
Assistive  Technology  Across  The  Neurodisability  Spectrum

Thursday July 18, 2019, 3-4pm

Elysium Conference, Northampton

Narinder Kapur

University College London; Elysium Neurological Services

n.kapur@ucl.ac.uk. www.clinicalexcellenceuk.com



Hard-working super Elysium Badby Park

Psychology Assistants

Callum WatsonHeena Parmar Amy Watts



Who said this? 

A wise man deliberately 
forgets many things

A. J F Kennedy

B. Mahatma Gandhi 

C. William Shakespeare

D. Winston Churchill
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Who said this?

No man has a good enough memory to 

be a successful liar

A.  John Lennon

B.  Abraham Lincoln

C.  Winston Churchill

D.  Albert Einstein

Question 2
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1. Assistive Technologies in NeuroRehab: Overview
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WAYS  TO  IMPROVE  MEMORY

Advice/Counselling

Assistive  Technology

Cognitive & Behavioural Strategies

Environment (People, Physical), 

Memory Demands

Memory





• Reminders to 

do something

• Store 

knowledge

• Navigate & 

Process 

Environment

• Record 

Personal 

Experience







• 42 year-old man, working in senior position in 

local government

• 22 years history of Multiple Sclerosis

• One year history of memory difficulties, affecting 

both work and domestic situations

• VIDEO – 5 minutes where he describes his use 

of various memory aids

Background Information: 

Patient CC



In-car voice message 

reminder

Vibrating Cue

Memo Recorder
Memo Pad for Car

Pill Box Organizer



Written  Diary Photographs

How  can  we  help  autobiographical  memory?



SenseCam

Video clip (4 mins) of patient with memory loss 

following encephalitis describing how using a 

wearable camera, ‘Sensecam’, that automatically 

took pictures helped her memory.





www.gopro.com
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a) Robot Pets

b) Music on Demand

c) Voice Assistants

d) Exergames

e) Apps for NeuroRehab

f) Intelligent Clock Displays

g) Virtual Reality 

h) Multisensory Mindfulness

i) Vibrating Reminder Prompts
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We have –

 Two large robot pet dogs, and one baby robot dog 

 One large robot pet cat, and one baby robot cat

 One robot pet horse [move around on trolley]

 One baby robot monkey 

 A robot pet parrot which talks back

 A robot pet panda which talks back

Most of the robot pets respond to touch command and one to voice 

command, most carry out movements and vocalise. We use them in 

both individual and group settings. For selected patients who have 

favourite smells, in individual sessions we can spray specific odours on 

the pets, so that all of the sensory modalities are engaged for a 

pleasant experience.

The robot pets are primarily used to –

• Encourage pleasant feelings which help set patients in a good mood 

to engage with staff and participate in therapy

• Bring back happy memories

• As a possible source of distraction should the patient start engaging 

in disruptive behaviours

• Two short videos, 70s and 12s





PET THERAPY GROUP

 Meets once a fortnight for 30 mins 

 One Pet Therapy Group for the Acquired Brain Injury 

Ward

 One Pet Therapy Group for the Dementia Ward

 Usually 5-8 residents take part. Held in lounge.

• Accessories include brushes, carrot for horse, doggie bone, 

doggie treats and trolley for horse.

• Format is relatively informal, but we always have ‘animal 

theme’ video songs playing on a Smart TV in the 

background, with remote wireless link from an iPad.

• Some patients will prefer to brush pets, some may interact 

with pets, some may just watch baby robopets moving 

round on floor and some may just sing along with animal 

theme songs.



PET THERAPY GROUP

Value

•Encourage residents to have positive reactions with robot 

pets by interacting with them, and engaging in nurturing 

behaviours such as grooming and feeding.

•Initiates meaningful activities and interactions with pets.

•Engagement with animal-themed video songs.

•Encourages informal engagement between residents.

•Helps improve anxiety and mood levels.

PET THERAPY GROUP
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• Encourage residents to have positive reactions with 

robot pets by interacting with them, and engaging in 

nurturing behaviours such as grooming and feeding.
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Comments from Patients

 Awesome. Love the pets and cats. It is really relaxing.

 I love the cat, it's almost real. It reminds me of my cat. It 

soothes me. It cuddles into my arm.

 I really like them. It's good practise to have them before 

real pets because you can cuddle them. It makes me 

feel relaxed….they're lovely.  
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• We use Spotify and Apple iTunes on an iPad / Smart 

Phone to deliver songs / music that is specifically enjoyed 

by an individual patient. This can be useful as a means of 

engaging the patient at the start of a session, improving 

mood and encouraging recall of pleasant autobiographical 

memories which may be associated with or triggered by the 

music.

• We can combine this music with relaxation media, such as 

sounds of waves, odours, etc

• For the (robot) Pet Therapy Group, we have animal-themed 

songs playing in the background.
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Alexa

Google Home Hub

Need electric mains supply, Wifi & smartphone/tablet

www.bianj.org/webinars











1. Game-changer for many patients, especially those 

with visual impairment and those with major motor 

disability

2. Empowers patients…gives them greater 

independence and control 

3. Reduces burden on healthcare staff and carers, with 

less likelihood of ‘burnout’

4. On the basis of evidence so far, Amazon Alexa is by 

far the better resource, though Google Home appears 

to have a more intelligent voice comprehension 

system. Apple also has a system, but it is more 

expensive and less developed than Alexa.

Overview  of  Voice  Assistant  Technology



1. Reminders

Schedules – A personal calendar and therapy schedule can 

be entered into the device, allowing for prompts and 

reminders for therapy sessions, appointments, planned 

events, take medication at set times, etc. to be emitted 

spontaneously or to voice command.

Prompts – Reminders to stick to certain rules, etc.

2. Information Retrieval

Knowledge Retrieval – Voice-access to information from 

websites e.g. Wikipedia, news websites, social media. 

Orientation – The default screen can display time and place 

information, and this can also be as speech output at set 

times or to command. 

Weather Forecast – Voice access to current weather forecast 

for the local area. 

Guides – Guidance for carrying out certain tasks, e.g. 

cooking a particular dish.



3. Communication

Phone & Video calls – Can use voice control to 

make audio and video calls to mobile contacts. Both 

text and voice messages can be sent between other 

Alexa devices connected on the same Wi-Fi 

network.

4. Shopping

Products can be ordered through voice-control, 

delivered to a preferred address and paid for. A taxi 

can be ordered, and a Virgin train ticket can be 

booked.



5. Leisure Activities

Games – Various puzzles and games can be played.

Multimedia – Music, Photographs, Videos can be 

voice-selected and displayed on the device screen 

or television. Talking books can be activated.

6. Environmental Control

Television – Voice control for turning TV on/off, 

volume control and selecting channels.

Lights – Voice control for turning lights on/off, 

changing luminance level and changing the lighting 

colour. 



Clinical History

Man in mid 50s. Underwent brain surgery in 2008 for left 

occipital intraventricular meningioma. This was followed by 

severe obstructive hydrocephalus. Left with marked visual 

loss, executive function deficits and poor memory. 

Disinhibition, which includes frequently asking for food, 

wanting to smoke, and making demands on staff. Well over-

weight. Has wife and son. Pre-illness, ran a bookshop.

CLINICAL   CASE



1. Reminders

Schedules – His therapy time-table is entered into the Alexa 

app, and he can ask for this schedule at any time of the day. 

At the time of an event, it will also cue him with a reminder.

2. Information Retrieval

Knowledge Retrieval – He may occasionally ask general 

knowledge questions of Alexa, e.g. how many books Charles 

Dickens has written.

Orientation – He will ask Alexa the time and date. 



3. Communication

Phone & Video calls – Due to his behavioural 

problems, his phone access is restricted, so he does 

not use Alexa to make phone calls or video calls (His 

uses Echo Dot which does not have a screen).

4. Shopping

Because of his impulsivity, we do not allow him to 

use Alexa for shopping.



5. Leisure Activities

Games – He has played a quiz game on Alexa.

Multimedia – He uses it frequently to play music and 

listen to audio books. He keeps the music constantly on 

as an auditory orientation to help him locate his room in 

the unit, which can be problematic due to his marked 

visual problems and also memory loss.

6. Environmental Control

Television – Because of his poor vision he does not 

watch TV.

Lights – He does not use it to control lighting his room.

20s video clip where he asks Alexa the time and what he 

is due to do next (Alexa replies, ‘Vape in 15 minutes’)



Clinical History

Lady in her early 40s. Multiple cerebral and spinal 

cavernomas. Tetraplegia. Epilepsy, with last seizure in 2013. 

Thyroidectomy. 

40s video clip where patient describes her use of Alexa, and 

how it may be useful in the future

CLINICAL   CASE



(Berry et al., Neuropsychological Rehabilitation, 2007)

• 77 year old, well educated 

woman.

• Limbic encephalitis 2002. 

Bilateral hippocampal 

lesions.

• Marked episodic memory 

impairment.

• 60s video clip where she 

talks about having Google 

Voice Assistant to play her 

music, and asks it who is 

the US President. [Note the 

issue of teaching the patient 

how to effectively give 

commands to the Google 

Voice Assistant]



1. Check how familiar the patient is with technology

2. Ensure they have a SmartPhone / Tablet for 

downloading control App & Wifi connectivity

3. Be with them when device is set up

4. (For visually impaired, have these on a portable 

audio recorder)

5. Have regular practice / learning sessions to 

check that the individual is comfortable using it 

and can use it efficiently

6. Keep uptodate with web resources on the device, 

software/hardware updates, etc

7. Ensure written instructions and tips for using 

device, ideally on wall poster next to device

Tips for Using Voice Assistants



B – ALEXA  TIPS 
 
 

1. Say a request in a loud, clear voice. Speak slowly. 

 
2. Always start a request with ‘ALEXA’ 

 
3. If you want Alexa to stop talking or stop playing music, say ‘ALEXA, 

STOP’ 

 
4. Some of the things you can ask of Alexa 

 

• Weather – ALEXA, WHAT IS THE WEATHER LIKE TODAY 

• Time – ALEXA, TELL ME THE TIME 

• Day/Date – ALEXA, TELL ME THE DATE 

• Lights – ALEXA, TURN OFF THE LIGHTS 

• Schedule – ALEXA, WHAT IS MY SCHEDULE 

• Doing Next – ALEXA, WHAT AM I DOING NEXT 

• Games – ALEXA, PLAY TRUE OR FALSE 

• News – ALEXA, TELL ME THE NEWS 

• Music – ALEXA, PLAY RADIO 1 / KERRANG RADIO / RADIO UCB2 

• Jokes – ALEXA, TELL ME A JOKE 
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Nintendo  Wii Microsoft  Kinect





Clinical History

Lady in late 40s. Traumatic brain injury in 2015 with diffuse 

axonal injury and diffuse subarachnoid haemorrhage. 

Wheelchair bound. Blind in one eye. Dysphagia and 

dysarthria. 

40s video of her playing a tennis game on Nintendo Wii

CLINICAL   CASE
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The Neuropsychologist, October 2018



www.therapy-box.co.uk

ChatAble is designed for adults who are unable to write or speak. 

ChatAble provides a grid of symbols that can be pressed to speak 

words and construct sentences. ChatAble includes customisable 

communication pages, a library of picture communication 

symbols, a customisable voice, language development and 

enables you to track progress.



www.tactustherapy.com
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www.unforgettable.org

Reminders and wifi-connectivity in 

some calendar clocks

iGuerburn Talking Dementia 

Clock Digital Calendar

£45

www.amazon.co.uk



Clinical History (earlier case using Voice Assistant)

Man in mid 50s. Underwent brain surgery in 2008 for left 

occipital intraventricular meningioma. This was followed by 

severe obstructive hydrocephalus. Left with marked visual 

loss, executive function deficits and poor memory. 

Orientation Button 

Clock

SPEAKS: Time – Day 

– Month – Date – Year

(also has daily alarm 

facility)
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2017

2018

Bobbie Ticknor



Inclusive Class VR

Oculus Quest

Google Cardboard

60s promotional video – first 

image of sea lapping onto 

shore is one viewed by patient 

in second video clip



Clinical History

Lady in mid 40s. Jugular foramen meningioma, haemorrhage 

with surgical decompression. Turner syndrome. 

Hypothyroidism. Bulbar palsy. Depression.

60s video. Describes watching VR clip of beach, with sights 

and sounds, and that this evokes past memories of holidays

CLINICAL   CASE



1. Relaxation / Mindfulness….transport yourself to 

another world

2. Put yourself in someone else’s shoes – teach 

compassion, anger management [social 

cognition]

3. Skill learning / re-learning (e.g. driving)

4. Home-to-Hospital – Re-create home environment 

in hospital, to make therapy more ecologically 

valid (e.g. practise climbing stairs, but with 

image of own stairs in VR headset)

Some Possible VR Applications in NeuroRehab



2 mins video
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American Journal of 

Occupational 

Therapy, 1990

Brief 15s video clip of 

iPad, lights and 

perfume diffuser used 

in relaxation session



Relaxation 

script = 

‘Floating on a 

cloud’

Images of 

clouds on 

iPad

Coloured 

light 

projected on 

walls and 

ceiling

Soft music

Diffuser with 

perfume
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PROMPTING  DEVICES



Clinical History

Man in early 50s. Left middle cerebral artery infarct in 

October 2018. Seizures post-thrombolysis. CT scan showed 

multiple posterior cerebral infarcts. Tracheostomy inserted in 

November 2018.

Due to stroke, he had lost ability to swallow reflexively, and 

had two episodes of aspiration pneumonia. In an attempt to 

wean him off tracheostomy, we planned to use one of these 

prompting devices to remind him to swallow or spit out his 

saliva at regular intervals. 

However, he recovered spontaneously by the time we were 

about to introduce the prompting device!

CLINICAL   CASE



1. Assistive technology has potential to transform 

the lives of those with a neurological disability, 

with secondary benefits for families and for 

healthcare staff.

2. Smart phones, voice assistants and virtual 

reality hold particular promise.

3. Research trials need to be carried out to provide 

a strong evidence-base for their implementation.

4. A need to keep in mind any ethical issues which 

may arise.

Conclusions



Thank you for your attention!

Related resources and links 

at Clinical Excellence UK website…..

www.clinicalexcellenceuk.com


