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Evidence for Practice

Effectiveness of Supported Treadmill Training on Functional Mobility in
School-Aged Children with Cerebral Palsy

Prevalence: The Canadian
Institute of Child Health reported that
7.7% of Canadian children live with a
disability.” Cerebral palsy (CP) is the
most common and significant
physical disability in childhood, with
an incidence of 1 in 500 births.? CP
is a non-progressive, but often
changing, disorder of movement and
posture, secondary to brain injury or
malformation in early stages of
development.? CP can be classified
using the Gross Motor Function
Classification System (GMFCS),
based on children’s functional
abilities and need for assistive
devices.® Children with a GMFCS
classification of level | walk
independently whereas children with
a classification of V are very limited
in their ability to move themselves
around, even with assistive
technology.?

Enhancing Function in CP:
Because there is no cure for CP, the
primary aim of intervention is to
improve functional motor skills after
determining the cause of functional
deficit and severity of dysfunction.’
Walking is a fundamental motor
performance task and the motor skill
most frequently requested by
families of children with CP as the
intervention focus.® Developing
walking skills can have a significant
impact on function in many other
areas of life. Children who are able
to walk are more successful in social
roles and activities of daily living than
children who use a wheelchair.°
Thus, it is reasonable to predict that
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increasing the ability of children with
CP to walk will lead to reduced
restrictions and enhanced
participation in life activities.

Intervention in CP: Although
many therapy interventions have
been tried over the years for children
with CP, such as
neurodevelopmental treatment ” and,
more recently, constraint-induced
movement therapy,8 supported
treadmill training (STT) is the only
intervention aimed directly at
enhancing functional mobility, the
motor goal most frequently
requested by children with CP and
their families.’

Treadmill training with partial
body weight support has proved
effective in restoring gait in adults
with stroke.® This method of training
involves the use of a body-weight
support harness during the treatment
and is congruent with contemporary
models of motor control and motor
learning that recommend a task-
specific approach that emphasizes
repetition and practice. Recently,
supported treadmill training (STT)
has emerged as a treatment
approach to improve the gait of
children with CP.™ In this case the
support harness allows the therapist
to hold the child over the treadmill.
This partial un-weighting allows the
child to practice walking at a faster,
more typical pace without the
exertion expected during over-
ground walking.' The support
harness also allows the therapist to
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use their hands to manually assist
the child in walking.

Although studies have evaluated
the physiological responses to STT
in children with CP,"""* few studies
have examined its effects on
functional mobility. The available
studies varied greatly in their
protocols, with program intensity
ranging from 1-6X/week for 2 - 23
weeks.>*1%18 For example,
Richards et al.™ undertook a
feasibility study that was completed
through a pre-post design of 4

children with CP younger than age 3.

The results indicated that STT was a
feasible intervention that could
positively affect functional mobility."
Subsequently, two studies (a case
report and a pre-posttest study with
10 children) have evaluated the
effectiveness of STT in improving
functional mobility in school-aged
children with CP as measured by the
Gross Motor Function Measure’s
(GMFM),™ with results indicating a
significant increase in GMFM
scores.>'” Three additional studies
have been published with results on
STT in school-aged children with CP
in 2007. Two pre-posttest studies
were conducted with 6 children
each.”®"” Results indicated a
significant increase in group mean
walking speed over 10 meters
(although distance walked on the 6-
minute walk test showed only minor,
non-significant improvement)'® and
significant improvements in walking
velocity and energy expenditure.’” In
addition, a small (n=14) matched
pairs controlled trial was completed
with results indicating a significant
improvement in self-selected walking
speed over 10 meters in the
intervention group.'®
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Due to the inability to make
inferences from a case report and
the lack of a control group in the pre-
posttest studies, limited evidence (as
determined by the Centre for
Evidence Based Medicine)'® from
one small non-randomized controlled
trial is available to provide support
for STT as an intervention for
children with CP."® Further research
is needed to determine if STT can be
used to improve mobility in children
with CP.

Significance: Treadmill training is
a promising intervention for children
with CP. Gaining a better
understanding of the effects of STT,
and of specific STT protocols, would
assist therapists throughout British
Columbia (BC) in knowing whether
or not this is an efficacious type of
intervention for their clients with CP.
If STT is found to be effective in
improving functional mobility, it can
be carried out in any region of the
province, whether in a child
development centre, a community
centre, a school, or in the child’s
home. STT may not only have an
important impact on the overall
participation of children with CP but
could also have far reaching
implications for enhancing the quality
of life of all children with disabilities
throughout BC.

This literature review was
completed by Tanja Mayson (MSc,
BScPT) on March 30", 2007 and
was used in a grant proposal to fund
research regarding the effectiveness
of supported treadmill training in
school-aged children with cerebral

palsy.

Written by Tanja Mayson, MSc, PT



Supported Treadmill Training in School-Aged Children with Cerebral Palsy

References:

1.

Canadian Institute of Child Health. The
Health of Canada’s Children: A CICH
Profile — Children and Youth with
Disabilities. 2000. Available at:
http://www.cich.ca/PDFFiles/ProfileFact
Sheets/English/DisabilitiesEng.pdf.
Accessed February 16, 2007.

Colledge N. A Guide to Cerebral Palsy.
1999. Available at:
http://www.ofcp.on.ca/A%20gquide %20to
%20CP.PDEF. Accessed February 16,
2007.

Palisano RJ, Rosenbaum P, Walter S,
et al. Gross motor classification system
for cerebral palsy. Dev Med Child
Neurol. 1997;39:214-223.

Adam R, Snyder P. Treatments for
cerebral palsy: making choices of
intervention from an expanding menu of
options. Infant Young Child. 1998;10:1-
22.

Schindl MR, Forstner C, Kern H, et al.
Treadmill training with partial body
weight support in nonambulatory
patients with cerebral palsy. Arch Phys
Med Rehab. 2000;81:301-306.

Lepage C, Noreau L, Bernard PM.
Association between characteristics of
locomotion and accomplishment of life
habits in children with cerebral palsy.
Arch Phys Med Rehab. 1998;78:458-
469.

Harris SR. In: Basmajian JV, Wolf SL.
Therapeutic exercise for children with
neurodevelopmental disabilities. In:
Therapeutic Exercise. 5" ed. Baltimore,
MD: Williams & Wilkins; 1990: pp. 211-
220.

Deluca SC, Echols K, Law CR, et al.
Intensive pediatric constraint-induced
therapy for children with cerebral palsy:
randomized, controlled, crossover trial. J
Child Neurol. 2006;21:931-938.

Hesse S, Bertelt C, Schaffrin A, et al.
Restoration of gait in non-ambulatory
hemiparetic patients by treadmill training
with partial body weight support. Arch
Phys Med Rehab. 1994,75:1087-1093.

Sunny Hill Health Centre for Children 2007

3

10.

11.

12.

13.

14.

15.

16.

17.

McNevin NH, Coraci L, Schafer J. Gait
in adolescent cerebral palsy: the effect
of partial unweighting. Arch Phys Med
Rehab. 2000;81:525-528.

Maltais M, Wilk B, Unnithan V, Bar-Or
O. Responses of children with cerebral
palsy to treadmill walking in the heat.
Med Sci Sports Exer. 2004;36:1674-
1681.

Maltais M, Pierrynowski M, Galea V,
Bar-Or O. Physical activity level is
associated with O2 cost of walking in
cerebral palsy. Med Sci Sports Exer.
2005;37:347-353.

Richards CL, Malouin F, Dumas F, et al.
Early and intensive treadmill locomotor
training for young children with cerebral
palsy: a feasibility study. Pediatr Phys
Ther., 1997;9:158-165.

Russell DJ, Rosenbaum PL, Avery LM,
et al. Gross Motor Function Measure
(GMFM-66 & GMFM-88) User’s Manual.
London: MacKeith Press; 2002.

Day JA, Fox EJ, Lowe J, et al. (2004)
Locomotor training with partial body
weight support ona treadmill in a
nonambulatory child with spastic
tetraplegic Cerebral Palsy: a case
report. Pediatr Phys Ther. 2004;16:106-
113.

Phillips JP, Sullivan KJ, Burtner PA, et
al. Ankle dorsiflexion fMRI in children
with cerebral palsy undergoing intensive
body-weight supported treadmill
training: a pilot study. Dev Med Child
Neurol. 2007;49:39-44.

Provost B, Dieruf K, Burtner PA, et al.
Endurance and gait in children with
cerebral palsy after intensive body-
weight supported treadmill training.
Pediatr Phys Ther. 2007;19:2-10.

. Dodd KJ, Foley S. Partial body-weight-

supportde treadmill training can improve
walking in children with cerebral palsy: a
clinical controlled trial. Dev Med Child
Neurol. 2007;49:101-105.

. Centre for Evidence-Based Medicine.

Oxford Centre for Evidence-Based
Medicine Levels of Evidence. 2001.
Available at:
http://www.cebm.net/levelsofevidence.a
sp#refs. Accessed February 16, 2007.

Written by Tanja Mayson, MSc, PT



