
1

- Hand tools for Hemiplegia
Happy Help® - tactile emotion

H a p p yH e l p®



2 3

Design: Health & Well-being 

Content

Intro     5

Stroke     6

Condition    8

Process     10

Interviews    12

Analysis     13

Happy Help®    15

Conclusion    17

2nd concept development 18

Acknowledgements  19

References    17

Appendix 1    20

Glossary     26

Kingston University London

All rights are reserved:

©  Trine Møller

2012

Happy Help®

www.happy-help.com



4 5

Design: Health & Well-being 

1. Happy Touch® 
2.  Textile covers for unexpected touch experience

1 2

Can an object be motivating, playful 
and stimulate a Hemiplegia patient 

with the lack of ability to control hand 
muscles?

< >

Hand Hemiplegia is a common condition, that makes 
a Stroke patient paralysed in one side of the body. 
Early muscle activation is critical to good recovery.*
Unsuccessful hand rehabilitation, means that 
independency is lost and normality is forever changed.

The aims are; 

> To create a hand tool to produce unexpected touch 
experiences. The approach embraces helping aids 
combined with textiles, linked to physical disability 
and emotional experience.

> To encourage upper limb function, with possibilities 
the in textiles beyond the visual and tactile - to create 
a third emotional dimension. 

> To experiment with a variety of materials, grip and 
textures to enhance existing sensation achievement 
for ongoing physical hand and finger exercise.

The proposal is based on hand Hemiplegia, focusing 
on two user scenarios;

A; The lack of ability to open the hand, after a Stroke.

B; Congenital or acquired Hemiplegia, with 
overstimulation of the flexor muscles in the hand. 

* Appendix 1 p 21

Intro
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•	 High	cholesterol	intake
•	 High	blood	pressure
•	 Overweight

•	 Smoking
•	 Inactivity
•	 Diabetes
•	 Unhealthy	diet

Risk factors

A Stroke is a bleed or blood clot that damages 
a part of our brain. 

This affects the control system, which works 
as transmitters of information between the 
brain and our muscles. 

This is controlled by our nervous system, 
which is connected through the spinal cord, 
between the brain and our hand.

Setting the scene< >

Stroke

Yearly Costs
£4,5 bn

UK yearly

120,000 
people	have	a	stroke

30,000 
people	experiences	
recurrent	strokes =

65 75

1200

600

age

numbers of stroke patients
People 
in
UK

Stroke incidents increase with the age 65+*www.stroke.org
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Generally, injury to the left side of the brain 
will cause a right hand Hemiplegia and injury 
to the right side - a left Hemiplegic hand. 

Childhood hemiplegia is a relatively common 
condition, affecting up to one child in 1,000. 
About 80% of cases are congenital, and 20% 
acquired.*

It is caused by damage to some part of the 
brain, which may happen before, during 
or soon after birth, when it is known as 
congenital hemiplegia, or later in childhood, in 
which case it is called acquired hemiplegia.

* www.hemihelp.com
3. User scenario B; Hemiplegia, where the flexor muscles 

get overactive and the hand becomes ‘floppy’  

3

Hand Hemiplegia< >

Condition

Stroke affected hand Hemiplegia can occur 
in half the side of the body eg. leg and upper 
limb.

Hand Hemiplegia as a condition may cause 
spasticity or overstimulation of some muscles.  

These muscles overpower other muscles 
leading to a tightened position of a joint.

While there are classic positions of stiffness, 
every patient is different. 

1. User scenario A; the lack of ability to open the hand
2. Aim: how to improve quality of movement

1

2
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ProcessProcess

Observing

Interviews

Defining	needs

Textile	experimentation

Interviews

Production

Prototyping

Filming

Re-design

User	testing

Evaluation User	testing	observation

1

2

4

3
5

5

6

Observation at Queen 
Mary’s Rehabilitation Unit 
for textile implementation.

Prototyping polystyrene 
balls with the use of 
masking tape, fabric, foam, 
glue, rubber, stickers, 
straws, yarn, latex and 
elastic band.

User	testing is organized 
with extreme user Leo, who 
tests the different textures, 
of the prototypes, defining 
suitable grips and surfaces.

Re-design	of the pattern 
creates a textile cover. 
The selected textures are 
applied.

Interviews at the 
organisation Hemihelp. Leo 
with congenital Hemiplegia 
is defined as an extreme 
user.

Filming challenges in only 
being able to use one hand, 
is documented. The camera 
is tightened to stomach. 

1

2

3

4

6
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Title

Research
Statement

Role Leo is born with 
hemiplegia and has lived 
with the condition for 19 
years.

Fiona is a reader in 
rehabilitation and Stroke 
researcher.

Alice works at Queen 
Mary’s Rehabilitation Unit 
to support the patients to 
get back to whatever level 
they can achieve

Dr. David Ewins is a 
clinical engineer at 
Queen Mary’s Hospital’s 
Gait laboratory

6th of July
2012

19th of June
2012

23rd of May
2012

15th of May
2012

9th of May
2012

Date of
interview

‘I need something 
for fine hand 
motor control, (...)
There is not much 
humour in the 
treatment.’

‘People’s joints 
muscles can get stiff 
and painful after 
being in a hospital 
bed  for a long period 
of time. Movement 
is important and this 
provides a feeling of 
stretch and sensory 
experience. We work 
with what motivates 
people.’ 

‘You have to visually 
think what you are 
doing.’ (Said to a 
patient during training 
in the Rehabilitation 
gym at Queen Mary’s)

Engaged in testing prototypes

Arranged observation at Queen Mary’s 
hospital Rehabilitation Centre

Name

Extreme
User

Leo Fiona Alice Maria David

Consultant
Clinical 
Scientist

Phd MSc 
 

Physio
Therapist

Physio
Therapist

Maria works as a 
Physio doing home 
based training mainly 
with stroke patients

‘Main problems 
for stroke patient 
rehabilitation is the 
lack of ability to 
open the hand.’

‘A stroke messes 
up our nervous 
system. It 
interrupts the 
control over our 
muscles - If it’s 
Hemiplegia, 

Interviews Analysis

User scenario A
- A closed hand

User scenario B
- A floppy hand

5 criteria for touch experiences are 
selected.

Different material experimentation from 
user test observation decides the textures 
for the tools. Key elements:

> Snips;	for	easy	grip
> Texture	dots:	for	tactile	stimulation
>	Texture	print:	for	visual	stimulation
>	Latex	dip:	for	movement	control
> Buttons:	for	touch	pressure

7 different variations of texture is designed 
to fit individual user needs. 
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User
Challenges
for Stroke patients

1

1. A visual summary of life difficulties developed from the Phd 
thesis ‘Five	years	after	stroke	-	from	sickness	to	handicap’	2011 

User
Aspirations

for Stroke patients

Painful	to	live	with

Loss	of	self	esteem

Loss	of	status

Stressful	to	live	with

Depression

Ability	learning

Emphasize	possibilities

Control	of	situation

Optimistic	approach

Fashion	new	identity

Formulate	self	image

Negative 

Positive

The life difficulties for stroke patients frames   
user needs and creates the concept developed 
by Happy Help®.

> Happy Help® emphasizes the importance of 
hand exercise possibilities for stroke patients. 
The hand tools also assist conditions such 
as: Arthritis, injury, overuse, diabetes, trigger 
finger, lupus or natural ageing. 

> Happy Help® aids teach the user and that 
early muscle activation is crucial to good and 
sustained recovery.

> By empowering the self image of the user 
Happy Help® enhances control of the condition  
with an opportunity to self rehabilitate, 
physically and emotionally.

> Happy Help® creates an optimistic approach.

> Happy Help®  can even fashions a new 
identity!

What	 does	 the	Happy	Help®	hand	 tool	
Happy	Touch®	do?	It	can:

-	Exercise	hand	and	finger	muscles

-	Activate	under	arm	muscles

-	Stimulate	the	touch	sense

-	Develop	the	pincer	grasp

-	Integrate	psychodynamics

Range	of	disability

% 100755025
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‘I wish to celebrate tactile emotion by 
creating and invoking an element of 

joy and surprise by using helping aids’

Trine Møller, founder Happy Help®

 

< >

Why	not	create	helping	aids	that	are	attractive,	
motivating,	playful	and	stimulating?

Happy Help® aids uses textiles to address comfort 
and physical disability to generate unexpected touch 
experiences.

This brings a new appreciation - invoking users to 
enjoy good, fun design in a human and joyful form. 

Can helping aids be loveable objects? 

Yes	-	with	Happy	Help®	design!

 

 

Conclusion

1. Happy Touch® in use
2. 4 different covers for individual user needs 

1 2
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Appendix 1

Arm and Hand Exercises for Stroke Rehab

By Annie Stuart
WebMD Feature Reviewed by Michael W. Smith, MD

Recovering	after	a	stroke	may	feel	like	a	daunting	
task.	Among	other	things,	your	brain	must	relearn	
skills	it	lost	when	it	was	damaged	by	the	stroke.

Recent research, though, shows that the brain is 
amazingly resilient and capable of adapting after a 
stroke. This means that recovery is more possible 
than previously thought.

Recovering use of your arm does bring special 
challenges, though - different than those experienced 
with the leg, says Susan Ryerson PT, ScD, owner of 
Making Progress, a physical therapy business. 

Ryerson has specialized in post-stroke recovery for 
more than 40 years with a special interest in rehab for 
arms. 

“But you don’t have to do anything with the arm 

because you have the other one to use,” Ryerson 
says. “In the beginning, it’s easier to do things with 
your ‘good’ arm. So you develop a behavioural pattern 
of nonuse.” But because early muscle activation is 
critical to good recovery, you should be devoting as 
much time as possible to getting your arm to work, 
she says.

What	to	Expect	During	Stroke	Rehab	for	Your	Arm

Your stroke rehabilitation program involves working 
with a team to guide you. This usually includes 
physical and occupational therapists. The rehab team 
will likely recommend combining a variety of exercises 
and other techniques to help your arm recover. Two 
big goals of stroke rehab are to enhance muscle 
control and reduce spasticity. This is a constant 
contraction of muscles that can lead to pain and other 
problems.

Stroke rehabilitation for your hand and arm includes 
passive movements or exercises that are movements 
done with the help of a therapist and more active 
exercises you do with little or no assistance. 
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Stroke rehabilitation can be tiring. It may also help to 
be active during times of the day when you have more 
energy. Set realistic goals.

Stretching	Arm	Exercises	After	a	Stroke

Stretching is especially important for reducing 
spasticity. “Stretching should be used not as an 
alternative to medications, but as a foundation,” 
says Joel Stein, MD, director of the rehabilitation 
medicine service and physiatrist-in-chief at New 
York-Presbyterian Hospital. “Patients that are very 
meticulous about it can often manage with substantial 
spasticity.”

Your therapist will teach you range-of-motion 
stretches. Some of these involve using your other arm 
to produce the forces needed to move the disabled 
arm. Called passive exercises, these can help prevent 
muscle shortening and joint stiffness.

“Taking the arm and stretching it with the other arm 
is the bedrock of spasticity self-management,” Stein 
says. You can also use the unaffected hand to stretch 

the thumb and all the fingers on the affected hand.

Your therapist will instruct you on how to do stretches, 
but these are some general guidelines:

> Move the arm through its full range of motion at 
least three times a day.

> Gently stretch tighter muscles to a point of slight 
discomfort.

> Then hold the stretch for at least 60 seconds.

Although these stretches are helpful in preventing 
spasticity and other problems, they don’t directly 
address the primary impairment - control of the arm, 
Ryerson says.

Repeatedly using the arm to complete tasks is 
effective for recovery after a stroke, says Stein, 
chairman of the department of rehabilitation medicine
at Columbia University’s College of Physicians and 
Surgeons. And, repetitive practice is now considered 
key to stroke rehab, much like practicing  learning

Appendix 1 Appendix 1

 a musical instrument.

Ryerson says that researchers now better understand 
how the brain controls movement. “They’ve learned 
that a lot of our movements are set down in the brain 
in a functional context. So we’ve moved from treating 
isolated impairments of the arm to treating the arm in 
a functional context.”

One technique for encouraging use of the affected 
arm is called constraint-induced movement therapy 
(CIMT). It involves restricting use of the unaffected 
hand for several hours a day by putting a mitt on it 
and performing tasks over and over with the affected 
arm. The EXCITE trial, conducted at seven academic 
institutions between 2001 and 2003, showed that 
this technique promoted use of the affected arm in 
people with mild to moderate stroke impairment. 
Improvement lasted at least two years.

Other research is showing that this kind of repeated 
“forced use” of the hand and fingers can actually 
cause the brain to reorganize to help move the hand 
-- the first demonstration of the brain’s plasticity in 
response to intensive therapy after a stroke.

Unfortunately, few centers offer CIMT for two main 
reasons, Stein says. Insurance doesn’t pay for it and 
high-intensity, short-duration therapy is difficult for 
many patients. “You also have to have a certain degree 

of movement to participate in CIMT,” Stein says. 
However, variations of this therapy -- spread out over 
a longer period of time -- are being tried and have 
been shown to be useful in limited studies, he says.

Ryerson adapts techniques used in the EXCITE trial 
to encourage use of the hand and arm. She provides 
patients specific, simple arm movements that don’t 
require hand manipulation. These are activities that 
most should be able to do, even with severe stroke 
damage.

These are examples of activities Ryerson suggests 
trying daily:

> Put your fingers around a refrigerator door handle. 
Or put your fingers around a drawer handle. Open and 
close the door or drawer.

> Hold a plastic shopping bag in your affected 
hand and carry it across the room. Practice putting 
something light in the bag.

> Pull laundry out of the dryer and carry it in a small 
bag.

> Carry light objects, supporting them against your 
body with your upper and lower arm.
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 > Put a soap dispenser on your hand. Then put it on 
the table and turn it over more than once.

> Put a tube of toothpaste in your affected hand. Try to 
squeeze it while you manipulate the tooth brush with 
your unaffected hand.

> Flip a light switch on and off with your affected hand

‘It’s important to keep the sensory messages going 
into the brain to prevent the non-use cycle,” she says. 
The sensory information you get from touching may 
lead to greater recovery. And, doing activities like 
these also help you gain independence while you’re 
recovering. For example, using a bag to carry objects 
to and from the refrigerator can free your other arm 
for use with a cane, if needed, Ryerson says.

In the past, there has been some controversy about 
strength training for the arm and hand after a stroke. 
It was thought that strengthening spastic muscles 
might do more harm than good. Now research 
indicates that strengthening spastic muscles can even 
reduce spasticity. 

A recent review of 13 studies including 517 stroke 
patients with mild to moderate impairment of their 
arms found that strengthening hands and arms with 
small weights, resistance bands, and pulley weights 
could be done without increasing spasticity and pain. 

Other	Techniques	to	Help	With	Arm	Recovery

In addition to stretching, functional, and strengthening 
exercises, other techniques may also help you recover 
use of your arm after a stroke. The effectiveness of 
some of these techniques and devices is still being 
explored. 
Active-passive bilateral therapy. A stroke upsets the 
balance between the two sides of the brain. Active-
passive bilateral therapy involves performing a task by 
using the non-affected and the affected hand together. 
It may help the two sides of the brain work better 
together, restoring balance and possibly improving 
hand function when combined with other therapy.

A form of bilateral therapy called BATRAC (bilateral 
arm training with rhythmic auditory cueing) may also 
help the brain reorganize after a stroke. It uses sound 
cues to signal participants to start pushing or pulling 
on two T-bar handles. You may do this by either using 
both arms at the same time or by using one arm, and 
then the other.

Ryerson takes these principles and adapts them so 
that patients can use everyday objects to act as an 
assist. “Can they take their cane or a broom handle or 
a towel rolled up into a cylinder and reach it forward, 
rotate up and down, slide it left and right, and reach it 
to the floor?” 

Appendix 1

Robotic devices. As consultants for robotics 
companies, Stein and Ryerson have worked with a 
variety of devices and have seen some potential for 
stroke patients. Robotic devices assist movement, 
achieving more consistent, measurable repetition 
than can be achieved with conventional therapy, 
Stein says. And, though not widely available, they 
have the potential to be a labor-saving device, he 
says. “If we can create devices that supplement our 
standard therapy, then I think we have a better shot at 
improving outcomes.”

Functional electrical stimulation. This technique 
involves generation of an electrical current that 
stimulates nerve activity in limbs affected by stroke, 
strengthening weak or spastic muscles. Ryerson says 
this technique may be helpful for opening a contracted 
hand. Some devices are commercially available and 
becoming more widely used, even in the home, Stein 
says. However, they are not currently covered by 
insurance.

Brain stimulation. Magnetic or direct current 
stimulation of the healthy hemisphere of the brain is 
a technique that can reduce the activity of overactive 
neurons. This may help restore balance in the brain 
after a stroke.

Biofeedback. Although biofeedback is not well 
researched, this technique provides a sound or 

light signal that shows if muscles are active. This 
might help by creating greater awareness of muscle 
contractions, which is impaired after a stroke. With 
greater awareness, it may become easier to relax 
muscles and coordinate hand movements.

Annie Stuart

http://www.webmd.com/stroke/features/arm-and-
hand-exercises-for-stroke-rehab

Appendix 1
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Glossary

Glossary

Acquired	Hemiplegia;	Occurs in early childhood. 

Congenital	Hemiplegia:	Caused by damage to a part of 
the brain, which can occur before, during, or soon after 
birth.

Cholesterol: is a waxy, fat-like substance that’s found in 
all cells of the body. Your body needs some cholesterol 
to make hormones, vitamin D, and substances that 
help you digest foods. Cholesterol is found in foods that 
come from animal sources, such as egg yolks, meat, 
and cheese. For example, saturated fat, found in some 
meats, dairy products, chocolate, baked goods, and 
deep-fried and processed foods.

Control	 system:	 Controls the body via our nervous 
system. This through nervous cells who communicate 
by means of electrochemical signals, which are rapid & 
specific, usually causing almost immediate responses.

Extreme	User: Designers engage with users (people) 
to understand their needs and gain insights about 

their lives. When you speak with and observe extreme 
users, the needs are amplified and their work-arounds 
are often more notable. An extreme user is therefore a 
user with extreme needs.

Flexor	muscles:	Any of the muscles that decrease the 
angle between bones on two sides of a joint.. Several 
of the muscles of the hands and feet are named for 
this function. The flexor carpi radialis and flexor carpi 
ulnaris stretch from the humerus (upper-arm bone) 
along the inside of the forearm to the metacarpal bones 
of the hand and flex the wrist. The flexor digitorum 
profundus is a deep muscle that originates at the ulna.

Joint

Ulna

Nerves

Radial 
Nerves

Muscles

Tendons
Meta Carpals

Carpals

Flexor
Digitorum
Profundus

1. Sketching hand anatomy for understanding 
the complexity of the hand

1

Glossary

Hemiplegia is a neurological condition that weakens 
one side of the body.

Hemihelp: Is a charity providing support and information 
to people with hemiplegia and their families in England, 
Scotland, Wales and Northern Ireland

Joint:	A joint is the location at which two or more bones 
make contact. They are constructed to allow movement 
(except for skull bones) and provide mechanical support

Nervous	system: Is made up of nerves, the brain, and 
the spinal cord. The nerves themselves do not form 
one single system, but several which are interrelated. 
Some of these are physically separate while others are 
different from one another in function only.

Physical	 disability:	 Any impairment which limits the 
physical function of one or more limbs.

Prototype: A prototype is an early sample or model built 
to test a concept or process or to act as a thing to be 
replicated or learned from. The prototype is designed 
to test and trial a new design to enhance precision by 

system analysts and users

Recurrent	 Stroke:	 About 25 percent of people who 
recover from their first stroke will have another stroke 
within 5 years. Recurrent stroke is a major contributor 
to stroke disability and death, with the risk of severe 
disability or death from stroke increasing with each 
stroke recurrence.

Rehabilitation:		A process aimed to enable and maintain  
optimal physical, sensory, intellectual, psychological 
and social functional levels. Rehabilitation provides 
disabled people with the tools they need to attain 
independence and self-determination.

Sensory:	 A sensory system is a part of the nervous 
system responsible for processing sensory information. 
A sensory system consists of sensory receptors, neural 
pathways, and parts of the brain involved in sensory 
perception. Commonly recognized sensory systems 
are those for vision, hearing, somatic sensation (touch), 
taste and olfaction (smell).

Stiffness:	Joint stiffness may be either the symptom of 
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pain on moving a joint, the symptom of loss of range of 
motion or the physical sign of reduced range of motion

Stroke:	A stroke occurs when blood flow is interrupted 
to part of the brain. Without blood to supply oxygen and 
nutrients and to remove waste products, brain cells 
quickly begin to die. Depending on the region of the 
brain affected, a stroke may cause paralysis, speech 
impairment, loss of memory and reasoning ability, 
coma, or death. A stroke also is sometimes called a 
brain attack or a cerebrovascular accident (CVA).

Spasticity	is	stiff	or	rigid	muscles.	It	may	also	be	called	
unusual	 “tightness”	 or	 increased	 muscle	 tone.	 The	
condition	 can	 interfere	 with	 walking,	 movement,	 or	
speech.

Tactility: The ability to feel pressure or pain through 
touch.
	
Texture:	 The distinctive physical composition or 
structure of something.

Queen Mary’s Rehabilitation Unit: Is a part of the 

National Health Service London, with 50 elderly and 
intermediate care beds and 20 rehabilitation beds. 

	

 

1. Observation from Queen Mary’s Rehabilitation Unit

1
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