
Detaching mechanism and connections
Magnets are used for wearing this device, which
also serves as contact points for electrodes for
ecg sensor. It is designed so that user can take
out the device and easily wash their garment, and
charge the device.

In rural India, healthcare accessibility is a significant challenge,
with only 30% of medical professionals serving 60% of the
population. My design project addresses this issue through an
innovative wearable AI-powered ECG monitoring device. This
device brings healthcare to people, making it more accessible
and less stigmatized.

The device features real-time ECG and activity monitoring, with
an AI system that detects anomalies and alerts users. Its design,
inspired by the cultural aesthetics of the Kutch region in
Gujarat, blends seamlessly into the local culture, making it more
acceptable and assimilating for users.

Sustainability and cultural sensitivity were key considerations
in the design process. The device is detachable, enhancing
sustainability by allowing it to be shared within the community
and protected during garment washing, aligning principles of
sharing and extending product lifespan. Additionally, the design
is culturally sensitive with user interactions and system flow
carefully designed to be user-friendly and effective.

This project demonstrates the power of design in addressing
real-world problems, highlighting the responsibilities of
designers to create innovative, sustainable, and ethically sound
solutions. By integrating advanced medical technology with
cultural sensitivity, this wearable ECG monitoring device aims
to transform healthcare accessibility in rural India.

Tejas Patel z5454574                    Design studio 2                   Art and Design, UNSW.

Interactions
Interactions of the device include haptics that
can be used to alert user, button and rgb matrix
that is used to communicate system status like
when user needs to see doctor, or to reward
user for goals are achieved .

Powerful  processor
Device is powered by xiao esp32s3, a AI enabled
board which runs a machine learning algorithm. It
is connected to a 6axis IMU and an ECG sensor,
and has haptic feedback.

Real-time ECG and Activity Tracking
With the help of ML on device, it can perform
real time anomaly detection and live activity
classification to alert user of any anomaly in
advance.

Motifs that  lights up to communicate
The motifs and colors for the light are  selected
from region, which helps to customise and locate
the device within the context of region. This
helps in de-stigmatising the healtcare by
embedding the device within culture in rural
India.

Evolution of Prototypes

Kutch, Gujarat

A smart wearable ECG device designed for Rural India.
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Cardiovascular disease (CVD) is a leading cause of mortality worldwide, and
its impact is particularly severe in rural India. Despite having lower
traditional risk factors, the rural population experiences disproportionately
high rates of major cardiovascular events, with over half of these cases
going undiagnosed (Kalra et al., 2023). This project aims to address these
healthcare challenges by developing a smart, culturally sensitive wearable
ECG diagnostic device tailored for the rural communities in Gujarat.

The primary objective of this project is to provide accessible and reliable
heart health monitoring for villagers who face significant barriers in
accessing urban healthcare facilities. By leveraging advanced point-of-care
(POC) technology and machine learning algorithms, the device facilitates
early detection and diagnosis of cardiovascular issues, enabling timely
medical intervention and improving health outcomes (Konwar & Borse,
2020; Maini et al., 2021).

INTRODUCTION



This initiative aligns with the United Nations Sustainable Development
Goal Target 3.4, which focuses on reducing premature mortality from non-
communicable diseases through prevention, treatment, and promotion of
mental health and well-being. By enhancing healthcare access and quality
for underserved populations, this project not only aims to improve
individual health outcomes but also contributes to broader public health
goals in rural India.

Through innovative design and technology integration, the project seeks to
transform the management of cardiovascular health, offering a sustainable
and culturally appropriate solution to one of the most pressing healthcare
challenges in rural India.

INTRODUCTION



LOCATION

Nearest hospital 70 mins awayHigh Emotion Intelligence Rich handicrafts culture

For this project, the focus is on villages in Kutch region in Gujarat, where
healthcare accessibility remains a critical challenge. Approximately 57.4% of
Gujarat's population resides in rural areas, where healthcare infrastructure is less
developed compared to urban centers. Despite recent improvements in
healthcare facilities, such as a 41% increase in primary health centers, rural
regions still face significant disparities in access to medical care.

The project's target location is the villages in Gujarat, where the population often
experiences barriers in accessing timely and adequate healthcare. These areas
are characterized by limited transportation options and long distances to
healthcare facilities, which exacerbate the challenges of managing
cardiovascular diseases. The geographical diversity, from coastal areas to inland
villages, requires a tailored approach to healthcare delivery, emphasizing the
need for portable and culturally appropriate solutions like the wearable ECG
device.



TARGET USER
Primary user

(Image source : Canva)

Primary user

Needs:

Accessible Healthcare: Villagers need a reliable and accessible means to monitor
their heart health without having to travel long distances to urban healthcare
centers.
Early Detection: Early detection of cardiovascular issues is crucial to prevent
severe health complications.
Cultural Appropriateness: There is a stigma attached to visiting hospitals, so the
device needs to be culturally appropriate to ensure its use.

User Journey Map: 

Initial Awareness: Learning about the device through community health workers.
Acquisition: Receiving the device from a local clinic or health worker.
Daily Use: Regularly wearing the device and monitoring heart health.
Data Review: Checking alerts and data on the device.
Consultation: Visiting a local health worker if anomalies are detected.



Secondary user

Dr. Meena, a community health worker who travels between
villages to provide basic medical services. The secondary users are
local healthcare practitioners, including community health
workers and local doctors, who provide medical services in rural
areas.

Needs and Pain Points:

Data Collection and Analysis: Practitioners need tools to collect
and analyze health data from patients efficiently.
Remote Consultation: The ability to send patient data to
specialists for remote consultation and diagnosis is essential,
especially in areas with limited access to cardiologists.

Primary Users: Villagers in rural India.
Secondary Users: Local healthcare practitioners.
Healthcare Providers: Hospitals and clinics providing
remote consultations.
NGOs and Government Agencies: Organizations
supporting healthcare initiatives in rural areas.
Community Leaders: Influential figures in villages who
can advocate for the device's use.

Stakeholders:

(Image source : Canva)(Image source : Canva)
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CONCEPTUAL FRAMEWORK

Direct
Factors

Indirect
Factors

Design Brief 
(Problem, Stakeholders, Location,

User, etc.)

Cultural
Connection

Technology

 Leveraging IoT-Aware
Technologies (Shumba et al.,

2022)

The Role of Health Technology 
in a Rural Environment

(Doughty & Livingstone 2017)

Recent Advances in Wearable
Sensing Technologies (Perez

& Zeadally 2021)



D-Heart Portable ECG Device
Overview:
Cardiotrack is a portable, rechargeable, and Bluetooth-enabled 12-lead
ECG device designed for easy use in various settings, including rural
areas. It features a long-lasting battery and enhanced signal connectivity,
making it suitable for remote healthcare applications.
Strengths:

Portability
Connectivity
Battery Life

Weaknesses:
Complexity: The 12-lead setup may be complex for non-specialist
users, requiring training for effective use.
Cost: While portable, the cost of the device and its maintenance may
still be prohibitive for widespread adoption in low-income rural areas.
Data Management: Reliance on Bluetooth and internet connectivity
may pose challenges in regions with poor network infrastructure.

RELEVANT
PRECEDENTS

(D-Heart n.d.)



VivaLNK Wearable ECG Monitor
Overview: VivaLNK offers a wearable ECG monitor designed for continuous
cardiac monitoring. The device is lightweight, adhesive, and can be worn
comfortably for extended periods, making it suitable for remote and rural
healthcare applications.
Strengths:

Continuous Monitoring
Comfort and Usability
Data Integration

Weaknesses:
Battery Life: Continuous monitoring can drain the battery quickly, requiring
frequent recharges.
Cost: The cost of the device and its consumables (adhesive patches) may be
prohibitive for widespread use in low-income rural areas.

RELEVANT
PRECEDENTS

(Vivalink n.d.)



PROTOTYPING



After presenting the prototype in Assessment 1, I began working
towards reducing the size and making it more wearable. I was able
to shrink it’s size by removing connectors and tidying up the wiring.
This prototype also performed realtime activity tracking based on
small sample of training data.

The initial prototype was a 3D-printed case covering the board and
sensor, followed by testing digital e-ink displays due to their non-
emissive properties. The primary purpose was to serve as a
communication tool between the device and the user. Drawing
inspiration from emotionally durable design principles, I opted to
showcase animated emojis instead of data to convey the device's
emotions.

(Prototype v1) (Prototype v2)

(Prototype v2.2) (Prototype v2.2)



After realising I could not reduce to size any further with the screen, I
decided to experiment on a different direction. I chose to use a latest
processor, and with help of AI, I was able to get a functional code to
work with. This was also when I was curating interactions based on
cultural context. I settled on a RGB light to replace screen, and added
button and haptic feedback. I also experimented with attaching
mechanism, as by this time I was trying to make device detachable for
ease of use and maintance.

(Evolution of Prototype v2 to Prototype v3.2)

(Prototype v3.1)

(New processor and wiring to reduce size)



How can I address
cultural safety?

Handicrafts?

PROCESS DIARY



Patterns from embroidery 



After fixing on the new smaller size and interactions, I worked on
connecting this device with culture by using motifs from the
regional handicrafts. Thru making interactive motifs, we can de-
stigmatise 

medical device in rural villages. By this time I also upgraded led so
that I could animate to create effects and signals that user can
associate with. During this part I also experimented with finishes
and color.

(Evolution of Prototype v3.3 to v4)



FINAL DESIGN

Detaching mechanism and connections
Magnets are used for wearing this device, which
also serves as contact points for electrodes for
ecg sensor. It is designed so that user can take
out the device and easily wash their garment, and
charge the device.

Interactions
Interactions of the device include haptics that
can be used to alert user, button and rgb matrix
that is used to communicate system status like
when user needs to see doctor, or to reward
user for goals are achieved .

Powerful  processor
Device is powered by xiao esp32s3, a AI enabled
board which runs a machine learning algorithm. It
is connected to a 6axis IMU and an ECG sensor,
and has haptic feedback.

Real-time ECG and Activity Tracking
With the help of ML on device, it can perform
real time anomaly detection and live activity
classification to alert user of any anomaly in
advance.

Motifs that  lights up to communicate
The motifs and colors for the light are  selected
from region, which helps to customise and locate
the device within the context of region. This
helps in de-stigmatising the healtcare by
embedding the device within culture in rural
India.



Potential locations to attach the device
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