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Abstract

Ataxia is a neurological state that affects body coordination
and muscle control and creates a danger to those affected
in times of need. People in these conditions run the risk of
losing control of their bodies, which causes hazardous or
fatal circumstances. In the struggle of Ataxia, where each
step is defiance, lack of communication magnifies the
challenge.




Ataxia, which means "lack of order," effects
coordination in muscle movements in body.

It's a condition connected to problems in the
brain's coordination system, including the
cerebellum.

Introduction: ®

What s
Ataxia...?

People with ataxia faces difficulties with
everyday jobs like walking, balance,
speaking, swallowing, using hands, and
controlling eye movements.

Simple jobs become challenges for those with

ataxia, things mostly people as usual without
thinking.
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Problem

In Ataxia, patients are in frequent need of assistance from their caretakers regarding
various activities. Mostly, the caretaker (family, relatives etc.)are used to most of the
situations (indoor/ outdoor) due to habit, interaction and experience. Sometimes, patients
are not able to communicate their state, needs and condition, which can cause to a life
threatening situation.

Design

Design a communication facility between Ataxia patient and caretaker or anyone that
can assist a patient in the time of need or emergency.




Research

Types

Cerebellar Ataxia (Brain)

The most common type of ataxia

is cerebellar ataxia, which is happens
by the degeneration of the cerebellum,
which maintains coordination and

equilibrium. It can create impact on the
spinal cord as well.

Symptoms include

- Changes in your voice
- Dizziness

- Fatigue

- Headaches

- Muscle tremors

- Slurred speech

- Trouble walking

- Wide gait

Sensory Ataxia (Nerves)

Damage to nerves in spinal

cord or peripheral nervous system,
which is located outside the brain,
causes sensory ataxia.

Symptoms include

- Difficulty in touching your finger
to your nose with closed eyes

- Inability in sense vibrations

- Trouble in walking in dim light

- Walking with “heavy step,” or
stomping when you walk

Vestibular Ataxia (ears)

Problems with vestibular system,
consists of the inner ear and

ear canals, cause vestibular ataxia.
incharge of the equilibrium and spatial
attitude.

Symptoms include

- Blurred vision and the other eye
issues

- Nausea and vomiting

- Problems in standing and sitting
- Staggering when you walk

- Trouble walking in straight line
- Vertigo or dizziness



The Context (

Risk factors for gait abnormalities

+ Age more than 60.

» Experienced an injury.

« Having condition that affects your movement, joints,
bones, muscles, brain or spinal cord.

credits:- Science direct

Credits: google Image

» “12% of the diagnosed cases were of SCA 2 “Spinocerebellar ataxia-2 is one of the most
(Spinocerebeller ataxia 2), the second most prevalent SCA type across the world and

» diagnosed ataxia, with the highest cases being one of the commonest in India.”
from North India (49%), followed by the

» West region (30%). South India accounted for credits- Science india

4% and Central India accounted for 14%.”

credits:- Neurology India
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Unveiling Ataxia's

Started hospital visit at Sancheti Gathered insights from patients Understood various challenges faced
Institute for orthopedics & rehabilitation about the condition and personally by the caretaker throughout the day.
at Pune. visited and saw tremors, imbalance

and issues faced by them.
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Unveiling Ataxia's

Engaged in the intimate interviews with Attended a seminar about Ataxia, causes Dr. Jai kate, Neuro physiotherapist,
patients, blending online and in-person and the treatment. illuminated the medical landscape for
insights in Pune. us.
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Unveiling Ataxia's
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Engaged in the intimate interviews
with patients, blending in online
and in-person insights in Pune.

Moblhty aids




Interview

Contextual inquiry has been taken place with patients with the help of questionnaires.




Inference




Findings

Ataxia affects

central nervous
system and
weakens core
muscles, and
progresses with
time.

Ataxiais a
condition of
Proprioception
ie. sense of
surrounding &

body orientation.

Degree of

severity is
different for
different
patient.

Generalization
of condition
and symptoms
is difficult.

.o

Patient Gait is
different
from normal.

Patients
suffering from
the tremors

face difficulty in
day to day
activities.

Visual feedback
is most
importantin
Ataxia patient.




Pain points

Product Gap

No local solutions in
India.

Foreign options are too
expensive.

Diverse Independence

Varying preferences of
dignity and self-
dependence.

Physical Freezing

They can be freeze physically
in certain situations.

0
{ﬁl’

Seeking Small Wins

Patient’s desire is of even
minor improvements.

\ X/
O

Icon credits: The noun project



Pain points

Helplessness in Falls Speech Hurdle

Recovery varies Slurred speech hinders the
person to person. communication.
falls lead injuries.

o

O

Common Stiffness

Muscle stiffness and knots
are universal in the ataxia.

Icon credits: The noun project




Yes

» Devices / aids should be normal looking.

» Looks doesn’t matter to their condition.
(caring / helping / sympathy).

« Should get first aid as needed in ataxia.
Has to be on standby.

12

Also yes...

Do not want to wear anything.
Preferring to look like patient.
Inconvenient to wear any aid.

No one knows anything about ataxia.
Wants to get / use when

conditions happen.



Design thinking




Design thinking

14



Application

The device is integrated with an application as an extension for seamless functionality and convenience.




Existing Porducts

Electronic spoon for stability Suction cup handles Adjustable table Cap-less toothpaste pouch

Credits: National Ataxia Foundation

Multiple Attachments
Fork, soup spoon, keyholdé
and more are coming soon .|

Stabilizing Technology
Cutting-edge electronics will

Battery work to actively detect and
Ultra-thin rechargeable stabilize your tremor.

battery will last for
several days on a charge.

Grab bar
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Ideation
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Prototyping
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Prototyping




Prototyping

Goes with accessory

& |wllery




Hardware Development

Arduino is used to fabricate a desired electronic system.

Buzzer

Sensor (Gyroscope)

LED

BT module

Arduino




Hardware Development

Electronic fabrication Housing Integration with wearable form



The Application
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. Hardware
System schematic

Motion Bluetooth

Application

detection module

Signal
transmitted

Signal

Battery / Charging
(Power) Micro-controller Location, False alarm

message, prevention
(Ardumo) call button

Data / Program

Sound
(Buzzer)



Information Architecture




Low fidelity wireframes

Falte alogm
(wher ’Mjgpjwp&
O
Pationt Nome
— ___ Pecple Castemise acch’
€ e = > L 5 Tk
© 6. @ =k
Al

@ Aecers o
————— \J7wc¢a "
e ©-rotobies 5]
e G e
e @ | ) Rormission fo keap e e e
c— B | | ety mrepeie. o ?}W\U o
Zebfrg. Spr 2
7099l Edlions —
r—*"{‘j
The device is integrated with an application ‘ :
as an extension for seamless functionality e C?_,_’m“_/j -

and convenience.

29 s



Colour

Ty p 0 g ra p h y Roboto 20
Roboto 32
Roboto 36

Roboto 40









Access

Contact

Settings

Bluetooth

o




Homepage Settings To add contacts Added contacts Generated message SOS

Sent from your Twilio trial account - SOS
ALERT.

1:28 AM | 0.0kB/s & &

1:28 AM | 0.0kB/s D & 128 AM | 5.6KB/s © &

Enter Number To Send S0S To

Send Alert ] H
4 = SettingsPage SO0S from Rakshata Chawala, needs help

Receive Alert Enter Number Check your device for details on reaching

her.

Settings

-OR:

Pick from mobile

Saved Contact Recods-

Please get help at

ge0:13.0671197,77.6385785
Possible Location: AdminArea
LEIGEIELE]

CountryCode: IN

CountryName: India

FeatureName: 39

Locality: Bengaluru

PostalCode: 560077
SubAdminArea: Bangalore Division

+919413437467 SubLocality: Narayanapura

SubThoroughfare:

*919880655006 m Location: Latitude: 13.0671219

Longitude: 77.6386002, Altitude:

+9‘| 81 092451 39 n Accuracy: , VerticalAccuracy: , Speed:,
Course: , Timestamp: 03/03/2024 9:18:41
+919206472747 €I am +00:00

Thoroughfare: Latitude: 13.0671219,
Longitude: 77.6386002, Altitude:,
Accuracy: , VerticalA :

Course: , Timestamp: 0!
am +00:00

————Saved Contact Recods.

Send Alert




Scenario

You start /spend your Suddenly, symptoms of Ataxia You are unmonitored and You use COMU to

daily life as ataxia kicks in. unable to help yourself and communicate with your
Patient (Irrespective of request assistance. (situation caretaker or any nearby person
your severity) may be simple to critical). to help you in recovery.
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Learning

Ataxia can profoundly impacts the lives of those affected, presenting challenges across
the various dimensions. Emotional and societal factors further complicates the matters, it
often compromising the individual's dignity. The condition's unique nature defies the
generalization, demanding a nuanced approach to improvement, achievable only through
the incremental changes. Comprehensive support, encompassing caregivers, technology,
medication, and the emotional and physical well-being, is essential for enhancing the
quality of life for Ataxia patients. Given its rarity, addressing the Ataxia requires an
unconventional strategies and dedicated attention to promote the progressive well-being.

40




Conclusion

In the conclusion, the critical need for the assistance in managing the Ataxia highlights
the dire consequences of the communication barriers, which can exacerbate already
challenging circumstances. Just by fostering effective communication channels between
Ataxia patients and their caregivers, significant improvements can be realized, greatly
enhancing their ability to address the myriad issues which they encounter on a daily
basis.

41
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