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 This study introduces Anisa, an advanced artificial intelligence (AI) 

companion designed to enhance elderly care by addressing the multifaceted 

needs and challenges of older adults. The system integrates the Llama 3.2 

model, powered by Groq, to facilitate context-aware dialogues and 

empathetic interactions. This capability helps alleviate loneliness and 

provides essential companionship. Agenda.js is used for scheduling and 

managing reminders, ensuring timely notifications for medications and 

appointments. Additionally, Twilio enables emergency alerts when distress 

signals are detected. Anisa promotes physical activity, tracks daily routines, 

and generates activity reports shared with caregivers and healthcare 

providers. Expo CLI implements step-tracking and document-sharing 

features. By integrating these functionalities, Anisa improves the quality of 

life for seniors, eases caregiver responsibilities, and fosters a safer, more 

supportive environment. 
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1. INTRODUCTION 

As societies worldwide face aging populations, innovative solutions for elderly support are essential. 

Loneliness and social isolation significantly impact seniors’ mental and physical health, which traditional 

care models often fail to address adequately. Existing studies discuss voice assistants for accessibility [1], 

participatory design for virtual assistants [2], and smart home systems [3]. Bourouis et al. [4] propose a real-

time health monitoring system using body area networks (BAN) and smartphones to track elderly users’ 

vitals, mobility, and location, enabling remote caregiver intervention. Carthy et al. [5] introduce a 

storytelling-based mobile assistant that aids elderly users in memory recall through multimodal, personalized 

story presentation. 

Matos et al. [6] propose a mobile-based support system that connects elderly and disabled 

individuals with nearby public agents or volunteers in real time, enhancing accessibility and emergency 

response in smart assistive cities. Bolaños et al. [7] evaluate elderly users’ acceptance of voice-based virtual 

assistants like Alexa, highlighting their potential to reduce isolation and enhance medication adherence 

through recreational, voice-driven reminders. A unified system [8] that addresses the inefficiencies in large 

language model (LLM) serving by integrating both inter-request and intra-request optimizations. MemServe 

introduces MemPool, an elastic memory pool that manages distributed memory and key-value (KV) caches 
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across multiple instances, enabling efficient context caching and disaggregated inference. Song et al. [9] 

propose a conceptual model combining technology adoption model (TAM) and senior technology acceptance 

model (STAM) to identify factors influencing older adults' acceptance of voice user interfaces, based on a 

survey of 420 elderly participants. Liu et al. [10] recognize and categorize key activities of daily livings 

(ADLs) in smart home environments to support elderly care, emphasizing their importance in designing 

responsive assistive technologies. Onthoni and Sahoo [11] potential of activity recognition (AR) to monitor 

elderly health conditions and share real-time data with caregivers, enhancing proactive care in smart home 

systems is highlighted. A preliminary interview and usability test for Canadian adults aged 65 or older is 

explored in [12], and how older adults evaluate and interpret the use of a voice assistant that retrieves real-

time Twitter (now known as X) content in their everyday lives by demonstrating a custom prototype that lets 

participants access social media. 

A rule-based chatbot for elderly mind monitoring using the LINE application programming interface 

(API) was developed in [13], while Cantone et al. [14] proposed an IoT-integrated robotic system using 

QTrobot for emotional and health monitoring. Chennuri and Rodda [15] aim to investigate the effectiveness 

of LLMs in understanding complex user queries and generating contextually relevant responses. Using 

conversations bidirectional encoder representations from transformers (CoBERT), a bidirectional encoder 

representations from transformers (BERT)-based response selection model, the study demonstrates that 

incorporating persona into conversations significantly enhances empathetic responses [16]. Here, the papers 

Rashkin et al. [17] and Chattaraman et al. [18] introduce the empathetic dialogue dataset to enhance 

empathetic dialogue generation, while Valtolina and Hu [19] review chatbot applications in mental 

healthcare, emphasizing their role in emotional support and behavior change through interactive voice 

communication. Alessa and Khalifa [20] aim at providing authenticated and secure conversations to senior 

citizens. Verma et al. [21] present an overview of groups of elders, aging disease, genetic disease, and 

preventive measures are presented. The common health issues and requirements of older persons were 

investigated in this study [22], [23] along with the primary criteria used to evaluate healthcare services for 

this demographic. The purpose of this systematic analysis was to assess the features, privacy, and security 

protocols of mobile applications for senior citizens available in the commercial app stores of Europe [24]. 

A smart elderly mobile app for the Chinese population has been developed by Zhu et al. [25] to be 

used by caretakers, elders, and dependents to monitor the health conditions of elders. The work underscores 

the potential of human-centered design (HCD) in crafting effective health solutions for older adults while 

highlighting the need for more robust research methodologies to validate these approaches [26]. This study 

explores the development of social robots capable of natural language communication and facial expressions 

to monitor the health and well-being of dementia patients. The robots provide daily health assessments and 

assist with medication management, aiming to reduce caregiver burden and support independent living [27]. 

A voice-interactive personal assistant (VIPA) tailored for mental health support among homebound seniors is 

designed in [28]. Adikari et al. [29] highlight the empathetic conversion in health monitoring and patient-

centered systems. This study investigates the potential advantages, challenges, and requirements of 

implementing an AI-powered voice chatbot to assist older adults with medication information [30]. 

Anisa is motivated by the growing need for a holistic solution that addresses not only the physical 

but also the emotional and social challenges faced by seniors. The AI-driven platform offers a personalized 

approach to elderly care, combining companionship, health management, and physical activity 

encouragement in one comprehensive system. Through its advanced capabilities, Anisa seeks to fill the gap 

left by traditional care models, providing an accessible, continuous, and compassionate form of support that 

enhances the daily lives of seniors. However, Anisa stands out by integrating artificial intelligence  

(AI)-driven empathetic conversations, health tracking, and emergency support into one holistic platform. 

Unlike standard virtual assistants, Anisa prioritizes emotional well-being and personalized interactions 

through Llama 3.2 and Groq, offering more engaging and context-aware dialogues. 
 

 

2. METHODOLOGY 

The system was developed with a reliable, compatible technology stack to optimize performance 

and ease of use. Figure 1 shows the flow of each model of the proposed system. 

– Frontend: developed using React Native to provide a responsive, mobile-friendly interface. 

– Backend: built with Node.js and the Express.js framework for scalability and ease of development. 

– Database: MongoDB was selected to store user data and reminders, allowing flexible, document-

oriented storage. 

– Messaging service: Twilio API was integrated to handle SMS notifications for reminders and 

emergency alerts. 

– Real-time communication: Socket.io was implemented to facilitate real-time updates for notifications. 
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– Language model: the Llama 3.2 LLM was integrated to generate conversational responses, enhancing 

the interactive experience. 

– The following technologies and tools were used in the development and deployment of the Anisa 

system, summarized in Table 1. 
 

 

 
 

Figure 1. Flowchart of the proposed AI companion model and experimental methods applied 
 

 

Table 1. Technologies and frameworks used in the Anisa system and their respective roles 
Technology/framework Purpose/functionality 

React Native Frontend development for mobile user interface (UI) with responsive design 

Node.js Backend environment for API handling and server-side logic 
Express.js Web application framework for building REST APIs on Node.js 

MongoDB NoSQL database for storing user data, reminders, and interactions 

Agenda.js Task scheduler for managing timed medication and appointment reminders 

Socket.io Enables real-time communication for instant alerts and updates 

Twilio API Sends emergency SMS/WhatsApp messages to contacts upon distress 
Llama 3.2 (LLM) Generates context-aware, empathetic conversational responses 

Groq Hardware accelerator to enable low-latency AI model deployment 

Python (Flask) Backend microservice for processing chat and audio transcription 

Whisper API Transcribes voice inputs into text to enhance accessibility. 

Expo CLI Facilitates step-tracking (Pedometer), document printing, and sharing 
Expo Go App Enables real-time testing of the mobile app on physical devices 

JSON web token (JWT) Ensures secure user authentication and session management 

bcrypt.js Provides password hashing for secure registration/login 

 

 

2.1.  Llama 3.2 and Groq 

Anisa's conversational abilities were powered by the Llama 3.2 model, using the Groq to generate real-

time, natural language responses. The integration of Groq's AI models allowed Anisa to engage in meaningful 

and context-aware dialogues with elderly users, addressing loneliness and offering companionship. Figure 2 

illustrates the internal architecture of the Llama model used in the Anisa system, which supports real-time, 

empathetic AI responses by using RMS normalization and Groq hardware acceleration. 

The Llama architecture improves on traditional Transformers by changing how normalization is 

done. Instead of using layer normalization, which adjusts values to have zero mean and unit variance, it uses 

root mean square (RMS) normalization. RMS normalization simplifies things by only re-scaling the values 

based on their RMS. Groq's AI models are typically deployed in data centers, where their hardware 

accelerates tasks like image recognition, natural language processing, and other AI-driven applications. The 

Groq hardware is designed to achieve high performance with low latency, and its models are used in 

industries such as healthcare, autonomous driving, and cloud computing. 
 

2.2.  User authentication 

Secure user access was ensured through robust registration and session management. 

i) User registration: users register by providing their email, mobile number, and password, which is 

hashed using bcrypt for added security. 

ii) User login: JSON web token is employed for secure session management, allowing users to access their 

data securely. 
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Figure 2. Llama model architecture 

 

 

2.3.  Medication reminder system 

The medication reminder system was designed to support adherence by sending timely notifications. 

i) Data structure: medication data is stored as an array of objects within the form model. Key fields 

include: 

– Time: scheduled time for each medication. 

– Date: date of medication intake. 

– Start date and end date: range of the medication schedule. 

– Reminder sent at: timestamp for when reminders are sent. 

ii) Reminder logic: a scheduled job regularly checks the database for upcoming medication times and 

triggers notifications. Each reminder is sent once to prevent duplication. 
 

2.4.  Appointment management 

The appointment management feature enables users to schedule and receive reminders for 

appointments. Users create and manage appointments, with reminders scheduled similarly to medication 

reminders, helping users stay organized with their appointments. The detailed procedure of the appointment 

management module is outlined in Algorithm 1. 
 

Algorithm 1. Steps involved in the appointment management module 
Input: appointment data from the database, current date, and time. 

Output: appointment reminder notifications to users. 

Steps: 

i) Connect to the MongoDB database. 

ii) Define the task of sending appointment reminders. 

iii) Retrieve the next day's date using the getNextDayDate function. 
iv) Query the database for forms with appointments scheduled for the next day. 

v) For each form retrieved, for each appointment: 

- Check if a reminder was already sent today by comparing reminderSentAt with the current 

date. 

- If no reminder has been sent: 

i) Construct a personalized reminder message. 

ii) Emit the message using the Socket.io instance. 

iii) Update the reminderSentAt field to the current timestamp. 
iv) Log the status of sent reminders or skipped reminders. 

v) Repeat every minute for testing (can be adjusted to a practical interval in 

production). 
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2.5.  Walk reminders 

The walk reminders support physical activity by encouraging daily exercise. Daily walk reminders 

are set up as local time strings in the database, triggering notifications at specified times. The process of 

generating and sending walk reminders is described in Algorithm 2. 

 

Algorithm 2. Walk reminder generation and notification process 
Input: walk reminder times from the database, current time. 

Output: walk reminder notifications to users. 

Steps: 

i) Connect to the MongoDB database. 

ii) Define the task to send walk reminders. 

iii) Query the database for all user forms. 
iv) For each form, if the user has walk reminders, for each reminder: 

- Parse the reminder time into hours and minutes. 

- Calculate the time 5 minutes before the reminder as the due time. 

- Check if the current time is within the reminder window. 

- If the reminder window matches and a reminder has not been sent today: 

i) Construct a personalized reminder message. 

ii) Emit the message using the Socket.io instance. 

iii) Update the reminderSentAt field to the current timestamp. 
iv) Log the status of sent reminders or skipped reminders. 

v) Repeat every minute for testing (can be adjusted to a practical interval in production) 

 

2.6.  Medication reminder module 

The medication reminder module helps users adhere to prescribed treatment schedules by  

sending timely notifications. The detailed procedure for generating and delivering these reminders is 

presented in Algorithm 3. 

 

Algorithm 3. Medication reminder generation and notification process 
Input: medication schedules from the database, current date, and time. 

Output: medication reminder notifications to users. 

Steps: 

i) Connect to the MongoDB database. 

ii) Define the task of sending medication reminders. 

iii) Query the database for all user forms. 
iv) For each form, if the user has medications, for each medication: 

- Parse the medication's start and end dates. 

- Check if today falls within the medication date range. 

- Parse the medication reminder time into hours and minutes. 

- Calculate the time 5 minutes before the reminder as the due time. 

- Check if the current time is within the reminder window. 

- If the reminder window matches and a reminder has not been sent today: 

i) Construct a personalized reminder message. 

ii) Emit the message using the Socket.io instance. 

iii) Update the reminderSentAt field to the current timestamp. 
iv) Log the status of sent reminders or skipped reminders. 

v) Repeat every minute for testing (can be adjusted to a practical interval in 

production). 

 

2.7.  Emergency control feature 

The emergency control feature enables the system to detect urgent situations based on user input and 

immediately notify caregivers or predefined contacts. The operational workflow of this feature is summarized 

in Algorithm 4. 

 

Algorithm 4. Emergency control workflow for detecting user distress and triggering alerts 
Input: real-time user input (text or voice), predefined emergency keywords (e.g., "help", 

"I am suffocating"). 

Output: immediate alerts (via SMS and calls) sent to emergency contacts. 

Steps: 

i) Initialization: 

- Establish a connection to the database to retrieve user forms and emergency contacts. 

- Initialize the LlamaService or equivalent AI model to process user input. 

ii) Real-time user input monitoring: 

- Continuously listen to user inputs using the LlamaService or another input monitoring 

system. 

- For voice inputs: 

- Convert speech to text using a transcription service (e.g., Whisper). 

- For text inputs: 
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- Directly process the received input. 

iii) Keyword detection: 

- Check if the processed input contains any predefined emergency keywords. 

- If an emergency keyword is detected: 

- Retrieve the corresponding user form from the database. 

- Fetch the list of emergency contacts for the user. 

iv) Send emergency alerts: 

- For each emergency contact in the list: 

- Use Twilio (or the configured SMS/Call API) to send an emergency alert SMS. The message 

should contain the user's name and a predefined distress message (e.g., "Hi, [username] 

has triggered an emergency alert. Please check on them immediately"). 

- Optionally, initiate a phone call to the emergency contact for critical alerts. 

v) Log and notify: 

- Log the details of the alert (time, user ID, and emergency contact) in the database for 

audit purposes. 

- Emit a notification to the front end using Socket.io to display the emergency status to 

logged-in caregivers or family members. 

vi) Error handling: 

- If the alert fails to send to any contact: 

- Retry the message delivery up to a defined limit. 

- Log any failures for further troubleshooting. 

 

 

3. RESULTS AND DISCUSSION 

Anisa’s interface was designed with elderly users in mind, emphasizing simplicity, and accessibility. 

Key design elements include large fonts, high-contrast colors, and well-placed buttons to facilitate ease of 

navigation. User testing showed positive feedback, particularly for the intuitive design, enabling users to set 

reminders, access emergency contacts, and receive information easily. Anisa’s voice recognition capabilities 

allow users to communicate with the AI assistant through spoken commands. Testing demonstrated high 

accuracy in speech-to-text conversion, handling a variety of inputs, from reminders to health inquiries. Users 

found this feature highly beneficial, especially those with physical or visual limitations. 

Figure 3 shows the registration and login screens of Anisa. Figure 3(a) shows the user registration 

screen, where new users can sign up using their details. Figure 3(b) displays the login interface, allowing 

registered users to securely access their profiles. Figure 3(c) captures the basic form details screen, used to 

set up initial health and contact information. 

 

 

 
(a) 

 
(b) 

 
(c) 

 

Figure 3. User authentication and profile setup in Anisa of (a) registration screen, (b) login screen, 

and (c) basic form details 
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Anisa’s ability to manage appointments, engage in emotional conversations, and facilitate general 

interactions is shown in Figure 4. Figure 4(a) shows the appointment entry screen for scheduling user visits 

and events. Figure 4(b) shows an emotional dialogue interface showcasing an empathetic conversation. 

Figure 4(c) shows basic chat interface for general user interactions with Anisa. These features enhance 

elderly users' experience by providing both practical support and social engagement. Figure 5 illustrates 

critical operational functionalities of Anisa designed for real-time safety and health monitoring. Figure 5(a) 

shows an appointment reminder notification, which helps users stay on schedule with healthcare tasks and 

visits. Figure 5(b) captures the emergency alert system, where the app detects distress messages and 

immediately notifies designated emergency contacts via SMS or call. Figure 5(c) displays the daily activity 

dashboard, summarizing step counts, missed medications, and appointments valuable for caregivers to 

monitor elderly health conditions. 
 
 

 
(a) 

 
(b) 

 
(c) 

 

Figure 4. Anisa’s key interaction features of (a) appointment entry, (b) emotional chat, and (c) basic user 

communication 
 

 

 
(a) 

 
(b) 

 
(c) 

 

Figure 5. Screens for (a) reminders, (b) emergency alerts, and (c) activity tracking dashboard 
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The report summarizes step counts, missed medications, and appointments, helping caregivers 

monitor health and intervene as needed. Reports are available in PDF format, providing a comprehensive 

overview of the elderly user’s well-being. Daily activities report, as shown in Figure 6, will be sent to the 

caregivers on every day basis. 

 

 

 
 

Figure 6. Daily activity dashboard, PDF of the generated report 

 

 

4. CONCLUSION 

The proposed system aims at the development of an AI assistant tailored to support elderly users, 

integrating key features such as an AI chat interface, medication management, reminders, and a 

comprehensive report generator. By leveraging an LLM, the application facilitates accessible communication 

and provides personalized assistance for managing health-related tasks. The medication page enables users to 

input prescriptions and set reminders, supporting adherence to treatment plans, while the dashboard offers a 

clear daily overview of medications, empowering users to monitor their health independently. This 

innovative solution addresses the unique challenges faced by elderly individuals, promoting both 

independence and well-being. Testing demonstrated high accuracy in speech-to-text conversion, handling a 

variety of inputs, from reminders to health inquiries. Users found this feature highly beneficial, especially 

those with physical or visual limitations. User testing showed positive feedback, particularly for the intuitive 

design, enabling users to set reminders, access emergency contacts, and receive information easily. Ongoing 

improvements and user feedback will be essential in refining the app, ultimately aiming to create an 

increasingly supportive and user-friendly experience for elderly users. Future research may explore the 

integration of wearable health sensors and IoT devices for real-time physiological monitoring. Emotion 

recognition using facial expressions and voice sentiment analysis could further enhance empathetic 

interaction. Additionally, incorporating multilingual support and region-specific healthcare guidance would 

broaden accessibility. Longitudinal user studies are also recommended to evaluate long-term usability, health 

impact, and caregiver burden reduction in diverse demographic settings. 
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