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‘To examine the scope, effectiveness and appropriateness of

systems to support home-based rehabilitation programmes
for older people and their carers’
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More effective rehabilitation will
help people remain at home

DOH 2000
Tony Rudd Guys & St.Thomas



focnrrme REVIEWrIsstuerl 2004
r NErany based rehabilitation services for
el KE | _atlents at home
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o _based Exercise programme improves

= ' Stand!in patients with chronic stroke
= Jf’(WIonger et al Clin Rehab 2002).
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-~ = Dynamic or isometric resistance training

- improves function and decreases pain in OA
(Topp et al Arch Phys Med Rehab 2002).
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tlon tradltlonally hands on —
1t)gy that can enable and support
|I|tat|on IS not being exploited.

_,.-

; '; etltlon S primary contributor to
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“?runctlonal recovery but compliance is poor.

,_ = 4T/ get older I am inclined to do /ess of the things
/ ought to do and more of the things | want to do.’
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Quality and skill acquisition are important !
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vuerr " (Pedometer Oddstock FES)
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Jio _} ppes (angle / rate of turn)
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= Aegx erometers (velocity)
e f-.:-B frequency, magnetic field
= VTdeo systems
'-‘%_':;—"*-‘-‘-‘ ~ = Passive (Vicon) or Active (CODA)
- = Robot arms (MANUS/MIME)

Zheng et al, Med. Biol. Eng. Comp. 2005
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ngle axis accelerometer -

Actlvpal monltorlng o) f addltlonal

Activity summary for 2Z16CF104 May
activPal serial number: 21 BCF104
4 Start Time: 01:42:01 PM 19-May
SITLIE STARMD STER Stop Time: 02:11:51 Pr 1 9-Mary
Elap=sed Time: 00:29:30

TIME (h:m:s)
[ IStingLying: 00:23:34(79.9%)
3 00:05:54{20%)

000002 {0.1%:) '

TOTAL HUMBER. OF STEPS: 2

Energy Expenditure: 0.5 MET.h

Upright Events: 32
Seatedlying Events: 31

Bratton et al, SRR July 2005 MRYA NH5

BNI
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HoVamuch extra practice. 2
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Activity profile for 216CF104 May 19 01-42-01 PM to May 14
activPal zerial number: 216CF104
Start Time: 01:42:15 P 13-Map-05
SIT/LIE STAND STEP Stap Time: 02:11:30 Pk 13-k ap-05
EI-EIIJS!EEI Time: 00:29:15 EE [METI"I] 03
Sit/Lie 17.8min
Stand 0.Omin ‘\
19-May-05 01 PM , , , e N
1] 15 a0 45 EO 070 u/d transitions
EE [MET.h]: 0.2
Sit/Lie 5.3
Stand 5. 9min ’
Ste 0. Ornir
ozpFv NI . . -t
1] 15 a0 45 B0 31431 u/d ransitions

m extra training
O rest of the day
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3 stored on SD memory
pnload, artifact rejection

McRoberts gait test
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~ * Assessment of sit to stand . o
performance after Pain e
Management. www.dynaport.nl




SEView Ilterature
_:; 'lfy specific rehabilitation interventions

Generate rehab movement templates

'U .

resent scenarios to focus groups
= 5 Establlsh design specification

6. Evaluate prototype device with users
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{, *‘tlgatlon of older adult participants
3 Hcycllc drinking activities
ed repetition

- e linear and angular measures
- = Time derivatives of linear and angular measures
e Joint and segmental measures

Hammerton & Gittoes 2005



"UPPER BODY MODEL

Marker

Marker name

C3

C7

112

Acromian

UArm wandP

UArm wandD

Lateral epicondyle

LArm wandP

1
2
3
4
)
6
7
8
9

LArm wandD

RN
o

Radial styloid

—_—
—_—

Ulna styloid

4 segment model

N
N

3mcp
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w

13 segmental markers e

amcp

4 supplementary markers e




T
IPORAL CHARACTERIST

e C(ING
Non-Stroke Stroke
Sycle duration (s) 3.28 3.76
F:’jﬁhase (s) 1.63 1.97
e (49.7% ) (52.4%)
| Downward phase (s) 1.60 1.67
- (48.9%) (44.2%)

Hammerton & Gittoes 2005
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e ratlons (e g cup to mouth)
 of F joint motions (elbow
/extensmn)
- Segmi ment deviation (trunk motion)
e '* teractlon of joint actions (coordination)

' #-;LJEﬂd effector peak velocity
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How much data, real time or summary ?



ence of rehabili

Upper limb function
Walking Balance

- More e ective rehab

Practical Issues
Ease of application

Ease of use
Issues Nature of user
informing feedback
. Remo emomtorlng desig n Support in using
- __F__E__ ige of levels of support device

Availability of device
Support / maintenance

____-r_'; Role as motlvator

Psychological issues
Cognitive and Motivation
Value of feedback in
motivation
Self esteem
Coping with home
rehabilitation

Carer's Role
Lack of expertise
Partnership in rehab
Encouraging independence
Conflict

McNair and Islam 2005
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rate of turn

acceleration magnetic field
Unit [deg./s] [m./s"] [mGauss] _—
Dimensions 3 3 3
Full Scale [units) +,/- 8900 +/- 20 +/- 750
Linearity [%6 of FS) 0.1 0.2 1
Bias stability Compensated
(units 1o S5 0.02 0.5
Uncompensated
(units per “C)™® 1 0.02 -
Scale factor Compensated
stability (36 1o ] - 0.05 0.5
Uncompensated
(% per "C)= 015
Moise (units RMS) 0.7
Alignment errort (deg] Q.1
Bandwidth [Hz] S0

Physical Specifications

Interface:

Operating Voltage:
Supply Current:
Ambient Temperature
Operating Range:
Outline Dimensions:
Weight:

Serial [RS-232 max 460k
5.5 V [adapter available)
40 mA

0°C - 55°C
39 x 54 x 28 mm [W x L
a5 g
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VNI motion tracking,Systemn

-_:;-‘f“' evaluation with CODA

40

" e

$1(0.0.0)

SIS0

Human arm

Fixed point

WRIST Y (CM)

Fig. 1.

Kinematics of a human forearm (the fi xed point 1s the elbow jomt).

Zhou and HU IEEE EMBC 2005
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M D Q' ]giie) “hat or clething
utarget maneeuvre With therapist
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9 Jéé'nt replicates the movement

——

_,: S'ystem records data (quality and guantity)

5. ‘Data downloaded to base station
= 6. Feedback to patient and carers
/. Feedback to HCP’s
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— ‘fr of trust In technology

=
= peratlonal anxiety following a bad experience

=

Alan Newell, University of Dundee



R@'f@r@"fi'ﬁ et
g Jeups (hardware and user interface)
v.a.' g ation of prototype
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J -’f dies on hospital patients
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:f ﬂ,_Heme based trials (January 2006)
_' e Evaluate performance - users and HCP’s

This work finishes November 2006
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