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Provision of information, secondary stroke
prevention and holistic care for post-transient
ischemic attack patients

A scoping review
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Abstract

Epidemiological evidence suggests that following a Transient Ischemic Attack (TIA), there are residual impairments which threeQ
quality of life. Despite these consequences, studies addressing post-TIA care remain limited. TIA patients’ needs were summarized
into 3 domains: Information, Stroke prevention, and Holistic care. Therefore, this scoping review will evaluate the existing reported
care programs with the aim of identifying the scope of the care and its adequacy in fulfilling the patients’ needs. Based on a
question “Do available post-TIA care programs sufficiently cover the needs for information, stroke prevention and holistic care?”
and using keywords related to TIA and care, this scoping review was conducted in accordance with an established 5-step
framework. Searched databases included Scopus, PubMed, Cochrane Library, and EBSCOhost to retrieve potentially relevant
studies. Sixteen studies were selected from 1003 relevant articles published between the years 2014 and 2022. We found that
all 16 studies included stroke secondary prevention, involving medical treatment, advice on lifestyle changes and exercises, and
counseling to post-TIA patients. However, only 4 studies included education and information sharing about post-TIA impairments,
while only one study reported the effects of the care on post-TIA impairment namely fatigue. We found no studies which looked
into the care impacts on the patients’ overall quality of life. There is a gap in the existing literature regarding holistic care for
post-TIA patients, with the management of residual impairments being missed. Further studies targeting a holistic management
approach for post-TIA patients are warranted.

Abbreviations: CCR = Comprehensive Cardiac Rehabilitation, CR = Cardiac Rehabilitation, EEA = Engaging Everyday
Activities, FAS = Fatigue Assessment Scale, FAS-OVF = FAS oral-verbal fluency, PaP = physical activity on prescription, PREVENT
= Program of Rehabilitative Exercise and Education to Avert Vascular Events After Non-Disabling Stroke or Transient Ischemic
Attack, S+SLAM-TIA = Service change and Supporting Lifestyle and Activity Modification after TIA, SMS = short message
services, TEAM = TargetEd MAnageMent Intervention, TIA = transient ischemic attack.

Keywords: care, minor stroke, quality of life, residual impairments, transient ischemic attack

1. Introduction cases, and 512,726 disability-adjusted life years lost due to
stroke in Malaysia in 2019 and the number is expected to rise
in the near future.P!

In addition to the risk of progression to stroke, it was recently
reported that despite symptoms typically lasting less than an
hour, more often minutes, a growing body of epidemiological
evidence suggests that there is residual impairments post-TIA.
These impairments were presented in all aspects of function-
ing namely cognitive, physical, emotional and psychosocial,
which threatened the quality of life of post-TIA individuals.™
Systematic reviews from 2014 to 2021 documented resid-
ual impairments such as depression, cognitive impairment,
fatigue,”! impaired gait,'® impaired balance,”! limb paralysis,

Transient ischemic attack (TIA), referred to as “a transient epi-
sode of neurologic dysfunction due to focal brain, spinal cord,
or retinal ischemia without acute infarction or tissue injury,”!is
a serious warning for an impending ischemic stroke.? The risk
of stroke is highest in the first 48 hours following a TIA event,
while the risk ranges between 2% and 17% within the first 90
days post-TIA. Because stroke has been a burden to many coun-
tries worldwide, including Malaysia, and this disease is the third
leading cause of death in the country, prevention of the occur-
rence of stroke following TIA is crucial. Studies reported nearly
50,000 incident cases with 19,928 deaths, 443,995 prevalent
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loss of coordination,”® and sleep disorder.”! Aside from that,
systematic reviews by other past researchers revealed 15% of
a sample of TIA and minor stroke patients were disabled at 90
days as shown with a modified Rankin Scale (mRS) score >2,
with more than 55% of them not having any recurrent events.!
Another study highlighted cognitive impairments and depres-
sion as two important residual impairments that require atten-
tion,*! and without addressing them, the current management is
unlikely to be adequate.!"!

The current healthcare pathway for post-TIA individuals
was said to focus on preventing another stroke,!'?! and the
same goes with the known existing post-TIA guidelines, in
which the residual impairments were not being addressed.
A study from 2019 suggested that TTA patients’ needs are
multi-components and can be summarized into 3 domains,
namely: the need for information covering TTA diagnosis and
subsequent stroke risk; secondary stroke prevention; and
holistic care, where TIA residual impairments and the impacts
on their lives are being addressed.!">) However, despite the
concept being proposed 4 years ago, recent paper reported
that there is still no guideline that incorporates the treatment
of residual impairments as a part of the intervention program
to enable the patients to resume their usual daily activities.!'*!
This group of patients are assumed, often incorrectly, to have
made a full recovery.l"! A qualitative study investigating the
long-term impact and experiences of follow-up care, found
patients reported mixed experiences of follow-up care but
largely felt abandoned and alone post-discharge. This marks
the existence of discrepancy between the healthcare pro-
vider’s beliefs and the patient’s actual needs in the current
health pathway. Therefore, this scoping review will evaluate
the reported care programs, treatments, and follow-ups for
TIA patients with the aim of identifying the scope of pro-
grams, their effect and determining if they fulfill the patients’
multiple needs. The findings from this review can be used to
guide the planning of further researches and development of
a multi-component evidence-based holistic care for individu-
als with TTA.
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1.1. Conceptual framework

Literature highlighted that post-TIA individuals’ needs cover 3
major domains, namely information, stroke prevention strate-
gies, and holistic approach.!*® This led to our scoping review
question: “Do available post-TIA care programs sufficiently
cover the needs for information, stroke prevention and holis-
tic care?.” Considering that each domain comprises multi-
components, the content of identified care programs will be
reviewed and categorized under each component of needs that
they are addressing, as illustrated in the conceptual framework
in Figure 1.

2. Methods

The scoping review was conducted using a 5-step framework,
excluding optional step 6 (consultation exercise), suggested
by Arksey & Malley,!"¥! and is reported with reference to the
Preferred Reporting Items for Systematic Reviews and Meta-
Analyses extension for Scoping Reviews (ScR) Checklist."”! The
protocol of this scoping review has been registered in the Open
Science Framework (registration DOI: https://doi.org/10.17605/
OSEIO/BHW2D). This review does not seek to answer efficacy
questions but to only map the available literature and the types
of care on the topic, identifying key foci, key findings, and the
structure of the programs. Further, because this study was a lit-
erature review and there was no contact with human subjects,
ethical approval was not required.

2.1. Eligibility criteria of the targeted studies

Studies were included if they met the following criteria:

1. published in the recent 10 years to capture the most rele-
vant research and programs developed for the topic.

2. availability of full text in English language.

3. provided detailed descriptions of interventions/programs/
care for post-TIA individuals.
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Figure 1. Conceptual framework for the scoping review.
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4. included outcomes relating stroke knowledge, cognition,
mood, physical activity (endurance, strength, balance,
coordination), adherence, quality of life, sleep quality, level
of energy or fatigue, participation, and self-management.

Because this scoping review did not intend to evaluate inter-
ventions’ effectiveness, all types of studies were considered
in our selection criteria. Excluded were all types of reviews,
protocol papers, conference proceedings or abstracts, and
guidelines or intervention related to medications or medical
procedures only.

2.2. Data sources and search strategy

The search terms used are refined through initial searches in
PubMed, EBSCOhost, Cochrane Library, and Scopus databases.
Keywords in the titles and abstracts of relevant articles were
noted, Medical Subject Headings (MeSH) terms were reviewed,
and ongoing changes were made to the search strategy until the
final terms to be used in the search strategy were deemed suffi-
cient. The keywords were searched in combination with appro-
priate Boolean operators with parenthesis in the above-listed
databases for more accurate results. Truncations were used
whenever appropriate. Case-related keywords were saved in
the search manager in combination with “TIA” OR “Transient
Ischemic Attack” OR “Minor Stroke” OR “Mini Stroke” OR
“Non-Disabling Stroke” as search result 1. Meanwhile, care-
related keywords are saved as search result 2 in this combina-
tion: “Care” OR “Program” OR “Exercise” OR “Rehab” OR
“Prevention.” Both search results were then searched using
“Search Result 1”7 AND “Search Result 2.” To narrow down
to more relevant results, extra filters of “English language” and
“Recent 10 years” are used. The last search was carried out on
August 2, 2023; no gray literature was included in the search.

2.3. Screening procedure

The search results from all 4 databases were downloaded and
imported into EndNote 21.0. Subsequent screenings were exe-
cuted by the main researcher and verified by a co-researcher.
First, auto deduplication was done removing the identi-
fied duplicated studies. Since single search strategy through
auto-searching to identify duplicates is inadequate, especially
type-II duplicates,!'® manual deduplication was supplemented
subsequently to remove the unidentified duplicates. Title
screening was carried out utilizing advanced search function
on Endnote using keywords with Boolean operators used in
the database search earlier. Next, abstracts are then being
screened through advanced search functions. Collectively,
the titles and abstracts of the remaining articles were being
screened through manually and studies with title and abstract
irrelevant to the case (TIA) and care intended were removed.
All types of review, protocol papers and unrelated types of care
or studies are being eliminated. Later, the remaining articles
undergone full text review and irrelevant studies were then
removed at this stage.

2.4. Data extraction and charting

Relevant data were extracted from each article by the main
researcher who was the main reviewer. An independent reviewer
was also involved as a check and balance. The data of interest
included authors details, year of publication, research design,
sample size and details, interventions used and content details,
key findings or outcomes, and study limitations. The extracted
data were categorized according to the types of needs by the
2 reviewers who then compared their input and discussed to
obtain consensus, and finally tabulated into a summary chart in
Microsoft Word version 2409.
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2.5. Categorization of intervention/care programs

The articles sought were categorized according to the interven-
tional components, and in this case, 4 categories were identi-
fied: guideline; education or counseling; mixture of education
or counseling and exercise; and exercise. Since physical activity
or exercise made a high appearance among the studies in the
form of both educational component and structured exercise
program, the program is only classified under exercise program
(category 3 or 4) if a structured exercise program is prescribed
or identified in the study.

The interventions were then further classified according to
the targeted need components shown in the conceptual frame-
work. The needs for information described span across the
needs for understanding diagnosis and understanding stroke
risks.!"3! Thus, in this review, studies were classified according
to TIA diagnosis and Stroke Literacy, which covers subsequent
stroke risks and relevant risk factors.

For the stroke prevention need domain, the interventions
were classified if the intervention is relevant to stroke risk fac-
tors or stroke prevention. Subgroups available were based on
the identified themes across the included articles: blood pres-
sure; blood glucose; lipid or cholesterol; metabolic syndrome;
obesity; diet; obstructive sleep apnea; smoking cessation; alco-
hol consumption; stress; medication adherence; cardiorespira-
tory fitness; and active lifestyle. Within category 3 or 4, exercise
was further specialized into 2 subgroups (cardiorespiratory
fitness and active lifestyle) to accommodate exercise programs
of different aims: cardiorespiratory fitness or physical capacity
(fitness); and to initiate exercise program or exercise adherence
(active lifestyle). An intervention program is only considered fit
for a “fitness” subgroup if the objective and primary outcome
measures are relevant to cardiorespiratory fitness.

Whereas for the holistic care needs domain, in addition to the
types of residual impairments (psychological problems, cogni-
tive impairment, fatigue and minor weakness) and impacts of
these residual impairments on patients’ lives as described in the
qualitative study’s needs categorization,!'! other reported resid-
ual impairments by previous studies such as balance, coordina-
tion and sleep problem were added. An intervention program
was only considered fulfilling this need if: the residual impair-
ment(s) was identified as a sequel after TIA in the article; the
objective was relevant to the residual impairment management;
and the primary outcome measure was relevant to the residual
impairment.

3. Results

3.1. Search result

The initial search yielded a total of 11,501 articles from the
4 databases. Title and abstract screening through the advanced
search function on EndNote to eliminate studies without
case-related keywords has led to a remaining relevant result
of 2086 articles. Advanced search to screen titles and abstracts
with care-related keywords has further reduced the number to
1003. Following manual screening of the title and abstract, the
number was further reduced to 75. From this, 16 studies were
finally included after reviewing the full text, of which 15 are
original studies, and one is a guideline. The other 59 articles
were removed for reasons such as duplicated articles, full text
not available, care not described, and full text not available in
English. A summary of the screening results was documented in
a Preferred Reporting Items for Systematic Reviews and Meta-
Analyses flow diagram as shown in Figure 2.

3.2. Characteristics of the included studies

The 16 studies included in this review were published between
2014 and 2022 and included one guideline, 9 randomized
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Figure 2. PRISMA flowchart of articles/studies search and selection.

controlled trials, one qualitative descriptive study, two pro-
spective cohort studies, one retro-cohort study, one iterative
development study, and one case study. Sampled populations
from these studies were populations with TIA or minor stroke
(n = 1996). Reported care programs included exercises and pro-
grams for the purpose of lifestyle modification, which encom-
passes education and information sharing on physical activity,
smoking cessation, and lifestyle modification. Specifically, this
scoping review identified programs available in the form of
guidelines (n = 1), exercise intervention (n = 2), educational or
counseling intervention (n = 4), and mixed regimens of exercise
with education or counseling intervention (n = 9). Most identi-
fied interventions were on a face-to-face basis, while there were
two innovations in an attempt to support lifestyle modification
through the utilization of mobile applications. Details of the
studies included in this review are shown in Table 1 and Table 2.
Interventions are also categorized in a summary table (Table 3).

3.3. Review findings

All 16 reviewed studies covered interventions targeting com-
ponents of secondary stroke prevention, primarily through

modifiable risk factors management such as cardiovascular risk
factors, diet, medication adherence, physical inactivity, smoking,
and alcohol consumption. In general, interventions addressing
the need for information and holistic approaches were limited,
with 6 and 4 relevant studies, respectively.

3.3.1. Interventions. Out of 16 studies, only 6 documented
interventions relevant to the needs of information as part of the
program. This need was addressed through several programs
namely, Brain Fit App,["” Cardiovascular and Neurologic
Rehabilitation,?”! Program of Rehabilitative Exercise and
Education to Avert Vascular Events After Non-Disabling Stroke
or Transient Ischemic Attack (PREVENT) program,?'! Service
change and Supporting Lifestyle and Activity Modification after
TIA (S + SLAM-TIA) program,?” Make My Day program,?’!
and physical activity on prescription (PaP).**! Topics covered
in the program included diagnosis and signs of TIA or
stroke, etiology, treatment, vascular risk factors, and lifestyle
modification strategies. Information was conveyed through
traditional methods such as face-to-face education, lectures, and
counseling, as well as through mobile applications such as the
Brain Fit App. Face-to-face sessions were conducted individually
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or in groups, lasting 45 to120 minutes per session, once a week
for 6 to12 weeks.

In the context of stroke risk prevention, studies were found
focusing on addressing monitoring of various modifiable risk
factors such as blood pressure, glucose levels, cholesterol, obe-
sity, smoking and alcohol consumption habits. While guideline
by Kernan et al®! was extensive in nature, classifying sugges-
tions on health targets and relevant approaches according to
risk factors and comorbidities, by level of evidence, potential
types of supportive programs were not noted. Other interven-
tions identified for this purpose provided supporting infor-
mation by the means of education sessions, counseling, and
the use of mobile apps. Topics covered in these interventions
ranged from monitoring blood pressure to promoting healthy
dietary habits and physical activity. Face-to-face sessions typi-
cally last 45 to 120 minutes per session, once per week, for 6
to12 weeks were implemented. Patients were also referred to
therapeutic clinics for further support, such as management
of hypertension and diabetes, smoking cessation, and diet and
weight loss program. Peer dyads??®! and pharmacists?”$! were
also involved for support and the titration of medications, and
one study recorded follow ups by nurses. In addition, a compre-
hensive mHealth platform?®! was also noted, which offered to
track daily activities, smoking habits, stress levels, and dietary
intake to empower patients in modifying their lifestyles. Simple
empowerment tools like diaries and instructional messages via
Short Message Services (SMS)2>%% was also utilized to encour-
age exercise and healthy habits.

Two categories of exercise interventions were identified in
stroke prevention documented in the studies, namely to promote
exercise adherence for sedentary individuals; and to improve
cardiorespiratory fitness. In efforts to combat sedentary behav-
ior, education on exercise was provided through nurse and
pharmacist-led case management and followed up in 3 stud-
ies.27:2831 Other strategies identified included Engaging Everyday
Activities (EEAs),!?! PaP,** mHealth platforms for progress reg-
istering and tracking,®! group-based exercises?°-2326:321 with an
individualized session for aerobic and strength training in the
community gymnasium,®?! structured programs prescribed via
the app with goal-setting features!"”! and daily SMS instructions
to perform walking training and raising from a chair without
support exercises.?”% Nonetheless, the exercise program uti-
lized by Prior et al®®*! was not specified with regard to its purpose
and components. As such, it was placed under the sub-group of
active lifestyle as a mean of exercise initiation.

Regarding cardiorespiratory fitness, 3 studies incorporated
aerobic exercises,?%323 with strength training included in two
of them.?%321 Sessions typically lasted 60 to 90 minutes, 2 to
3 times a week, over a period of 3 to 6 months. Participants
started with moderate-intensity aerobic exercises of either 40%
Target Heart Rate,’” 70% Peak Heart Rate,*"! 60% Peak
Oxygen Consumption (VO2 Peak) or 1.6 km walk per day,?*¥
gradually increasing to reach higher intensity levels. Strength
training involves multiple sets at a percentage of one’s maxi-
mum capacity, progressing by weight or resistance level but
reducing repetitions. Two of the programs were conducted in
group settings.?%32!

In the context of holistic care, only 4 studies included inter-
ventional programs targeting residual impairments in post-
TIA patients. These impairments included fatigue,!'! cognitive
issues,”) mental health concerns,?*%! weakness, balance, and
coordination,?” while sleep problems were not being addressed.
For instance, Heron et al focused on fatigue management
through the Brain Fit App.'"! Deijle et al addressed cogni-
tive impairments with the MovelT program,®? while Prior
et al tackled mental health with the Comprehensive Cardiac
Rehabilitation (CCR) program, offering a combination of exer-
cise, medical management, counseling, and psychological ser-
vices.¥! Kamm et al developed a holistic program targeting
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mental health, weakness, balance, and coordination issues./*!
While specifically designed for stroke patients, the model may
also benefit TIA patients and serve as a reference for future stud-
ies on post-TIA residual impairments.

3.3.2. Guiding concepts, materials and approaches. Various
concepts, materials and approaches were applied or utilized
as guidance across sixteen studies to engage and motivate
patients. These included adherence,*” self-management,?>2°!
motivational interviewing,?>242732 peer dyads,**! behavioral
analysis,!"”) EEAs, and the Canadian Occupational Performance
Measure.?’! Motivational interviewing, used in setting goals
for lifestyle changes, was the most prevalent approach (n =4).
Sajatovic’s TargetEd MAnageMent Intervention (TEAM)
program emphasized patient empowerment through self-
management,?®  while Sammut’s S+ SLAM-TIA program
focused on self-management based on competence, autonomy,
and relatedness from self-determination theory.?”! On the other
hand, Vahlberg et al employed instructional messages to enhance
adherence to exercises, increasing therapy intensity without
additional therapist time.*® The Brain Fit App employed in
a study also utilized reminders and motivational messages to
promote engagement.!'” Patomella et al integrated EEAs to
involve patients in health-promoting activities which they found
valuable, with Canadian Occupational Performance Measure-
guided motivational interviewing to supplement the program.!?!

3.3.3. Timing and professionals involved. Of the 16 studies,
we found 4 studies in which the timing of intervention initiation
was stated. Generally, the timing of the intervention initiation
ranges from as early as 30 days from the diagnosis'*”! or onset of
signs and symptoms of TIAB? to within 12 months of hospital
discharge or release from an emergency department®®; with
other reported timing included within 3 months of first probable
or definite TIA.2! On the other hand, 10 out of 16 studies have
reported involvement of professionals: physiotherapists (n = 6:
physiotherapists, kinesiologists, exercise therapists), nurses
(n = 3), doctors (n = 2: physicians, cardiologists, neurologists),
psychologists  (n=2: psychologists, neuropsychologists),
pharmacists (n =2), occupational therapists (n=1) dieticians
(n = 1), and nutritionists (n = 1).

4. Outcomes measures

The intervention programs reviewed in the selected studies did
not focus on stroke literacy or knowledge outcomes. However, 7
articlesl?1-23:262831.32l examined blood pressure using measures like
Systolic Blood Pressure (SBP), Diastolic Blood Pressure (DBP),
and stroke risk score card. Only two studies measured blood
glucose level utilizing glycated hemoglobin (HbA1c) and fasting
glucose.?¢ Low-density lipoprotein-cholesterol (LDL-C) and
total cholesterol levels were measured in 6 studies,?1-23:28:29:31,321
while obesity was assessed in 6 studies?"-?282%3234 in term of
either abdominal obesity,?** body weight,'***?! body mass index
(BMI) or waist circumference. Smoking behavior was analyzed
in 3 studies (pharmacist-led case management, MovelT, and
MakeMyDay) in the form of smoking status?®3?l and also as a
key item in the stroke risk score card,??*! with alcohol consump-
tion behavior measured in the mHealth platform.?3 Medication
adherence, on the other hand, was accessed through reported
medication adherence in 3 studies (pharmacist-led case man-
agement, TEAM, and clinical pharmacist intervention).l2¢-28l
Lifestyle modification programs like S + SLAM-TIA, MovelT,
and MakeMyDay measured exercise participation through
adherence and satisfaction, PASE questionnaire and stroke
risk scorecard,?>?3321 while cardiorespiratory fitness programs
like PaP, PREVENT, Cardiac Rehabilitation (CR) Intervention,
and MovelT used measures like moderate-vigorous physi-
cal activity (MVPA), 6-minute walking distance (6MWD),
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maximal oxygen consumption (VO2Max), and resting heart
rate (RHR).1.2430:32,341

We also found 4 studies which examined the impact of pro-
grams on fatigue, cognitive impairments, mental health, weak-
ness, balance, and quality of life. Fatigue was measured using the
Fatigue Assessment Scale (FAS)?!" and Fatigue Severity Scalel®?!
assessments in the PREVENT and MovelT programs. Cognitive
impairment was assessed with Montreal Cognitive Assessment
in the MovelT RCT programs,? while Mini-Mental State
Examination, Digit Span, Clock Drawing, Trail Making, and
FAS oral-verbal fluency (FAS-OVF) assessments were used in
the UC CCR program.*¥! Mental health was primarily mea-
sured with Hospital Anxiety and Depression Scale?'%33 and
Center for Epidemiological Studies-Depression Scale.**! Finally,
STROKEWALK in one study evaluated lower body strength
through the 5-time chair stand test.>!

5. Discussion

Health literacy among patients is a relevant topic worth dis-
cussing in relation to the need for information among post-
TIA individuals. “Health literacy” was defined by the Centers
for Disease Control and Prevention (CDC)"* as the degree to
which individuals have the ability to find, understand, and use
information and services to inform health-related decisions and
actions for themselves and others. In the United States, there
were more than 43 million people with inadequate health liter-
acy,® while in Malaysia, the overall health literacy status was
documented as being at a lower sufficiency level, with limited
health literacy level accounting for 32.3% in disease prevention,
27.9% in healthcare, and 26.6% in health promotion.’” The
prevalent population with limited health literacy were respon-
dents with older age (68%), lower education level (64.8%),
and lower household income (49.5%).57! TIA incidence rate
was reported at 18.8 to 28.6 in subjects aged 45 to 64 years
and steeply increased from 71 to 141, peaking in subjects aged
>85 years (229.2).381 It is clear that the need for information is
important to be included in decisions or actions that may help
reduce subsequent stroke risks and improve quality of life, espe-
cially for the older TIA patients who are from a lower health
literacy category and may possibly overlap other factors such as
low education and low household income. A qualitative study
on TIA follow-up care experience has also highlighted the need
for information, specifically the need to know about the diag-
nosis of TIA and subsequent stroke risks.!"¥) However, when
we look into the 16 selected studies, only 6 studies contained
information sharing as a part of the program.'”? None of
these studies has highlighted the satisfaction or perceptions of
patients or any outcomes of this supplementary program. Thus,
the actual impact is not known. Due to the limited number of
studies that have included the need for information as part of
the care program, we could not confirm to what extent the cur-
rent practice has followed.

A study reported that secondary care clinicians recognized it
is not ideal to deliver information at the time of TIA diagnosis,
and most general practitioners admitted not repeating informa-
tion or checking patients’ understanding due to time constraints
or assumptions this would be done in secondary care, leaving
patients largely felt abandoned and alone post-discharge.!'3) A
secondary stroke prevention program is a good platform to pro-
vide and reinforce an information that patients need to manage
the risks of subsequent strokes. Anyhow, our review findings
show that educating and reinforming patients about their diag-
nosis and subsequent stroke risk is not commonly practised.
This could be possibly due to the easily accessible information
through mobile internet usage, which has been sped up post-
COVID pandemic.?” It may have reduced the prevalence of the
need to depend on a healthcare provider for stroke information;
however, the actual needs by 2023 remains unclear. Considering
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the gap of a few years from the stated needs in terms of informa-
tion on diagnosis and stroke risk stated in 2019, there is a need
to discover the experiences of TIA patients following the current
secondary stroke prevention program, to what extent the edu-
cation or information sharing has been executed in the current
post-TIA care, and how prevalent is the need for information in
today’s practice.

As for the content of stroke prevention program, all 16 stud-
ies documented relevant activities. Common remedies included
targeting modifiable risk factors by controlling stroke risk
factors and lifestyle modifications, which often span physical
activity, diet, smoking cessation, and alcohol consumption. In
this review, we found that most of the interventions involved
were in the form of a mixed regimen, with a combination of
exercises and lifestyle modification, or education, being the most
common. Across all the interventions from the 16 studies, the
interventions that were commonly used were providing educa-
tion, suggested or prescribed exercise, counseling services, and
a smoking cessation program. Among all, physical activity or
exercise was one of the most used and suggested intervention
by the rehabilitation team.l?0-222429-341 Exercise is known for
being safe and for its ability to bring positive benefits in stroke
prevention. 0421

Recorded rehabilitation programs in this review were
S + SLAM-TIA, PREVENT, cardiac rehabilitation, aerobic
training, strength training, home-based exercise, SMS-directed
training, and PaP. Our findings on the reported benefits from
exercises starting from moderate intensity (RPE 12-13 or 60%
intensity) were consistent with the existing literature, specifi-
cally in the domains of composite mobility, physical capacity,
fatigue, health-related quality of life (HRQoL), neurologic func-
tions, cardiovascular health, and depression. However, there is a
statistic from the year of 2011 to be considered: 50% of people
who start an exercise program will drop out within 6 months.*’!
Further, a past study also reported that significant predictors
of dropout after 1 year were low education, low grip strength,
lower cardiorespiratory fitness, low PA level, and randomization
to supervised exercise.[*!! The same predictors of dropout were
still significant after 3 years, with reduced memory status as an
additional predictor.**l These factors were the results of drop-
outs after 6 months, which in turn strengthen the vicious cycle
of physical inactivity, which then leads to failure in the stroke
prevention exercise program. Nonetheless, the long-term impact
of these programs, specifically the long-term adherence to the
exercise program, which will, in turn, trigger a positive cycle in
stroke risk prevention, is not known due to the relatively short
period of the program (12 weeks).

To address the adherence issue, a program comprising aero-
bic and resistance exercises > 2 times per week, supervised by a
health professional (supplemented with a home program) over
at least 24 weeks was suggested.*’! In addition, group exercises
that enhance social connectedness can also be considered in
designing the exercise program. The design of group exercise
has also been proven in the same study,*! reporting that the
patients value the accompanying activities, which may change
the patients’ physical activity behavior. Aside from that, themes
encompassing participant perceptions of benefits, empowering
or energizing effects, the instructor, and individual behavior can
also be considered in designing the exercise program.*’! In spite
of the stated benefits of stroke risk stratification through exer-
cise, our review found limited evidence with regard to cognitive
function, anxiety and body composition despite the existence
of confirming studies. Nonetheless, exercise is still one of the
most abundantly used interventions post-TIA globally, aiming
to build patients’ fitness and reduce stroke risk by lowering car-
diovascular risks.

Lifestyle modification has been identified as an essential com-
ponent of risk factor management that ought to be included
as part of a comprehensive post-stroke rehabilitation.l*”!
Medical adherence is one of the aspects of lifestyle modification
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being emphasized in the studies, with pharmacists specifically
reviewing the medications and any adherence-related issues.
Motivational interviewing is also used to further strengthening
adherence; however, the approach has not yielded any signif-
icant outcomes, possibly due to the existing high adherence
among the participants. Aside from that, McAlister et al?® have
perhaps shown that medical adherence in the form of lifestyle
advice or education is sufficient to work well with the targeted
stroke risk factors. Besides, there are 3 studies which used coun-
seling as one of their interventions. In the study conducted by
Prior et al and Kamm et al., they provided dietary or nutritional
counseling and psychological coping services.?*3] While the
counseling intervention provided by Irewall et al’®!! was carried
out through the follow-up method to provide lifestyle counsel-
ing, information about stroke, lifestyle changes including diet,
alcohol, tobacco use, stress, and sleep were some of the common
contents being touched on. Though not specified, all 3 studies
involving counseling reported positive outcomes such as com-
parable blood pressure improvements, decline in vascular risk
factors, and reduction in depression. In other studies, lifestyle
counseling interventions were also shown to be successful in
reducing the weight and alcohol consumption of post-stroke
patients while also increasing variables that are linked to a
healthy lifestyle.!!

We also noted 4 studies that incorporated the patient-
centered approach, where communications were done with
patients to identify their goals and choose their desired inter-
ventions. However, adherence to physical activities was still low
and was reported to be “hard to sustain.”!*>3?l Nonetheless, other
benefits, such as increased awareness of risk factors, sustainable
dietary goals, and improved cardiovascular health were noted.

The current secondary stroke prevention program has
stepped ahead by utilizing technologies such as gadgets and
mobile applications. In the study conducted by Vahlberg et al,
telephone was used to deliver instructional text messages via
SMS for 3 months daily, giving instructions on how to exer-
cise to increase walking performance and improve lower body
strength.B3% Improvements in composite mobility, such as walk-
ing performance and strength, were noted. However, the study
has not looked into the long-term feasibility and practicabil-
ity of such approach. As for lifestyle modification, the Brain-
Fit App was used in the studies conducted by Heron et al,/*”!
while the mHealth platform was used by Patomella et al.>’! In
both applications, they shared a similar function, which is goal
setting. This is crucial, as patient involvement in goal setting
will increase their motivation to participate in the rehabilitation
process, lead to greater achievement of their goals, and increase
their satisfaction level.*”! Involving patients in goal-setting will
also help health professionals plan the most meaningful and
suitable intervention for the patients.’” The Brain-Fit App pro-
vided information about TIA, suggestions on physical activity,
a healthy diet, fatigue management, and goal setting,!"! while
the mHealth platform was used to monitor patient’s progress
towards their goals, encourage them to participate in meaning-
ful EEA, and facilitated their self-reflection on lifestyle habits.?*!
This model is similar to the current models of mobile appli-
cations designed for post-stroke participants, which mainly
cover 3 domains: rehabilitation, education, and self-care.’'l In
another study, TEAM program was used® in which the calls
between TIA patients and nurse educators reinforced content
from the group sessions, served as a behavioral model, provided
social support, and facilitated linkage with other care providers
like stroke nurses.?! These interventions adopted the model to
enhance patients’ motivation, and all were shown to be feasi-
ble or acceptable and have increased patients’ awareness of the
risk factors. The advancement of technologies has enhance the
potential advantage of supplementing patients with the ability
to modify their lifestyle through an online approach, and this
may be incorporated as part of a care program complementing
face-to-face exercises in future studies.’’!!
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In contrast to the vast body of research in stroke preven-
tion, there is indeed a huge gap in the need for holistic care
covering TIA patients’ residual impairments and the impacts of
these impairments and the care programs on their quality of life.
Residual symptoms post-TTIA have been extensively reported
since the last decade, primarily impacting patients’ quality of
life,'®! specifically cognitive, motor, mood, and sleep order. In
our review, we only managed to identify 4 studies that looked
into the components of holistic care. To overcome residual
impairments, Heron’s Brain Fit App has inserted management
tips for fatigue,”! although the effectiveness remains unknown.
Fatigue was assessed in other exercise interventions, using FAS
and FASS, showing the profound effect of aerobic exercise,
strength training, and home-based exercises on this impair-
ment.? Specifically for cognitive impairment, Deijle’s MovelT
program has, however, shown limited evidence of effectiveness
in improving Montreal Cognitive Assessment score.’?! Similar
to Prior’s findings, out of all cognitive measures utilized, only
FAS-OVF yielded significant improvements."**! Depression was
also addressed in a prospective cohort study by Prior et al that
reported potential benefits from CCR psychological interven-
tions on depression. However, the detailed intervention was not
reported.B3 Interestingly, Kamm et al included a defined session
to address the specific problems of patients with stroke, includ-
ing endurance training, fine motor skills, coordination, balance
training, mobilization, or weight training which conducted by
a physiotherapist specializing in neurorehabilitation.”?”! Despite
being dedicated to stroke patients, the structure of the program
may be modified to suit TIA patients’ needs. Secondary stroke
prevention program post-TIA plays a vital role in supporting
patients, and opportunities must be taken to respond to patients’
concerns that have significant implications for reducing stroke
recurrence risk by 80%.5253

The guideline by Kernan et al®*! was comprehensive, covering
recommendations for each subtype and comorbidity as well as
the evidence level of each suggested intervention. However, the
need for information and treatment for residual impairments
was not highlighted. By the time this review was completed,
studies specifically investigating interventions for residual
impairments or the impacts of residual impairments on patients’
lives were found lacking.

Currently, the available evidence still focuses on stroke pre-
vention, and our findings are in line with a recent study,!
which found that there are indeed no guidelines that specifically
address how best to support patients following TIA or minor
strokes to resume usual daily activities. Future studies involv-
ing interventions on residual impairments and TIA patients’
lives are warranted. Possibly, assessments pertaining to stroke
knowledge, health states, cardiovascular risk factors and resid-
ual impairments could be suggested in future studies, in view to
explore the effectiveness of the care program in addressing each
needs domain of the post-TIA individuals.

5.1. Strength and limitation of this review

To the best of our knowledge, this is the first scoping review
looking into the available care programs specifically targeting
the needs of 3 domains: The need for information, Stroke pre-
vention, and Holistic care. In this scoping review, the aim was
to map the evidence of existing care programs or guidelines to
the 3 domains of needs. Thus, all study types, excluding reviews,
were included, and this has provided us with a broader spectrum
of evidence, allowing us to map each study to the relevant needs
that they are addressing, demonstrating saturations and lacks
in each domain. Subsequently, a foundation for future research
initiatives is founded by providing insights into the current state
of knowledge and outlining potential study directions. Further,
in addition to the components of the care program, timing and
professionals involved are also noted in this scoping review,
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providing a multi-dimensional view into the existing care pro-
grams, which may inform the potential structure of care pro-
grams dedicated to post-TIA patients.

Nonetheless, this scoping review is subjected to several lim-
itations. First, the research searches were restricted to only 4
databases deemed most pertinent to the review scope. While
these databases were chosen based on their relevance to the
topic at hand, it is essential to acknowledge that other databases
might have contained relevant studies that were not included in
our search. Moreover, the inclusion criteria focused solely on
the studies written in English over the past 10 years to man-
age the dataset effectively. This timeframe was chosen to ensure
the inclusion of recent research, while the language was chosen
to ensure thorough review and accurate analysis. As a conse-
quence, there is a possibility that our evaluation method may
have led to missed research papers. Third, due to the large pool
of articles obtained initially, multiple screenings have been done
via an advanced search of keywords. This may lead to the poten-
tial loss of relevant studies compared to manual checking.

6. Conclusion

This scoping review explored the evidence of existing care pro-
grams for patients following TIA. We can conclude that cur-
rently, available care is more oriented toward secondary stroke
prevention with common interventions such as physical activity,
lifestyle modification given through a behavior model and yield-
ing positive outcomes. However, limited evidence of practice is
available in the context of information provisions, and the gap is
especially huge when it comes to the context of post-TIA resid-
ual impairments management and their impacts on patients’
lives. Nonetheless, this scoping review identified samples of care
program components that could be incorporated in developing
a multi-component care module to fulfill the multiple needs of
post-TIA individuals.
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