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ABSTRACT

Stroke remains one of the leading causes of death and long-term disability
worldwide, exerting a significant burden on individuals, healthcare systems,
and economies. Preventive strategies are critical in reducing the incidence
and recurrence of stroke, especially among populations at high risk due to
modifiable and non-modifiable factors. This narrative review synthesizes
current evidence on pharmacological and non-pharmacological
interventions aimed at stroke prevention. It begins by examining key
modifiable risk factors, such as hypertension, smoking, excessive alcohol
consumption, and physical inactivity. Hypertension, in particular, is
highlighted as the most impactful risk factor, with studies showing that even
modest reductions in blood pressure can significantly decrease stroke risk.
Similarly, smoking cessation and regular physical activity are strongly
associated with a reduced likelihood of stroke events. The review also
explores  pharmacological measures, including antiplatelet and
anticoagulant therapies. Aspirin remains a widely used antiplatelet agent,
especially in secondary prevention, although its efficacy must be balanced
against potential bleeding risks. Alternatives like clopidogrel and
combinations such as dual antiplatelet therapy (DAPT) are examined
considering recent clinical trial evidence. In patients with atrial fibrillation,
anticoagulants such as warfarin and newer direct oral anticoagulants
(DOAC:s) like apixaban have demonstrated effectiveness in reducing stroke
risk with varying safety profiles. This review identifies ongoing challenges,
including patient adherence, personalized therapy decisions, and the need
for broader public health implementation of preventive strategies. It
concludes by highlighting the importance of integrating lifestyle
interventions with individualized pharmacological treatments to optimise
stroke prevention. Further research is recommended to refine these strategies
and address existing gaps in knowledge, particularly in low-resource settings
where the stroke burden continues to rise.
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INTRODUCTION

Stroke is a significant global public health concern, ranking as the second leading cause of death and
the third leading cause of disability-adjusted life years (DALYs) worldwide (World Health
Organization, 2022). In 2021, approximately 12 million new stroke cases were reported globally, with
ischemic strokes accounting for about 7.8 million of these cases (Global Burden of Disease Study,
2021). The burden of stroke is projected to increase, particularly in low- and middle-income countries,
driven by aging populations and the rising prevalence of modifiable risk factors (Feigin et al., 2022).
This trend underscores the urgent need for effective prevention and management strategies to mitigate
the impact of stroke on global health systems.

In the United Kingdom (UK), stroke incidence has been on the rise. NHS England reported a 28%
increase in hospital admissions for stroke between 2004 and 2024, reaching over 111,000 admissions
annually (NHS England, 2024). The economic impact is substantial, with stroke-related costs in the UK
estimated at £43 billion in 2024, encompassing healthcare expenditures, social care, and productivity
losses (Public Health England, 2024). These figures highlight the significant burden that stroke places
on both the healthcare system and the broader economy. Although the age-specific incidence of stroke
is declining, the overall incidence in the UK is driven by an ageing population and the continued
prevalence of lifestyle-related risk factors such as hypertension, obesity, and smoking (Li, Scott &
Rothwell, 2020; Akea et al., 2021; Livingstone et al., 2021).

Similarly, in the United States (US), stroke is a leading cause of death and long-term disability.
Approximately 795,000 individuals experience a new or recurrent stroke each year, with about 140,000
deaths attributed to stroke annually (Centres for Disease Control and Prevention, 2022). The prevalence
of stroke is increasing among younger adults, highlighting the need for effective prevention strategies
(Martin et al., 2025). The economic burden of stroke in the US is also considerable, with direct medical
costs and indirect costs due to lost productivity amounting to billions of dollars annually. The rising
incidence of stroke among younger populations is particularly concerning, as it suggests that traditional
risk factors are becoming more prevalent in this demographic.

Modifiable risk factors such as hypertension, diabetes mellitus, obesity, smoking, and physical
inactivity significantly contribute to stroke risk (Khan et al., 2023). Lifestyle interventions targeting
these factors have been shown to reduce stroke incidence. For instance, adherence to a healthy diet,
regular physical activity, and smoking cessation are associated with a lower risk of stroke (Saad, Cherian
& Benameur, 2024). Public health campaigns and community-based interventions play a crucial role in
promoting these healthy behaviours. Additionally, healthcare providers are increasingly focusing on
preventive care and early intervention to manage risk factors before they lead to stroke.

Pharmacological interventions also play a crucial role in stroke prevention. Low-dose aspirin has been
widely used for the primary and secondary prevention of cardiovascular events, including stroke.
However, recent evidence suggests that the benefits of aspirin for primary stroke prevention may be
limited and must be weighed against the increased risk of bleeding (Zhao et al., 2021). The U.S.
Preventive Services Task Force recommends individualized decision-making regarding aspirin use for
primary prevention, particularly in older adults (Davidson et al., 2022). This recommendation reflects
the complexity of balancing the potential benefits and risks of aspirin therapy, especially in populations
at varying levels of risk for cardiovascular events.

Given the global burden of stroke and the evolving evidence on prevention strategies, this narrative
review aims to provide an overview of the role of aspirin in preventing stroke among patients at high
risk of vascular disease. Synthesizing the latest research findings, this review seeks to provide
healthcare professionals with evidence-based guidance on the use of aspirin for stroke prevention. The
goal is to inform clinical practice and public health policies to reduce the incidence and impact of stroke
worldwide.
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METHODS

This narrative review was conducted to synthesize contemporary evidence on preventive and
pharmacological interventions for stroke, with a focus on modifiable risk factors, antiplatelet therapy,
and anticoagulant therapy. A comprehensive search of the literature was performed using multiple
electronic databases, including PubMed, Scopus, Web of Science, and Google Scholar. The search
aimed to capture relevant articles published between January 2015 and April 2025. Additional manual
searches of reference lists from key articles, guidelines, and consensus statements were conducted to
ensure the inclusion of seminal and highly cited studies.

Search terms were developed using a combination of Medical Subject Headings (MeSH) and free-text
keywords. Key search terms included “stroke prevention,” “hypertension and stroke,” “smoking
cessation and stroke,” “alcohol consumption and stroke risk,” “physical activity and stroke,” “aspirin
and stroke prevention,” “clopidogrel,” “dual antiplatelet therapy,” “anticoagulation,” “warfarin,” and
“direct oral anticoagulants (DOACs).” Boolean operators (AND, OR) were used to combine terms and
refine search results. No restrictions were placed on study design at the initial stage to ensure a broad
capture of relevant literature, but emphasis was later placed on high-quality evidence such as
randomized controlled trials (RCTs), systematic reviews, meta-analyses, and major clinical guidelines.

Studies were included if they (1) focused on preventive or pharmacological strategies for stroke, (2)
involved adult populations (=18 years), (3) reported on primary or secondary stroke prevention
outcomes, and (4) were published in peer-reviewed journals. Articles that primarily addressed paediatric
populations, animal studies, or stroke rehabilitation without a prevention focus were excluded.
Preference was given to more recent studies and updated guidelines to reflect the evolving nature of
stroke prevention practices.

Given that this is a narrative review, a formal systematic review protocol such as PRISMA was not
adopted, and formal risk of bias assessments were not systematically performed. However, a critical
appraisal approach was employed to prioritize inclusion of studies that demonstrated methodological
rigor, appropriate sample sizes, relevant outcome measures, and clinical applicability. For
pharmacological interventions, landmark trials such as the CHANCE, CAPRIE, POINT, ARISTOTLE,
and WARSS studies were given particular attention, alongside updated systematic reviews and meta-
analyses published in leading journals.

The review process was conducted in stages. First, titles and abstracts were screened for relevance. Full
texts of potentially eligible articles were retrieved and assessed independently. Discrepancies regarding
article inclusion were resolved through discussion among the authors. Data extracted from each study
included authorship, publication year, study design, population characteristics, intervention details,
comparator(s), outcomes related to stroke prevention, and major findings.

The synthesis of findings was narrative rather than quantitative, given the heterogeneity in study
designs, interventions, and outcome measures. Studies were grouped thematically into preventive
lifestyle interventions and pharmacological interventions to facilitate structured discussion. Where
appropriate, evidence from different studies was compared, and areas of consensus and controversy
were highlighted.

Ethical approval was not required for this review, as it was based exclusively on secondary analysis of
published data. The review aimed to adhere to principles of transparency, thoroughness, and academic
integrity in the reporting and discussion of findings.
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RESULTS

Preventive Interventions Against Stroke

Effective prevention strategies are crucial in reducing the incidence and burden of stroke (World Health
Organization, 2022). A central focus of stroke prevention efforts is the management of modifiable risk
factors, which include hypertension, smoking, alcohol consumption, and physical inactivity (Martin et
al., 2024). These factors have been consistently identified in both observational studies and clinical
trials as significant contributors to stroke risk and addressing them is essential for both primary and
secondary prevention (Saad et al., 2024).

Hypertension is recognized as the most important modifiable risk factor for stroke (Turnbull et al.,
2023). Elevated blood pressure exerts continuous mechanical stress on the vascular endothelium,
promoting atherosclerosis and increasing the risk of both ischemic and haemorrhagic stroke (Wang et
al., 2025). Recent evidence highlights the profound impact of blood pressure reduction on stroke
prevention. A meta-analysis of 123 RCTs found that for every 10 mm Hg reduction in systolic blood
pressure, there was a corresponding 20% decrease in stroke incidence, regardless of the patients'
baseline blood pressure levels (Ettehad et al., 2016). These findings emphasize that even modest
reductions in blood pressure can have significant public health implications (Zhang et al., 2023). The
STEP trial conducted by Zhang et al. (2023) provided further support for aggressive blood pressure
management. This large randomized controlled trial showed that targeting an intensive systolic blood
pressure goal of less than 120 mm Hg, compared to a standard goal of less than 140 mm Hg,
significantly reduced the risk of stroke in elderly hypertensive patients. While concerns have been raised
about potential adverse effects associated with intensive blood pressure lowering, including dizziness
and falls, the overall benefits in reducing major cardiovascular events, including stroke, outweigh these
risks in carefully selected patients (Kienzle et al., 2024). Effective antihypertensive therapy remains a
cornerstone of stroke prevention strategies, and greater efforts are needed to ensure optimal blood
pressure control in clinical practice (Wang et al., 2025).

Another critical area for intervention is smoking cessation. Cigarette smoking promotes atherosclerosis,
increases blood viscosity, and impairs endothelial function, thereby substantially elevating the risk of
both ischemic and haemorrhagic strokes (Wechsler et al., 2025). Wang et al. (2024) conducted a large
prospective cohort study that highlighted the stark contrast in stroke risk between smokers and non-
smokers. Smokers were found to have significantly higher rates of stroke, and the risk was dose-
dependent, increasing with the number of cigarettes smoked per day and the duration of smoking
history. Importantly, smoking cessation was associated with a rapid and substantial reduction in stroke
risk. Within two to five years of quitting, former smokers' stroke risk approached that of individuals
who had never smoked (Ding et al., 2025). These findings underscore the critical importance of
comprehensive smoking cessation programs as part of national public health strategies. While
pharmacological aids such as nicotine replacement therapy and varenicline have been shown to enhance
cessation rates, behavioural interventions and societal policies, such as taxation and smoking bans, also
play vital roles in reducing smoking prevalence and thus mitigating stroke risk (CDC, 2024; CDC,
2025a).

The relationship between alcohol consumption and stroke risk is more complex, with a U-shaped
association commonly reported in the literature. Light to moderate alcohol consumption may confer a
slight protective effect against ischemic stroke, potentially through mechanisms such as increased high-
density lipoprotein (HDL) cholesterol levels and reduced platelet aggregation (Harvard Health, 2024).
However, heavy alcohol consumption is unequivocally associated with an increased risk of both
ischemic and haemorrhagic strokes (Smyth et al., 2023). Smyth et al. (2023), through an analysis of
global data, confirmed that individuals engaging in heavy drinking had markedly higher odds of stroke,
particularly haemorrhagic stroke. Beyond the vascular effects, recent studies have highlighted newer
findings linking heavy alcohol intake with structural brain changes, cognitive decline, and increased
risk of dementia, conditions that often co-occur with or exacerbate post-stroke disability (Karoly et al.,
2024; Brennan et al., 2020). Given these findings, public health recommendations increasingly
emphasize moderation, typically advising no more than one alcoholic drink per day for women and two
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for men (Centres for Disease Control and Prevention, 2025). However, given the variability in
individual risk factors, clinicians are encouraged to provide personalized advice regarding alcohol
consumption, particularly for patients with a prior history of stroke or those at elevated cardiovascular
risk (Sabia et al., 2018).

Physical inactivity constitutes another modifiable risk factor for stroke. Regular exercise improves
endothelial function, lowers blood pressure, improves lipid profiles, and promotes insulin sensitivity,
all of which contribute to vascular health and stroke risk reduction (Jeong, 2025). Current guidelines,
including those from the American Heart Association (AHA, 2024), recommend that adults engage in
at least 150 minutes of moderate-intensity aerobic physical activity or 75 minutes of vigorous-intensity
activity each week. He et al. (2024) conducted a comprehensive cohort study examining different
domains of physical activity and their relationship with stroke risk. Their findings revealed that leisure-
time physical activity, such as sports and recreational walking, was strongly associated with a reduced
risk of stroke. Interestingly, occupational and transportation-related activities, including walking or
cycling to work, did not exhibit the same protective effect, possibly due to differences in intensity and
consistency (De Santis et al., 2023). The study emphasized that it is not merely the volume of activity
but the quality and purposefulness that matters in stroke prevention (Jeong, 2025).

Despite the strong evidence supporting lifestyle modifications, real-world adherence to preventive
behaviours remains suboptimal. Barriers include lack of awareness, socioeconomic factors, cultural
norms, and access to healthcare resources (Saad et al., 2024). Consequently, comprehensive stroke
prevention strategies must incorporate both individual-level interventions, such as patient education and
counselling, and population-level policies that create environments conducive to healthy behaviours.
These may include urban planning that encourages physical activity, legislation to reduce tobacco and
alcohol use, and healthcare initiatives to improve the detection and management of hypertension
(Njohjam et al., 2025).

Future research should continue to explore innovative ways to improve adherence to preventive
measures, personalize risk reduction strategies, and address disparities in stroke prevention outcomes
(Schrage et al., 2025).

Pharmacological Interventions

Pharmacological interventions are a central pillar in stroke prevention strategies, particularly for
individuals at high risk due to prior vascular events or atrial fibrillation. Among the pharmacological
options available, antiplatelet and anticoagulant therapies have been extensively studied and
incorporated into clinical guidelines to prevent both primary and recurrent strokes. These therapies aim
to reduce the formation of thrombi that can obstruct cerebral arteries and result in ischemic events,
although they must be administered carefully to balance efficacy with the risk of bleeding complications
(Tornyos et al., 2022).

Aspirin remains a cornerstone in the secondary prevention of stroke. Its antiplatelet properties work by
irreversibly inhibiting cyclooxygenase-1 (COX-1), thereby preventing the synthesis of thromboxane
A2, a potent promoter of platelet aggregation (Ortega-Paz et al., 2023). Aspirin’s widespread use stems
from strong evidence supporting its ability to reduce the risk of recurrent stroke in individuals who have
experienced a prior ischemic event. However, its use is not without challenges. The risk of
gastrointestinal bleeding and haemorrhagic stroke, particularly in elderly populations or those with
multiple comorbidities, must be carefully weighed against its benefits (Cleland et al., 2022). The
CHANCE trial, a large, randomized study conducted in China, demonstrated that when aspirin was used
in combination with clopidogrel and initiated within 24 hours of minor stroke or high-risk transient
ischemic attack symptoms, there was a significant reduction in the risk of recurrent stroke without a
concurrent increase in haemorrhagic events (Wang et al., 2013). These findings reinforced the potential
role of DAPT in specific clinical contexts, particularly when started early after symptom onset.

Clopidogrel has emerged as a superior alternative to aspirin monotherapy in certain populations,
particularly in patients who are aspirin-intolerant or at high risk for gastrointestinal complications.
Clopidogrel acts by inhibiting the P2Y 12 receptor on platelets, thus preventing ADP-mediated platelet
activation and aggregation (Li, Zhang & Cao, 2023). The CAPRIE trial provided compelling evidence

56

https://jormajournals.com/JORMA-ijhss/index.php/1/index | Peer-reviewed Journal


https://jormajournals.com/JORMA-ijhss/index.php/1/index

JORMA International Journal of Health and Social Sciences
Volume I No. I Issue I p.52-63

for the benefits of clopidogrel over aspirin. It found that clopidogrel reduced the combined risk of
ischemic stroke, myocardial infarction, and vascular death by a modest but statistically significant
margin compared to aspirin (Galiuto & Patrono, 2021). More recently, a systematic review by Hackam
and Spence (2021) reaffirmed that clopidogrel is particularly advantageous in patients with diabetes and
those with previous peripheral artery disease, groups often at a higher risk of vascular events. However,
genetic variability in the metabolism of clopidogrel, particularly involving CYP2C19 loss-of-function
alleles, has emerged as an important consideration, influencing the responsiveness to therapy and
underscoring the need for precision medicine approaches (Castrichini et al., 2023).

Dual antiplatelet therapy, typically combining aspirin and clopidogrel, has been explored extensively
for the prevention of recurrent stroke and other vascular events, especially in the early period following
minor stroke or transient ischemic attack. The POINT trial provided crucial insights into the benefits
and limitations of DAPT. This trial showed that the combination of aspirin and clopidogrel, when
initiated within 12 hours of a minor ischemic event and continued for 90 days, significantly reduced the
risk of major ischemic events compared to aspirin alone (Li et al., 2021). However, it also demonstrated
a clear increase in the risk of major bleeding with prolonged dual therapy, echoing similar concerns
raised by previous studies (Valgimigli et al., 2021). These findings have informed current guidelines,
which recommend limiting DAPT to a short-term course of 21 to 90 days after minor stroke or high-
risk TIA, followed by a transition to single antiplatelet therapy thereafter (Powers et al., 2023).

Beyond antiplatelet therapy, anticoagulation plays a pivotal role in stroke prevention, particularly in
patients with atrial fibrillation, a major risk factor for cardioembolic stroke. Warfarin, a vitamin K
antagonist, has historically been the gold standard for anticoagulation in this context. Warfarin exerts
its anticoagulant effects by inhibiting the synthesis of vitamin K-dependent clotting factors II, VII, IX,
and X. The efficacy of warfarin in reducing stroke risk in atrial fibrillation has been well established,
with meta-analyses indicating significant risk reduction compared to placebo (Benz et al., 2022).
However, warfarin’s use is fraught with practical challenges. It requires frequent monitoring of the
international normalized ratio (INR) to ensure therapeutic anticoagulation without excessive bleeding
risk. Dietary interactions, variable pharmacokinetics, and numerous drug interactions complicate its
management, often leading to suboptimal anticoagulation control (Sharma et al., 2022).

The advent of DOACSs such as apixaban, rivaroxaban, edoxaban, and dabigatran has revolutionized
stroke prevention in atrial fibrillation. These agents offer the advantage of fixed dosing without the need
for routine coagulation monitoring and have fewer dietary and drug interactions compared to warfarin
(Connolly et al., 2022). The ARISTOTLE trial, which compared apixaban to warfarin in patients with
atrial fibrillation, demonstrated that apixaban was superior in preventing stroke and systemic embolism
while also being associated with a significantly lower risk of major bleeding (Al-Khatib et al., 2021). A
network meta-analysis by Zheng et al. (2022) further confirmed that DOAC:s, as a class, are associated
with better safety profiles and comparable or superior efficacy compared to warfarin across diverse
patient populations. As a result, DOACs are now recommended as the first-line therapy for non-valvular
atrial fibrillation in updated international guidelines.

Despite the proven efficacy of both antiplatelet and anticoagulant therapies in stroke prevention, several
challenges remain. One of the major issues is ensuring patient adherence to long-term therapy, as non-
adherence significantly diminishes treatment efficacy and increases the risk of recurrent stroke (Kato et
al., 2024). Factors influencing adherence include the complexity of medication regimens, side effects,
patient education, and socioeconomic barriers. Moreover, individualized risk stratification is
increasingly recognized as essential in optimising therapy choices, balancing stroke risk reduction
against the potential for adverse events such as haemorrhage. Risk scoring systems such as CHA2DS.-
VASc for atrial fibrillation and HAS-BLED for bleeding risk are valuable tools in clinical decision-
making, but they require thoughtful application alongside clinical judgment (Lip et al., 2021).

Future research should focus on enhancing adherence strategies, personalizing therapy based on genetic
and clinical profiles, and expanding access to newer agents, particularly in low-resource settings where
stroke burdens are disproportionately high (CDC, 2022; Adeniji et al., 2023; CDC, 2025b).
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DISCUSSION

Although the efficacy of pharmacological interventions in stroke prevention is well established, several
critical limitations warrant careful consideration. Antiplatelet therapies, such as aspirin and clopidogrel,
offer substantial benefits in reducing recurrent ischemic events, particularly in patients with a history
of minor stroke or transient ischemic attack (TTIA). Nevertheless, their effectiveness is tempered by an
increased risk of major bleeding events, a concern that becomes particularly pronounced in elderly and
frail populations (Yu et al., 2025). The risk of haemorrhagic complications, including intracerebral
haemorrhage, remains a significant limitation to their widespread and long-term use. Dual antiplatelet
therapy (DAPT), which combines aspirin and clopidogrel, has demonstrated efficacy when initiated
early after minor ischemic events, as shown in major trials. However, its long-term use remains
controversial due to the cumulative bleeding risks associated with prolonged therapy (George et al.,
2017). Current guidelines advocate for a limited duration of DAPT, usually 21 to 90 days, followed by
a transition to monotherapy, emphasizing the delicate balance between maximizing ischemic protection
and minimizing bleeding hazards.

Similarly, anticoagulants such as warfarin and DOACs have markedly improved outcomes in atrial
fibrillation-associated stroke prevention. Warfarin has a longstanding record of efficacy but is limited
by its narrow therapeutic window, requirement for regular INR monitoring, and significant dietary and
drug interactions. DOACs, such as apixaban and rivaroxaban, offer the advantages of fixed dosing,
fewer dietary restrictions, and improved safety profiles, notably with lower rates of intracranial
haemorrhage compared to warfarin. However, adherence remains a major challenge in clinical practice,
affecting the overall effectiveness of these therapies (CDC, 2025b). Real-world studies reveal that non-
adherence rates for anticoagulation therapies are substantial, driven by factors such as medication costs,
complexity of regimens, side effects, and patient perceptions about treatment necessity.

A further limitation pertains to the accessibility and affordability of newer anticoagulants, particularly
in low- and middle-income countries. Although DOACsSs have transformed anticoagulation management
in high-income settings, their high cost restricts widespread use in resource-constrained regions
(Adeniji et al., 2023). This creates significant inequities in stroke prevention, with patients in lower-
income settings often left reliant on warfarin despite its management challenges. Initiatives aimed at
improving global access to affordable DOACSs and implementing national programs for anticoagulation
management are urgently needed to bridge this treatment gap.

Moreover, the real-world application of pharmacogenomics, particularly the tailoring of clopidogrel use
based on CYP2C19 genetic polymorphisms, remains limited. Although CYP2C19 genotyping has the
potential to identify patients who may not adequately metabolize clopidogrel and hence be at greater
risk of treatment failure, widespread implementation is hampered by the cost of testing, lack of
infrastructure, and limited clinician familiarity with genetic data interpretation (Yu et al., 2025). This
underutilization reduces opportunities for personalized medicine approaches that could optimise stroke
prevention outcomes.

Another important concern is the underrepresentation of diverse populations in clinical trials evaluating
pharmacological stroke prevention strategies. Most landmark trials have disproportionately recruited
participants from North America, Europe, and other high-income regions (George et al., 2017). This
lack of diversity may limit the generalizability of findings, particularly given known ethnic variations
in stroke risk profiles, drug metabolism, and response to therapy. Limited inclusion of
socioeconomically disadvantaged groups further exacerbates disparities in knowledge and outcomes.
Recent reviews (Adeniji et al., 2023) have called for greater emphasis on ensuring ethnic, geographic,
and socioeconomic representation in future trials to ensure findings are applicable to broader global
populations.

Thus, while pharmacological interventions represent powerful tools for stroke prevention, their real-
world effectiveness is dependent on overcoming persistent clinical and public health challenges. These
include improving therapy adherence, expanding access to affordable medications, integrating
pharmacogenomic testing into routine care, and ensuring diversity in clinical research. Future efforts
must prioritize equitable healthcare delivery, personalized risk assessment, and pragmatic solutions
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tailored to the specific needs of diverse patient populations. Only through coordinated strategies can the
full potential of pharmacological advances in stroke prevention be realized globally (Yu et al., 2025).

CONCLUSION

Effective stroke prevention necessitates a comprehensive, multifaceted approach that integrates both
lifestyle modifications and pharmacological interventions. Stroke remains a leading cause of mortality
and long-term disability worldwide, and addressing its burden requires strategies that operate at both
individual and population levels. Managing modifiable risk factors remains the foundation of effective
stroke prevention. Blood pressure control, smoking cessation, moderated alcohol consumption, and
engagement in regular physical activity each contribute substantially to reducing the incidence and
recurrence of stroke. These lifestyle interventions not only directly lower individual risk but also yield
broad societal benefits, underscoring the importance of public health policies that promote healthy
living environments, access to preventive healthcare, and community-based education initiatives.

Pharmacological therapies provide critical support, particularly for high-risk individuals, and are
essential components of secondary prevention strategies. The use of antiplatelet agents such as aspirin
and clopidogrel, alongside anticoagulants like warfarin and direct oral anticoagulants, has significantly
improved outcomes for patients at elevated risk of ischemic events. However, the success of
pharmacological interventions relies heavily on appropriate patient selection, adherence to treatment,
and ongoing monitoring to balance the benefits of stroke prevention against the risks of adverse effects
such as bleeding. Tailoring therapeutic approaches based on individual clinical profiles, genetic factors,
and comorbidities is increasingly recognized as best practice, supported by growing evidence from
precision medicine research.

Ongoing research and continuously updated clinical guidelines continue to refine these preventive
strategies, aiming to enhance efficacy, minimize harm, and expand equitable access to care across
diverse populations. Achieving significant and sustained reductions in the global burden of stroke will
therefore require a coordinated effort involving healthcare providers, researchers, policymakers, and
communities. Future initiatives must prioritize not only the dissemination of evidence-based
interventions but also address barriers to implementation, ensuring that effective stroke prevention is
accessible, affordable, and sustainable for all populations.

Conflict of Interest

The authors declare no conflicts of interest.

Funding
This research did not receive any grant from funding agencies in the public, commercial, or not-for-
profit sectors.

Acknowledgement

The authors would like to acknowledge the management and technical staff of PENKUP Research
Institute, Birmingham, United Kingdom for their excellent assistance and for providing medical
writing/editorial support in accordance with Good Publication Practice (GPP3) guidelines.

59

https://jormajournals.com/JORMA-ijhss/index.php/1/index | Peer-reviewed Journal


https://jormajournals.com/JORMA-ijhss/index.php/1/index

JORMA International Journal of Health and Social Sciences
Volume I No. I Issue I p.52-63

REFERENCES
Adeniji, O., Olowoyo, P., Akinyemi, R., Fisher, M., & Owolabi, M. (2023). Advances in Primordial,
Primary, and Secondary Prevention of Stroke in Diverse

Populations. Stroke, https://doi.org/10.1161/STROKEAHA.123.044231

Akyea, R., Vinogradova, Y., Qureshi, N., Patel, R., Kontopantelis, E., Ntaios, G., Asselbergs, F., Kai,
J., & Weng, S. (2021). Sex, Age, and Socioeconomic Differences in Nonfatal Stroke Incidence and
Subsequent Major Adverse Outcomes. Stroke, 52, 396 - 405.
https://doi.org/10.1161/STROKEAHA.120.031659.

Li, L., Scott, C., & Rothwell, P. (2020). Trends in Stroke Incidence in High-Income Countries in the
21st Century. Stroke, 51, 1372 - 1380. https://doi.org/10.1161/STROKEAHA.119.028484.

Al-Khatib SM, Mulder H, Wojdyla D, Lopes RD, Wallentin L, Alexander JH, Hijazi Z, Goto S, Granger
CB., (2021) Apixaban Versus Warfarin in Patients with Atrial Fibrillation and Left Ventricular
Hypertrophy: Insights from the ARISTOTLE Trial. Circ Arrhythm Electrophysiol. 2021
Mar;14(3):¢009614. doi: 10.1161/CIRCEP.120.009614. Epub 2021 Mar 4. PMID: 33657831.

Benz, A.P., Johansson, 1., Dewilde, W.J., Lopes, R.D., Mehran, R., Sartori, S., Sarafoff, N., Yasuda, S.,
Mclntyre, W.F., Healey, J.S. and Shoamanesh, A., (2022). Antiplatelet therapy in patients with atrial
fibrillation: a systematic review and meta-analysis of randomized trials. European Heart Journal-
Cardiovascular Pharmacotherapy, 8(7), pp.648-659.

Brennan, S. E., McDonald, S., Page, M. J., Reid, J., Ward, S., Forbes, A. B., & McKenzie, J. E. (2020).
Long-term effects of alcohol consumption on cognitive function: a systematic review and dose-
response analysis of evidence published between 2007 and 2018. Systematic Reviews, 9,
33. https://doi.org/10.1186/s13643-019-1220-4.

Carnicelli, A.P., Hong, H., Connolly, S.J., Eikelboom, J., Giugliano, R.P., Morrow, D.A., Patel, M.R.,
Wallentin, L., Alexander, J.H., Cecilia Bahit, M. and Benz, A.P., (2022). Direct oral anticoagulants
versus warfarin in patients with atrial fibrillation: patient-level network meta-analyses of
randomized clinical trials with interaction testing by age and sex. Circulation, 145(4), pp.242-255.

Castrichini, M., Luzum, J.A. and Pereira, N., (2023). Pharmacogenetics of antiplatelet therapy. Annual
review of pharmacology and toxicology, 63(1), pp.211-229.

Centers for Disease Control and Prevention (2024). About Surgeon General's Reports on Smoking and
Tobacco Use, Available at: https://www.cdc.gov/tobacco-surgeon-general-reports/about/index.html,
[Accessed: 26 April 2025].

Centers for Disease Control and Prevention (2025a). Alcohol Use and Your Health. Available at:
https://www.cdc.gov/alcohol/about-alcohol-use/index.html, [Accessed: 26 April 2025].

Centers for Disease Control and Prevention (2025b). Preventing Stroke. Available at:
https://www.cdc.gov/stroke/prevention/index.html, [Accessed: 26 April 2025]

Centers for Disease Control and Prevention. (2022). Stroke Facts. Available at:
https://www.cdc.gov/stroke/data-research/facts-
stats/?CDC_AAref Val=https://www.cdc.gov/stroke/facts.htm, [Accessed: 25 April 2025].

Cleland, J.G., (2022). Aspirin for primary and secondary prevention of cardiovascular disease: time to
stop?. Thrombosis and Haemostasis, 122(03), pp.311-314.

Davidson, K.W., Barry, M.J., Mangione, C.M., Cabana, M., Chelmow, D., Coker, T.R., Davis, E.M.,
Donahue, K.E., Jaén, C.R., Krist, A.H. and Kubik, M., (2022). Aspirin use to prevent cardiovascular
disease: US Preventive Services Task Force recommendation statement. JAMA, 327(16), pp.1577-
1584.

60

https://jormajournals.com/JORMA-ijhss/index.php/1/index | Peer-reviewed Journal


https://jormajournals.com/JORMA-ijhss/index.php/1/index
https://www.ahajournals.org/doi/pdf/10.1161/STROKEAHA.123.044231
https://systematicreviewsjournal.biomedcentral.com/articles/10.1186/s13643-019-1220-4
https://www.cdc.gov/tobacco-surgeon-general-reports/about/index.html
https://www.cdc.gov/alcohol/about-alcohol-use/index.html
https://www.cdc.gov/stroke/prevention/index.html
https://www.cdc.gov/stroke/data-research/facts-stats/?CDC_AAref_Val=https://www.cdc.gov/stroke/facts.htm
https://www.cdc.gov/stroke/data-research/facts-stats/?CDC_AAref_Val=https://www.cdc.gov/stroke/facts.htm

JORMA International Journal of Health and Social Sciences
Volume I No. I Issue I p.52-63

De Santis, F., Romoli, M., Foschi, M., Sciancalepore, F.D., D'Anna, L., Barba, L., Abu-Rumeileh, S.,
Sacco, S. and Ornello, R., (2024). Risk of stroke with different levels of leisure-time physical
activity: a systematic review and meta-analysis of prospective cohort studies. Journal of Neurology,
Neurosurgery & Psychiatry, 95(6), pp.504-514.

Ding, C., Yuan, M., Cheng, J. and Wen, J., 2025. Cross-sectional study on smoking types and stroke
risk: development of a predictive model for identifying stroke risk. Frontiers in Physiology, 16,
p.1528910.

Ettehad D, Emdin CA, Kiran A, et al., (2016) Blood pressure lowering for prevention of cardiovascular
disease and death: a systematic review and meta-analysis. Lancet 2016;387(10022):957-967.

Feigin, V.L., Vos, T., Nair, B.S., Hay, S.I., Abate, Y.H., Abd Al Magied, A.H., Abd ElHafeez, S.,
Abdelkader, A., Abdollahifar, M.A., Abdullahi, A. and Aboagye, R.G., (2025). Global, regional, and
national burden of epilepsy, 1990-2021: a systematic analysis for the Global Burden of Disease
Study 2021. The Lancet Public Health, 10(3), pp.e203-e227.

Galiuto L and Patrono C., (2021) Challenging the Role of Aspirin for Long-Term Antiplatelet Therapy?
Eur Heart J. 2021 Aug 7;42(30):2883-2884. doi: 10.1093/eurheartj/ehab387. PMID: 34179976.

George, M. G., Fischer, L., Koroshetz, W., Bushnell, C., Frankel, M., Foltz, J., & Thorpe, P. G. (2017).
CDC Grand Rounds: Public Health Strategies to Prevent and Treat Strokes. MMWR Morbidity and
Mortality Weekly Report, 66(18), 479-
481. https://www.cdc.gov/mmwr/volumes/66/wr/mm6618a5.htm

Global Burden of Disease Study. (2021). Global Burden of Disease Study 2021 Results. Available at:
http://ghdx.healthdata.org/gbd-results-tool, [Accessed: 25 April 2025].

Harvard Health (2024). Does drinking alcohol raise the risk of stroke? Available at:
https://www.health.harvard.edu/heart-health/does-drinking-alcohol-raise-the-risk-of-stroke,
[Accessed: 26 April 2025].

Jeong, W., (2025). Effect of regular exercise on stroke prevention: an instrumental variables
approach. BMC Public Health, 25(1), p.1167.

Karoly, H. C., Kirk-Provencher, K. T., & Gowin, J. L. (2024). Alcohol and brain structure across the
lifespan: A systematic  review of large-scale  neuroimaging  studies. Addiction
Biology. https://doi.org/10.1111/adb.13439.

Kato, Y., Tsutsui, K., Nakano, S., Hayashi, T. and Suda, S., (2024). Cardioembolic Stroke: past
advancements, current challenges, and future directions. International Journal of Molecular
Sciences, 25(11), p.5777.

Khan, M., Wasay, M., O'Donnell, M.J., Igbal, R., Langhorne, P., Rosengren, A., Damasceno, A., Oguz,
A., Lanas, F., Pogosova, N. and Alhussain, F., (2023). Risk factors for stroke in the young (18—45
Years): a case-control analysis of INTERSTROKE data from 32
countries. Neuroepidemiology, 57(5), pp.275-283.

Kienzle, T., Aduboffour, A. O., Matasic, D., Burka, S., & Blumenthal, R. S. (2024). New Blood Pressure
Target for Individuals at High Risk. American College of Cardiology. Available at:
https://www.acc.org/latest-in-cardiology/articles/2024/11/05/11/55/new-blood-pressure-target-for-
individuals-at-high-risk, [Accessed: 26 April 2025].

Li, Z.X., Xiong, Y., Gu, H.Q., Fisher, M., Xian, Y., Johnston, S.C. and Wang, Y.J., (2021). P2Y 12
inhibitors plus aspirin versus aspirin alone in patients with minor stroke or high-risk transient
ischemic attack. Stroke, 52(7), pp.2250-2257.

Lip GYH, Banerjee A, Boriani G, Chiang CE, Fargo R, Freedman B, Lane DA, Ruff CT, Turakhia M,
Werring D, Patel S, Moores L., (2018) Antithrombotic Therapy for Atrial Fibrillation: CHEST

61

https://jormajournals.com/JORMA-ijhss/index.php/1/index | Peer-reviewed Journal


https://jormajournals.com/JORMA-ijhss/index.php/1/index
https://www.cdc.gov/mmwr/volumes/66/wr/mm6618a5.htm
http://ghdx.healthdata.org/gbd-results-tool
https://www.health.harvard.edu/heart-health/does-drinking-alcohol-raise-the-risk-of-stroke
https://onlinelibrary.wiley.com/doi/epdf/10.1111/adb.13439
https://www.acc.org/latest-in-cardiology/articles/2024/11/05/11/55/new-blood-pressure-target-for-individuals-at-high-risk
https://www.acc.org/latest-in-cardiology/articles/2024/11/05/11/55/new-blood-pressure-target-for-individuals-at-high-risk

JORMA International Journal of Health and Social Sciences
Volume I No. I Issue I p.52-63

Guideline and  Expert Panel Report. Chest. 2018 Nov;154(5):1121-1201.
https://doi.org/10.1016/j.chest.2018.07.040.

Livingstone, K., Abbott, G., Ward, J., & Bowe, S. (2021). Unhealthy Lifestyle, Genetics and Risk of
Cardiovascular Disease and Mortality in 76,958 Individuals from the UK Biobank Cohort Study.
Nutrients, 13. https://doi.org/10.3390/nu13124283.

Martin, S.S., Aday, A.W., Allen, N.B., Almarzooq, Z.1., Anderson, C.A., Arora, P., Avery, C.L., Baker-
Smith, C.M., Bansal, N., Beaton, A.Z. and Commodore-Mensah, Y., (2025). 2025 heart disease and
Stroke Statistics: A Report of US and Global Data from the American Heart
Association. Circulation.

Martin, S.S., Aday, A.W., Almarzooq, Z.1., Anderson, C.A., Arora, P., Avery, C.L., Baker-Smith, C.M.,
Barone Gibbs, B., Beaton, A.Z., Boehme, A.K. and Commodore-Mensah, Y., (2024) 2024 heart
disease and stroke statistics: a report of US and global data from the American Heart
Association. Circulation, 149(8), pp.e347-€913.

NHS England. (2024). Stroke Statistics. Available at: https://www.england.nhs.uk/statistics/stroke/,
[Accessed: 25 April 2025].

Njohjam, M.N., Falonne, N.T. & Ngoule, M.O. Barriers to medication adherence for secondary stroke
prevention in rural communities in Cameroon: a qualitative study. BMC Prim. Care 26, 125 (2025).
https://doi.ore/10.1186/s12875-025-02842-w.

Ortega-Paz, L., A. Cader, I. Cigalini, and D. Giacoppo, (2023) Dual antiplatelet therapy for the general
cardiologist: recent evidence, balancing ischaemic and bleeding risk. European Society of
Cardiology. Available at: https://www.escardio.org/Councils/Council-for-Cardiology-Practice-
(CCP)/Cardiopractice/dual-antiplatelet-therapy-for-the-general-cardiologist-recent-evidence-
balanci, [Accessed: 26 April 2025]

Powers WJ, Rabinstein AA, Ackerson T, Adeoye OM, Bambakidis NC, Becker K, Biller J, Brown M,
Demaerschalk BM, Hoh B, Jauch EC, Kidwell CS, Leslie-Mazwi TM, Ovbiagele B, Scott PA, Sheth
KN, Southerland AM, Summers DV, Tirschwell DL., (2019) Guidelines for the Early Management
of Patients With Acute Ischemic Stroke: 2019 Update to the 2018 Guidelines for the Early
Management of Acute Ischemic Stroke: A Guideline for Healthcare Professionals From the
American Heart Association/American Stroke Association. Stroke. 2019 Dec;50(12):e344-e418.
https://doi.org/10.1161/STR.0000000000000211.

Public Health England (2019) Available at: https://www.gov.uk/government/publications/health-
matters-preventing-cardiovascular-disease/health-matters-preventing-cardiovascular-disease,
[Accessed: 25 April 2025].

Saad, A., Cherian, L. and Benameur, K., (2024). Lifestyle factors and stroke prevention: from the
individual to the community. Current neurology and neuroscience reports, 24(10), pp.507-515.

Saad, A., Cherian, L. and Benameur, K., (2024). Lifestyle factors and stroke prevention: from the
individual to the community. Current neurology and neuroscience reports, 24(10), pp.507-515.

Sabia, S., Fayosse, A., Dumurgier, J., Dugravot, A., Akbaraly, T., Britton, A., Kivimiki, M., & Singh-
Manoux, A. (2018). Alcohol consumption and risk of dementia: 23 year follow-up of Whitehall II
cohort study. BMJ, 362, k2927. https://doi.org/10.1136/bmj.k2927.

Schrage, T., Glissmann, C., Thomalla, G., Rimmele, D.L., Schmidt, H., Rosenkranz, M., Boskamp, S.,
Harter, M. and Kriston, L., (2025). Process evaluation of a cross-sectoral, coordinated follow-up
care of stroke patients: a qualitative study. Neurological Research and Practice, 7(1), p.4.

Smyth, A., O'Donnell, M., Rangarajan, S., Hankey, G.J., Oveisgharan, S., Canavan, M., McDermott,
C., Xavier, D., Zhang, H., Damasceno, A. and Avezum, A., (2023). Alcohol intake as a risk factor
for acute stroke: the INTERSTROKE study. Neurology, 100(2), pp.e142-e153.

62

https://jormajournals.com/JORMA-ijhss/index.php/1/index | Peer-reviewed Journal


https://jormajournals.com/JORMA-ijhss/index.php/1/index
https://doi.org/10.1016/j.chest.2018.07.040
https://www.england.nhs.uk/statistics/stroke/
https://doi.org/10.1186/s12875-025-02842-w
https://www.escardio.org/Councils/Council-for-Cardiology-Practice-(CCP)/Cardiopractice/dual-antiplatelet-therapy-for-the-general-cardiologist-recent-evidence-balanci
https://www.escardio.org/Councils/Council-for-Cardiology-Practice-(CCP)/Cardiopractice/dual-antiplatelet-therapy-for-the-general-cardiologist-recent-evidence-balanci
https://www.escardio.org/Councils/Council-for-Cardiology-Practice-(CCP)/Cardiopractice/dual-antiplatelet-therapy-for-the-general-cardiologist-recent-evidence-balanci
https://doi.org/10.1161/STR.0000000000000211
https://www.gov.uk/government/publications/health-matters-preventing-cardiovascular-disease/health-matters-preventing-cardiovascular-disease
https://www.gov.uk/government/publications/health-matters-preventing-cardiovascular-disease/health-matters-preventing-cardiovascular-disease
https://www.bmj.com/content/362/bmj.k2927

JORMA International Journal of Health and Social Sciences
Volume I No. I Issue I p.52-63

Tornyos D, Komdcesi A, Bélint A, Kupd P, El Abdallaoui OEA, Szapary L, Szapary LB., (2022)
Antithrombotic therapy for secondary prevention in patients with stroke or transient ischemic attack:
A multiple treatment network meta-analysis of randomized controlled trials. PLoS One. 2022 Aug
17;17(8):0273103. https://doi.org/10.1371/journal.pone.0273103.

Valgimigli, M., Frigoli, E., Heg, D., Tijssen, J., Jiini, P., Vranckx, P., Ozaki, Y., Morice, M.C., Chevalier,
B., Onuma, Y. and Windecker, S., (2021). Dual antiplatelet therapy after PCI in patients at high
bleeding risk. New England Journal of Medicine, 385(18), pp.1643-1655.

Wang Y, Wang Y, Zhao X, Liu L, Wang D, Wang C, Wang C, Li H, Meng X, Cui L, Jia J, Dong Q, Xu
A, Zeng J, Li Y, Wang Z, Xia H, Johnston SC; CHANCE Investigators. (2013) Clopidogrel with
aspirin in acute minor stroke or transient ischemic attack. N Engl J Med. 2013 Jul 4;369(1):11-9.
https://doi.org/10.1056/NEJMoal215340.

World Health Organization. (2022). Stroke: A  Global Perspective. Available at:
https://www.who.int/news-room/fact-sheets/detail/stroke, [Accessed: 26 April 2025].

Yu, D., Li, J-x., Cheng, Y., Wang, H-d., Ma, X-d., Ding, T., & Zhu, Z-n. (2025). Comparative efficacy
of different antihypertensive drug classes for stroke prevention: A network meta-analysis of
randomized controlled trials. PLOS ONE, 20(2),
e€0313309. https://doi.org/10.1371/journal.pone.0313309

Zeng, S., Zheng, Y., Jiang, J., Ma, J., Zhu, W. and Cai, X., (2022). Effectiveness and safety of DOACs
vs. warfarin in patients with atrial fibrillation and frailty: a systematic review and meta-
analysis. Frontiers in Cardiovascular Medicine, 9, p.907197.

Zhao, B., Wu, Q., Wang, L., Liao, C., Dong, Y., Xu, J., Wei, Y. and Zhang, W., (2021). Pros and cons of
aspirin for the primary prevention of cardiovascular events: a secondary study of trial sequential
analysis. Frontiers in pharmacology, 11, p.592116.

63

https://jormajournals.com/JORMA-ijhss/index.php/1/index | Peer-reviewed Journal


https://jormajournals.com/JORMA-ijhss/index.php/1/index
https://doi.org/10.1371/journal.pone.0273103
https://doi.org/10.1056/NEJMoa1215340
https://www.who.int/news-room/fact-sheets/detail/stroke
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0313309

