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Population

Children with spastic cerebral palsy
GMFCS level I and 11

60% ()f Chﬂden Wlth CP Rosenbaum PL at al (2008)
Rodby-Bousquet & Hagglund (2012) www.canchild.ca
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CPOP

Opfelgningsprogram for cerebral parese

The Danish Cerebral Palsy Follow-up Program (CPOP)

National clinical quality database & Follow-up program

Standardized examinations
Gross motor function
Muscle tone
Passive range of motion
Orthotics and assistive devices

www.cpguidéﬁ.dk

Rasmussen et al (2016)
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Planning of interventions

Local teams

Interdisciplinary consultations

Examinations

Gross motor function

Gattpattern

Interventions

Rasmussen (2016)

www.cpguiden.dk
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Gait analysis

- Movements (kinematic)

- Forces (kinetics)
Gage (1994)

- Diagnose and monitor progress
Baker (2016)
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Data from gait analysis

Clinical practise

Ganganalyse rapport

Impairment focused interpretation

(Baker 2009)
- History
- Orientation: Gait indices
- Video

- Evidence and interpretation

- Kinematic / kinetic graphs

- Physical examination

- Patient reported outcome measures

Kinematic / kinetic graphs
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Data from gait analysis
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Research: Gait indices

Gait Deviation Index
Schwartz (2008)

Gait Profile Score
Baker (2009)

J

Gait Variable Score
Movement Analysis Profile
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Data from gait analysis

Research: Gait indices

Gait Deviation Index
Schwartz (2008)

A Gait Profile Score
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Data from gait analysis

Research: Gait indices

Gait Deviation Index
Schwartz (2008)

A Gait Profile Score
Baker (2009)
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Data from gait analysis

Research: Gait indices

Gait Deviation Index
Schwartz (2008)

A Gait Profile Score

g 20° Baker (2009)
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Gait analysis

- 40-70% Changes in treatment plans
Lofterod (2007), Cook (2003), Kay (2000), Deluca (1997)

- 77-97% Compliance

Wren TA (2013), Lofterod (2007), Wren TA (2005)

- Effectiveness of interventions
Franki (2014), Van den Broeck (2010), Wren (2013)
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Motivation for the study

Combining the CPOP with the use of gait analysis
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Study aim

Rasmsen o
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Study aim

This study aimed to determine if indivi-
dually tailored interdisciplinary
interventions with gait analysis lead
to greater improvements than individu-
ally tailored interdisciplinary
intervention without gait analysis in
overall gait pathology, walking perfor-
mance and patient-reported outcome
measures of function, disability and
health-related quality of life.

BMC Pediatrics

( ! ) Cosshiack

protocol

Helle Matzke Rasmyssen12
Ulrike Dunkhase-Hejn s

« Niels Wisbech pege, sen'? s, ergaar s Kjaersgaard Hanser,
ch Pedersen’2
+ Yanko Petkoy5 | ji2 o Overgazrd,
kov®, Vithelm Engell’?, Richarg Bakeq’ n’ o ! :
A and M

4 Anders Holsgaard-Larsen, 2

Abstract

' \usculoskeletal
this study is to test the
used are superior o

comparing th, f
1 ing the effects
GA versus ‘care as ysyaf i i o

in children with ¢

falsgov NCT02160457

Registered June 2, 7014

" t lune 2,

215y, Gait Deviation Ingiey, Study protoc .
Study protocol

Protocol article:
Rasmussen HM, edersen NW, Overgaard S, Hansen

LK, Dunkhase-Heinl U, Petkov Y, Engell V, Baker R,
Holsgaard-Larsen, A BMC Pediatrics (2015)

Article IIb - resubmitted
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Outcomes

- Overall gait pathology
- Walking performance
- Function & disability

- Health-related quality of life
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Instrumented gait analysis

Gait Deviation Index (primary outcome) X

1-minute walk X

Patient reported outcome measures

Pediatric Evaluation of Disability Inventory X

Mobility scale

Pediatric Outcome Data Collection Instrument X

The Pediatric Quality of Life Inventory X

Cerebral Palsy Module




Interventions

Experimental interventions Control interventions
with gait analysis report without gait analysis report

Local healthcare teams
Individually tailored interventions

Orthopaedic Spasticity Physical Orthotics
surgery management therapy

S D U /{‘ 17 Region Symrk




Enrolment

Allocation

Follow-up

Analysis

Results

160 Letters of invitation were sent to eligible children by mail

4{

48 Did not answer
29 Not interested in the study

83 screened

by telephone

7 Not interested after screening
16 Not eligible after screening:
Orthopaedic surgery (n=>5), planned moving (n=3),
diagnosis had changed (n=6) and did not
understand Danish (n=2)

60 Baseline assessments

Instrumented gait analysis (n=60), 1-min walk test (n=57) and questionnaires (n=58)

60 Randomised
‘Two participants (one from each group) were randomised with another participant.

30 Allocated to experimental group

30 received individually tailored interdisciplinary

intervention with Instrumented gait analysis
provided by 29 different combinations of local

healthcare teams.

30 Allocated to control group
30 received individually tailored interdisciplinary
intervention without Instrumented gait analysis
provided by 29 different combinations of local

healthcare teams.

26 Follow up a ents
(26 weeks)

24 participants completed all subscales in the

questionnaires

25 Follow up assessments*
(26 weeks)

24 participants completed all subscales in the

questionnaires

[

29 Post intervention assessments®
(52 weeks — primary follow-up)
IGA (n=28), 1-min walk test (n=24) and all
subscales in the questionnaires (n=27)

29 Post intervention assessments®

(52 weeks — primary follow-up)

IGA (n=27), 1-min walk test (n=23) and all subscales

in the questionnaires (n=27)

30 Included in the I'TT analysis

1-min walk test (n=28) and all subscales of the
patient reported outcome (n=29).

30 Included in the I'TT analysis

1-min walk test (n=29) and all subscales of the patient

reported outcome (n=29).

SDU<

Flow chart
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Results

Flow chart: Enrollment

160 Letters of invitation were sent to eligible children by mail

4{

48 Did not answer
29 Not interested in the study

83 screened

by telephone

Enrolment

7 Not interested after screening
16 Not eligible after screening:
Orthopaedic surgery (n=>5), planned moving (n=3),
diagnosis had changed (n=6) and did not
understand Danish (n=2)

60 Baseline assessments
Instrumented gait analysis (n=60), 1-min walk test (n=57) and questionnaires (n=58)
T

‘ 60 Randomisc

o participants (one from each group indomised with another participan
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ntervention with rumen it an intervention witk it ana
provided t lifferent combinations of loca provided 1 o s of loca
healthcare teams, hea re team
Follow up assc ) 51 up a )
26 weeks 26 week
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5 primary f D, 5 primary f
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Results

Flow chart: Allocation

60 Randomised
‘Two participants (one from each group) were randomised with another participant.

g
S
2 |
2 30 Allocated to experimental group 30 Allocated to control group
< 30 received individually tailored interdisciplinary 30 received individually tailored interdisciplinary o
intervention with Instrumented gait analysis intervention without Instrumented gait analysis
provided by 29 different combinations of local provided by 29 different combinations of local
healthcare teams. healthcare teams.

T T
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Results

Flow chart: Allocation

Participants

Study II-I11

Number, n
Age, mean (SD)

Sex, girls/boys, n (%)

60 Randomised
‘Two participants (one from each group) were randomised with another participant.

CP subtype, UL/BL, n (%)

30 Allocated to experimental group 30 Allocated to control group GMFCS I II o/
30 received indi d inte ary 30 receive ilore iplinary Py n (o)
intervention wi s anal

intervention without Instrume:

Allocation
2

a

a

60
6 y10 m (1y3m)
21/39 (35/65)
43/17 (72/28)
42/18 (70/30)

on wit
provided by 29 different comk

healthcare teams.

T T

60
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Results

Flow chart: Follow-up & analysis

reening

Orthopaedic surgery (n=5), planned moving (n

nde nd Danish (n=2
[ essmer
Instrumented gait analysis (n=60), 1-min walk t 57) and questionnaires (n=5
60 Randomise
o participants (one from each group) were randomised with another participan
30 Allocated to experimental groug \llocated to control groug
0 received individually tailored interdisciplinar 30 received individually tailored interdisciplin
ntervention with rumente it analys intervention without Instrumented gait ana
provided L combinations of loca provided by 29 different combinations of loca
healthcare teams healthcare team
!
— T T
26 Follow up assessments? 25 Follow up assessments?
(26 weeks) (26 weeks)

Follow-up

24 participants completed all subscales in the
questionnaires

24 participants completed all subscales in the
questionnaires

29 Post intervention assessments®
(52 weeks — primary follow-up)
IGA (n=28), 1-min walk test (n=24) and all
subscales in the questionnaires (n=27)

29 Post intervention assessments®
(52 weeks — primary follow-up)
IGA (n=27), 1-min walk test (n=23) and all subscales
in the questionnaires (n=27)

\ Analysis

30 Included in the ITT analysis

1-min walk test (n=28) and all subscales of the
patient reported outcome (n=29).

30 Included in the ITT analysis

1-min walk test (n=29) and all subscales of the patient
reported outcome (n=29).

A
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26 weeks

52 weeks
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Results

Between-group differences

-20
L

In favor of Control

In favor of Experimental

Gait Deviation Index (GDI)
1-minute walk test (metre)

PEDI, Functional skills

PEDI, Caregiver assistance

PedsQL, Daily Activities

PedsQL, School Activities

PedsQL, Movement and Balance
PedsQL, Pain and Hurt

PedsQL, Fatigue

PedsQL, Eating Activities

PedsQL, Speech and Communication
PODCI, Global functioning scale
PODCI, Upper extremity function
PODCI, Transfer and basic mobility
PODCI, Sports and physical functioning
PODCI, Pain/Comfort Scale

PODCI, Happiness Scale
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Results

Applied interventions & compliance

Applied interventions Exp CON
Physiotherapy 24 24
Orthotics 8 12
Spasticity management 7 10
Orthopedic surgery 0 1

n=28/29,p => 0.05
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Results

Applied interventions & compliance

Compliance + Rec + app + Rec
Physiotherapy 24 28
Orthotics 6 10
Spasticity management 5 14
Orthopedic surgery 0 1
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Conclusion

Study aim

This study aimed to determine if indivi-
dually tailored interdisciplinary
interventions with gait analysis lead to
greater improvements than individually
tailored interdisciplinary intervention
without gait analysis in overall gait pat-
hology, walking performance and
patient-reported outcome measures of
function, disability and health-related
quality of life.

SDU&

Conclusion

This study could not confirm the hypo-
thesis that improvement in the overall
gait pathology, walking performance and
patient-reported outcomes following
individually tailored interventions when
gait analysis is used are superior to those
following ‘usual care’ in a case-mix of all
children with cerebral palsy at GMFCS
levels I and II, at an early age.
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Perspectives

Study results - Gait analysis

Explorative data - analysis
Christina Esmann
Measure of processes of Care
Gross Motor Function Measure (selected items)
Gait Analysis

Validation of methods used for interpretation

Dissimination of recommendations
Aherence to recommendations
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GDI score

Difference in

Change in participants
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Participants and their parents {
The local teams and helathcare professionals
Resarch assistants & collegues

University of Southern Denmark,

Odense University Hospital Research grant,

Region of Southern Denmark Research grant and PhD grant, The Physiotherapy Practice Foundation,
The Ludvig and Sara Elsass Foundation,

The Linex Foundation and

The Danish Physiotherapy Research Fund.
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