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Stroke - Hemiparesis

Right brain
damage

Paralyzed
right side

lof side Hemiparesis is an after-effect of stroke. It is experienced as
weakness and loss of function in one side of the whole body.

Speech/
language
deficits

Spatial/

Genens Hemiparesis can leave a person disabled but normal conditions
can be regained through dedicated physical rehabilitation.
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Post stroke
rehabilitation



Primary Research

- Therapy here is free of charge

- Open from 9am-1pm (Adult Neuro: Tuesday, Thursday and
Saturday)

Challenges:
- lack of enough space
- Resources
- Distance

- communicating the exercises to the caregivers

- therapist:patient ratio
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Figure 1: Neurological Recovery Process
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Needs

1. Patients have to be highly motivated to be - Engagement
regular in their rehabilitation.

2. Patients take up sedentary lifestyles and
jobs that are not physically demanding.

- Motivation

3. Patients and their family members have
expressed frustration related to the speed
of improvement.

- Improvement that can be measured

4. The patients also tend to cheat with the
assigned repetitions or does the exercises
incorrectly in a hurry while the therapist is
unattentive.



Focus Area - Fine motor skills

With Disability comes the inability
to take care of oneself.

Patients at nair hospital receive well-instructed strength
training to regain their gross motor skills. It is with the fine
motor skills they struggle.

Frustrations of these patients mostly is about not being able
to do ADL activities related to fine motor skills though they
have been able to walk independently and do simple chores
like lifting bags/buckets (things with handles).




Game-based interventions

Off-the shelf Custom made

Using commercially available hardware -
kinect, wiimote, sony eyetoy, leapmotion, VR
headsets etc.




Game-based interventions

Custom made

FlintRehab~

Tools to spark recovery




Types of Exercises

Custom made

oe

Grips Thumb opposition Coordination and pinches



Smartphones as exercise tools - Explorations on ergonomics

(Rected on a curface) (Hand held)

Motion senscore within the

Fingere free to interact G ri ps

device could be utilized
with the fouch ccreen : ‘
|
/ =
Hond iv air ! Will require the hand to
|
|
l

(will require little wrict have . good grip

rtrehng) ‘ / / /
& Wrist must be strong
enovgh to bear the
weight of the phone
Avg. screen size of (}f
smartphones is 4.7 ’ ‘
inches to 5.5 {
inches | P
Hoand rected on the f‘ \ vg. weight o

i smartphones is
curface : 140g to 170g
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Smartphones - Adding interactivity

Smartphones are -

1. Readily available j; B <\

2. Input sensors - Gyro, accelerometer, /;Z //7/7 | /%/j
Capacitive touch screen (display), Q @ é 7
microphone A‘(#;/

3. Output - Display screen, audio § (/Ig ! “?\\\ \ﬂ

speakers, vibration motors
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Pilot Study

" ferobserve interactions between the patient and the therapist
upon introduction of a touchscreen tablet for hand exercises.

A Lo SRV a S o166 gipatient’s acceptance to the use of

Slelglyfe][e]e) for rehabilitation exercises.

S el llifan understanding of the deeper intrinsic motivationsfeiic!
patient and the way therapists harness these motivations
(especially when an unfamiliar approach is introduced as part of
the therapy).

4. Qualitative analysis of transcripts to derive themes




Application 1

Dexteria Fine Motor/Rehab Aid

BinaryLabs Medical *hk kK12 &

X This app is incompatible with your device.

[}] Add to Wishlist % 690.00 Buy

Writeit § T r—
Level 1

AB CIDIEgIG B i) K [ M
N O P.Quil & BBl W X v 7

Tapit §

E

Level 1

Fingerand Hand Movements
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Flow Free

Big Duck Games LLC Puzzle

* % % %y 1,330,840 &

Contains Ads - Offers in-app purchases

Add to Wishlist Install

flows: 4/5 moves: 4 best: - pipe: 95% flows: 9/9 moves: 9 best: 9 pipe: 100%

free play

Perfect!

You completed the level in 9

time trial

moves.

next level
share

store
settings




Design Research

Themes: ADL, Patient independence

An understanding of the deeper intrinsic motivations of a patient and the way therapists
harness these motivations must also reflect in the design of therapy apps in order to
encourage their independent use for long term.

1.  Therapists encourage the patient to maintain a strict routine.

2. They increase the intensity of an exercise at a pace that is unique to the patient’s
recovery speed.

3. They give constant reminders of how the exercise is relevant to their recovery and
what activities will be possible by practicing those exercises.

4. Every exercise also has an alternative method which requires only household items;
not any specific exercise tool.

5. “Yeh toh Ghar mein bhi phursat se kar sakte hein.” - Patient (28 yr old) on Flow app 18



Focus Area - Impaired hand functions

With disability comes the inability to take care of oneself.

Clutched Palm - Poor strength in the back of the palm Electric stimulation for muscle initiation




Exercises - Finger Extension

The extensor tendons are located on
the back of the hand and fingers. A
They let you open your hand and
straighten your fingers.

strength in the back of the palm.

Step by step process of building

1. Gravity assisted extension

2. Active finger extension against
gravity

3. Isometric finger extension (mild
resistance)

4. Finger extension with
resistance from a rubber-band

Area of
Intervention
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Active finger extension against gravity

The game will help the
patient to perform the
following.

To being able to
extend individual

From raising the fingers with
fingers together isolated control
of the MCP joints
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Touch-Interaction Design
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Concept Idea 1

Pinch the dice number to move ahead in the game.

Game mechanics involves pinching in
the correct time to obtain the desired
number.

The game mechanics can be applied
for turn based multiplayer game for
eg. Ludo and Snake & Ladder. The
player then exercises till the end of

§ o | the game.
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Concept Idea 2

Pinch to open and close the door.

In the current level shown in the image,
exercise is administered by 3 repetitions
per stop.

Difficulty is increased by increasing the
no. of boogies, introducing time limit
and increasing the speed of the game.
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Gameplay: Mumbai Metro needs you! Help the train
master close and open the train door for the
passengers at the right time. Complete local
journeys to earn coins and upgrade your train.
Unlock new destinations.

Make sure you keep up. Passengers will increase
with time. With power comes great responsibility.

Game genre: Adventure, Arcade

Graphics: 2D

Varsova

T
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Concept 3

Pinch fast enough for the best hairstyle.

The player pinches to get
the best bollywood
hairstyle for the customer.

Difficulty is increased by
increasing the no. of
pinches for special
hairstyles.

0
't

26



Game Design - Iteration 1

Lift your fingers to process the food order for your customer.

e

The patient rests the
fingers on the screen and
lifts them one by one to
allow the gameplay.

Difficulty is increased by
increasing the no. of orders
and randomizing the order
of the ingredients.
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Game Design - Iteration 1 Game Play

Gameplay: Your stall is attracting customers. Hurry up
and process the orders fast. Stack the ingredients in the
order that they appear for a perfect score.

Game genre: Arcade

Graphics: 2D




Final Concept



Final Concept Game Play

Game Trailer Video
Game Story and Ecosystem

RAJU'S SNACK CeNTRe

Game Mechanics

Q unity

EAN

Game Features
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Final Concept Game Story

1LOVe COOKING. | SELL ITEMS LIKe VADA PAV,
GOLA AND PANI PURT AT MY STALL.
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Final Concept Game Story

32



Final Concept Game Story

SOMEDAY | WILL TRAVEL ACROSS
THE COUNTRY AND COLLECT ALL
New RECIPES TO Be THe BEST
COOK eVeR.
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Final Concept Game Story

YOU CAN HELP me!
DO WANT TO KNOW HOW?
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Final Concept Game Play

Story and 1. Food - Gender neutral theme, male

Ecosystem character.
2. Travel - Light and adventurous,
discovery.

3. Opportunities for new engaging
content.

4. App will be introduced to the patient
as a means to exercise
independently and playfully even
while at home.
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Final Concept Game Play

Mechanics

Game play progresses by tap
action.

One task of staking a food item is
one complete exercise.

No. of customer orders
corresponds to no. of exercise
repetitions.

Speed of the food order is a
variable to note progress of the
patient.

Completing a level successfully

unlocks a new recipe.
36



Final Concept Game Play

Features

1. New recipes and locations for
engaging content to help
scaling the game.
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Final Concept Game Screen
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Final Concept Game Play

Error-handling
Features

y 3 :

Game pauses if the fingers are
off the screen.

The correct food item blinks if
the patient accidently picks
the wrong item.

Vibration motors give haptic
feedback.
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Expert Evaluation Feedback

“This will help even the caregiver to take out some time for themselves,
while the patient is engaged in a useful activity.”

- Ms. Namrata A. (Occupational Therapist, CMC Vellore)




Expert Evaluation Feedback

Feasibility 2 experts

1. HOD, Physiotherapy - Nair Hospital Mumbai
Game '[heme 2. Occupational Therapist - CMC Vellore

e The patient won't be able to immediately lift one finger

Motivations at a time.

e You can increase the difficulty by starting with
extending all four fingers at a time and then reducing
the no. of fingers.

Exercise

e The most difficult part is extending 1 finger at a time.

(Y Mmalfunction of the

nervous system

e More relevant for patients who have muscle/tendon
injury.

® Should be avoided by patients who also have Complex
regional pain syndrome.
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Use Scenario

Patient can be introduced to the game
at a very early of rehabilitating the
hand. This is during the initiation of
muscle activity by electrical
stimulation.

The therapist shall use the game as a
count keeper and a visual feedback
during the process.
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Modifications - Game Challenge

The no. of fingers to be raised will be reduced as the difficulty
level increases.

The game’s objective will be met when the player is able to
complete the level requiring isolated finger extension.

4 fingers Last 3 fingers First 3 fingers Last 2 fingers First 2 fingers

-y 6n o




Modifications - Progress tracker

Level design has to be done to map the progress of a patient
in a tabulated manner.
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How the therapist would discover such games?

V401230

‘OT App’ - A mobile application for occupational
therapists and physiotherapists to discover new
games and apps for their patients in
rehabilitation.

Games and apps for
improving fine motor skills
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How the therapist would discover such games?

V401230

V4Nl 1230 V401230

= OT Games

OT Apps Q <  OT Games

Raju’s Snacks Centre

A mobile phone based game that
helps improve independent finger
extension

Raju’s Snacks Centre

A mobile phone based game that
helps improve independent finger
extension

What's NEW Categories

@ ™™eapp is compatible tor your device. DOWNLOAD @ ™eapp is comparibla tor your device. DOWNLOAD
Raju’s Snacks Centre About the game How to play
The game "Raju’s Snacks Centre” has been designed for
patients in the Brunnstrom stage 3, 4, 5 and 6 of hands.
A mobile phone based game that helps improve < : 1.
4 . H It promotes finger extension through gameplay and can The bl L h
independent finger extension. be played by patients who have none to mild cognitive riepayer places eac
impairment. finger on the individual slots.
DOWNLOAD READ MORE
2.

As soon as the game detects that all the four fingers are
placed on the screen the game starts and the food items
are instantiated at a random order.

3.
The player must then tap the fingers in the correct
stacking order for the food items to score points.
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Comments and
Questions



Thankyou



