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Background: Neurological disorders are one of the major global health burdens, and exercise therapy has been widely recognized as a beneficial intervention. However, the existing literature has primarily focused on summarizing the interventions, complications, and influencing factors, with relatively limited systematic comparisons and summaries.

Methods: This study employed a bibliometric analysis approach, using VOSviewer and CiteSpace software to analyze the literature on the application of exercise therapy in neurological disorders from 2000 to 2024, including annual publication volumes, countries/regions, institutions, authors, journals, keyword co-occurrences, keyword clustering, keyword timelines, and keyword bursts.

Results: The study found that the United States is the leading contributor in this field, and the University of Toronto and the University of Illinois are the most active research institutions. Keyword analysis revealed that the research hotspots in this field are concentrated on the role of exercise therapy in the prevention, treatment, rehabilitation, and improvement of quality of life for neurological disorders, and are gradually delving into its potential physiological mechanisms.

Conclusion: This study provides valuable references for subsequent research in this field, helping to track the research frontiers and predict future research directions. Future research could further explore the specific mechanisms and clinical efficacy for different neurological diseases, providing more targeted evidence for clinical practice.
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1 Introduction

The central nervous system (CNS), consisting of the brain and spinal cord, plays a crucial role in integrating the received information and coordinating various bodily functions (1). These neurological conditions encompass a wide range, including neurodevelopmental disorders, age-related neurodegenerative diseases, and emerging illnesses such as Parkinson’s disease, Alzheimer’s disease, multiple sclerosis, and post-COVID-19 cognitive impairment. According to a report published in The Lancet, an estimated 3.4 billion (95% UI 3.20–3.62) individuals worldwide were affected by neurological disorders in 2021, accounting for 43.1% (40.5–45.9) of the global population (2). Central nervous system diseases impose a significant health burden, resulting in mortality and disability (3). In 2021, neurological disorders were the leading cause of global disease burden, surpassing even cardiovascular diseases, and accounted for 443 million disability-adjusted life years (DALYs) lost due to disease, disability, and premature death (2). Additionally, factors such as stress, unhealthy lifestyles, work-rest imbalances, and environmental pollution can contribute to the development of neurological disorders across all age groups (4).

Physical activity (PA) has been widely recognized as a valuable intervention for various neurological conditions. Exercise therapy, a subcategory of PA, is a planned, structured, and repetitive activity with the ultimate or intermediate goal of improving or maintaining physical health (5). The 2018 review published in JAMA found that PA can promote healthy growth and development, enhance mood, cognitive function, and sleep quality, as well as lower the risk of various chronic diseases (6). A 2019 review found that exercise interventions have shown therapeutic benefits for a range of neurological disorders, including Parkinson’s disease, Huntington’s disease, and Alzheimer’s disease, regardless of the specific type and intensity of exercise (7). Furthermore, a 2021 meta-analysis revealed that exercise therapy has been shown to effectively improve aerobic capacity and muscle strength in the management of multiple sclerosis (8). Moreover, a 2020 review further underscored the diverse potential benefits of exercise for Alzheimer’s disease, including the prevention of associated risk factors (e.g., vascular dysfunction, obesity, diabetes) as well as the promotion of brain health, particularly through the muscle-brain axis (5). In recent years, there has been an increasing volume of research on the use of exercise therapy for the management of neurological disorders. However, the existing literature has mainly focused on summarizing the interventions, complications, and influencing factors, with relatively limited systematic comparisons and overviews of the current status and trends in this research area. Although this field has seen numerous review articles, traditional narrative reviews often rely on subjective assessments, lacking a quantitative approach. Such research methods that are based on personal experiences or biases can result in a less accurate and comprehensive evaluation of the current situation and trends (9).

Bibliometric analysis has become a widely adopted approach to identify research hotspots, analyze research outputs, and reveal trends. This is achieved by visualizing the internal connections among various pieces of information in the form of knowledge maps (10). Tools such as VOSviewer and CiteSpace have become essential for bibliometric studies. VOSviewer, co-developed by Professors Waltman and van Eck at Leiden University in the Netherlands, offers powerful visualization capabilities (11). On the other hand, CiteSpace is a web-based Java application created by Professor Chen’s team at Drexel University in the United States. It is specifically designed for data analysis and visualization, featuring a unique keyword burst detection function (12).

This study utilized VOSviewer and CiteSpace software to perform a bibliometric analysis of the literature on the application of exercise therapy in neurological disorders, covering the period from 2000 to 2024. The analysis examined various aspects, including annual publication volumes, countries/regions, institutions, authors, journals, keyword co-occurrences, keyword clustering, keyword timelines, and keyword bursts. This comprehensive analysis aimed to investigate the current status and research focal points in this field from both spatial and temporal perspectives. The findings are expected to help track the research frontiers and predict future research directions, thereby providing a valuable reference for subsequent studies in this domain.



2 Materials and methods


2.1 Searching strategy

The data analyzed in this study were extracted from the Web of Science Core Collection (WoSCC), a database published by Clarivate Analytics. To cover as many relevant articles as possible, we selected terms that are commonly used in the scientific literature to construct the search strategy. Terms linked to exercise therapy and neurological disorders were obtained from the Medical Subject Headings (MeSH) in the PubMed database for the purposes of this research. On May 19, 2024, a literature search was conducted, and the complete search strategy is presented in the Supplementary Table S1. The final dataset comprised 1,234 records, which were exported as plain text files, including information on publication year, title, author names, institutions, abstracts, keywords, and journal names.



2.2 Inclusion and exclusion criteria

Inclusion criteria: (1) the intervention population must be diagnosed with a neurological disorder; (2) research specifically addressed exercise therapy; (3) clinical studies on humans and should be published in English in the form of articles; (4) the article type was limited to original articles or reviews; (5) studies were published between January 1, 2000, and May 19, 2024.

Exclusion criteria: (1) the articles that did not pertain to exercise therapy in neurological disorders were excluded; (2) non-article formats, such as letters, were excluded; (3) articles written in languages other than English were excluded.



2.3 Data collection

The data curation and screening process for this study involved the following steps: (1) two reviewers from the team independently assessed the articles, removing those that did not align with the research focus. Any discrepancies were resolved through discussion. (2) The affiliations and country names were corrected and standardized to minimize the impact on the results. (3) The keywords were also standardized, as non-standardized keywords with variations in word forms, plurals, and singular versions could lead to the appearance of meaningless repetitions in the keyword co-occurrence analysis. For example, “Turkey” and “Türkiye” were unified as “Turkey,” “England” and “Scotland” were unified as “UK,” and “meta-analysis,” “metaanalysis,” and “Metaanalysis” were all standardized as “meta-analysis.”



2.4 Data analysis

The bibliometric data extracted from the database was stored in “download_*.txt” files for subsequent analysis. We employed Microsoft Excel to examine temporal trends in publication output. For the construction of visual network maps, we utilized VOSviewer version 1.6.18. This software, which implements a probabilistic data standardization method, enabled us to create comprehensive visualizations of publishing countries, contributing organizations, prominent authors, key journals and highly cited references. In these visualizations, node size correlates with connection degree, frequency of occurrence, and connection strength. The thickness of connecting lines represents the intensity of collaboration between nodes. Node colors denote distinct clusters within the network. This approach allowed for a multifaceted analysis of the research landscape in our field of study.

To construct knowledge mapping visualizations, we employed CiteSpaceV 6.3.R1 software. The analysis parameters were configured with time slicing set to 1, covering a temporal range from 2000 to 2024 at annual intervals. We utilized a time-based similarity algorithm to generate two key visualizations: timeline plots and keyword burst analysis. Timeline plots, presented as clustering diagrams, illustrate the historical evolution patterns of keyword-associated clusters, providing a chronological perspective on the field’s development. Keyword burst analysis serves as a crucial indicator for identifying emerging research trends, highlighting sudden increases in the usage frequency of specific terms. The integration of these two analytical approaches facilitated a comprehensive examination of shifts in research focal points over time and potential future trajectories within the field. This dual-method strategy allowed for a nuanced understanding of both the historical context and the emerging dynamics in our research domain.




3 Results


3.1 Analysis of annual publications

As shown in Figure 1A, the publication output in the field of neurological disorders treated with physical therapy has been on an upward trend from 2000 to 2024. The annual publication volume can be roughly divided into three stages. During the period from 2000 to 2009, the annual publication count remained below 25 papers. From 2010 to 2016, the average annual publications increased to 42, indicating growing attention in this research area. After 2016, the publication output increased dramatically, suggesting a significant rise in the research focus on this topic.
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FIGURE 1
 (A) Trends in the number of publications on exercise therapy in neurological disorders. (B) The growth trends of the top 10 productive countries on exercise therapy in neurological disorders.




3.2 Analysis of countries/regions

Based on the analysis using VOSviewer, a total of 66 countries/regions have published articles in this research field. Only the United States has published more than 150 papers. There are 39 countries/regions that have published more than 5 papers. Table 1 summarizes the publication output and betweenness centrality of the top 10 most productive countries/regions. The United States ranks first in terms of publication volume (376), followed by Italy (116), China (104), Brazil (94), and the United Kingdom (87). Betweenness centrality is used to describe the influence of a country in this field, and a value greater than 0.1 indicates significant impact. According to the betweenness centrality, the United States (0.31), Germany (0.19), and the United Kingdom (0.15) are considered to have a significant influence in this field, even though the publication volume of the UK and Germany are not among the highest. The top 5 countries/regions in terms of total citations are the United States (17,730), Canada (3,913), Italy (3,240), the United Kingdom (3,154), and Germany (2,953). The top 5 countries in terms of total link strength are the United States, the United Kingdom, Italy, Canada, and Germany.



TABLE 1 Top 10 countries/regions in number of papers published in exercise therapy in neurological disorders.
[image: Table1]

Figure 1B depicts the stacked bar chart showing the publication output growth trend of the top 10 most productive countries in this field from 2000 to 2024. The chart shows that the United States has the highest publication output, with a sustained upward trend. Italy and China are the next two most prolific, having begun focusing on this field around 2008. However, China’s growth has been particularly rapid, now approaching the levels of the United States and Italy. Figure 2A illustrates the collaborative landscape among nations and regions that have made substantial contributions to this research domain, specifically those with more than five publications. The visualization reveals eight distinct clusters among these 39 countries and regions, with interconnecting lines denoting co-authorship relationships. The varying thickness of these connections represents the intensity of collaboration, quantified by the total link strength (TLS) between each pair of countries or regions.

[image: Figure 2]

FIGURE 2
 (A) Countries/regions cooperation analysis. (B) Institutions cooperation analysis. (C) Authors cooperation analysis. (D) Co-cited author analysis. (E) Journal analysis. (F) Co-references analysis. The node size indicates the number of publications; the color of the nodes indicates the clusters; the lines between the nodes indicate the existence of a collaborative relationship, and the thicker the line indicates the closer the relationship.




3.3 Analysis of institutions

Institutional collaboration network analysis using the VOSviewer software, we analyzed the institutional collaboration in the research field of applying movement therapy to neurological disorders. The analysis identified a total of 2,233 institutions involved in this research area. Figure 2B illustrates 72 of these institutions that have published at least 5 papers and collaborated with other institutions formed 11 distinct clusters. Table 2 presents the top 10 most prolific institutions in this research field. The list is led by the University of Toronto, followed by the University of Illinois, University of Washington, University of São Paulo, University of British Columbia, University of Milan, University of Sydney, University of Melbourne, Harvard Medical School, and the University of Alabama at Birmingham. This ranking reflects a global distribution of research excellence, spanning North America, South America, Europe, and Oceania.



TABLE 2 Top 10 institutions in number of papers published in exercise therapy in neurological disorders.
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Institutional research productivity and collaboration patterns according to the data presented in Table 2, the University of Toronto was the most prolific institution, contributing 18 publications, followed by the University of Illinois (17 publications) and the University of Washington (15 publications) in the United States. Overall, the top-ranking institutions were primarily from the United States, Australia, and Canada, indicating their leading roles in this research field. The analysis of institutional collaborations revealed that the University of Toronto, Columbia University, and the University of Washington had the strongest link strengths, suggesting a greater emphasis on inter-institutional collaborative research (Figure 2B).



3.4 Analysis of authors and co-cited authors

Our VOSviewer-based author analysis yielded significant insights into the field’s key contributors. Table 3 presents a comprehensive overview of the 15 most productive researchers and the 17 most cited scholars (with ties at the 17th position). The majority of high-output authors hail from the United States, Brazil, and various European nations, while the most cited researchers are predominantly based in the United States. Figure 2C depicts the collaborative networks among researchers with a minimum of three publications. Although large-scale collaborations were not evident, several smaller research clusters emerged. Notably, Motl, Robert W. stands out as the field’s leading contributor, boasting 10 publications and 616 citations, securing his position at the apex of both productivity and impact metrics. Figure 2D illustrates the interconnections among 107 researchers who have garnered over 20 citations each. Motl, Robert W. stands out with a clear lead over other highly cited authors, indicating his substantial contributions and influential role in this field.



TABLE 3 Top 15 authors in number of papers published and top 17 co-citied authors in exercise therapy in neurological disorders.
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3.5 Analysis of journals

Our journal analysis, conducted using VOSviewer, identified 39 journals that have contributed significantly to this research field, each publishing a minimum of 5 articles. Table 4 highlights the top 10 most influential journals in this domain. Leading the list is Archives of Physical Medicine and Rehabilitation, which has made the most substantial contribution with 38 publications, accumulating an impressive 2,476 citations. Following closely is the International Journal of Environmental Research and Public Health, with 16 articles and 121 citations. These journals hold prominent positions in the field, being widely cited. The publication landscape of these 39 journals is visually represented in Figure 2E, revealing four distinct clusters. The journal landscape in this field exhibits a degree of clustering, with a few core journals being heavily cited, alongside more specialized, independent journals.



TABLE 4 Top 10 journals in number of papers published in exercise therapy in neurological disorders.
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3.6 Analysis of highly cited and bursting references

The bibliometric analysis revealed a total of 72,843 references, with 95 of them being cited more than 10 times. Table 5 presents the detailed information of the top 10 most cited references. The reference with the highest number of citations is “Heart rate variability—standards of measurement, physiological interpretation, and clinical use,” which has been cited 63 times. This is followed by “Preferred reporting items for systematic reviews and meta-analyses: the PRISMA statement” (43 citations) and “Statistical power analysis for the behavioral sciences” (33 citations). Figure 2F depicts the co-citation network of the 95 highly cited references. Furthermore, a reference burst analysis was conducted using CiteSpace, with the threshold parameter Y set to 0.5 and other parameters maintained at default values. This analysis identified 20 references exhibiting significant citation bursts, which are presented in Figure 3A. The visualization indicates that the highly cited articles are predominantly published within the past decade, suggesting an emerging influx of high-quality publications in this field in recent years.



TABLE 5 Top 10 co-references in number of papers published in exercise therapy in neurological disorders.
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FIGURE 3
 (A) Sorted by strengths of burst. (B) Keyword co-occurrence analysis. (C) Keyword clustering analysis. (D) Timeline of keyword clustering analysis. (E) Sorted by beginning year of burst. (F) Sorted by strengths of burst.




3.7 Analysis of keyword co-occurrence

The keyword co-occurrence analysis was conducted using CiteSpace, with the time slicing set to 1 and the top N keywords selected as 5. The resulting network included a total of 426 nodes and 1,332 links. Due to the density of the initial network, a pruning process was performed. Additionally, to address the issue of different author representations of the same keywords, node merging was carried out to consolidate synonymous terms. The resulting keyword co-occurrence network is presented in Figure 3B, where the purple outer ring indicates a betweenness centrality value greater than or equal to 0.1 for the corresponding node. Table 6 presents a comprehensive analysis of the 20 most significant keywords, ranked according to three key metrics: frequency of occurrence, betweenness centrality, and chronological order of initial appearance in the literature. The keywords with a betweenness centrality greater than or equal to 0.1 include “exercise” (0.36), “physical activity” (0.11), “rehabilitation” (0.1), “therapy” (0.13), “autonomic nervous system” (0.25), and “heart rate variability” (0.11). The main research types for exercise therapy in the neurological disorders are randomized controlled trials and double-blind studies. The primary disease areas investigated include multiple sclerosis, Parkinson’s disease, stroke, and spinal cord injury. The key research themes revolve around exercise, quality of life, physical activity, rehabilitation, therapy, autonomic nervous system, balance, heart rate variability, physical therapy, health, and gait.



TABLE 6 Keywords in top 20 research on exercise therapy for neurological disorders.
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3.8 Analysis of keyword clustering

We employed CiteSpace software to perform keyword clustering analysis. The log-likelihood ratio (LLR) algorithm was utilized to categorize keywords into distinct thematic groups. The resulting network comprised 25 clusters, of which the top 10 clusters were selected for further analysis (Figure 3C). The modularity (Q) of 0.8124 and the weighted mean silhouette (S) of 0.9009 indicate that the keyword clustering modules derived from the data are statistically significant and highly reliable. The timeline analysis of the keyword clustering (Figure 3D) and the summary of the key terms associated with the top 10 clusters (Table 7) provide insights into the research themes and trends. Focusing on Cluster #0, which is related to “multiple sclerosis,” the silhouette value of 0.527 suggests a well-defined and reliable cluster. The main topics covered by Cluster #0 include multiple sclerosis, physical activity, myocardial infarction, autonomic nervous system, and quality of life.



TABLE 7 Top 10 keyword clusters.
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3.9 Analysis of keyword burst

A keyword burst analysis was conducted using CiteSpace, with the threshold parameter Y set to 0.5 and other parameters maintained at default values. This analysis identified 25 keywords exhibiting significant bursts. Figure 3E presents the data sorted by the beginning year of the research burst, while Figure 3F shows the data sorted by the strength of the research burst. From 2000 to 2011, keywords such as “double blind,” “nervous system,” “gait,” “stroke,” and “coronary artery disease” were commonly cited, with burst strengths reaching 6.02, 4.73, 4.5, 3.96, and 3.43, respectively. However, from 2012 to 2024, the focus shifted to “rehabilitation,” “physical activity,” “exercise,” “quality of life,” and “therapy,” with burst strengths reaching 21.52, 19.81, 18.77, 13.38, and 12.77, respectively (Figure 3E). Keywords associated with rehabilitation medicine and high-quality research methods have experienced a concentrated burst of citations in the past decade, indicating growing attention from leading experts and scholars in the rehabilitation field (Figure 3F).




4 Discussion

To our knowledge, this study presents the first comprehensive bibliometric analysis of research trends in exercise therapy for neurological disorders. A total of 1,224 publications from the WoSCC database, spanning the period from January 1, 2000 to May 19, 2024, were analyzed. The analyses, conducted using VOSviewer 1.6.18 and CiteSpace 6.3.R1, examined the temporal and spatial distribution, institutional and author contributions, and top journals in the field. Additionally, keyword analysis, cluster analysis, and burst hotspot analysis were used to identify current research hotspots and frontiers.


4.1 General description

The temporal analysis revealed a steady increase in publications over the years, with around 15 times more articles published in 2023 compared to 2000. The number of published studies remained consistently over 100 during the 2020–2023 period, suggesting a promising trend in this field, potentially driven by the high prevalence of neurological disorders. The relatively low publication output from 2000 to 2009 indicates that the study of exercise therapy for neurological conditions was in its early stages, followed by a gradual increase from 2010 to 2016, and a significant rise after 2017.

The United States was the leading contributor in this field, accounting for 33.76% of the total publications, which may be attributed to the early start of research in this area in the country (Table 1). The centrality values for the United States, Germany, and the United Kingdom were above 0.1, underscoring a significant emphasis on academic cooperation by researchers in these regions.

The United States led in the number of publications and total citations, emerging as the most collaborative country in the study of neurological disorders. This was attributed to a higher intensity of research compared to other nations. The Netherlands followed, ranking second in both the number of publications and levels of cooperation. Western countries and regions have exhibited strong cooperation, whereas the relatively low total link strength observed in China and Brazil indicates the need for further enhancement in research efforts. Furthermore, nearly all of the top 10 institutions are from countries or regions with the highest number of publications (Table 2), highlighting the robust academic capabilities of these nations in this field. Among the top 10 most prolific institutions, four were American.

Motl, Robert W., a professor at the University of Illinois Chicago, is the most prolific author in this field from the United States (Table 3). With an H-index of 75, he has made a substantial impact on the research community. Motl, Robert W. has been cited a total of 191 times and has a link strength of 2022, far exceeding other authors (Figure 2D). An analysis of Motl’s, Robert W. published papers reveals his focus on the diagnosis, treatment, rehabilitation, and quality of life for individuals with multiple sclerosis. He emphasizes that exercise can be an effective rehabilitation strategy to manage symptoms, restore function, enhance quality of life, promote overall wellness, and increase participation in daily activities (13). The most frequently cited article in this field is by Motl et al. (14). This study validated the Patient Determined Disease Steps (PDDS) as a reliable patient-reported outcome (PRO) measure of disability in multiple sclerosis (MS). The findings of this study have significantly influenced both clinical practice and subsequent research in the field.

The impact factor serves as a key metric for assessing journal quality. Among the top 10 most productive journals in this field, the Cochrane Database of Systematic Reviews stands out with the highest impact factor of 8.4. Its 11 published articles have garnered 1,018 citations, demonstrating the high quality and peer recognition of its publications (Table 4). Our analysis of the published literature reveals that this journal primarily focuses on high-quality systematic reviews, serving as a pivotal database for healthcare-related meta-analyses. It’s worth noting that journals across the impact factor spectrum play crucial roles in advancing exercise therapy for neurological disorders.

According to Table 5 and Figures 2F, 3A show that most of the highly cited articles were published 10 years ago, while most of the articles with high citation bursts were published in the last 10 years, indicating that this field is gradually attracting the attention of research scholars, and it may be a popular trend for future research.



4.2 Hot spots and frontiers

Keywords serve as the author’s distillation and generalization of the article’s content, reflecting its core focus. Analyzing keyword bursts can identify changes in research hotspots and emerging trends within a field. Multiple sclerosis (MS) has been a subject of intense focus and ongoing research among experts in the field (Figure 3D). Since 2015, the research hotspots have primarily focused on randomized controlled trials (15–18), physical therapy (19–22), rehabilitation (23, 24), exercise (7, 21), treatment (25, 26), and multiple sclerosis (27–29) (Figure 3E). These research areas have been widely studied and applied in both academia and clinical practice in recent years. Understanding these research hotspots can help develop targeted research plans and provide valuable references for academic exploration in the relevant fields.

An analysis of keywords over the past quarter-century reveals key research trends in exercise therapy for neurological conditions. One prominent focus has been the etiology of these disorders. For instance multiple sclerosis (MS) has been identified as an autoimmune condition characterized by central nervous system demyelination (30, 31). Regular exercise can exert anti-inflammatory effects in chronic inflammatory diseases such as MS by reducing pro-inflammatory cytokines and promoting anti-inflammatory cytokines thereby helping to modulate MS progression (32, 33). Parkinson disease (PD) is characterized by death of dopaminergic neurons in the substantia nigra. These include early onset of rapid eye movement sleep behavioral deficits and decreased sense of smell as well as late progression to the substantia nigra and other midbrain and basal forebrain structures (34). Parkinsonian symptom progression is directly proportional to autonomic dysfunction and postganglionic sympathetic damage is its main cause (35). According to a recent review type I muscle fibers are distinctly affected in MS and PD. In MS the impact is primarily on metabolic functions while in PD the effects are more pronounced in the structural characteristics of these fibers (36). (1) The evidence-based foundation and potential mechanisms of exercise therapy in neurological disorders. For patients with mild to moderate MS exercise therapy can increase aerobic capacity and muscle strength and improve the ability to perform activities of daily living while reducing fatigue and depressive states (37, 38). Exercise therapy has been shown to be beneficial in improving cognitive function and walking mobility among individuals with MS (39, 40). Aquatic therapy is considered an emerging therapeutic modality that can improve the quality of life in patients with MS (41). The long-term effects of exercise interventions on biological parameters (Irisin, BDNF, IL-6) are relatively modest in patients with MS (42). In Parkinson’s patients different forms of exercise therapy are beneficial for different movement aspects including gait and balance training aerobic exercise progressive resistance exercise treadmill exercise strength training tai chi and integrated exercise (7, 34). Research indicates that exercise therapy can mitigate damage to dopaminergic neurons in the midbrain and enhance basal ganglia function. This is achieved through adaptive changes in dopamine and glutamate neurotransmission. Consequently patients with early to mid-stage Parkinson’s disease may experience improved overall functionality and walking efficiency (37). High-intensity exercise therapy may prevent vascular dementia and Alzheimer’s disease but there is only modest evidence showing its significant impact on improving activities of daily living and cognition in people with dementia (37). Recent studies have shown that aerobic exercise improves cognitive and ADL and that combined exercise significantly improves strength fitness and balance functions in AD patients (7). This may be related to the fact that exercise therapy promotes an increase in the volume of the hippocampus as well as inducing anti-inflammatory effects (37). (2) Research on the effects of exercise therapy on the complications of neurological disorders. Exercise therapy has been demonstrated to be effective in improving depressive states and fatigue syndrome in patients with MS (43, 44). Interventions including gait and balance training as well as home-based or leisure exercise are effective in reducing fear of falling in individuals with PD and MS, respectively (45).




5 Conclusion

This study employed bibliometric analysis to comprehensively examine the current status and development trends of exercise therapy research in the field of neurological disorders. The results show that research in this field has been growing continuously, with countries such as the United States, Italy, and China leading in terms of paper output and academic influence. Keyword analysis indicates that the research hotspots in this field are concentrated on the role of exercise therapy in the prevention, treatment, rehabilitation, and improvement of quality of life for neurological disorders, and are gradually delving into its potential physiological mechanisms. This study provides valuable references for subsequent research in this field. In the future, this field may further focus on the application of exercise therapy in the personalized management and multidisciplinary collaboration of neurological disorders, providing more evidence for clinical practice.



6 Limitations

This study has the following limitations: (i) the study focused solely on the research trends of exercise therapy in the field of neurological disorders, without delving deeper into the specific mechanisms and clinical efficacy for different neurological diseases. Future research should further explore the underlying physiological mechanisms of exercise therapy to provide more targeted treatment strategies. (ii) This study only analyzed the published literature in the Web of Science database, which may have omitted relevant studies published in other databases or in non-English languages. A more comprehensive search strategy across multiple databases could provide a more complete picture of the research landscape. (iii) This study mainly adopted quantitative bibliometric analysis methods, lacking in-depth discussion of the research content and quality. Future research could combine qualitative research methods, such as systematic reviews and expert interviews, to present a more comprehensive understanding of the current status and development trends in this field, and provide more valuable references for clinical practice.
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