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Stroke as a Global Health Issue: A Descriptive Analysis of 

the Theoretical Framework and Scientific Definitions 
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Abstract: This study aims to analyze stroke as a global health problem by 

examining its theoretical framework, scientific definitions, and underlying 

mechanisms through a comprehensive descriptive analysis. The research 

employs a qualitative approach using a descriptive method through a literature 

study. Data were collected through systematic literature searches and document 

analysis of credible academic sources, including peer reviewed journal articles 

and scientific publications discussing stroke epidemiology, risk factors, and 

pathophysiology. The collected literature was analyzed through qualitative 

procedures consisting of theme identification, data reduction, conceptual 

categorization, and inductive interpretation to develop a comprehensive 

understanding of the phenomenon. The results indicate that stroke remains one 

of the leading causes of mortality and long term disability worldwide, 

characterized by complex interactions between vascular dysfunction, metabolic 

risk factors, and molecular mechanisms such as neuroinflammation, oxidative 

stress, and neurovascular unit disruption. Hypertension and metabolic disorders 

were identified as the most significant modifiable risk factors contributing to the 

increasing global burden of stroke. Furthermore, advances in molecular 

neuroscience and emerging neurorehabilitation strategies provide new insights 

into prevention, diagnosis, and recovery processes. These findings highlight the 

importance of integrated approaches combining preventive healthcare, early 

detection, and multidisciplinary treatment strategies to address the global impact 

of stroke. In conclusion, this study contributes to strengthening the theoretical 

understanding of stroke as a multidimensional health issue and provides a 

conceptual foundation for future research and policy development in global 

health and cerebrovascular disease management. 

Keywords: Stroke, Global Health, Cerebrovascular Disease, Pathophysiology, 
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Introduction 

It is often acknowledged that one of the most important neurological conditions 

impacting public health worldwide is stroke. It is described as a quickly growing clinical 

illness with no apparent cause other than vascular origin that is marked by focal or global 

disruptions of cerebral function that endure for at least 24 hours or result in death (Koçkar, 

2024). The disorder develops when arterial blockage or rupture disrupts blood flow to the 

brain, causing ischemic or hemorrhagic brain tissue damage. Even minor disruptions in 
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cerebral circulation can induce irreparable neuronal damage and long-term neurological 

abnormalities because the brain depends largely on a steady supply of oxygen and glucose. 

Because of its serious health effects and growing worldwide burden, stroke has 

consequently become a key focus of contemporary medical research and public health 

policy.  

One of the main causes of death and long-term impairment worldwide is stroke. 

According to epidemiological data, stroke affects millions of individuals annually, 

contributing significantly to the burden of disease worldwide. Every year, about 15 million 

people globally have a stroke, which results in about five million deaths and another five 

million people who are permanently disabled (Diontama, 2025). These figures demonstrate 

the scope of stroke as a worldwide health emergency and emphasize the pressing need for 

better knowledge of its underlying mechanisms, risk factors, and preventative measures. 

Stroke continues to be a significant cause of death and disability in a variety of 

groups, according to recent epidemiological investigations. Due to its long-term 

neurological effects, stroke is one of the main causes of death worldwide and a major 

contributor to disability-adjusted life years lost (Zhang, 2024). Aging populations, changes 

in lifestyle, and the rising incidence of metabolic diseases like diabetes and hypertension are 

some of the reasons contributing to the rising incidence of stroke. Despite improvements in 

medical care and preventative measures, stroke continues to be a significant public health 

concern due to these factors taken together. 

The scope of the issue is demonstrated by data from the Global Burden of Disease 

research. Approximately 69.9 million cases of ischemic stroke were reported worldwide in 

2021 alone, with 7.8 million new cases and 3.6 million deaths (Liu, 2025). Furthermore, more 

than 70 million disability-adjusted life years were related to ischemic stroke, indicating the 

disease's significant social and financial effects. These results show that stroke still places a 

significant strain on communities and healthcare systems worldwide. 

The rising rate of stroke among younger people is another worrying trend. According 

to recent assessments, there have been concerning trends in the incidence and prevalence of 

stroke among young adults and adolescents, especially after 2010 (Ma, 2024). This change 

casts doubt on the conventional view of stroke as a condition that mostly affects the elderly 

and implies that new risk factors like obesity, metabolic diseases, and sedentary lifestyles 

are affecting stroke epidemiology in a variety of age groups. 

The worldwide burden of stroke is significantly influenced by geographic 

differences. Stroke incidence and mortality rates are much greater in some areas, especially 

low- to middle-income countries and portions of Asia. According to epidemiological 

research, stroke is extremely common in Asia, with significant regional differences in 

incidence, death, and disability (Venketasubramanian, 2025). These discrepancies are 

frequently linked to variations in risk factor distribution, healthcare infrastructure, and 

socioeconomic circumstances. 

Stroke is greatly increased by risk factors such smoking, diabetes mellitus, 

hypertension, hyperlipidemia, and exposure to the environment. For both ischemic and 

hemorrhagic stroke, hypertension has repeatedly been found to be the most important 

modifiable risk factor (Diontama, 2025). High blood pressure raises the risk of stroke by 

damaging arterial walls, encouraging atherosclerosis, and raising the possibility of artery 
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rupture or blockage. Therefore, controlling these risk factors effectively is regarded as a 

crucial tactic in public health initiatives and stroke prevention. 

From a pathophysiological standpoint, stroke is caused by intricate biological 

processes that go beyond the initial vascular incident. A series of molecular and cellular 

mechanisms, such as excitotoxicity, oxidative stress, and neuroinflammation, contribute to 

gradual neuronal damage after cerebral blood flow is interrupted (Maida, 2024). Both 

immediate neurological abnormalities and long-term recovery results may be impacted by 

these processes, which can worsen brain injury. For the purpose of creating focused 

treatment plans meant to reduce brain damage following a stroke, it is essential to 

comprehend these mechanisms. 

The involvement of cellular and molecular mechanisms in mediating stroke-related 

brain damage has also been emphasized by recent studies. For instance, after ischemia 

events, oxidative stress and inflammatory reactions are known to damage the blood-brain 

barrier and encourage neuronal cell death (Lochhead, 2024). The degree of neurological 

damage is largely determined by these molecular processes, which may also offer possible 

targets for upcoming therapeutic approaches. 

Immune responses in the brain have a major impact on stroke progression and 

recovery in addition to chemical processes. After the initial ischemia insult, 

neuroinflammation including immune cell infiltration and microglia activation contributes 

to subsequent brain damage (Levinson, 2025). Excessive or chronic inflammation can impair 

clinical outcomes and aggravate brain damage, even though inflammatory responses may 

initially play protective roles. 

There are still a lot of conceptual gaps in our knowledge of stroke despite decades of 

research, especially when it comes to scientific definitions and theoretical frameworks. 

Fewer studies thoroughly examine the theoretical underpinnings that characterize stroke as 

a disease entity, whereas many concentrate mostly on clinical treatment or molecular 

processes. To guarantee consistent interpretation of study findings and enhance 

interdisciplinary communication in stroke research, these conceptual frameworks must be 

clarified. 

Furthermore, developments in biomedical science have shown that stroke is a 

complicated systemic illness involving interactions between vascular, metabolic, genetic, 

and environmental factors rather than just an isolated vascular event. The necessity for 

thorough analytical methods that combine theoretical viewpoints on disease processes and 

epidemiology with clinical definitions is highlighted by these complex interactions. Such a 

method could improve future research directions and help improve current conceptual 

models of stroke. 

A descriptive examination of scientific concepts and theoretical frameworks 

pertaining to stroke becomes especially pertinent in this context. Researchers can find 

contradictions, conceptual overlaps, and possible areas for theoretical improvement by 

looking at how stroke is conceived in scientific literature. Additionally, this research aids in 

bridging the gap between theoretical interpretation of cerebrovascular illnesses and clinical 

knowledge. 
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It is crucial to fill in these conceptual gaps for both academic discussion and real-

world applications in health policy and clinical practice. Improved epidemiological 

classification, better diagnostic standards, and more successful preventative measures 

across various healthcare systems should all benefit from a deeper theoretical 

understanding of stroke. Furthermore, these discoveries might aid in the creation of more 

thorough models to comprehend the complexity of cerebrovascular illnesses. 

Thus, this article's main goal is to perform a descriptive analysis of stroke as a global 

health issue by looking at the scientific terminology and theoretical frameworks that are 

employed in current research. This study attempts to elucidate the conceptual 

underpinnings of stroke and emphasize its significance within the larger framework of 

global health research by synthesizing current knowledge from academic sources. It is 

anticipated that the results will enable better research, clinical management, and public 

health policy strategies, as well as theoretically strengthen the conceptual knowledge of 

stroke. 

 

Methodology 

In order to examine stroke as a global health issue from both theoretical and scientific 

angles, this study uses a qualitative research methodology with a descriptive approach 

through a literature review. Through the interpretation of meanings, concepts, and 

theoretical frameworks drawn from reliable academic sources, qualitative research is 

frequently employed to investigate complicated phenomena. By methodically analyzing 

textual material and academic discourse, this methodology enables researchers to develop 

thorough interpretations of social or scientific events (Bingham, 2023) (Pratt, 2025). 

Qualitative methods are especially helpful in the health sciences for combining conceptual 

understandings of disorders like stroke, which require interdisciplinary viewpoints from 

public health, pathophysiology, and epidemiology. 

The goal of this study's descriptive qualitative methodology is to methodically define 

and analyze scientific concepts and theoretical frameworks pertaining to stroke. The goal of 

descriptive qualitative research is to retain methodological transparency and analytical 

rigor while providing a concise and organized explanation of phenomena based on the body 

of current literature (Doyle, 2019) (Abraham, 2024). By using this method, the study aims to 

determine how stroke is viewed in current scientific discourse and how different theoretical 

stances help to comprehend its status as a global health concern. This approach is especially 

useful for analyzing the theoretical and conceptual aspects of health issues without 

depending on original empirical data. 

The main method of gathering data for this study is library research. The methodical 

gathering and analysis of scholarly materials, including academic books, peer-reviewed 

journal articles, research reports, and other reliable scientific publications pertinent to the 

research topic, is known as library research. Library research is acknowledged as an efficient 

way to track theoretical advancements across disciplines and synthesize knowledge in 

information science and multidisciplinary study domains (Togia, 2017) (Granikov, 2020) 

(Jimenez, 2024). The majority of the sources used in this study are current scholarly works 

that address risk factors, pathophysiology, epidemiology, and theoretical viewpoints in 

medical and public health research. 
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A systematic literature search and document analysis of pertinent scholarly 

publications were used in the data collection procedure. Finding peer-reviewed journal 

articles, systematic reviews, and scientific reports about stroke and its conceptual 

framework in global health research was the method used for the literature search. Recent 

papers that address stroke epidemiology, risk factors, and theoretical viewpoints within the 

framework of modern health research were given priority. Stroke is a significant topic for 

theoretical and conceptual analysis in global health research since it is commonly 

acknowledged as one of the primary causes of death and disability globally (Ahmed, 2024) 

(Liu, 2025) (Zhang, 2024). Furthermore, a number of research highlight the increasing 

complexity of epidemiological patterns and stroke causes, which call for thorough 

theoretical interpretation (Maida, 2024) (Levinson, 2025). 

Several phases of qualitative analysis were followed in the data analysis process. 

Initially, pertinent material was found and chosen based on preset inclusion criteria. Second, 

important terms, definitions, and theoretical justifications for stroke were chosen in order to 

reduce the amount of data. Third, the chosen data was divided into topic categories like 

conceptual definitions of stroke, biological mechanisms, and epidemiological viewpoints. 

In order to create a thorough understanding of stroke as a worldwide health concern, 

conclusions were finally reached inductively. To create cohesive conceptual ideas, 

qualitative data analysis frequently uses techniques including coding, theme categorization, 

and iterative interpretation (Belotto, 2018) (Kalpokaite, 2018) (Fife, 2024). These phases 

enable academics to create insightful theoretical interpretations and methodically analyze 

textual evidence. 

Throughout the research process, a number of techniques were used to guarantee the 

reliability and validity of the results. Clear inclusion and exclusion criteria were used to 

choose the literature sources, giving priority to recent peer-reviewed academic articles and 

reputable scientific sources that addressed stroke and global health. In order to guarantee 

consistency and dependability of the interpretations, triangulation of sources was also used 

by comparing data from other scholarly publications. Transparent documentation of 

analytical processes and methodical analysis of many kinds of data enhance the credibility 

of qualitative research (Vila-Henninger, 2022). By following these steps, the qualitative 

descriptive method employed in this study offers a trustworthy and academically 

responsible foundation for comprehending stroke as a complicated worldwide health issue. 

 

Result and Discussion 

A thorough literature review of scholarly works addressing stroke from 

epidemiological, pathophysiological, and clinical viewpoints produced the study's findings. 

According to the research, stroke is a complicated neurological condition marked by 

abnormalities in cerebral blood flow that cause neurological impairments and possibly 

permanent brain damage. There are two main types of stroke: hemorrhagic stroke, which is 

caused by cerebral blood vessel rupture, and ischemic stroke, which is caused by vascular 

blockage (Koçkar, 2024). Although the processes, clinical manifestations, and treatment 

modalities of these two categories are different, they both have a substantial impact on the 

rates of death and disability worldwide. 



Health & Medical Sciences Volume: 3, Number 3, 2026 6 of 13 

 

 

https://digital-science.pubmedia.id/index.php/phms 

Stroke is still one of the biggest public health issues in the globe, according to the 

study of epidemiological studies. According to recent global burden estimates, ischemic 

stroke alone was responsible for over 3.6 million fatalities, 7.8 million new cases, and 69.9 

million prevalent cases in 2021 (Liu, 2025). Furthermore, stroke has a significant impact on 

health systems and socioeconomic development, accounting for almost 70 million disability-

adjusted life years worldwide. These results demonstrate that stroke still places a significant 

cost on global health systems despite improvements in prevention and treatment. 

Significant geographical differences in stroke incidence and mortality are shown by 

additional analysis of global epidemiological trends. Compared to many other locations, the 

incidence of stroke is very high in Asian countries. According to epidemiological 

assessments, East Asia has some of the highest incidence rates, yet mortality and disability 

rates fluctuate greatly between nations because to variations in healthcare systems, 

socioeconomic circumstances, and risk factor distribution (Venketasubramanian, 2025). 

These differences show how crucial region-specific health policies and preventative 

measures are to reducing the worldwide burden of stroke. 

Demographic shifts show shifting patterns in stroke incidence in addition to regional 

differences. Despite the fact that stroke has historically been linked to older populations, 

new studies indicate that the incidence is rising among young adults and adolescents 

between the ages of 15 and 39. A worrying rise in the occurrence of stroke among people 

between the ages of 30 and 39 has been observed in recent decades, according to 

epidemiological data based on the Global Burden of Disease study (Ma, 2024). This change 

implies that the rising risk of stroke in younger populations may be caused by lifestyle 

variables such obesity, metabolic diseases, and physical inactivity. 

A number of significant risk factors for the development of stroke are also 

highlighted in the literature. important modifiable risk factor for both ischemic and 

hemorrhagic stroke is still hypertension. According to pathophysiological research, long-

term blood pressure elevation causes vascular wall damage, the development of 

atherosclerosis, and the weakening of arterial structures, all of which can result in cerebral 

infarction or hemorrhage (Diontama, 2025). It has been demonstrated that controlling blood 

pressure effectively considerably lowers the risk of stroke, highlighting the significance of 

preventive healthcare measures. 

Stroke development is also significantly influenced by metabolic risk factors. High 

systolic blood pressure, elevated low density lipoprotein cholesterol, and dietary metabolic 

risks are responsible for a significant portion of stroke-related death and disability 

worldwide, according to research examining global trends in metabolism-related ischemic 

stroke (Zhang, 2024). These results demonstrate the interdependence of metabolic disorders, 

cerebrovascular disease, and cardiovascular health. 

The results of the literature analysis further reveal that ischemic stroke accounts for 

the majority of stroke cases globally. Approximately 85 to 87 percent of all stroke cases are 

classified as ischemic strokes resulting from arterial occlusion, while the remaining cases 

consist of intracerebral hemorrhage and subarachnoid hemorrhage (Ahmed, 2024) (Duan, 

2025). The predominance of ischemic stroke has important implications for clinical 

management, as therapeutic strategies such as thrombolysis and thrombectomy are 

specifically designed to restore cerebral blood flow in ischemic events. 
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From a biological perspective, the findings show that stroke pathophysiology 

involves a complex cascade of cellular and molecular mechanisms. Following interruption 

of cerebral blood flow, brain tissue experiences rapid energy failure due to oxygen and 

glucose deprivation. This condition triggers excitotoxicity, calcium overload, oxidative 

stress, and inflammatory responses that contribute to progressive neuronal damage (Maida, 

2024). These processes represent the primary drivers of neuronal injury during the acute 

phase of stroke. 

Additional molecular analysis reveals how oxidative stress contributes to ischemic 

stroke-related blood brain barrier damage. Tight junction protein disruption and increased 

vascular permeability brought on by the generation of reactive oxygen species during 

ischemia and reperfusion injury may result in cerebral edema and additional neurological 

deterioration (Lochhead, 2024). Additionally, the disruption of the blood-brain barrier 

makes it easier for inflammatory mediators to enter the body and worsen brain damage. 

Neuroinflammatory processes represent another important mechanism identified in 

the literature. Activation of immune cells, including microglia and peripheral immune cells, 

contributes to the inflammatory cascade that occurs after ischemic injury. This process, often 

referred to as thromboinflammation, can intensify neuronal damage and influence long 

term recovery outcomes (Levinson, 2025). Research also suggests that inflammatory 

biomarkers such as MMP 9, IL 6, and S100B may serve as indicators of stroke severity and 

prognosis in clinical settings (Shashidhara, 2025). 

Advances in molecular neuroscience have further revealed the role of post 

translational protein modifications in regulating stroke related brain injury. These 

molecular mechanisms influence cellular signaling pathways associated with 

neuroinflammation, neuronal death, and tissue repair processes (Tao, 2024). Understanding 

these molecular pathways is essential for developing targeted therapeutic strategies aimed 

at reducing neuronal damage and promoting recovery after stroke. 

Recent research highlights the significance of neurovascular unit dysfunction in the 

development of stroke in addition to pathophysiological mechanisms. Impaired cerebral 

blood flow regulation and heightened susceptibility to ischemic injury can result from 

disruption of the interactions between neurons, endothelial cells, astrocytes, and pericytes 

(Lahariya, 2026). This idea emphasizes how crucial it is to view stroke as a complicated 

neurovascular condition rather than just a vascular occlusion incident. 

Another key finding relates to the challenges of current stroke treatment strategies. 

Although thrombolytic therapy using tissue plasminogen activator remains the primary 

pharmacological treatment for ischemic stroke, its application is limited by a narrow 

therapeutic time window and the risk of hemorrhagic complications (Duan, 2025). 

Consequently, only a small proportion of patients are eligible for this treatment, 

highlighting the need for improved therapeutic approaches and early diagnostic strategies. 

The literature also identifies emerging therapeutic innovations aimed at improving 

recovery outcomes for stroke patients. Recent studies explore the potential of advanced 

rehabilitation technologies such as robotic assisted therapy, virtual reality based 

interventions, and neuromodulation techniques to enhance neuroplasticity and functional 

recovery (Edyko, 2025). These approaches represent promising directions in the 

development of comprehensive stroke rehabilitation strategies. 
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Overall, the literature analysis's findings show that stroke is a complex health issue 

with intricate relationships between vascular mechanisms, metabolic risks, epidemiological 

variables, and molecular biological processes. In order to effectively address the global 

burden of stroke, the findings emphasize the need for integrated approaches that 

incorporate prevention, early diagnosis, advanced treatment strategies, and long-term 

rehabilitation. These findings offer a thorough basis for the discussion section, which delves 

deeper into the theoretical ramifications and scientific definitions of stroke as a worldwide 

health concern. 
Table 1.  

Summary of Key Findings from the Literature Review 

Research Aspect Key Findings 

Global epidemiology 
Stroke causes millions of cases annually with 

significant mortality and disability worldwide 

Major stroke type 
Ischemic stroke accounts for approximately 85–87 

percent of cases 

Main risk factors 
Hypertension, metabolic disorders, high LDL 

cholesterol, and lifestyle factors 

Molecular mechanisms 
Oxidative stress, neuroinflammation, excitotoxicity, 

and neuronal apoptosis 

Emerging biomarkers 
MMP 9, IL 6, and S100B associated with stroke 

severity 

Treatment challenges Limited therapeutic window for thrombolysis 

Rehabilitation innovations 
Robotic therapy, virtual reality, and neuromodulation 

techniques 

Discussion 

The results of this study show that stroke is a complicated neurological condition 

with multiple causes that include metabolic, molecular, and vascular processes. The review 

of the literature demonstrates that stroke is a multifaceted health issue that reflects 

interactions between biological processes, lifestyle factors, and more general 

epidemiological trends rather than just a clinical event. Theoretically, stroke is described as 

an abrupt neurological impairment brought on by disruptions in cerebral circulation due to 

either vascular rupture or occlusion (Koçkar, 2024). The conceptual framework of 

cerebrovascular disease, which highlights the role of reduced blood flow to brain tissue as 

the primary mechanism underlying neuronal injury, is consistent with this definition. As a 

result, the findings support current theoretical frameworks that view stroke as a 

neurovascular condition with both vascular and neuronal components. 

The extent of the worldwide burden of stroke is among the most important 

discoveries. According to epidemiological data, stroke is still one of the main causes of death 

and permanent disability in the world. According to data from the Global Burden of Disease 

study, ischemic stroke alone has been responsible for millions of cases and deaths 

worldwide in recent years, indicating a significant socioeconomic and health burden (Liu, 

2025). These results corroborate earlier epidemiological studies showing that, despite 

advancements in medical technology and preventive measures, stroke continues to be a 

significant public health concern. The continued high incidence of stroke indicates that 
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global disease patterns are still influenced by demographic shifts, especially population 

aging and changes in lifestyle. 

The predominance of ischemic stroke among all stroke cases represents another 

important finding that aligns with previous scientific literature. Approximately eighty five 

to eighty seven percent of stroke cases are classified as ischemic strokes resulting from 

arterial occlusion (Ahmed, 2024) (Duan, 2025). This dominance reflects the central role of 

atherosclerosis, thrombosis, and embolism in the development of cerebrovascular disorders. 

Theoretical models of stroke pathogenesis emphasize that interruption of cerebral blood 

flow leads to a cascade of metabolic disturbances, including energy depletion, excitotoxicity, 

oxidative stress, and neuronal cell death (Maida, 2024). These mechanisms illustrate how 

vascular dysfunction ultimately translates into structural and functional damage within the 

brain. 

The role of modifiable risk factors in the development of stroke is another significant 

finding from this study. The most frequently reported risk factor for both ischemic and 

hemorrhagic stroke is still hypertension. Chronically high blood pressure increases the risk 

of vascular occlusion or rupture by causing endothelial dysfunction, arterial wall damage, 

and microvascular remodeling (Diontama, 2025). The theoretical idea of vascular 

remodeling in cerebrovascular disease, which explains how extended exposure to 

cardiovascular risk factors gradually weakens vascular integrity, is supported by these 

findings. This emphasizes the significance of blood pressure control-focused preventive 

measures as the main intervention to lower the incidence of stroke from the standpoint of 

public health. 

Metabolic factors also play a crucial role in shaping the epidemiological patterns of 

stroke. Studies examining metabolism related stroke trends demonstrate that elevated 

systolic blood pressure, high low density lipoprotein cholesterol, and unhealthy dietary 

patterns are major contributors to stroke related mortality and disability (Zhang, 2024). 

These results illustrate the close relationship between cardiovascular health and 

cerebrovascular disease. The theoretical framework of metabolic syndrome provides an 

explanatory model for this association, as metabolic disturbances such as dyslipidemia, 

insulin resistance, and obesity collectively increase vascular inflammation and 

atherosclerotic plaque formation. Consequently, stroke prevention strategies must consider 

the broader context of metabolic health rather than focusing solely on neurological factors. 

Beyond epidemiological determinants, the study also highlights complex molecular 

mechanisms involved in stroke pathophysiology. Following cerebral ischemia, a cascade of 

biochemical events occurs, including calcium overload, mitochondrial dysfunction, 

oxidative stress, and neuroinflammatory responses that contribute to neuronal death 

(Jurcău, 2021) (Maida, 2024). Recent research further emphasizes the role of protein post 

translational modifications in regulating inflammatory responses and neuronal injury 

during stroke (Tao, 2024). These molecular mechanisms expand the traditional 

understanding of stroke pathogenesis and open new possibilities for targeted therapeutic 

interventions. 

Neuroinflammation has emerged as a particularly important mechanism influencing 

stroke progression and recovery outcomes. Activation of microglia and infiltration of 

immune cells into the brain after ischemic injury trigger inflammatory signaling pathways 
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that exacerbate neuronal damage (Levinson, 2025). At the same time, certain inflammatory 

processes may contribute to tissue repair and neuroplasticity. This dual role of inflammation 

illustrates the complexity of immune responses in neurological diseases. Understanding 

these processes is essential for developing immunomodulatory therapies that can minimize 

harmful inflammatory effects while preserving beneficial repair mechanisms. 

The disruption of the blood brain barrier also plays a critical role in stroke 

pathophysiology. Oxidative stress generated during ischemia and reperfusion injury 

damages endothelial tight junctions, leading to increased vascular permeability and cerebral 

edema (Lochhead, 2024). This phenomenon further amplifies neuronal injury and increases 

the risk of hemorrhagic transformation. These findings highlight the importance of 

maintaining vascular integrity within the neurovascular unit, a concept that integrates 

neurons, endothelial cells, astrocytes, and pericytes as a functional system regulating 

cerebral blood flow and brain homeostasis (Lahariya, 2026). 

Another significant implication of the findings relates to the challenges associated 

with current stroke treatment strategies. Although thrombolytic therapy using tissue 

plasminogen activator remains the standard treatment for acute ischemic stroke, its clinical 

application is limited by a narrow therapeutic window and the risk of hemorrhagic 

complications (Duan, 2025). As a result, only a small proportion of stroke patients are 

eligible for this therapy. This limitation underscores the need for alternative therapeutic 

approaches that can extend the treatment window or target different molecular mechanisms 

involved in stroke injury. 

Recent studies have explored innovative therapeutic strategies aimed at improving 

functional recovery after stroke. Advances in neurorehabilitation technologies such as 

robotic assisted therapy, virtual reality based interventions, and neuromodulation 

techniques have demonstrated promising results in enhancing neuroplasticity and motor 

recovery (Edyko, 2025). These approaches reflect a shift toward multidisciplinary 

rehabilitation models that integrate medical treatment with technological innovations to 

optimize patient outcomes. 

Despite the valuable insights provided by this study, several limitations should be 

acknowledged. First, this research is based on a qualitative literature review, which relies 

on previously published studies rather than primary empirical data. Consequently, the 

findings depend on the availability and quality of existing research. Second, variations in 

study methodologies, population characteristics, and measurement approaches across the 

reviewed literature may influence the interpretation of results. These factors may limit the 

generalizability of certain conclusions regarding stroke epidemiology and pathophysiology. 

Future research should address these limitations by conducting more integrated and 

interdisciplinary studies combining epidemiological, clinical, and molecular approaches. 

Large scale longitudinal studies may provide more comprehensive insights into the long 

term evolution of stroke risk factors and outcomes. Additionally, advances in molecular 

neuroscience and precision medicine may facilitate the development of targeted therapies 

based on individual biological profiles. Exploring biomarkers related to inflammation, 

oxidative stress, and neurovascular dysfunction may also improve early diagnosis and 

personalized treatment strategies. 
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Overall, the findings of this study contribute to a deeper theoretical and scientific 

understanding of stroke as a global health problem. By synthesizing epidemiological, 

pathophysiological, and clinical perspectives, this research highlights the complex 

interactions between vascular dysfunction, metabolic risk factors, and molecular 

mechanisms in the development of stroke. These insights provide an important foundation 

for future research and for the development of more effective prevention and treatment 

strategies aimed at reducing the global burden of cerebrovascular disease. 

 

Conclusion 

This study demonstrates how a complex and multidimensional global health issue is 

formed by the interaction of vascular disorders, metabolic risk factors, and molecular 

mechanisms influencing brain function. According to the findings of a qualitative 

descriptive literature analysis, stroke is not merely an acute neurological event but rather a 

multifactorial phenomenon involving physiological, molecular, and epidemiological 

processes. The results corroborate theoretical frameworks in cerebrovascular research that 

emphasize the crucial roles that neurovascular unit dysfunction, oxidative stress, 

neuroinflammation, and reduced cerebral blood flow play in the development and course 

of stroke. Additionally, the incidence of stroke is still significantly influenced globally by 

modifiable risk factors such as metabolic disorders, hypertension, and unhealthy lifestyles. 

Advances in molecular neuroscience, diagnostic technologies, and rehabilitation 

approaches also open up new possibilities to improve stroke patient prevention, early 

detection, and treatment outcomes. These findings enhance the conceptual understanding 

of stroke in global health research and add to the scholarly discourse by fusing new 

molecular insights with epidemiological data. In the broader social and public health 

context, the results highlight the importance of early screening programs, comprehensive 

preventive policies, and multidisciplinary rehabilitation approaches to reduce the impact of 

stroke on individuals, families, and healthcare systems. However, this study has certain 

limitations, such as its reliance on secondary data from previously published literature and 

potential methodological variations among the reviewed studies. Thus, it is recommended 

that researchers and academic institutions broaden interdisciplinary studies that 

incorporate perspectives from public health, neuroscience, and epidemiology, and that 

policymakers and healthcare professionals enhance preventive interventions that target 

significant modifiable risk factors through integrated public health initiatives. Future 

studies should incorporate clinical and epidemiological data, employ longitudinal and 

comparative methods, and employ methodological triangulation to develop more 

comprehensive models of stroke prevention, management, and rehabilitation. 
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