
1

Designing new electronic systems for 

care at home:

A stroke rehabilitation example

Geraldine Fitzpatrick

Interact Lab, Dept of Informatics, University of Sussex, Brighton UK

11 March 2009

BCS Meeting  
Some user -centred design mantras

ÅGetting technology right is only part of 
the story é the more critical part is 
getting the right technology

ÅDesigning technology to fit with 
people and to fit into (possibly 
transform) everyday life, not making 
people fit with technology

Outline

1. Aging population 

2. Self care / care at home

3. Reflections on aging, care, 
technology

4. Motivating Mobility project ð

stroke rehabilitation

Main message

Å Many things are technically possible but 
é
ð what will be acceptable, useful, and 

effective to clinicians / health care 
organisations and, in many ways more 
importantly, to patients and their families 
and carers?

Å New electronic systems need to be 
designed, not just to meet clinical 
drivers, but é
ð to fit the practical realities of ôeverydayõ 

home settings and to fit the needs of the 
ôwholeõ person ðhealth is one of many 
aspects of quality of life

Aging population

Definition of óolder personô

ÅNo exact definition
ðdepends on country, context etc

ðUN agreed cut-off age ôolder populationõ
Å60+ years

ðAge Concern (UK Charity for older people) & 
American Assoc of Retired Persons
Å50+ years

ðUK Office for National Statistics
ÅUses 50+ years in some of its reports

ðPensionable age ðôsenior citizensõ
ÅUK retirement age: males 65, females 60

ÅUS retirement age: 65
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By whatever definition, older 
people are: é

ÅIncreasing proportion of the population

ðUK Office for National Stats report ðAug 2008:

ÅMore pensioners than under-16's for first time ever 

ÅThe fastest growing age group are those aged 80 years and 

over (òoldest oldó)

ÅDiverse heterogeneous group

ÅLiving longer and healthier

ÅAdapting to the normal physiological problems 
of ageing
ðSensory processes

ÅVisual & Auditory

ðBody and Motor skills

ðCognitive processes

Older people are also é

ÅLiving longer with increasing chronic 
health problems
ðLikelihood of developing ôdisabilityõ/chronic 

health condition increases with age

ðEg 
Åhalf of 85+ require assistance with everyday 

activities

Å1 in 10 people over 65 & nearly half of people aged 
85+ have Alzheimerõs Disease (Alzheimerõs 
Association 2005)

Åcardiovascular & cerebrovascular disease (see next)

ÅImplications for gross domestic product 
and health budgets
ðôburden of careõ

Aging population ïhealthcare demands

http://www.un.org/esa/population/publications/worldageing19502050/pdf/205unite.pdf

Source: UN data for UK

Move to self care / care at home

Move to self care / home care

http://www.cumbria.gov.uk/adultsocialcare/services/telecare.asp

http://www.srstechnology.co.uk/images/telediag.jpg

http://ec.europa.eu/information_society/activities/eten/projects/project_of_the_month/200609_health_elife/health_elife3.jpg

Safety/security monitoring
Assistive Technologies 

(eg Tunstall)

Physiological monitoring
Telecare systems

(eg Docobo)

Significant EU/UK 

investment

Eg:

ÅUK: Preventative 

Technology Grant

ÅPartnerships for Older 

People Projects (POPPs)

Eg: Wearable technology

http://www.polar-uk.com/index.html

e.g., Polar monitoring ï
fitness, weight mgmt, 
runningé

Web services, tools, é

Diary, reminders, é
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Eg: Wearable falls monitor

- Sensors measuring heart rate & 

body movement (+ others)

- Transmits over wireless network

- Upload to remote assessment 
centre

Wrist Worn Accelerometer

Integrated Activity

Fall

Heart Rate + Waveform

Laurie Wilson, CSIRO,Australia - http://www.centie.net/docs/Telemedicine_in_CSIRO.pdf

Eg: Home Telecare system

(UniNSW -> MedCare Ltd)http://www.eng.unsw.edu.au/alumni/unsweng/issue7/elec.htm

http://www.chi.unsw.edu.au/publications/Home_Telecare/home_telecare.html

Eg: Electronic memory aids

MSR Cambridge - http://research.microsoft.com/hwsystems/

Eg Microsoft 

SenseCam: 

Passive image 
capture

Eg Orienting 

tool on a 
PDA ïMike 

Wu

Wu, M., et al. 

Participatory design of an orientation

aid for amnesics. Proc CHI '05. ACM

Eg: Bath Smart House Project

Gloucester Smart Home - tp://www.bath.ac.uk/bime/projects.htm

e.g., Supporting people 

with dementia

Night light

Cooker monitor

Locator

Time orientation

Purpose -built home projects

ÅDIRC project ðAberdeen
ðhomes for adults with severe 

autistic spectrum difficulties ð
opened Aug 2004 

ÅMillennium Homes LINK 
project ðGreenwich
ðsensors & PC for elderly 

ÅBT telecare 

ÅAnd many moreé

Eg: Activity monitoring: MIT House_ n

http://courses.media.mit.edu/2004fall/mas622j/04.projects/home/

Å77+ sensors/home
ïMonitoring daily living

ïJudging independence

ïDetecting changes in behaviour

ïMotivate healthy behaviour
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Inferring activities from sensor data

http://web.media.mit.edu/~emunguia/presentations/Pervasive2004.pdf

Eg Your bathroom activity 
é monitored based on sound

Jianfeng Chen et al (Pervasive 2005)
http://mll.csie.ntu.edu.tw/slides/Bathroom%20Activity%20Monitoring%20Base

d%20on%20Sound.ppt

Eg: Monitoring by carers

CareNet 

Display
Consolvo et al, 

Intel

Digital Family 

Portraits, 
Mynatt et al, 

Georgia Tech

Helping family/carers to ókeep an eye onô é

Best results (UK DoH report)

Health and other outcomes

Å increase in life expectancy, better control over symptoms

Å reduction in pain, anxiety and depression levels

Å days off work can reduce by 50%

Implications for the care system

Å visits to GPs can reduce by 40 to 69% 

Å hospital admissions can reduce by up to 50%

Å number of days in hospital may decrease by up to 80%

Å outpatient visits can reduce by 17 to 77%

Å A&E visits can reduce significantly 

Å medication intake, e.g. steroids, reduced

Å medicine utilisation is improved by 30%

Cost savings & improved health é 

é but socially isolated, bored?

http://www.dh.gov.uk/en/Healthcare/Selfcare/index.htm:

Fitzpatrick et al, Supporting self care ða practical option: Diagnostic, monitoring and assistive tools, 
devices, technologies & equipment to support self care, April 2006. 

Ayesha Dost, Research evidence on the effectiveness of self care support, Dec 2007.

Reflections on aging, care and 

technology ïa new approach?

Aging as a physiological process

ÅGeneral conceptions ðaging as deteriorative 
process ðphysiological process

ðBody doesnõt work as well as it used to

ðIncreased need for care and medication

ðSenses less sharp, memories deteriorate

òAging is a disease. The human lifespan simply 
reflects the level of free radical damage that 
accumulates in cells. When enough damage 
accumulates, cells canõt survive properly 
anymore and they just simply give up.ó

Earl Stadtman, National Institutes of Health 
[http://www.comparativeguide.com/reports/aging.pdf]
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Aging as a developmental process

ÅNewer theories of aging as being about 
more than physiological decline
ðaging as a positive developmental process

ðexperiential/phenomenological view

ÅExamples:
ðEriksonõs 8 (later 9) developmental stages

ðTornstamõs Gerotransendence

ÅConceptualises aging as a positive 
transformation
ðLeading to òinner security, wisdom, and 

greater overall well -beingó

ðFrom materialist to more ôcosmicõ view & 
increase in life satisfaction

Jim & Helenôs story Telecare experience reports

ÅStigmatisation as a ôsickõ person

ðChoosing not to wear devices

ðNot wanting portable devices on show

ÅConcern about aesthetics

ðòWe do not want our homes looking like a clinic 

or a hospitaló (Blythe et al, 2005)

ÅCreative work arounds

ðGetting out the other side of the bed to the 

pressure mat

ÅFalse alarms ðhighest category logged calls

ðUsed for company or reassurance rather than 

emergency!

Privacy, ethics é

Ethics of 

monitoring?

Who are we 

designing for?

What seniors say they want tech to do

ðFrom studies of people learning to use computers (Jose Rojas, 

Dave Harley, AC Silver Surfer Week reports, Goodman et al, etc)

ÅKeeping in touch ðfamily, friends

ðEmail, Chat etc

ÅWork, business, study

ÅContributing, volunteer work

ÅHobbies, interests, ongoing learning

ÅInformation seeking

ÅConnecting with family history, life stories


