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Abstract
Diabetes management is a considerable public health challenge in Uganda, as rising incidence rates necessitate novel solutions to assist patients in their daily health regimens. This study introduces a Smart Medication Reminder and Glucose Tracking Application tailored for diabetes patients in Uganda. The application incorporates reminders for medication compliance, daily glucose tracking, and tailored health advice, enabling individuals to manage their condition more efficiently. The application mitigates literacy and accessibility difficulties encountered by numerous patients in the region through an intuitive interface and support for local languages. Moreover, the application's data analytics functionality enables healthcare personnel to remotely track patient compliance and glucose levels, thereby permitting prompt interventions. The findings of a pilot study demonstrate enhanced medication adherence and improved glycemic control among participants, underscoring the potential of mobile health technologies to advance diabetes management in Uganda. This study highlights the significance of culturally pertinent digital health solutions in managing chronic diseases in resource-constrained environments.
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	[bookmark: _Hlk71383927]Aim/Purpose
	To provide a solution to lack of proper diabetes management amongst the Ugandan populace who fail to take their medications as and when due and lack access to proper blood sugar status information.

	Background
	This paper provides a smart medication reminder and glucose tracking application for diabetes patient in Uganda

	Methodology
	The application incorporates reminders for medication compliance, daily glucose tracking, and tailored health advice, enabling individuals to manage their condition more efficiently. The application mitigates literacy and accessibility difficulties encountered by numerous patients in the region through an intuitive interface and support for local languages. Moreover, the application's data analytics functionality enables healthcare personnel to remotely track patient compliance and glucose levels, thereby permitting prompt interventions.

	Contribution
	The use of mobile applications for diabetes management is significant to bringing about the desired control of diabetes spread and emergencies.

	Findings
	The findings of a pilot study demonstrate enhanced medication adherence and improved glycemic control among participants, underscoring the potential of mobile health technologies to advance diabetes management

	Recommendations 
for Practitioners
	This technology should be adopted for improved diabetes management and control.

	Recommendations 
for Researchers 
	Efforts should be made to integrate this technology to basic vitals taking procedures to save and resources.

	Impact on Society
	Pressure on public health facilities would reduce significantly.

	Future Research
	[bookmark: _GoBack]Integrating a video and voice procedure of the application’s usage and data interpretation to all categories of users.

	Keywords
	diabetes, smart medication, glucose level, health app, patient empowerment, public health


Introduction
Diabetes is a condition in which the blood glucose is too high as a result of insulin problems (ElSayed et al., 2023). This results in too much sugar in the blood and always leads to health problems. These problems could be nerve damage, which is also known as neuropathy. Neuropathy could make the fingers, hands, toes, and feet numb or tingling, burning or shooting pains (Elafros et al., 2022). In short, there are two types of diabetic complications; chronic complications and acute complications (Anaabawati et al., 2021). The chronic complications include eye problems, foot problems, heart attack and stroke, kidney problems, nerve damage, gum disease, related conditions like cancer, sexual problems in women, and sexual problems in men. When there are acute complications, there are hypos (when blood glucose are too low); hypers (when blood glucose are too high); Hyperosmolar Hyperglycemic state (a life-threatening emergency), and Diabetic Ketoacidosis (DKA) which is also a life-threatening emergency due to build-up of ketones (Susanti & Bistara, 2022).
Unfortunately diabetes cannot be cured by any presently known medication (Guedes & Pecoits‐Filho, 2022). However, it can be managed (Calli & Kartal, 2021). Part of the means of managing the disease include but are not limited to healthy eating, exercise, and medicine (Alam et al., 2021). Out of the listed methods of managing diabetes, many people that suffer from diabetes, many times find it difficult to eat healthy and exercise due to economic and inherited unhealthy lifestyle tradition, especially, in Uganda (Patrick et al., 2021). The last way of managing diabetes is using medication, which can bring about the needed results (Hahr & Molitch, 2022). However, due to lifestyle and shortage of nurses or home supports for diabetes sufferers, many forget to take their medications on a regular basis (Ingenhoff et al., 2023). However, the results of conventional methods of diabetes treatment and other non-digital methods did not show significant improvements despite the efforts of government and non-profit organizations in reducing and controlling the rate of critical emergencies in Uganda (Moor et al., 2022). Glucose tracking is another activity that is important to observe in the management of diabetes. This glucose tracking or blood sugar monitoring is carried out with the use of a glucose meter which determines the glucose levels in cells’ fluid (Kibirige et al., 2023). On the other hand, Continuous Glucose Monitoring (CGM) is more desirable as it involves automatic estimation of blood glucose level throughout the day and night (Battelino et al., 2023). CGM uses a sensor that senses the glucose level in the blood and a transmitter which sends the receiver or App on a smartphone. This feature makes CGM more compatible with App without extra provisions for additional devices (Pullano et al., 2022).
This identified problem led to the development of smart medication reminder and glucose tracking App for patients in Uganda whether in the rural or urban centers of the country.
The rest of the paper is divided into the following sections: materials and method, results, discussion, and conclusion.
Materials and Method
Study Population and Eligibility
50–100 diabetic patients (Type I & II) were targeted as subjects for the investigation. This study considered the eligibility criteria to include people diagnosed with diabetes for at least 1 year, people who owned an Android Phone or their family members capable of running offline tracking, and people willing to use the app for 10 weeks. This implies that the project ran for ten weeks, from February 5, 2025, to April 15, 2025, targeting improved medication adherence, glucose tracking, and health outcomes for patients with Type 1 and Type 2 diabetes in Uganda with exact locations being Ebenezer Clinic and Diagnostic Centre, Ibanda Main Street and Ebenezer Wellness Centre, Jubilee Street.
Inclusion and Exclusion Criteria 
Participants were required to have a confirmed diagnosis of Type 1 or Type 2 diabetes for at least one year and own an Android smartphone (or have a family member with one) while patients with severe complications requiring hospital admission were excluded. 
Participant Enrollment 
Nineteen diabetic patients were identified. Seventeen met the inclusion criteria and were trained and enrolled in the app. Two were excluded due to their preference for paper records over digital tracking, reflecting a conservative mindset. of the 17 enrolled. However, three missed follow-up appointments and could not be reached. Two could not record blood sugar levels due to lacking glucometers and inability to afford private testing. Twelve completed the 10-week evaluation, despite minor challenges.
The App Interface and Features
The app welcome interface is shown in Figure 1. It comes with the name Diabetes Manager which displays two buttons: one for smart pills that is solely responsible for reminding the patient of the time of taking medications, the second button is the blood sugar information user interface where useful data are entered for thorough evaluation and interpretations. The Diabetes Management App is designed to assist users in tracking their glucose levels, managing appointments, and receiving smart pill reminders. Developed using Flutter, this Android application provides a seamless experience through features like glucose level tracking, data deletion, PDF export capability, trend visualization with syncfusion charts, pill reminder system with notifications and local storage.
For the smart pills section, its feature helps users schedule and track their medication intake. In case of wanting to stop the alarm generated through activation pill taking interval timer, two ways could be used, that is, via Notification bar at the top of the phone. Select the option labeled “Stop the alarm” to stop the alarm. The second way is via the App where an option for stopping or snoozing is available allowing the user to stop the alarm or snooze the alarm to silence it for one minute before it rings again. There is also the appointment section with features that allow users to set reminders for their medical appointments. The appointment reminder alarm can be stopped via the notification bar where the stop option is selected and two, via the app. Blood Sugar Section: Allows users to track glucose levels over time. Data Management: Users can delete old data or export it as a PDF. Trend Visualization: Utilizes Syncfusion Charts for data analytics and insights. The Diabetes Management App ensures a smooth and user-friendly experience by integrating smart notifications, real-time tracking, and easy access to essential health data.  
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Figure 1. The welcome page
Results
In addition to the medication time alert sound that the App sends, consistent usage of the glucose tracker App is plotted as a graph. This allows the App user to consistently monitor the progress recorded in terms of diabetes management as shown in Figure 2.
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Figure 2. Glucose tracker
Glucose tracker is of the App interface is displayed in Figure 2. This would monitor the amount of sugar in the blood and make adequate readings possible. Figure 3 shows the sample of the displayed glucose data on the App.
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Figure 3. Glucose data on the App
Discussion
The results obtained from the App usage show that the participants were eager to use the functionalities of the App. Moreover, it makes their adherence to taking of their medicine promptly easy. The response as to the contribution of the App has made a contribution to the overall goal of managing the healthy lifestyle of people with diabetes. The App with consistency in the habit of users inherently became a part of their lifestyle. The direct reading and interpretation of results per individual bythe individual makes this App simple to use and attractive to all irrespective of gender, race, religion, and language affinity. Again, majority of the App users indicated interest in using this App reminder frequently. For the glucose tracking section, some participants in the survey confirmed that they were not used to checking their glucose level prior to the introduction of the App. Upon the introduction of the App to them, they could track their blood glucose with ease and consistency. In terms of accuracy in the results obtained with the use of the App, it was confirmed that the App’s result was accurate when compared with the use of glucometer (glucose meter). 
In terms of logging the glucose level in the App, the respondents confirmed the simplicity of the process with the App. In the area of navigating the App’s features, the respondents stated that the App was simple to navigate. Its features were not clumsy and ambiguous. This is a testament to the core principle of App design for acceptability and wide applicability. Moreso, the App’s notification was easy to understand for all users. Furthermore, the crashes in the operational features of the App were not frequent showing its reliability and ruggedness. This would make the App withstand the test of time. It was discovered that the users prefer the usage of the App as medication reminder to glucose tracking. This is an indication of lifestyle of a typical Ugandan as it relates to the use of modern technology. From the point of view of the App users, the App is complete in terms of performance as it were. Invariably, the usage of the App, especially to track glucose suffers a setback when glucose strips were not available. In addition, smart phones are required for the deployment of the App.
Conclusion
The developed smart medication reminder and glucose tracking App has been able to assist newly diagnosed patients in Uganda who were known to struggle with poorly controlled blood sugars and often experiencing hypoglycemia without recognizing it. The App’s frequent glucose tracking feature addressed this by enabling early detection of trends. Patients could now identify hypoglycemic episodes promptly, reducing risks and improving management. One notable case involved a patient with recurrent complications and high random blood sugar levels. Previously, without records, it was difficult to pinpoint whether the issue was low-potency medication or acute hyperglycemia. Most sufferers attributed the worsening of their conditions to a busy schedule. Within four weeks of app usage, recorded data revealed the drug’s inadequacy. After switching to a more effective molecule, the next visit showed fasting blood sugars consistently between 94 mg/dL and 126 mg/dL which was a marked improvement. So, the App has been able to encourage individuals to take their diabetes medications as and when due. The progress made is monitored on the glucose tracking feature of the App. However, there is need for mindset shift as some participants resisted digital records due to their conservative attitudes. Future efforts should prioritize education and awareness of the populace to encourage the adoption of this new technology. Lack of access to smartphones is a limitation for many potential participants who lack smartphones, limiting inclusivity. If the economic climate is good, provision of affordable devices could broaden the wider reach of the effort to manage diabetes effectively amongst the people of Uganda. The technical improvement of the App in terms of updating is a possibility.  The data unit flexibility is also a desire as the App currently uses only mg/dL which confuses illiterate patients unfamiliar with conversions. Adding mmol/L or a conversion tool could improve usability. Decimal precision feature is desired as the App currently rejects decimal points, logging readings like 98.5 as zero. Enabling decimal input would enhance accuracy and user trust. These adjustments could be addressed in a subsequent study to refine the app’s effectiveness.
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