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Research Qutcomes and Significance

Dysphagia is a major healthcare challenge associated with stroke, neurodegenerative diseases, head and neck cancer, and age-
related functional decline. In rapidly aging societies, aspiration pneumonia remains one of the leading causes of morbidity
and mortality among older adults. Dysphagia not only increases the risk of pneumonia, malnutrition, and hospital readmission,
but also significantly reduces quality of life (QOL) and independence. Although videofluoroscopic swallowing studies (VF)
and videoendoscopic evaluations (VE) are widely used for swallowing assessment, they require specialized equipment and
trained professionals, making continuous monitoring in daily life, nursing facilities, and home-care settings difficult.

This project aimed to develop and validate an aspiration risk monitoring system based on a neck-worn electronic
stethoscope capable of continuously assessing swallowing conditions before, during, and after meals. The goal was to establish
a practical Software as a Medical Device (SaMD) that supports aspiration prevention, swallowing rehabilitation, and safe oral
intake in both hospital and home-care environments.

Clinical studies were conducted in both inpatient and home-care settings. In hospitalized patients, the proposed food
texture assessment function demonstrated performance comparable to expert evaluations by speech-language pathologists.
These findings indicate the potential to standardize and objectify swallowing-related assessments that have traditionally
depended on clinical experience and subjective judgment. The results have been submitted to *Dysphagia*, a leading
international journal in the field.

To evaluate applicability in home-care settings, a clinical study involving 42 participants was conducted using the
newly developed Video Stethoscopy technology. The study demonstrated that the system could identify high-risk individuals
who had not been recognized through conventional assessments, highlighting the value of continuous monitoring for early
detection of aspiration risk. In addition, a cloud-based platform was developed to enable data sharing among physicians,
dentists, speech-language pathologists, nurses, and caregivers, thereby supporting multidisciplinary care and long-term
swallowing management.

A major technical achievement was the development of an Al-based cough detection algorithm. Using more than
150 clinical cases and over 50 hours of recorded data, a large-scale database was established and analyzed. The resulting Al
model achieved a cough detection accuracy of 96% based on 51,645 labeled events, demonstrating performance suitable for
clinical application. Furthermore, Video Stethoscopy technology was developed by synchronizing electronic stethoscope
recordings with video data, enabling comprehensive assessment of swallowing sounds, posture, feeding assistance, chewing
behavior, and food texture during meals.

From a regulatory perspective, the project incorporated recommendations obtained through a PMDA strategic
consultation and established development processes compliant with IEC 62304 and cybersecurity measures aligned with I[EC
81001-5-1. These activities provided an important foundation for future regulatory approval and clinical implementation of
the system as a medical device.

The significance of this project lies in transforming dysphagia assessment from an episodic, specialist-dependent
procedure into a continuous and objective monitoring process integrated into daily life. By combining Al, wearable sensing,
cloud computing, and telemedicine technologies, the project established a foundation for next-generation dysphagia
management across hospitals, nursing facilities, and home-care settings. The outcomes are expected to contribute to aspiration
pneumonia prevention, improved patient quality of life, enhanced multidisciplinary collaboration, reduced healthcare costs,

and prolonged safe oral intake in aging populations.



