPA
I 2020) Competencies and Sub-Competencies.”’” The
relevant aspects of these responsibilities and competen-
cies are identified and described as follows:

Area I: Assessment of needs and capacity

Identify existing and available resources, policies, pro-
grams, practices, and interventions within each country.
Each country has their own resources and strengths,
which is shown in the report about major inequalities
in acute stroke treatment between and within European
countries.”®* A Certified Health Education Specialist
(CHES) should consider mapping the strengths and
weaknesses of their current secondary stroke prevention
program and where improvements can be made.

1.3.1 Determine the health status of the priority
population(s): Accurate information about stroke survi-
vor’s health status is needed to inform health education-
alists about the major problems experienced by stroke
survivors to give clues and direction to identify the most
appropriate secondary stroke prevention education. It can
be useful to differentiate between stroke survivors based
on their current health status. For example, consideration
of the presence of one or more vascular risk factors.*’

13.2 Determine the knowledge, attitudes, beliefs,
skills and behaviors that impact the health and health
literacy of priority populations. The health status and
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health literacy of stroke patients can be influenced by
their knowledge, attitudes, beliefs, skills and behavior,
but it is then important to identify which aspects need
and can be improved so that any stroke education will be
optimal. Sanders et al. (2014) suggest that inadequate
health literacy lowers the stroke survivor’s capacity to
retain contents taught in stroke education programs,
which impacts their ability to maintain their health
and therefore prevent recurrent strokes.”

13.3 Identify the social, cultural, economic, political,
and environmental factors that impact the health and/or
learning processes of the priority population(s):
Understanding the stroke survivors community is essen-
tial to determine whether the system they live in is
already adequate enough or where further strengthening
is needed. Folet et al. found that perceived social support
can predict social participation in individuals living in
the community 6 months or greater post-stroke.Sl

13.6 List the needs of the priority population(s):
Stroke survivors have different needs. By considering
their needs, health educators can facilitate stroke survi-
vors and caregivers to choose the appropriate secondary
stroke prevention program for the individual.

Area lI: Planning

2.3.1 Select planning model(s) for health education and
promotion: Many different options of secondary stroke
prevention education are available for stroke survivors
and their caregivers. CHES should encourage stroke
survivors and caregivers to choose the most relevant
program to meet their needs, expectations and be cultu-
rally and linguistically compatible.>

23.2 Create a logic model: Ongoing development and
refinement of existing models of care for stroke survi-
vors and caregivers based on their needs and capacity
assessment is needed. This will help CHES to identify
any changes needed to the program to enhance desired
outcomes.

Area llI: Implementation

3.1.2 Arrange for implementation services: CHES are
recommended to involve stroke survivors and caregivers
in any implementation of secondary stroke prevention
program. Awareness of a program will engage stroke
survivors and caregivers allowing them to participate
more fully. Collaboration between stroke survivors,
caregivers, healthcare providers, health services, and
existing community stroke support structures has been
found to lead to an empowerment approach for stroke
rehabilitation.>®

32.4 Deliver health education and promotion as
designed: Consistency in stroke rehabilitation is impor-
tant. By conduct the health education program as
designed. CHES would be a good role model to build
this consistency among stroke survivors and caregivers.

Area IV: Evaluation and research

4.1.1 Any program needs an evaluation plan that aligns
with the intervention goals and objectives: CHES use
particular intervention goals and objectives in their eva-
luation plan because stroke survivors and their care-
givers will have different goals, needs and capacity. The
evaluation period can also be adjusted as needed.

Area V: Advocacy

5.4.2 It is important to use the results of the evaluation to
inform future steps: CHES may give advice for further
developments based on the results of the evaluation.
This can also be an opportunity to explore potential
barriers and facilitators for stroke survivors and care-
givers and this information can be used in planning
particularly about the focus of interventions, type of
interventions and future options.

Area VI: Communication

6.1.2 Identify the assets, needs, and characteristics of the
audience(s) that affect communication and message
design (e.g. literacy levels language, culture, and cogni-
tive and perceptual abilities). Most of individuals who
have had a stroke present with some degree of residual
cognitive and/or perceptual impairment.>* Therefore it
is recommended that CHES use appropriate communi-
cation methods and design specific resources for stroke
patients.

6.4.2 Select communication channels, including cur-
rent and emerging technologies that are most appropri-
ate for the audience(s) and message(s). CHES together
with stroke survivors and caregivers should decide the
most preferred, available and effective media for
communication.

Area VII: Leadership and management

7.2.1 Develop culturally responsive content. Each coun-
try may have a different culture/s, healthcare system and
approaches. It is therefore important that CHES pay
attention to culture and norms before content develop-
ment and finalizing a program.>



Area VIII: Ethics and professionalism

8.1.5 Use evidence-informed theories, models, and stra-
tegies: CHES can adopt appropriate secondary stroke
prevention programs based on evidence-informed the-
ories, model and strategies that have been evaluated and
tested. Clarke and Foster consider that stroke team
members adopt a consistent and evidence-based
approach to rehabilitation practices.”®

In summary, the findings of this integrative literature
review demonstrate there are various stroke prevention
education strategies and programs in use internationally.
These programs are feasible and have significant benefits
on physical and psychological well being, and health
literacy but are inadequate for some health behaviors
such as smoking cessation, reducing alcohol consumption
and BP control. It implies that health behaviors are critical
issues to resolve for successful secondary stroke preven-
tion education and rehabilitation in the future. The
HESPA 1II 2020 Competencies and Sub-Competencies
provide a useful tool to consider how to develop and
improve stroke prevention education strategies.
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