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ABSTRACT

This paper presents the design and evaluation of a Smart
Health & Fitness Tracker application that aims to support
users in managing their health and fitness activities through an
intuitive and user-centered interface. The application
integrates multiple features, including calorie and exercise
tracking, wearable device synchronization, personalized meal
planning, Al-powered posture correction, social fitness
challenges, appointment booking with health professionals,
and an SOS emergency alert system. Two user personas were
developed to capture different user needs and accessibility
requirements. Task analysis and use case modeling were
performed to identify the application’s core functionalities
and user workflows. Interface prototypes were designed to
support the primary use cases, while error handling and
alternative interface designs were introduced to improve
usability and reliability. The proposed design proves how
user-centered design principles can enhance accessibility,
efficiency, and user satisfaction in modern health and fitness
applications.

Key words: Al, Lifestyle, Human Computer Interaction,
Apps Development.

1. IT ARTIFACT

This application provides an innovative platform for health
and fitness tracking. Users can monitor their daily calorie
intake, set workout goals, and track their exercise routines.
The application also integrates with wearable devices to
collect real-time heart rate and step count data. Beyond basic
tracking, the app offers personalized meal plans based on
dietary preferences and health conditions. Users can join
community fitness challenges, share progress with friends,
and receive motivational notifications. The app includes an
SOS health alert feature that notifies emergency contacts
when abnormal vital signs are detected. A unique feature is the
Al-powered posture correction tool that uses the phone’s
camera to guide users during workouts. Additionally, users
can book appointments with certified nutritionists and
personal trainers directly through the app. Persona 1: James is
a 28-year-old software engineer working at a tech company in
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balanced diet. James has tried several fitness apps but finds
them lacking in integration with his smart watch and meal
planning capabilities. He is tech-savvy and expects a seamless
user experience.

James’s requirements:

e  Seamless synchronization with wearable devices to
track heart rate, steps, and sleep patterns.

e Personalized meal plans that consider his lactose
intolerance and preference for high-protein foods.

e A social feature to join fitness challenges with
colleagues and share workout achievements.

e Al-powered workout form correction using the

phone’s camera.

Persona 2: Aisha is 45-year-old schoolteachers in Manchester
who was recently diagnosed with Type 2 diabetes. Her doctor
has advised her to monitor blood sugar levels, maintain a strict
diet, and exercise regularly. Aisha is not extremely
comfortable with technology and needs an app that is simple,
accessible, and provides clear health alerts.

Aisha’s requirements:

e Simple interface with large text and voice-guided
navigation for accessibility.

e Health alert system that notifies her emergency
contacts if blood sugar readings are abnormal.

e Ability to book appointments with nutritionists and
doctors directly from the app. According to Table 1,
Figure 1, the primary feature of the application is
daily health and fitness tracking. This is the most
frequently used feature by all users. Other features
like booking appointments and SOS alerts are used
less frequently but are critical.

Few people Some people Most All people
people
All of time View nutrition tips Log meals  Track steps &
calories
Most of Join challenges Check Synchronize
time workout wearable data

history

Sometimes, Book appointments Al posture correction View dashboard

Figure 1: Task Analysis
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Table 1: Functional Use Case Specifications

Use case 1: Set up a personalized meal plan and
share progress.

Description: The user should be able to register,
set dietary preferences, receive a meal plan, and
share their weekly progress.

Pre-conditions: The user must create an account
and complete the health profile.

Basic flow:

1. The user selects "Create Account™ and fills in
personal details.

2. The user completes the health profile (age,
weight, allergies, conditions).

3. The user navigates to the "Meal Plans" section.

4. The system generates a personalized meal plan
based on the profile.

5. The user reviews the meal plan and logs daily
meals.

6. The user clicks "Share Progress" to post a
summary on social media.

Use case 2: Trigger SOS health alert during an
emergency.

Description: The user should be able to trigger an

emergency alert that sends their location and vital
signs to emergency contacts.

Pre-conditions: The user must have set up
emergency contacts and connected a wearable
device.

Basic flow:

1. The user logs in with their credentials.

2. The user navigates to the main dashboard.

3. The user presses the SOS button.

4. The system sends an alert with GPS location

and latest vitals to all emergency contacts.

5. The system displays confirmation that the alert
was sent successfully.
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1. Based on Figure 2, the system displays the
welcome/login page — click ‘Create Account’

2. The registration form is displayed — complete
profile and click ‘Submit’

3. The system displays the main dashboard — select
‘Meal Plans’

4. The system generates and displays the personalised
meal plan — click ‘Log Meal’

5. The meal logging form appears — submit meal and
click ‘Share Progress’ 6. The system displays social
sharing options.

State Transition Network - Use Case 1
1 plasiuw! Ul - ool JEDS) Al

@ $1: Welcome/ Login
s s 1 e

Figure 2: State Transition Network, Use-casel

1.Based on Figure 3, the system displays the login page —
enter credentials and click ‘Log In’

2.The system displays the main dashboard — click on the
SOS button

3.The system shows a confirmation prompt: ‘Send
emergency alert?” — click ‘Confirm’

4.The system sends alerts and displays: ‘Alert sent to all
emergency contacts.’

State Transition Network - Use Case 2
2 plasciw) Ul> - oY Jlas) S
Trigger SOS health alert during an emergency
(s)lshl clSl SOS o dus Junis
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Figure 3: State Transition Network, Use-case2

Note: Users have a 30-second window to cancel false alarms,
returning to the dashboard. Figures 4-9 illustrate the main
interface screens of Use Case 1, starting from the login and
registration pages, followed by the dashboard, personalized
meal plan, meal logging, and weekly progress screens.
Figures 10-12 present error messages that guide users when
required information is missing or when no meal has been
logged bef.
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Use case 1: state 1: screen 1
Snapshots of screens

List of design features

| User togin with

v
Create a new account

Description and
justifications

This is the landing page.

Returning users can log in

directly.

Use case 1: state 3: screen 6

#Fuite Password recovery link. | Unaccustomed users click
*Create Account’ to Snapshots of screens List of design features Description and
e | justifications
=T N Weekly progress- The progress screen
P T summary. visualizes the user’s
Wesky Progress Graphs for calories, journey with interactive
o e weight, and steps. charts. Sharing on social
Share progress button. = media encourages
H . i i accountability and
Figure 4: Use Casel-Statel— Screenl Soclal media ki
integration. motivation.
— -
Use case 1: state 1: screen 2
Snapshots of screens List of design features Description and
justifications

Registration form with-

name, email, date of birth,

checklist.
Agreement (o terms.

The registration form
collects essential
information. The health
conditions checklist
ensures the meal plan
accounts for allergics and
conditions like diabetes or
lactose intolerance.,

Figure 9: Use Casel-State3— Screen6

The system displays: ‘Please complete all

s ave required health profile fields before generating
s a meal plan.’
g’
[ — Without complete health data, the meal plan
cannot be safely personalized. The system
F|gu re 5: Use Casel-Statel— Screen? ——— highlights the missing fields in red to help the

Use case 1: state 2: screen 3

Snapshots of screens

Figure 6: Use Casel-State2—

Use case 1: state 3: screen 4

Snapshots of screens

List of design features

| Dashboard with daily

calorie summary.
Steps and heart rate
from-wearable.

Quick access buttons:
Meal Plans, Workouts,
e

Description and
Justifications

| The main dashboard

provides an overview of
the user’s health data.
Quick access buttons
allow navigation to core
features without

y steps.

SOs.

List of design features

Personalized meal plan-

for the week.

Nutritional breakdown
per-meal.

Choice to swap meals.4.
Grocery list generator.

Screen3

Description and

| justifications

The meal plan screen
shows daily meals with
calorie and macro
breakdowns. Users can

user find what needs to fill in.

Figure 10: Error: Incomplete Health Profile

The system displays an alert: *Please enter your
email and password to log in.’

The ication p empty form
The alert message is clear and guides the user to fill
in the required fields before continuing.

balance.
Figure 11: Error: Empty Login Fields
Flgu re 7: Use Casel—State3— Screen4 The system alerts: "You must log at least one
R s meal before sharing your weekly progress.’
Use case 1: state 3: screen 5 This prevents users from sharing empty or
Snapshots of screens List of design features Description and misieading progress repqns. The_ ervor directs
the user to the meal logging section.
| | justifications
Meal logging form. Users can log meals
Barcode scanner for- using multiple methods: You must g atlesst one meal
packaged foods. scanning barcodes, e d oppd ey e
Manual entry choice. manual entry, or taking a oK

Photo capture of meal. | photo for Al-based
calorie estimation.

——

Figure 12: Error 3: No meal logged before sharing progress
Figure 8: Use Casel-State3— Screen5
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On the other hand, Figures 13-16 illustrate the user interface
screens for Use Case 2, including the login screen, emergency
dashboard, alert confirmation screen, and error screen. These
figures demonstrate the sequence of user interactions and the
corresponding system responses during emergency scenarios.

Use case 2: state 1: screen 1

Snapshots of screens

£ FitLife

List of design
features

User login.

Quick login with
fingerprint/face ID.
Password recovery.

Figure 13: Use-case2—State2—Screen 1

Use case 2: state 2: screen 2

Snapshots of screens

« Currant Vies

720 120.80

Figure 14: SOS State

Use case 2: state 3: screen 3

Snapshots of screens

List of design
features

Main dashboard with
prominent SOS
button.

Current heart rate and-

vitals display.
Emergency contacts
list.

List of design
features

Confirmation that
alert-is sent.

List of notified
contacts.

Live location sharing
toggle.

Choice to cancel false
alarm within 30
seconds.

Description and
justifications

The login screen is
identical to Use Case
1. Quick biometric
login is available for
faster access, which
is critical in
emergency
scenarios.

Description and
justifications

The SOS button is
prominently placed in
the centre of the screen,
in red, to ensure
visibility. Current vitals
are shown so the user
can verify data before
sending.

Description and
justifications

After triggering the
alert, the system
confirms delivery and
lists the contacted
people. A 30-second
cancel window
prevents accidental
alerts from causing
unnecessary panic.

Figure 15: Emergency Alert sent Successfully

N

Figure 16: Error screen

Error: No emergency contacts configured

The system displays: ‘No emergency contacts

found.

Please add at least one emergency contact in
Settings before using the SOS feature.’

The system then redirects the user to the Settings
page to add contacts. This is the only error scenario

simplicity with minimal user input needed.
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1.1 Alternative Designs

The alternative design for Use Case: In the alternative design,
the login and registration are combined into a single page with
a tab-based interface. Instead of navigating to a separate
registration page, the user can switch between ‘Log In’ and
‘Sign Up’ tabs. The meal plan section uses a calendar-based
layout instead of a list view, allowing users to see the entire
month’s plan at a glance. The sharing feature is integrated
directly into the meal logging screen rather than being a
separate step, enabling users to share individual meals as they
log them

The alternative design for Use Case 2: In the alternative
design for the SOS feature, the emergency alert can be
triggered by shaking the phone vigorously three times, in
addition to pressing the SOS button. This provides a
hands-free option for situations where the user may not be
able to navigate the screen. The alert confirmation screen
includes a countdown timer that automatically sends the alert
after 10 seconds if the user does not cancel, ensuring that help
is dispatched even if the user becomes unresponsive.
Additionally, the alternative design includes an option to
record a short voice message that is sent along with the alert.

2. DISCUSSION

This study presented the design of a Smart Health & Fitness
Tracker application developed using user-centered design
principles to improve the overall user experience,
accessibility, and effectiveness of digital health management
[1]. The proposed application integrates several essential
health and fitness services within a single platform, including
calorie and nutrition tracking, workout management, wearable
device synchronization, personalized meal planning,
Al-powered posture correction, social fitness challenges,
appointment booking with healthcare professionals, and an
SOS emergency alert system. By combining these features
into one unified solution, the application aims to reduce the
need for multiple independent health applications while
providing users with an intuitive and efficient experience that
supports healthier lifestyles [2]. The design process followed
a user-centered approach throughout all development stages.
Rather than focusing solely on technical implementation, the
research emphasized understanding the needs, expectations,
and limitations of potential users [3]. Two representative
personas were created to capture different user characteristics
and health requirements [4]. One persona represented a
young, technology-oriented user seeking advanced fitness
features and wearable integration, while the second
represented an older individual requiring a simpler interface
with accessibility support and reliable health monitoring. This
approach ensured that the proposed application addresses the
needs of users with varying levels of technical knowledge,
medical conditions, and fitness goals [5]. Task analysis and
use case modeling played an important role in identifying the



application’s primary functions and organizing user
interactions logically. These techniques helped prioritize
frequently used features, such as daily health monitoring and
meal management, while maintaining easy access to critical
emergency functions. The interface prototypes were designed
to minimize navigation complexity and reduce cognitive
workload through clear layouts, intuitive workflows, and
consistent interaction patterns. Furthermore, error prevention
mechanisms, confirmation messages, and validation rules
were incorporated to minimize user mistakes and improve
overall system reliability [6].

3. CONCLUSION AND FUTURE WORK

The proposed interface also demonstrates the importance of
accessibility within healthcare applications. Features such as
simplified navigation, readable layouts, large interface
components, and alternative interaction methods can
significantly improve usability for individuals with limited
technical experience or health-related challenges. In addition,
integrating wearable devices enables continuous monitoring
of health indicators such as heart rate, step count, and physical
activity, allowing users to receive timely feedback regarding
their daily performance. The Al-powered posture correction
feature further extends the application’s capabilities by
helping users perform exercises safely and effectively,
potentially reducing injuries during physical activities.
Alternative interface designs further illustrate that different
design approaches can successfully satisfy the same
functional requirements while improving user experience
under different circumstances [7]. For example, combining
login and registration screens reduces unnecessary navigation
steps, while gesture-based activation of the SOS emergency
function provides additional support when users are unable to
interact directly with the screen. Such design flexibility
highlights the value of iterative design and continuous
usability evaluation throughout the software development
lifecycle. Although the proposed system provides a
comprehensive conceptual design, the current study primarily
focuses on interface design, user analysis, and functional
architecture rather than full implementation and large-scale
deployment. Therefore, practical evaluation with real users
remains necessary to validate usability, effectiveness, and
long-term user satisfaction [8]. Nevertheless, the developed
design provides a solid foundation for implementing a
practical health and fitness platform that combines intelligent
technologies with user-centered design principles to promote
healthier lifestyles and improve user engagement [9]. Future
work can extend this research in several important directions.
The first step involves implementing the complete application
and conducting comprehensive usability testing with
participants from different age groups, educational
backgrounds, and health conditions. User feedback collected
during real-world evaluation can be used to refine interface
components, improve workflow efficiency, and enhance
overall accessibility. Artificial intelligence techniques can
also be expanded considerably [9]. Future versions may
incorporate machine learning algorithms capable of analyzing
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historical user behavior, medical records, physical activity
patterns, nutritional habits, and wearable sensor data to
generate highly personalized health recommendations.
Predictive analytics may assist users in identifying unhealthy
behaviors early, forecasting health risks, and recommending
preventive actions before problems become serious [9]. Cloud
computing technologies represent another promising
enhancement by enabling secure synchronization of user data
across multiple devices while supporting scalable storage and
real-time backup. Strong encryption techniques, secure
authentication  mechanisms, and compliance  with
international healthcare privacy regulations should be
integrated to ensure confidentiality, integrity, and availability
of sensitive medical information. Future versions of the
application may also include multilingual interfaces,
voice-controlled interaction, conversational Al assistants,
telemedicine services, electronic health record integration,
and compatibility with additional wearable devices from
multiple manufacturers. Social engagement features can be
expanded through personalized coaching programs, adaptive
fitness challenges, reward systems, and community support
mechanisms that encourage long-term motivation and healthy
behavioral change [10]. Finally, future research should
perform longitudinal studies to evaluate the application’s
long-term impact on physical activity, nutrition habits,
chronic disease management, healthcare accessibility, and
overall quality of life. Comparing the proposed application
with existing commercial health platforms through controlled
experimental studies would provide valuable evidence
regarding its effectiveness, usability, user satisfaction, and
practical contribution to digital healthcare [11]. Such future
developments have the potential to transform the proposed
Smart Health & Fitness Tracker into a comprehensive
intelligent health ecosystem capable of supporting preventive
healthcare, personalized wellness management, and
continuous user engagement.
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