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Abstract

Adhering to prescribed medication schedules is essential for achieving positive health outcomes, yet many
people still miss doses because of forgetfulness, difficulty managing multiple medicines, or lack of assistance.
To address this concern, Smart Dosage has been developed as a smart Android application that supports users
in maintaining consistent medication routines. The system allows users to store complete information about
their medicines and delivers timely alerts whenever a dose needs to be taken. Each user action—such as taking
or missing a dose—is logged and later displayed through visual adherence reports including color-marked
calendars and charts that make progress easy to understand.To further strengthen medication safety and
convenience, Smart Dosage incorporates features like supply tracking with refill notifications, nearby pharmacy
suggestions, caretaker alerts for dependent users, and expense management for monitoring medicine costs. A
shareable Doctor Pack PDF is provided to improve communication with healthcare professionals, while a built-
in chat assistant offers quick guidance for basic medication-related doubts. Practical usage and testing of the
application showed a noticeable improvement in user adherence and better organization of their medication
routines. Overall, Smart Dosage offers a reliable and supportive digital tool thatenhances patient involvement
and contributes to healthier treatment outcomes.
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L Introduction

Maintaining proper medication routines plays a vital role in ensuring successful treatment outcomes.
This becomes even more important for elderly individuals, patients with chronic medical conditions, and those
who need to manage several medicines every day. Missing a dose, taking medicine late, or consuming the
wrong amount can negatively affect a patient’s recovery and may even result in serious health complications.
According to the World Health Organization, a significant portion of patients do not adhere to their prescribed
medication plans, mainly due to forgetfulness, complicated schedules, or the absence of dependable reminder
systems. Therefore, there is a strong need for a practical and accessible tool that helps people consistently follow
their medication routines.

Conventional reminder methods like sticky notes, pill organizers, clock alarms, and calendar alerts
offer only limited assistance. These options do not store dosage instructions, maintain history of taken or
skipped medicines, or provide support for multiple medicines with different timings. Additionally, they rely
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completely on the user’s memory and discipline, which may not be reliable for elderly individuals or people
with busy work schedules who require a more structured mechanism.

With smartphones becoming widely accessible, mobile health (m-Health) applications have emerged as
a powerful way to support daily health practices. Android, being the most commonly used mobile operating
system globally, provides essential features such as local database storage, background task execution, and
customizable notifications. These capabilities make Android a suitable platform for building smart applications
aimed at improving medication adherence.

Smart Dosage is developed to overcome the shortcomings of traditional reminder tools by offering an
automated and intelligent medication management system. Users can input detailed prescription information
such as medicine name, dosage, timing, and frequency. The application generates accurate notifications using
Android’s AlarmManager and WorkManager, helping users take their medicines on schedule. It also records
taken or missed doses, maintains adherence history, and provides additional functionalities such as caregiver
alerts, refill notifications, pharmacy locator, and an Al-based chat assistant for quick medicine-related guidance.
The interface is kept simple with large readable elements to support users across different age groups, especially
seniors.

By integrating reminders, adherence tracking, safety alerts, and supportive healthcare features into one
application, Smart Dosage enhances convenience, reduces missed doses, and promotes better health outcomes
for users requiring long-term medication support.

IL. Literature Review
Improving medication adherence has become a major focus in modern digital healthcare due to its
strong influence on treatment success, recovery speed, and reduced medical costs. Traditional techniques such
as handwritten reminders, pillboxes, and simple alarm systems have been widely used in the past. However,
these approaches depend solely on the user’s memory and lack features like medication history tracking or
personalized reminder settings. Thus, many researchers and healthcare providers have explored smarter,
technology-driven solutions to overcome these limitations.

1.Conventional Reminder Approaches Provide Limited Assistance

e  Paper reminders, pill organizers, and regular alarms do not maintain complete medicine information.

e  They cannot monitor taken or missed doses or handle multiple medicines efficiently.

2.SMS-Based Solutions Improve Adherence but Lack Intelligence

e Studies like Smith et al. (2016) confirmed better adherence among elderly patients using automated
message alerts.

e Still, SMS reminders only notify the time and do not store dosages, track user responses, or notify
caregivers.

3.Existing Mobile Apps Miss Key Medication Management Needs

e  Gupta (2019) reported that many Android medication reminder apps lack support for complex schedules.

e Limitations include no instruction-based reminders (like before or after meals) and no caretaker
involvement.

4.Wearable Reminder Devices Face Usability Challenges

e  Miller (2020) designed smartwatch-based reminders to help visually impaired and older patients.

e Adoption remains low due to high device cost, frequent charging, and low comfort among seniors.

5.AI and OCR Systems Are Helpful but Require High Connectivity

e  Chen (2022) introduced Al-enabled prescription scanning to extract dosage details.

e These solutions struggle in low-network environments due to high dependency on the internet and
processing power.

6.Tracking Tools Are Not Combined With Reminder Features

e Lopezetal. (2021) showed that digital logs support medical evaluation and behavior analysis.

e  Yet, many systems store adherence data separately and require manual tracking from users

Research Gap Identified

Despite progress in digital adherence technologies, most existing tools still lack:
e multi-medicine scheduling,
e Automated adherence tracking & history logs
e Real-time caregiver support
e  Elderly-friendly user interface
e Integration of reminders, pharmacy support, and Al-based suggestions

Smart Dosage aims to fill these gaps by offering a complete, intelligent, and user-centered medication

management platform. It brings together enhanced scheduling, dose tracking, refill alerts, Al-driven medicine
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assistance, caregiver notifications, expense tracking, and visual performance analytics — all in a single Android
application designed for better patient outcomes.

111 Proposed Methodology

The Smart Dosage application is developed to function as a dependable and intelligent assistant for
patients who require daily medication support. The primary objective of the system is to improve medication
adherence by delivering timely alerts, recording dose-taking behavior, and providing additional safety-focused
features including refill notifications, caretaker involvement, and pharmacy support.

Users can easily add detailed prescription information such as dosage, timing, and any special intake
instructions through a clean and user-friendly interface. This data is securely stored using the Room Database,
enabling the application to work effectively even without an active internet connection. The reminder
component utilizes Android’s AlarmManager and notification services to ensure that alerts trigger precisely at
scheduled times. Each reminder allows users to mark a dose as Taken or Missed, allowing the application to
maintain accurate adherence records.

To further support medicine continuity, the system includes a supply management feature that tracks
remaining doses and alerts the user when a refill is required. Location services are also integrated to help users
quickly find nearby pharmacies when medicine stocks are low. The caretaker module adds a safety layer by
notifying a trusted person if the user continues to miss important medication, ensuring timely external
assistance.

In addition, Smart Dosage can generate a Doctor Pack PDF containing a compiled summary of the
user’s medication history and adherence performance, which can be shared during doctor visits for better
consultation. The application also includes a chat assistant to provide instant responses to common medication-
related queries, improving user confidence and understanding. A built-in budget tracker allows users to manage
and monitor their monthly spending on medicines, helping them maintain financial planning around treatment.

With the inclusion of progress charts, adherence calendars, and motivational visuals, Smart Dosage
keeps users actively engaged in their treatment journey. By integrating reminders, tracking, supportive
healthcare tools, and accessibility features within one platform, the proposed system delivers a comprehensive
and patient-centered approach to medication management.

Technological stack:

eAndroid Studio — Utilized as the primary Integrated Development Environment (IDE) for application
development, debugging, and deployment.

eJava (Version 11) — Implemented as the core programming language for building application logic and UI
functionalities.

eRoom Database — Employed for secure local data storage, enabling offline access to medication schedules and
adherence logs.

eAlarmManager& Notification Services — Responsible for executing precise medication reminders and
handling scheduled alert triggers in the background.

ePdfDocument&PdfRenderer APIs — Used for creating and displaying the Doctor Pack PDF, which
summarizes the user’s medication information.

oGlide Image Library — Supports the efficient loading and rendering of medicine images within the application
interface.

eHttpURLConnection with JSON Parsing — Facilitates backend communication for the chat assistant to fetch
medicine-related responses.

4.System Workflow:

The workflow of the Smart Dosage application is designed to support a smooth and organized medication-
taking experience for users. The major stages of the system workflow are as follows:

1.MedicineRegistration

Users input medication information such as dosage, frequency, and specific intake instructions into the app. All
data is stored securely in the Room Database, enabling persistent offline access.

2.ReminderGeneration

Using Android’s AlarmManager and notification services, the application schedules accurate alerts to ensure
doses are taken at the correct time.

3.UserResponsetoAlerts

When a reminder notification is received, users can mark the dose as Taken or Missed, allowing the application
to immediately log their action and update adherence records.
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4.Adherence Monitoring & Visualization

The system automatically tracks user behavior and visually represents adherence performance using charts,
progress trackers, and a color-coded calendar for daily, weekly, and monthly review.

5.Medication Supply & Refill Assistance

Remaining dose counts are monitored continuously. When quantities are low, the user receives a refill reminder
and has the option to locate nearby pharmacies through the app.

6.CaretakerNotification System

In situations where multiple doses are missed, the system alerts a previously assigned caretaker, providing
additional external support for dependent users such as seniors and chronic patients.

7.Doctor Pack & Expense Tracking

The application can generate a sharable Doctor Pack PDF summarizing medication usage and adherence history,
supporting better communication with healthcare providers. Users can also maintain a record of medication
expenses for monthly or yearly budget monitoring.

This structured workflow ensures efficient supervision over the entire medication routine — from scheduling
reminders and capturing user interactions to supporting healthcare decisions and improving patient safety.

5.Results:

The testing and evaluation of the Smart Dosage application produced the following positive outcomes:

e SmoothNavigation:
The Home Screen layout allows users to quickly access major medication features without confusion.

e  Clear Adherence Insights:
Charts and a color-coded calendar display taken and missed doses, helping users track their progress
visually.

e Instant Medicine Guidance:
The built-in Chat Assistant responds to general medication-related questions, improving safety and
awareness.

e Expense Monitoring Made Easy:
A Budget Tracker enables users to record and review their monthly medicine expenses for better financial
planning.

e Automatic Refill Forecasting:
The Supplies Module monitors medicine quantity and notifies users before running out; it also assists in
finding nearby pharmacies.

e Caregiver Communication Support:
The Caretaker section allows quick contact via phone, message, or WhatsApp, especially useful for
dependent users.

e Professional Reporting Capability:
A Doctor Pack PDF is generated instantly, summarizing medication status for easier consultation with
healthcare professionals.

Iv. Conclusion:

The Smart Dosage system delivers a practical and supportive approach to managing daily medication
routines. By combining smart reminders, dose tracking, refill alerts, caretaker support, and pharmacy guidance,
the application ensures that users are reminded accurately and stay consistent with their prescribed schedules.
Additional features such as the chat assistant, expense tracking, and visual adherence charts make the app more
useful in real healthcare settings and improve user interaction.

The system has been fully designed, developed, and tested, showing reliable operation and a smooth
user experience throughout its modules. Test results indicate that Smart Dosage helps reduce the number of
missed doses, simplifies organizing medicine schedules, and enhances communication between users and
healthcare professionals through the Doctor Pack report.

In conclusion, Smart Dosage stands as an all-in-one digital tool that encourages better treatment
compliance, supports medication safety, and improves the overall well-being of individuals who depend on
regular medication intake.
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