Does optimised cueing therapy make a difference to
gait-related mobllity in Parkinson’s disease?

University of Northumbria, Newcastle
Katholieke Universiteit, Leuven

Vrije Universiteit, Amsterdam

1376 km

RES

mobility for people




RES!

The mobility problem

‘mability for pecple



Improvement with cueing

mability for pecple

WU university medical center



The mobility problem

mmmmmmmmmmm




RES

Improvement with cueing

mability for pecple

S

\\'\

WU university medical center (/



NSCUE

What Is cueing?

‘Applying temporal (rhythmical) or spatial
stimuli associated with the initiation and
ongoing facilitation of motor activity (gait) ’

Lim et al., 2005



Rhythms, stripes, music, ...

 Augment rhythm (metronome, other modalities)
 |ndicate step length (stripes)

 Drawing attention to otherwise automatic
movements
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First descriptions

first report on cues
(Wilzenben)

first study of cues (Martin)

first training program using cues (Dietz)
auditory cueing (Mclntosh)

first RCT cueing (Thaut)

The Rescue project



Studies of the effect of cueing on gait
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Alternatives for auditory cueing?



Laboratory studies Amsterdam (1) van Wegen et al, 2006

1. Studies on visual & som. sensory cueing



Laboratory studies Amsterdam (2)

2. Study on somatosensory cueing

van Wegen et al, 2006



Laboratory studies, Leuven

Studies on auditory cueing

Willems et al, 2006
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Conclusions from systematic review on
cueing

“There Is strong evidence that rhythmic auditornemg enhances
walking speed in patients with PD

“No studies investigated therapeutic effects ofilaor somatosensory
cueing in PD”

“A transfer must be made from the laboratory sitaatto the home
situation to investigate specific gait related aidtes and its impact on
activities of daily living (ADL).”

“More high quality studies are needed to underha effects of
different types of external cueing.”

Lim et al., 2005






Patient information sheets






The RCT

153 subjects

3 universities (New Castle, Leuven, Amsterdam)
Grant from the European Commitee

3 years

Focus on gait and gait related activities
HomeTherapy with the help of cues




Cueing

e Auditory cues (metronome)
¢ Somatosensory cues (rhythmic vibration)

* Visual cues:
— Rhythmic spatial (stripes)
— Rhythmic temporal (flashing light)
— Non rhythmic, stationairy (visual anchor)






Criteria for patient selection in the RCT:

Diagnosis ‘idiopathic PD’;
An age under 80 years;
Hoehn and Yahr stage: 2 to 4;

Sufficient orientation in time and place (Minimal Mental
State Examination 24);

A stable medication regime;
No co-morbidity that may influence mobility;
Signed informed consent for participation
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Test battery

Parkinson specific problems

Gait related parameters (e.g. speed, step
length, falls, balance)

ADL
Quality of Life



Clinimetrics in RESCUE (cf. ICF 200)

n

UPDRS UPDRS PDQ-39
Hoehn-Yahr Posture & Gait score HS-36

MFI PDQ-39 | nCdaér)t(egiver Strain
HADS MDS

MMSE

Functional Reach
Timed balance test
Timed-Get-up & Go
10-meter walk test
FOGQ

NEAI



Example of timed balance test



Treatment
e 3 times a week, 3 weeks, 30 minutes

— Chosen because of previous 9 session limit on
reimbursement

e At home!



Treatment guidelines

e Based on:
— Laboratory studies
— Literature
— Experience



Domains of functional limitations in PD
(Plant et al)

. gai’[(walking speed, stride length, distance)
* balance&high risk of falling)
* pOsturestooped)

e transfergbed, chair)



Results

a selection!
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Intervention effect: =-0.849 (0.302); p=0.005 -4.2%



Comfortable walking test (gait speed)
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eIntervention effect: =0.052 (0.018); p=0.005 5.2cm/s



Comfortable walking test (step length)
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Freezing of Gait Questionnaire
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eIntervention effect: =-0.866 (0.410); p=0.017
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Single Leg Stance Left
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Activity Monitoring

e = Assessment of activities in the natural, home environment

— Postures
« Standing
o Sitting
e Lying

— Motions

Walking
Stair-walking
Running
Weelchair driving
Bicycling

e« Same measurement schema as other outcomes



The Vitaport Activity Monitor

(VAM, Temec Instruments, B.V.)

« Recording of accelerations of legs/trunk
In portable computer

e Classification of body movements in
activities such as walking, sitting,
standing, lying, biking etc.

e|deal for use in home situation!!



 Monitoring during a regular day

8.00 am 18.00 pm
Arrive in the morning Return at night
Apply VAM Assessments

Leave Remove VAM
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+/- 25 minutes extra walking activity during an 8 hour day

Intervention effect: =4.173 (0.923); p < 0.001



Summary
Significant positive results for:

Gait (walking speed, step length, duration)
— Posture and Gait score, 10 m walk test, act. monitoring

Balance Control
— Single leg stance

Fear of falling
— FES

Transfers and walking (TGUG faster)
ADL: NEAI domestic tasks,

Quality of Life: mobility, ADL (PDQ-39)
Fatigue (MFI mental, reduced activity)



Conclusions from the RESCUE trial

The effects are specific and do not generalizectly to ADLs that are not
trained in the programme and not related to outcohmaobility.

However, patients show an increased activity level a reduced
perception of physical fatigue according to the MFI

No effects are found for symptoms of fatigue no¢ctly related to
physical activities as well as mood and healthteglajuality of life as
measured with the HADS, MFI and PDQ-39.

Finally, the reduction in burden of caregiver imast significant (p =0.06)



Thank you....



Mechanism

 Temporal rnythms

— External rhythm compensates/augments the defactiemal
rhythm of the Basal Gangli@haut ea, 1997)

— Cues draw attention to the act of walkingrris 1996, Azulay 1999)
e ‘Making explicit what is normally automatic

— Changes in regional Cerebral Blood Flow (rCBFE a&
alternative pathways®rooks, 2001; Hanakawa ea, 1999;Haslinger ea, 2001



Mechanism

o Spatial rnythms (transverse lines)

— Visual distance information scales a defectiveansét through
attentional pathways (Morris ea , 1994, 1996)

— Lines provide a moving target and generate ofuw @ised to guide
action (Azulay ea, 1999)

— Compensation by the Pre- Motor Cx via the Postétaretal Cx for
impaired Suppl. Motor Area function (Hanakawa e@9)9



Summary from the RESCUE trial (1):

A Rhythmic cueing programme (RCP) increases stadgth and gait
speed, reduces stepping frequency and (with thmtjaves gait
performance in patients with PD, however, effecésralatively small.

RCP improves balance control as shown by the egpstanding balance.
RCP decreases self-report of burden of ‘freezingjait.
RCP increases the confidence not to fall in penfog ADLSs.

However, treatment by rhythmic cueing does noticedthe incidence of
falling, nor does it have detrimental effects oa itficidence of falling.

The effects of a RCP are mainly restricted toitibervention phase and
hardly sustain on the long term when treatmentoissed.



