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Abstract: Mobile health applications can support routine self-management by consolidating
appointment scheduling, medication reminders, personal health records, first-aid information,
and emergency contacts within a single interface. This paper presents the design and prototype
mmplementation of an Android-based personal health management application developed using
Kotlin/Java and Firebase services. The application provides email-based authentication, real-time
database synchronisation, appointment management, configurable medication reminders, a rule-
based symptom information module, first-aid guidance, and an emergency contact function.
Functional testing was conducted at the module and interface levels to verify authentication,
database read/write operations, notification scheduling, navigation, and screen-level workflow
consistency. The prototype successfully executed the intended software functions under the
tested conditions. However, the symptom module 1s not a diagnostic device, and the present
work does not establish chinical accuracy, treatment effectiveness, or patient outcome
mmprovement. The study therefore positions the application as a technical proof of concept
requiring formal usability testing, cybersecurity assessment, clinical content review, and
prospective evaluation before deployment in healthcare settings.

Keywords: Mobile Health, Android Application, Firebase, Medication Reminder,
Appointment Management, Symptom Information, Emergency Support

1. Introduction

Digital health and mobile health technologies are increasingly used to extend access to
iformation, support self-management, and improve communication between idividuals and
healthcare services [1], [2]. Evidence from evaluated mobile applications indicates that well-
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designed digital interventions can support health-related behaviour and selected clinical
outcomes, although effectiveness varles substantially according to the target population,
mtervention design, and evaluation quality [2]. Medication-reminder applications are among the
most established mHealth functions and may improve adherence when reminders are
personalised, timely, and integrated into broader care processes [3], [4]. Nevertheless, sustained
engagement remains difficult, and usability, relevance, accessibility, and user trust strongly
influence continued use [5], [6].

Symptom-checking tools can improve access to preliminary health information, but
published evaluations have also reported variable diagnostic and triage performance [7], [8].
Consequently, such tools should communicate uncertainty, avoid presenting algorithmic output
as a confirmed diagnosis, and direct users towards professional assessment when warning signs
or persistent symptoms are present. Patient safety also requires that first-aid and emergency
mformation be chinically reviewed, current, and clearly separated from diagnostic or therapeutic
advice [9].

Privacy and security are equally important because mobile applications may store
identifiers, appointments, medication schedules, and other sensitive health-related information.
Authentication alone does not ensure confidentiality; appropriate database rules, least-privilege
access, secure transport, data minimisation, audit mechanisms, and transparent consent practices
are also required [10], [11]. Firebase provides authentication and server-enforced security rules,
but developers remain responsible for defining and testing rules appropriate to the application
data model [11], [12].

Against this background, this study presents an integrated Android prototype that
combines account management, appointment scheduling, medication reminders, personal
records, symptom information, first-aid guidance, and emergency contacts. The contribution is
an implementation-oriented architecture and functional prototype rather than a clinically
validated medical system. The objectives are to describe the system design, document the
mmplemented modules, verify basic functional behaviour, and identify the validation steps
required before real-world healthcare use.

2. Related Work

Prior mHealth research has examined patient engagement, medication adherence,
chronic-disease self-management, usability, and digital triage. Systematic evidence indicates that
app effectiveness is generally stronger when interventions include behavioural support,
professional involvement, tailored feedback, and clear usability design rather than isolated
technological functions [2, 4, 6]. Reviews of medication-adherence applications have identified
reminders as a common component, but they also stress that app quality, evidence, privacy, and
user-centred design vary considerably [3, 4].
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Symptom-checker research has demonstrated the convenience of digital self-assessment
while identifying inconsistent diagnostic and triage accuracy across tools [7, 8]. Therefore, a rule-
based module should be treated as an informational aid rather than a diagnostic engine. Similarly,
first-aid and emergency modules can improve the speed of access to instructions and contacts,
but their content requires professional review and localisation to applicable emergency services

[9].

The literature also highlights the need for systematic usability evaluation. Navigation
simplicity, readability, accessibility, error prevention, and understandable feedback are critical
for mHealth adoption [5, 6]. In addition, data-security studies and platform documentation
emphasise server-side authorisation, validated access rules, secure credential handling, and
minimisation of stored personal data [10 - 12]. The present prototype integrates these commonly
requested functions in one application, while recognising that integration does not itself
demonstrate clinical benefit or regulatory comphance.

3. System Design and Methodology
3.1 Development Approach

The application was developed as a modular Android prototype using Kotlin/Java for
the client layer and Firebase Authentication and Realtime Database for selected backend
services. Development followed an iterative sequence comprising requirement definition,
mterface prototyping, module implementation, functional testing, and revision. The evaluation
reported in this paper is limited to technical functionality; no patient recruitment, clinical decision
study, or therapeutic intervention was conducted.

3.2 System Architecture and Workflow

The application workflow begins with account registration or sign-in. Authenticated users
are directed to a dashboard from which they can access profile management, appointment
scheduling, medication reminders, symptom information, first-aid content, and emergency
contacts. Figure 1 summarises the end-to-end navigation and data-flow logic.

3.3 Authentication and Access Control

Firebase Authentication was configured for email-and-password registration and login.
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Figure 1. Application workflow from authentication to the principal health-management modules.
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Session listeners were used to maintain authenticated state, and interface-level error messages
were provided for invalid credentials and incomplete inputs. Database access must be governed
by tested server-side rules hinked to the authenticated user identifier; the prototype should not

be considered secure solely because a login screen 1s present.

3.4 Data Management and Synchronisation

The Firebase Realtime Database stores selected application records, including user
profiles and appointment-related data. The schema was organised by user identifier to support
record separation and real-time updates. Production deployment would additionally require
field-level validation, logging, retention rules, encrypted backups, explicit consent, and

compliance review under the applicable jurisdiction.

3.5 Appoimntment and Medication Modules

The appointment module enables users to enter a date, predefined time slot, reported
condition, and severity category. The medication-reminder module wuses Android
AlarmManager and NotificattionManager services to schedule local notifications at user-defined
times. These functions support organisation and recall but do not verify prescriptions, dosage

appropriateness, appointment availability, or chinician confirmation.

3.6 Symptom Information Module

The symptom module uses rule-based array matching between selected symptoms and
a limited local condition set. Its output is presented as preliminary information only. It must not
state or imply a confirmed diagnosis, and it should include escalation messages for emergency
symptoms, persistent symptoms, pregnancy, children, older adults, and users with significant
comorbidities. Chinical validation was outside the scope of the present prototype.

3.7 First-Aid and Emergency Functions

The first-aidd module provides stepwise information for selected events such as burns,
fractures, dog bites, and snake bites. The SOS function provides rapid access to preconfigured
emergency contacts. Before public release, all first-aid content and emergency numbers must be
reviewed by qualified professionals and adapted to the user’s location.

3.8 Functional Test Plan

Functional testing was performed using predefined module-level test cases. The assessed
outcomes were successful screen navigation, accepted or rejected authentication, database
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write/read behaviour, notification creation, and display of configured content. Table 1 lists the
principal modules and the scope of the technical verification.

Table 1. Functional verification scope of the prototype modules

Module Test action Expected behaviour Current evidence
Register and sign in Valid users enter the .
. . Sy . C Functional
Authentication with valid/invalid dashboard; invalid input
. .. prototype test
credentials 1s rejected
Create and retrieve a : . .
. . Authorised record 1s Functional
Database profile or appointment ) .
written and displayed prototype test
record
: Schedule a medication | Notification is generated Functional
Reminder ) ) .
notification at the configured time prototype test
. .o : Interface test only;
Symptom Select predefined Rule-based informational . ’
. . .. no clinical
mformation symptoms output 1s displayed S
validation
Open first-aid content . .
Emergency P o Requested content/action Functional
or initiate contact . .
support ) 1s available prototype test
action

4. Implementation

The home interface links the application modules through a consistent navigation
structure. Firebase services support account management and selected real-time data operations,
while Android system services generate local reminders. Input validation was applied to required
fields, and exceptions were handled to prevent abrupt termination during common user errors.
The implementation remains a prototype and requires penetration testing, privacy-impact
assessment, clinical governance, accessibility testing, and device-compatibility evaluation before
deployment.

5. Results and Discussion
5.1 Functional Results

The implemented prototype completed the planned screen-level workflows under the
tested conditions. Registration and sign-in screens accepted valid entries and displayed error
feedback for incomplete or invalid input. Database operations supported the creation and

retrieval of selected user and appointment records. Medication notifications were generated at
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configured times on the test device, and the dashboard provided access to symptom, first-aid,
and emergency functions.

Figures 2 and 3 show the account-creation and sign-in interfaces. The layouts provide
the essential credential fields and navigation between registration and login; however, formal
usability and accessibility testing was not performed.

Sigm Up
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Figure 2. User registration interface.

Sigm In

Loz in Lo your aaccount

Foargotr gmaasswvwored ¥

Dot Nave @an acoount? Croatoe

Figure. 3. User sign-in interface
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Figure 4 presents the appointment-entry interface, which captures a date, time slot,
reported condition, and severity selection. Figure 5 presents the medication-reminder interface
used to configure a notification time.

Figure 6 shows the predelined symptom-selection screen. Its output should be
mterpreted only as general information because the rules and condition library were not clinically
validated. Figures 7 and 8 show Firebase records used during prototype verification for patient
and doctor-related entries.

9:03m 4 1 o 0 i Rl B74%

Stomach Ache

Sudden Weight Loss

Muscle And Body Pain

Thirsty Than Usual

Headaches

KNOW YOUR
DISEASE

Figure 6. Predefined symptom-selection interface.
5.2 Interpretation and Limitations

The results demonstrate software integration, not healthcare effectiveness. The study did
not report the number or characteristics of test users, validated usability scores, clinical reference
standards, diagnostic sensitivity or specificity, medication-adherence outcomes, emergency
response times, or comparative performance against existing applications.

Claims of improved health outcomes, high user satisfaction, diagnostic accuracy, or
compliance with healthcare security standards would therefore be unsupported.
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Additional limitations include the restricted symptom knowledge base, absence of
clinician-reviewed triage logic, reliance on network connectivity for cloud functions, incomplete
threat modelling, and lack of documented testing across Android versions and assistive
technologies. The database screenshots also indicate that personally identifiable data can be
stored; production use would require strict minimisation, access control, retention, consent, and

de-1dentification practices.

6. Conclusion and Future Work

This study developed an Android-based prototype that integrates account
authentication, real-time data storage, appointment management, medication reminders,
symptom information, first-aid guidance, and emergency contacts within a single mobile
mterface. Module-level testing confirmed that the principal software workflows operated under
the evaluated conditions. The prototype demonstrates the technical feasibility of consolidating
routine personal health-management functions using Android and Firebase technologies. It does
not, however, establish clinical accuracy, patient benefit, regulatory comphance, or production-
grade security. Accordingly, the application should be treated as a proof of concept rather than
a diagnostic or treatment system.

Future work should begin with clinical review of all health content and redesign of the
symptom module as a safety-oriented triage information tool. A formal evaluation should recruit
representative users and report task completion, error rates, System Usability Scale scores,
accessibility outcomes, and qualitative feedback. Security work should include threat modelling,
rule testing, encryption and key-management review, audit logging, consent and retention
controls, and independent penetration testing. Subsequent studies may evaluate multilingual
support, verified telehealth integration, interoperability with standards-based health records, and
prospective outcomes only after ethical approval and appropriate clinical governance.
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