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Background: The fields of dysphagia is progressively acknowledging the transformative capacity of artificial intelligence (AI). The implementation of this technology is profoundly impacting research directions, clinical practices, and healthcare systems. However, existing studies remain scattered and predominantly focus on specific techniques or case applications, lacking a systematic synthesis of global research output, influential contributors, collaboration networks, and evolving thematic trends. A comprehensive bibliometric review is therefore essential to map the current landscape and guide future interdisciplinary research.

Methods: This study applies bibliometric and visual analysis methods to comprehensively review the global research activities in AI in dysphagia. Data from 633 articles published by 3,533 authors in 292 journals from January 2000 to February 2025 in Web of Science Core Collection (WoSCC) database were collected and analyzed to identify top publications, sources, authors, institutions, countries/regions, and keywords.

Results: The research activity of AI in dysphagia, which shows an overall upward trend that can be divided into three distinct periods: the first phase (2000–2012), the second phase (2013–2017) and the third phase (2018-Present). The most cited article was Radiotherapy vs. transoral robotic surgery and neck dissection for oropharyngeal squamous cell carcinoma (ORATOR): an open-label, phase 2, randomized trial (344 citations). The most prolific journal was Head and Neck—Journal for the Sciences and Specialties of the Head and Neck with 30 publications. Sejdic Ervin (28 articles), the University of Pittsburgh (39 articles), and the USA (255 articles) were the leading author, institution, and country, respectively. Dysphagia was the most frequently occurring keyword (286 occurrences), while emerging terms included machine learning (ML) and deep learning (DL).

Conclusion: This bibliometric analysis reveals the evolving landscape of AI research in dysphagia, highlighting current hotspots and future directions. AI is driving significant shifts in both research and clinical practice in dysphagia; however, challenges such as interdisciplinary integration and ethical considerations remain to be addressed.
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1 Introduction

Dysphagia is a clinical symptom of swallowing dysfunction, impairing the safe and transport of solids and/or liquids from the oral cavity to the stomach (1). It affects 13.4% of the global population (2), with prevalence exceeding 40% in specific patient populations including stroke, sarcopenia, parkinson's disease, dementia, and geriatric patients (3). Anatomically, dysphagia is typically categorized into oropharyngeal dysphagia (OD) and esophageal dysphagia (ED) (1). OD is often attributed to neurologic diseases or head and neck malignancies, and is clinically manifested by coughing, choking, nasal regurgitation and aspiration pneumonia (4). ED commonly resulting from motility disorders, strictures or esophageal tumors, presents a sensation of food sticking in the throat or chest (5). In addition to dysphagia, including dryness, silent aspiration, protein-energy malnutrition and recurrent pulmonary infections (3), recent epidemiologic data reveal a significant increase in adverse outcomes: the intubation rate in the cohort was more than twice as high in patients with dysphagia (34%) compared to patients without dysphagia (6). There were also longer length of hospital stay and mechanical ventilation in the dysphagic patients, which may be attributed to factors such as inadequate oral intake, aspiration pneumonia, and secondary infections (7).

Current diagnostic paradigms rely heavily on a range of instrumental assessments, including videofluoroscopic swallow studies (VFSS), fiberoptic endoscopic evaluation of swallowing (FEES), high-resolution manometry (HRM), electromyography (EMG), electrokinesiographic study of swallowing (EKSS), and computed tomography (CT) (8). Among these, VFSS and FEES are widely regarded as the gold standards, providing dynamic visualization of pharyngeal phase physiology and objective quantification of penetration-aspiration events (9). However, their widespread application is often limited by the availability of equipment and trained personnel, particularly in resource-constrained settings, leading to geographical and socioeconomic disparities in care (10).

The treatment of dysphagia is highly individualized, depending on the etiology, anatomical site and severity. Current therapeutic approaches generally fall into four categories: compensatory, facilitative, rehabilitative and restorative techniques (11). Compensatory strategies such as postural adjustments such chin-tuck or head rotation, and dietary or bolus modification, aim to reduce aspiration risk without altering swallowing physiology (12, 13). Facilitation approaches, including thermal tactile stimulation (TTS) and sour bolus, are used to enhance reflexive swallowing response (14, 15). Rehabilitative methods emphasize neuromuscular retraining through targeted exercises such as the Mendelsohn maneuver and Shaker exercise (16). Restorative techniques, such as neuromuscular electrical stimulation, biofeedback-assisted therapy, or task-specific swallowing training, seek to improve biomechanical coordination and promote long-term recovery (17, 18). In severe cases, when dysphagia is so severe that the nutritional demands cannot be covered orally, artificial nutrition has to be considered (16).

In recent years, artificial intelligence (AI) has begun to reshape the dysphagia research landscape through three transformative pathways: (1) automated interpretation of multidimensional clinical metrics (19), (2) predictive modeling of therapeutic outcomes (20), and (3) improving clinical decision support (21). Lee et al. (22) used a deep learning (DL) model to detect airway invasion from VFSS images, without clinician input, with 97.2% accuracy in classifying image frames and 93.2% in classifying video files. Beyond traditional computer vision applications, Li et al. (23) used multi-layer perceptron (MLP), convolutional neural network (CNN), and convolutional recurrent neural network (CRNN) models to classify and identify swallowing-related activities based on their acoustic signatures, achieving classification accuracies of 74% (MLP), 68% (CNN), and 54% (CRNN), respectively. These technologies not only promise improved diagnostic accuracy and early detection, but also open new avenues for real-time monitoring and individualized therapy. However, the integration of AI into dysphagia care is still at an early stage, and progress is uneven across disciplines and geographic regions.

To date, there has been no systematic, data-driven evaluation of how AI is being deployed in the study and management of dysphagia. While interest in this domain is growing, the lack of a comprehensive overview makes it difficult to identify leading contributors, technological trajectories, and emergent research priorities. Bibliometric and science mapping approaches offer a powerful lens through which to assess the structure and dynamics of this interdisciplinary field, revealing both the strengths and gaps in current knowledge (24).

In this study, we conduct the first global bibliometric and visualization analysis of research on AI in dysphagia, covering a 25-year span from 2000 to early 2025. Using tools such as VOSviewer and the Bibliometrix package in R, we quantitatively map the evolution of publications, authorship networks, institutional and national contributions, and thematic clusters of research. By doing so, we aim to (1) characterize the structure and dynamics of the existing research landscape, (2) identify dominant and emerging themes in the integration of AI with dysphagia, and (3) inform future directions at the intersection of digital health, clinical neuroscience, and rehabilitation medicine.



2 Methods


2.1 Data source

The Web of Science Core Collection (WoSCC) was selected as the primary data source for this bibliometric analysis. WoSCC, maintained by Clarivate Analytics, is widely recognized as one of the most authoritative and commonly used databases for academic literature retrieval and citation analysis (25). The dataset used in this study is publicly available on the Open Science Framework (OSF) platform (doi: 10.17605/OSF.IO/S3HNW).



2.2 Search strategies

This study defined appropriate keywords for the search after reviewing related literature on AI and dysphagia research (26, 27). All data were retrieved on February 10, 2025 from WoSCC with the following strategies: (1) TS = (“artificial intelligence” OR “robotic*” OR “expert* system*” OR “intelligent learning” OR “feature* extraction” OR “feature* mining” OR “feature* learning” OR “machine learning” OR “feature* selection” OR “unsupervised clustering” OR “image* segmentation” OR “supervised learning” OR “semantic segmentation” OR “deep network*” OR “Bayes* network” OR “deep learning” OR “neural network*” OR “neural learning” OR “neural nets model” OR “artificial neural network” OR “data mining” OR “graph mining” OR “data clustering” OR “big data” OR “knowledge graph”) AND (“dysphagia” OR “swallowing disorder” OR “swallowing difficulty” OR “swallowing impairment” OR “swallowing dysfunction” OR “swallowing problem” OR “aphagia” OR “deglutition difficulty” OR “ingurgitation difficulty”); (2) Language = English; (3) Timespan = 2000–2025; (4) Document Type = article and review article. Full records and cited references are exported and downloaded in plain text format for analysis. The retrieval, screening, and enrollment process is shown in Figure 1.
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FIGURE 1
 Publication selection flow diagram. This diagram illustrates the screening process and final inclusion of publications related to AI in dysphagia.




2.3 Analysis tools

Microsoft Excel is a widely accessible data analysis and visualization tool, commonly provided by institutions for research and administrative purposes (28). Excel (version 16.90) was employed to analyze the annual publication volume and trends, as well as to generate corresponding line charts.

VOSviewer (version 1.6.20), developed by Nees Jan van Eck and Ludo Waltman at Leiden University in 2010, is a freely available software tool widely used for constructing and visualizing bibliometric networks (29). In this study, VOSviewer was utilized to analyze and visualize co-authorship, co-occurrence, and bibliographic coupling relationships across publications, journals, authors, countries, institutions, and keywords.

Bibliometrix, an open-source R package developed by Aria and Cuccurullo (30), was used for advanced bibliometric analysis and science mapping. R (version 2024.12.11) was specifically applied to visualize the Three-Field Plot, international collaboration networks, and the scientific output of countries and affiliations.




3 Results


3.1 Analysis of publications

From 2000 to 2025, the number of publications on AI in dysphagia research exhibited an overall upward trajectory, which can be divided into three distinct phases (Figure 2). The first phase (2000–2012) was marked by a limited number of publications, reflecting the nascent stage of research in this domain. The second phase (2013–2017) showed irregular fluctuations in publication volume, indicating a period of exploration and gradual development. The third phase (2018–present) has been characterized by a sustained and significant increase in the number of articles, suggesting growing interest and advancements in this field.


[image: Bar chart showing the number of publications from 2000 to 2025, with data points increasing over time. A polynomial trend line predicts future growth, peaking at 141 publications in 2024. The equation of the trend line is displayed: y = 0.2252x2−2.4435x+5.7738, with an R2 value of 0.6579.]
FIGURE 2
 The Annual Number and Trend of Publications of AI in Dysphagia (2000–2025). The number of publications shows an overall increasing trend, with a marked acceleration after 2018, reflecting growing research interest in this field.


A total of 633 articles have been published, with an average annual growth rate of 13.6%, reflecting the accelerating pace of research in this area. Among these, 16 publications have received more than 100 citations. Table 1 lists the top 10 most-cited articles, led by the study “Radiotherapy vs. transoral robotic surgery and neck dissection for oropharyngeal squamous cell carcinoma (ORATOR): an open-label, phase 2, randomized trial” (31), published in 2019, which has accrued 369 citations.

TABLE 1  The top 10 cited publications of AI in dysphagia.


	Ranking
	Title
	Author (Year)
	DOI
	IF
	Citation





	1
	Radiotherapy versus transoral robotic surgery and neck dissection for oropharyngeal squamous cell carcinoma (ORATOR): an open-label, phase 2, randomized trial
	Nichols et al. (2019)
	10.1016/S1470-2045(19)30410-3
	41.6
	369



	2
	Phase II Randomized Trial of Transoral Surgery and Low-Dose Intensity Modulated Radiation Therapy in Resectable p16+Locally Advanced Oropharynx Cancer: An ECOG-ACRIN Cancer Research Group Trial (E3311)
	Ferris et al. (2022)
	10.1200/JCO.21.01752
	42.1
	267



	3
	Functional outcomes after transoral robotic surgery for head and neck cancer
	Iseli et al. (2009)
	10.1016/j.otohns.2009.05.014
	2.6
	190



	4
	Functional outcomes after TORS for oropharyngeal cancer: a systematic review
	Hutcheson et al. (2014)
	10.1007/s00405-014-2985-7
	1.9
	163



	5
	A new paradigm for the diagnosis and management of unknown primary tumors of the head and neck: A role for transoral robotic surgery
	Mehta et al. (2013)
	10.1002/lary.23562
	2.2
	136



	6
	Quality of life in survivors of oropharyngeal cancer: A systematic review and meta-analysis of 1,366 patients
	Roets et al. (2018)
	10.1016/j.ejca.2017.03.006
	2.8
	132



	7
	Repetitive transcranial magnetic stimulation in stroke rehabilitation: review of the current evidence and pitfalls
	Fisicaro et al. (2019)
	10.1177/1756286419878317
	4.7
	127



	8
	Cardiovascular causes of airway compression
	Kussman et al. (2004)
	10.1046/j.1460-9592.2003.01192.x
	1.7
	127



	9
	Transoral Endoscopic Head and Neck Surgery and Its Role Within the Multidisciplinary Treatment Paradigm of Oropharynx Cancer: Robotics, Lasers, and Clinical Trials
	Holsinger et al. (2015)
	10.1200/JCO.2015.62.3157
	42.1
	132



	10
	Functional Swallowing Outcomes Following Transoral Robotic Surgery vs Primary Chemoradiotherapy in Patients With Advanced-Stage Oropharynx and Supraglottis Cancers
	More et al. (2013)
	10.1001/jamaoto.2013.1074
	6.0
	117







3.2 Analysis of sources

A total of 292 journals have published articles related to the application of artificial intelligence in dysphagia. Table 2 presents the top 10 journals ranked by the number of publications, among which 8 journals have published at least 10 articles. Notably, Head and Neck—Journal for the Sciences and Specialties of the Head and Neck ranks first, with a total of 30 (4.74%) documents in this field.

TABLE 2  The top 10 journals of AI in dysphagia.


	Ranking
	Journal
	Country
	JCR
	IF
	Documents
	Total link strength





	1
	Head and Neck-Journal for the Sciences and Specialties of the Head and Neck
	USA
	Q1
	2.4
	30 (4.74%)
	494.06



	2
	Surgical Endoscopy and Other Interventional Techniques
	USA
	Q1
	2.4
	21 (3.32%)
	121.28



	3
	Dysphagia
	USA
	Q2
	2.2
	19 (3.00%)
	181.9



	4
	Laryngoscope
	USA
	Q2
	2.2
	17 (2.69%)
	192.27



	5
	European Archives of Oto-Rhino-Laryngology
	Germany
	Q2
	1.9
	14 (2.21%)
	290.69



	6
	Oral Oncology
	UK
	Q1
	4.0
	14 (2.21%)
	204.37



	7
	Scientific Reports
	UK
	Q2
	3.8
	13 (2.05%)
	127.18



	8
	JAMA Otolaryngology-Head & Neck Surgery
	USA
	Q1
	6.1
	11 (1.74%)
	202.76



	9
	Auris Nasus Larynx
	Netherlands
	Q3
	1.6
	8 (1.26%)
	123.29



	10
	Frontiers in Neurology
	Switzerland
	Q2
	2.7
	7 (1.11%)
	154.04







3.3 Analysis of authors

A total of 3,533 authors have contributed to research articles on artificial intelligence in dysphagia, and the institutions and countries of high contributing authors are visualized in Figure 3. Table 3 lists the top 10 most productive authors in this domain, among whom 5 have published at least 10 articles. Notably, Ervin Sejdić emerges as the most prolific contributor, with a total of 28 (4.42%) documents, highlighting his prominent role in advancing research in this area.
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FIGURE 3
 Three-field plot visualized using bibliometrix. This bibliometric map displays the interrelationships among the most productive authors (left), institutions (center), and countries (right). Thicker lines and larger nodes indicate stronger collaboration and higher publication volume.


TABLE 3  The top 10 productive authors of AI in Dysphagia.


	Ranking
	Author
	Organization
	Country
	Subject categories
	Documents (%)
	Total link strength





	1
	Sejdic Ervin (28)
	University of Toronto
	Canada
	Engineering, Computer Science, Neurosciences & Neurology, Science & Technology, Medical Informatics
	28 (4.42%)
	28.00



	2
	Coyle James L. (21)
	University of Pittsburgh
	USA
	Engineering, Computer Science, Otorhinolaryngology, Rehabilitation, Neurosciences & Neurology
	21 (3.32%)
	21.00



	3
	Khalifa Yassin (13)
	University of Pittsburgh
	USA
	Engineering, Computer Science, Cardiovascular System & Cardiology, Otorhinolaryngology, Science & Technology
	12 (2.05%)
	13.00



	4
	Hutcheson Katherine A. (11)
	UTMD Anderson Cancer Center
	USA
	Oncology, Radiology, Nuclear Medicine & Medical Imaging, Otorhinolaryngology, Surgery, Research & Experimental Medicine
	11 (1.74%)
	9.00



	5
	Mao Shitong (10)
	UTMD Anderson Cancer Center
	USA
	Engineering, Computer Science, Otorhinolaryngology, Science & Technology, Materials Science
	10 (1.58%)
	10.00



	6
	Donohue Cara (9)
	Vanderbilt University Medical Center
	USA
	Neurosciences & Neurology, Rehabilitation, Linguistics, Audiology & Speech-Language Pathology, Otorhinolaryngology
	9 (1.42%)
	9.00



	7
	Clifton D. Fuller (7)
	UTMD Anderson Cancer Center
	USA
	Oncology, Radiology, Nuclear Medicine & Medical Imaging, Otorhinolaryngology, Surgery, Science & Technology
	7 (1.11%)
	7.00



	8
	Chau Tom (7)
	Holland Bloorview Kids Rehabilitation Hospital
	Canada
	Engineering, Neurosciences & Neurology, Rehabilitation, Computer Science, Sport Sciences
	7 (1.11%)
	6.00



	9
	Quon Harry (7)
	Johns Hopkins University
	USA
	Oncology, Otorhinolaryngology, Radiology, Nuclear Medicine & Medical Imaging, Surgery, Research & Experimental Medicine
	7 (1.11%)
	6.00



	10
	Meccariello Giuseppe (6)
	Azienda USL della Romagna
	Italy
	Otorhinolaryngology, Surgery, General & Internal Medicine, Oncology, Neurosciences & Neurology
	6 (0.95%)
	6.00







3.4 Analysis of institutions and countries

A total of 1,055 institutions have contributed to research on artificial intelligence in dysphagia. As shown in Table 4, the top 10 most productive institutions are identified, among which 8 have published at least 10 articles. The University of Pittsburgh ranks first with 39 publications (6.16%), highlighting its leading influence in the field. Notably, the Pennsylvania Commonwealth System of Higher Education (PCSHE) has recently emerged as the most productive affiliation, with its increasing output over time further confirmed by the trends shown in Figure 4C.

TABLE 4  The top institutions and countries of AI in dysphagia.


	Ranking
	Institution
	Documents (%)
	Total link strength
	Country
	Documents (%)
	Total link strength





	1
	University of Pittsburgh
	39 (6.16%)
	15.00
	USA
	255 (40.28%)
	60.00



	2
	University of Toronto
	31 (4.90%)
	23.00
	China
	81 (12.80%)
	13.00



	3
	UTMD Anderson Cancer Center
	24 (3.79%)
	15.00
	Canada
	51 (8.07%)
	28.00



	4
	Soul National University
	12 (1.90%)
	3.00
	Japan
	50 (7.90%)
	4.00



	5
	North York General Hospital
	10 (1.58%)
	10.00
	South Korea
	47 (7.42%)
	6.00



	6
	Newcastle University
	10 (1.58%)
	8.00
	England
	46 (7.27%)
	22.00



	7
	University of California San Diego
	10 (1.58%)
	3.00
	Italy
	39 (6.16%)
	16.00



	8
	Northwestern University
	10 (1.58%)
	1.00
	Australia
	25 (3.95%)
	15.00



	9
	Korea University
	9 (1.42%)
	4.00
	Germany
	21 (3.32%)
	10.00



	10
	University of Pennsylvania
	9 (1.42%)
	4.00
	Netherlands
	17 (2.69%)
	5.00
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FIGURE 4
 (A) Countries' collaboration world map visualized using bibliometrix. Deeper blues signal more extensive collaboration, with thicker lines indicating stronger collaborative ties. (B) Countries' production over time. (C) Affiliations' production over time.


Research in this area spans across 65 countries, with 11 of them having published 10 or more articles. Table 4 and Figure 4B list the top 10 countries/regions by publication volume. The United States stands out as the most prolific contributor, accounting for 255 publications (40.28%), underscoring its dominant role in advancing AI-related dysphagia research globally. In addition, Figure 4A visualizes the global collaboration network, indicating that the lack of knowledge sharing and cooperation across countries and the USA demonstrated the strongest international collaboration.



3.5 Analysis of keywords

A keyword co-occurrence knowledge map related to AI in dysphagia is presented in Figure 5A. Among the 2,586 keywords identified, 14 appeared 50 times or more. These high-frequency keywords, listed in descending order of occurrence, include: dysphagia, head, transoral robotic surgery, radiotherapy, squamous-cell carcinoma, quality of life, neck cancer, outcomes, robotic surgery, swallowing, machine learning, aspiration, oropharyngeal cancer, and cancer. Table 5 displays the top 10 most frequently occurring keywords, with dysphagia ranking first, appearing 286 times.


[image: Three visualization panels from VOSviewer software representing clusters of terms. Panel A shows a network of interrelated terms with groups in red, green, and blue, centered around ”dysphagia”. Panel B uses colors to indicate the average publication year of the related terms. Panel C is a density map highlighting areas of high term occurrence with warmer colors. Each panel is labeled at the top: (A), (B), and (C).]
FIGURE 5
 Keywords of AI in Dysphagia visualized using VOSviewer. (A) Knowledge map of keywords. Larger circles indicate higher frequency; thicker lines represent stronger connections; different colors correspond to distinct clusters. (B) Timeline of keywords. Keywords closer to yellow represent more recently appearing terms. (C) Hotpots of Keywords. Keywords closer to red indicate higher research intensity or popularity.


TABLE 5  The top 10 keywords of AI in dysphagia.


	Ranking
	Keywords
	Occurrences (%)
	Total link strength





	1
	Dysphagia
	286 (11.06%)
	267.00



	2
	Head
	99 (3.83%)
	97.00



	3
	Transoral robotic surgery
	96 ()3.71%
	92.00



	4
	Radiotherapy
	78 (3.02%)
	75.00



	5
	Squamous-cell carcinoma
	75 (2.90%)
	75.00



	6
	Quality of life
	75 (2.90%)
	75.00



	7
	Neck cancer
	72 (2.78%)
	72.00



	8
	Outcomes
	62 (2.40%)
	61.00



	9
	Robotic surgery
	58 (2.24%)
	53.00



	10
	Swallowing
	56 (2.17%)
	54.00





As shown in Figure 5B, the primary research trends in AI and dysphagia have undergone substantial evolution over time. Early research predominantly emphasized surgical interventions, including robotic surgery, minimally invasive surgery, and Heller myotomy. In contrast, recent years have seen the emergence of three prominent thematic trends: (1) A growing focus on diagnostic and rehabilitative approaches, with increasing attention to voice, speech, clinical scales, and transcranial magnetic stimulation; (2) Deeper investigation into the etiology and complications of dysphagia, addressing aspects such as classification, risk factors, stroke, oropharyngeal dysphagia, and pneumonia; (3) Advancement of AI-based analytical techniques, particularly emphasizing machine learning (ML) and DL methodologies.

The current research hotspots in the field, as visualized in Figure 5C, cluster around three major thematic areas: (1) Etiology and complications of dysphagia, involving terms such as head, neck cancer, stroke, oropharyngeal cancer, carcinoma, swallowing, and speech. (2) Therapeutic strategies for dysphagia, including radiotherapy, transoral robotic surgery, and laser microsurgery. (3) AI models and algorithms, with a particular focus on machine learning, deep learning, and intelligent modeling approaches.




4 Discussion

This study analysis highlights the dynamic evolution of global research on AI in dysphagia since the beginning of the 21st century. The developmental trajectory can be broadly categorized into three phases: a period of slow growth (2000–2012), a stage of fluctuating progress (2013–2017), and a phase of exponential expansion (2018–present). These stages reflect both the opportunities and limitations inherent in applying AI technologies to the complex clinical landscape of dysphagia. Notably, the steep rise in publications after 2018 coincides with significant advancements in ML and deep DL, as well as their expanding applications in biomedical research domains (32–34). The United States has emerged as the most productive country, contributing 255 publications, underscoring its leadership in this interdisciplinary field. However, the relatively fragmented global collaboration network suggests a critical gap in cross-national knowledge sharing and cooperative development.



5 Shifting study paradigm

The keyword co-occurrence and temporal analysis reveal a marked paradigm shift in the research landscape—from early investigations centered on surgical techniques such as transoral robotic surgery to AI-driven approaches in diagnosis, therapy, and rehabilitation. For example, a landmark article with 190 citations reported on functional outcomes following transoral robotic surgery for head and neck cancer, reflecting the emphasis on surgical innovation in earlier years (35). More recent studies, however, have increasingly focused on non-invasive, technology-assisted methods such as acoustic signal analysis (36, 37) and AI-based predictive modeling (38).

This thematic shift is not solely driven by artificial intelligence itself, but rather by the growing integration of AI into existing medical frameworks, enhancing data interpretation, risk stratification, and clinical decision-making. It reflects a methodological evolution: from unidisciplinary problem-solving toward multidisciplinary and eventually interdisciplinary frameworks. In the backdrop of a new round of scientific and industrial revolutions, scientific research is going through a paradigm shift, making interdisciplinarity a necessity for disciplinary development in the era of big science, and this evolution enables more robust exploration of complex, multifactorial conditions like dysphagia, which involves neuromuscular, structural, and behavioral components (39). The growing prominence of ML and DL as keywords in recent years further supports the notion that computational modeling is becoming central to the study of swallowing pathophysiology.

Notably, the role of AI varies depending on the specific clinical situation. For instance, Radiotherapy vs. transoral robotic surgery and neck dissection for oropharyngeal squamous cell carcinoma (ORATOR): an open-label, phase 2, randomized trial exemplifies both the broad and narrow scopes of AI application in dysphagia research. From a broad perspective, robotic surgery can be considered part of AI's extended definition, reflecting the increasing role of intelligent systems in surgical interventions (40–42). From a narrower clinical standpoint, AI does not directly replace management of surgically treated diseases but serves an auxiliary role, supporting postoperative rehabilitation, risk assessment, and follow-up monitoring (43, 44).



6 Interdisciplinary gaps and collaborative opportunities

Interdisciplinarity, which addresses the complexity innate to nature and society, is the signature of complexity science (39). Despite notable advances in AI for dysphagia, the field faces significant challenges in achieving true interdisciplinary integration. Engineering and computer science currently dominate the authorship landscape, as exemplified by Sejdic Ervin, the most prolific author with 28 (4.42%) publications—while key clinical specialties such as speech-language pathology, rehabilitation, geriatric medicine and nursing remain underrepresented. Additionally, the concentration of high-impact studies in journals such as Head and Neck, and institutions like the University of Pittsburgh underscores the role of specialized academic hubs in shaping the discourse. However, countries' collaboration world map reveals a lack of meaningful collaboration: the USA ranks first among countries worldwide with 255 (40.28%) publications, accounting for almost half of the total. The top three institutions in terms of publication rankings are all from the USA, with very few from Asian countries and none from Africa and South America.

This lack of integration may slow the translational pipeline from algorithm development to clinical application, and exacerbate the problem of unequal distribution of global medical resources, especially in the field of swallowing disorders. Previous evidence has shown that interdisciplinary videoconferencing, as opposed to siloed consultation, can significantly reduce patient length of stay, streamline decision-making, and improve care efficiency (45). Interdisciplinarity is essential for disciplines to achieve development and solve problems, and is also valuable in breaking down disciplinary silos, enriching respective disciplines, achieving sustainable development, and producing multitalented dysphagia professionals (46), including those from gastroenterology, neurology, otolaryngology (ENT), speech-language pathology (SLP), nursing sci and clinical nutrition. Future efforts should thus prioritize cross-disciplinary, cross-institutional and cross-national collaboration, particularly between fields such as AI, medicine, nursing, and rehabilitation science.



7 Clinical and ethical significance

The prominence of the keyword dysphagia (286 occurrences), and its frequent co-occurrence with terms related to etiology and complications, suggests that AI holds promise not only in classification but also in mechanistic understanding and early risk detection. However, the paucity of highly cited studies addressing the clinical utility, ethical oversight, and real-world deployment of AI systems raises significant concerns (47, 48). While retrospective studies have demonstrated high diagnostic accuracy, the external validity and generalizability of these models, especially in older adults and neurodiverse populations—remain largely untested (49).

Moreover, ethical and legal implications, including data privacy, model transparency, and the potential for algorithmic bias, have yet to be adequately addressed (50). As AI systems begin to influence clinical decision-making, it is imperative that ethical frameworks evolve in parallel with technical advancements. Ensuring explainability, equity, and patient autonomy will be essential for the responsible and sustainable integration of AI into dysphagia care.



8 Limitations

This study has several limitations. First, only the Web of Science Core Collection was used, potentially omitting relevant studies indexed in other databases such as Scopus or PubMed. Second, non-English publications were excluded, possibly biasing the global landscape of AI in dysphagia. Third, citation-based metrics may not fully reflect the quality or impact of recent studies due to time-lag effects. Lastly, bibliometric tools may oversimplify complex interdisciplinary relationships, and this study did not assess algorithm performance or clinical applicability directly.



9 Conclusion

This study reveals the rapid growth and shifting research paradigm of AI in dysphagia, evolving from surgical interventions to intelligent, non-invasive diagnostics and rehabilitation. The United States and institutions like the University of Pittsburgh lead in output, yet international and interdisciplinary collaborations remain limited. Emerging focus on machine learning and deep learning signals a data-driven future, though clinical validation and ethical considerations remain underexplored. Moving forward, stronger cross-disciplinary collaboration is essential to translate AI innovations into effective and equitable dysphagia care.
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