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Abstract. As the aging process accelerates, the incidence of chronic diseases in the 
elderly is rising. As a result, it is crucial to optimize health education for the elderly. 
Pulmonary aspiration and aspiration pneumonia are significant concerns 
endangering the health of the elderly. The health education paradigm now in use to 
prevent pulmonary aspiration in the elderly has numerous flaws, including a lack of 
home-based health education and the digital divide. Large language model (LLM), 
an example of artificial intelligence technology, is anticipated to bring a chance to 
address these issues and offer easily comprehensible health information for the 
prevention of pulmonary aspiration in the elderly. Our multidisciplinary research 
team fully understood the needs from the perspective of physicians, nurses and 
patients, built a knowledge graph (KG), and developed an intelligent Health 
EducAtion system based on LLM for the prevention of elderly Pulmonary 
Aspiration (iHEAL-ePA system). 
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1. Introduction 

The elderly are increasingly suffering from chronic diseases, including swallowing 

dysfunction that can lead to pulmonary aspiration and other lung complications. 

Degenerative changes make it difficult for food to be transported safely and effectively 

from the mouth to the stomach, resulting in elderly swallowing dysfunction [1]. Health 

education can reduce the incidence of pulmonary aspiration in the elderly, but most 

education is limited to medical institutions, making it difficult for elderly people to obtain 

professional guidance at home. Artificial intelligence (AI) technology provides an 

opportunity to solve these problems. Large language models (LLMs) have the 

advantages of natural interactions [2] which can provide personalized health guidance 

for the elderly at risk of pulmonary aspiration. Therefore, we developed an intelligent 

Health EducAtion system based on LLM and knowledge graph(KG) technology for the 

prevention of elderly Pulmonary Aspiration (iHEAL-ePA system). 
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2. Methods 

Our interdisciplinary team has two pulmonary aspiration experts, two nursing PhD 

candidates researching pulmonary aspiration, one user interface designer, and one 

software engineer. We developed the system using an agile development model [3] and 

completed the demo version through three stages:  

Stage 1 (Alpha Version): We conducted literature research and discussions, 

applied text embedding and prompting engineering techniques to embed prevention 

knowledge into the Spark LLM (iFlytek Co., Ltd.), and developed an alpha version 

featuring only a text chat interface. 

Stage 2: We utilized qualitative research methods to study clinical nurses who 

tested the alpha version, and analyzed their suggestions and needs for the system. 

Stage 3 (Beta Version): We rapidly iterated the alpha version based on the knowledge 

content and functionality demands identified in Stage 2, constructed a KG to solve AI 

hallucinations, and added other new functions. This led to the development of the beta 

version. 

3. Results 

This iHEAL-ePA system was improved per the alpha version and research subjects' 

experiences and needs, and its design diagram is shown in Figure 1. Users access it via 

WeChat mini program. They register and log in by providing personal information. It 

has four modules:  

Module 1 (Posts): Content recommendation based on user information, including 

articles and videos. Some images are AI-generated. 

Module 2 (Chat): Includes chat interface, suggestions, and history. Questions are 

analyzed by LLM and KG to provide personalized answers.  

Module 3 (Settings): Settings customization like account, display, voice, and user 

information. There are automated continuous conversation and large font modes, 

especially for the elderly. 

Module 4 (Management): Medical professionals log in this module on the computer. 

They can view user analytics and update the knowledge base, as well as add and edit KG. 

 

 
Figure 1. the design diagram of iHEAL-ePA system 
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4. Discussion 

Pulmonary aspiration threatens elderly health yet often covertly manifests. Many suffer 

irreversible damage by the time discovered, complicating intervention. This system 

focuses on education via the latest LLM that allows natural question-answering, bridging 

digital divides for the elderly to conveniently access health knowledge and potentially 

tackling pulmonary aspiration discovery issues. 

System knowledge was vetted and organized by pulmonary aspiration 

prevention specialists, ensuring accuracy. The LLM enables natural, flowing dialogues. 

Combining this specialized KG with the LLM provides accuracy and seamlessness. 

Beyond questions, the system provides personalized recommendations and historical 

conversation records to broaden exposure. The management module extracts insights 

from user data to iteratively enhance the system. Centered on conversational learning, 

the system aims to boost pulmonary aspiration prevention literacy and lower incidence 

rates. 

5. Conclusion 

This study detailed an interdisciplinary team building the iHEAL-ePA system leveraging 

LLM and a reliable, current pulmonary aspiration prevention KG. This simplifies user 

access to prevention information, boosting efficacy for the elderly. Extensive clinical 

trials will further validate the system to launch a final version fitting user needs. 

Randomized controlled trials will be conducted to verify real-world system 

effectiveness. 
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