Adaptive Standing in Early Intervention

for Children with CP

BY ELENA NOBLE, MPT AND MICHELLE MEIER, PT, DPT

An infant’s motor development begins long before birth
with in-utero reflexive movements and activity in re-
sponse to light, sound and touch to help the baby build
strength and survive outside the womb. After birth the
developmental journey becomes more visible with rapid
acquisition of motor skills and cognition within the first
few years. These early years are a critical time of devel-
opment across cognitive, emotional and motor domains.
Early active movement and environmental exploration
drives development through the building of cortical con-
nections in response to the movement.'

Infants with developmental challenges who lack early
access to independent weight-bearing and mobility, with
the associated opportunities to participate and interact
with their environment, are unable to take advantage of
this critical window of brain plasticity. This results in loss
of function with increasing risk for secondary complica-
tions later on.?> Through early and “on time” interven-
tion, clinicians and parents take advantage of this critical

developmental window to provide appropriate opportuni-

ties for young children to move, explore and develop.

Cerebral Palsy:
Early Identification and Prognosis

Cerebral palsy (CP) is the most prevalent physical dis-
ability in childhood.® Although CP is non-progressive in
nature, the associated neuro-motor characteristics affect
early motor development and the acquisition of sitting,

standing and walking skills, so early diagnosis is essential.

Most children with CP or at high risk for CP can be

identified before six months of age using neuroimaging
and sensitive assessment tools such as the Prechtl’s
General Movements Assessments (GMA) and the Ham-
mersmith Infant Neurological Assessment (HINE).%’ The
cut-off scores on the HINE before two years of age also
provide a general estimate of the severity of a child's
motor function using the five levels of the Gross Motor
Function Classification Scale (GMFCS). Children in GMFCS
Level | have independent function and ambulation capa-
bilities whereas children in GMFCS Level V are non-am-
bulant and dependent for most functional activities.?
However, only after two years of age can a GMFCS level
be reliably determined, because in the first two years of
life factors such as a late-onset spasticity, continued early
development of motor skills, and neuroplastic responses
to intervention have a significant impact on a child's
motor function.?

The prognostic motor curves detailed by Rosenbaum and
colleagues indicate that children across all levels of the
GMFCS make rapid gains in motor function during the
first two years of life, with 90% of skill acquisition occur-
ring by age five. This data provides parents and clinicians
a means to understand the developmental path of their
infant and plan interventions that are timely, appropriate
and effective.

Early Intervention

Clearly intervention cannot start soon enough for infants
with CP or those identified at high risk for CP to maximize
the critical period of development."® A comprehensive
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set of International Practice Guidelines provides us with
a road map for best practice for this population.’ These
evidence-based guidelines describe early interventions
for children from birth to two years old with and at high
risk for CP across domains including motor, cognition,
communication, sleep and musculoskeletal health. For
the last of these domains—musculoskeletal health—the
guidelines include a strong recommendation for adap-
tive standing. This is especially relevant for infants and
children who are non-weight-bearing and therefore at
additional risk for hip dysplasia. The guidelines suggest
“regular use of standing equipment for positioning as
part of an active intervention program, to potentially
decrease hip migration percentage and maintain hip
abduction range of motion.” In the early intervention
population, the benefits of standing certainly extend be-
yond two years of age with evidence continuing to point
to adaptive standing improving hip health and positively
impacting bone mineral density in children under five."'%12

Adaptive standing interventions ideally start at the time
when weight-bearing would occur in typically developing
age-matched children.™ Infants often begin pulling to
stand around nine months old, or even earlier in some
cases and this is a time when differences in muscle
growth and development become apparent.' According
to the CDC's physical developmental milestones, most
children will pull to a stand by one year of age." This has
implications for young children with CP whose assess-
ment scores place them in the higher GMFCS Levels of IV
or V indicating limited or no ability to bear weight, stand
or walk. Providing an adaptive stander to these infants is
strongly recommended to provide continued developmen-
tal experience and to delay or prevent the progressions of
hip dysplasia, contractures and bone mineral loss."

Children with CP are usually born with normal hip align-
ment, but abnormal forces on the joint due to motor de-
lay and muscle imbalances can lead to skeletal distortion.

@

Changes in the hips of children with CP indicative of hip
instability are noticeable as early as 12 months of age.' '
Evidence tells us that in order for the hip to develop
normally, the femoral head needs to be seated adequately
in the hip socket before the age of five."”'® Weight-bear-
ing and walking contribute to healthy development of

the hip joint in children with CP."® As early hip instability
combined with the inability to bear weight predisposes
children with CP to painful hip dislocations and further
immobility later in life, it is important to recognize and
intervene in a timely manner,31519.20

As part of a hip surveillance program indicated for all
young children with CP, regularly scheduled radiographs
are taken to monitor the migration percentage of the
developing hip.2"# Migration percentage (MP) measures
how much of the femoral head is exposed due to lack of
coverage by the acetabulum of the pelvis. It is a strong
and reliable predictor of hip instability and influences the
decision to intervene.'>'62021.24 Children with ambulatory
CP are initially assessed for hip stability between 24 and
30 months of age, and those with non-ambulatory CP
often as early as 12 months, 62223

Specifically, a migration percentage under 33% indicates
a stable hip; for a child with hip migration greater than
33%, intervention is likely needed.'® More than a seven %
increase in MP over one year needs continued interven-
tion, monitoring and a referral to orthopedics. Bilateral
adductor iliopsoas tenotomies (AlTs) are usually recom-
mended when the MP exceeds 40% to correct the abnor-
mal forces generated by the tight hip musculature.'>1®

When indicated by migration percentage, and when
provided at the right time and dose, weight-bearing
intervention, along with botulinum toxin, early preventa-
tive surgery, and motor training, is part of a comprehen-
sive and multidisciplinary program that can prevent hip
dislocation.?2"2* |n fact, if introduced around 12 months
of age, adaptive standing in abduction appears effective
at maintaining hip stability and maintaining hip range

of motion in children with CP up to age five.”? Young
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children who stand in abduction after AlTs demonstrate
even greater improvements in hip stability." This suggests
that early weight bearing improves hip alignment, and
that the acetabulum can adapt when the femoral head

is positioned centrally. In later years, with increasing age,
this adaptability may decrease.*

A further consideration for implementing adaptive stand-
ing for hip health is a child's ambulatory status. This is
because the majority of children with CP who do not walk
by the age of five go on to develop hip subluxation.'®

This additionally correlates with findings that children

in the higher levels of the GMFCS, where independent
weight-bearing and walking is limited, experience the
highest incidence of hip subluxation and dislocation.'22>2

Conversely, those children with CP who walked at least
10 steps unassisted by 30 months old did not need
treatment for their hips by the age of five.”>'¢ Assessing a
child’s ability to independently walk ten steps before the
age of 30 months now helps clinicians decide whether
or not to intervene with the provision of an adaptive
stander.'21>16

Assessment of ambulatory capability additionally includes
considering four factors that predict independent ambu-
lation for children with CP.?’ These are the ability to sit

by two years of age, the absence of visual impairment,
the absence of intellectual disability, and the absence

of epilepsy or seizure. As these are strong indicators of
independent ambulation, it is therefore possible to predict
with reasonable accuracy which children with CP will
likely ambulate independently.?”

The potential for independent ambulation can be as-
sessed as early as 12 months old when a child typically
takes their first steps.'? If at any point a child does not
demonstrate good potential to walk ten steps and/or
demonstrates negative predictors of ambulation such as
the presence of epilepsy, seizure or visual impairment,
the provision of an adaptive stander is indicated for the
management of hip instability.'2>16-27
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When a stander is deemed appropriate for a child with
CP, the following overall recommendations for positioning
and dosing can be made. The child is placed in stand-

ing as close to vertical as possible to maximize weight
bearing and with hips in maximum-tolerated abduc-
tion.'>1920.28 Recommendations for standing time and
frequency are approximately one hour per day or at least
seven hours per week with the goal being ten hours per
week.'920

Weight-bearing through adaptive standing can reduce
osteopenia and improve bone mineral density. Children
with CP are at risk for osteopenia, osteoporosis and
fractures because of their predisposition to immobility
along with poor nutritional intake and the use of anti-
convulsants. 232 These risk factors are present even in
early childhood and delay the rate of bone growth and
development leading to a reduced bone mineral density
as the child grows older.293233

Overall, weight-bearing status is the risk factor that most
likely correlates with bone mineral density.>>3? In other
words, children who cannot stand or walk will demon-
strate lower levels of bone mineral density and strength
compared to their peers or even other children with CP
who are ambulatory.>*3 Not surprisingly then, non-am-
bulant children with CP experience the highest rate

of bone fractures.'"?* Providing early opportunities for
weight-bearing and ambulation for these children is best
practice to increase bone mineral density, reduce osteope-
nia and fracture risk.'13:343

Adaptive standing is an effective tool to implement
weight-bearing programs. In fact, a total population study
including children with CP under five years old demon-
strated a four-fold reduction in fractures in those using
standing devices."" In other cases, discontinuing standing
programs for even a few months resulted in reductions in
bone mineral density.?”:38°
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Targeted research additionally indicates a weight-bearing
or standing program for non-ambulant children with CP
who have low bone density of the spine or femur.'23536:40
Overall, best practice specifies that any infant with CP
who is non-ambulant and presenting risk factors associ-
ated with low bone mineral density (low weight, history
of prior fracture, on anticonvulsants, feeding difficulties)
should begin a standing program in combination with
other interventions that may address the risk factors of
poor growth and fractures,"-13:2%31.40

Best practice also recommends that young children use
adaptive standers in a position as close to upright as pos-
sible for the most beneficial weight-bearing.'#' Children
with high tone may demonstrate more weight-bearing

in the prone standing position while those with low or
normal tone may achieve better weight-bearing results

in the supine standing position.*' Engaging in supported
standing five days a week for a total of 60-90 minutes
every day can improve bone mineral density in young
children with disability.” Those children who can tolerate
even longer periods in standing may experience addition-
al improvements in bone quality and health.™

Evidence behind adaptive standing for contracture
management and maintaining range of motion for
young children with CP remains limited. While the exact
mechanisms of contracture development are not yet fully
understood, we do know that passive manual stretching
is inadequate to impact muscle length.?'4243

The findings of an extensive scoping review examining
supported standing in children with CP suggest that
weight-bearing and activity contribute to maintaining
muscle length in the developing child.™ This is based on
the premise that as muscle stiffness appears in children
with CP around the time their peers begin walking and
standing, then weight-bearing intervention introduced
around nine to 18 months may contribute to reducing
this muscle stiffness.’® Studies indicate that infants and
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children who stand in hip abduction and extension as
part of hip health protocols preserve this same range of
motion and that older children with non-ambulant CP
show improvements in hamstring range of motion as a
result of a standing program. 9204445

These initial findings offer a promising outlook that im-
plementing an active standing program with an adaptive
standing device from an early age, with intentional pro-
longed gentle stretch to the ankles, knees and hips, may
potentially help to prevent developmental contractures.™
One evidence-informed recommendation indicates that
a standing program should be implemented for children
at risk for hip flexion, hip adduction and knee flexion
contractures who at the same time would benefit from

a stander for bone mineral density or hip preservation.'
Further research is needed to soundly recommend adap-
tive standing as a primary intervention for range of mo-
tion and contracture management in young children. %2

Based on the available research, performing supported
standing five days a week for approximately 45 minutes
each day (or a minimum of 3.75 hours per week) is
appropriate to address range of motion and spasticity
management.'?' Regular adaptive standing, particularly
through periods of rapid bone growth, may help to main-
tain or improve muscle length, thus preventing the loss of
range of motion and the development of joint contracture.

Children with non-ambulant CP in GMFCS Levels IV and
V have limited independent mobility and therefore spend
much of their day in sedentary or reclined positions.
Prolonged passive positioning in combination with the
varying muscle tone frequently seen in this population
places these children at risk for postural and skeletal
asymmetries with associated respiratory issues, problems
with skin integrity, impaired sleep, and pain.*¢** Postural
imbalances become apparent only after birth and, without
intervention, can lead to hip dislocations before three
years of age, scoliosis before the age of five, windswept
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deformities at age ten as well as setting the stage for
progressing secondary impairments later in life.5-%

Addressing postural imbalances at an early stage is vital
towards preventing the progression of postural distortions
and complications in at-risk children with CP.#6 Known
simply as “postural management,” this initiative seeks

to provide comprehensive positioning opportunities for a
child throughout the day and night to decrease secondary
complications and improve function and energy. Compo-
nents of a postural management program include adaptive
seating, supported stepping, supported standing and
night-time positioning. (Guidelines indicate that sleeping
positioning systems should not be introduced before two
years old.)*®

Adaptive standing is an integral part of early postural
management as weight-bearing activity maintains and im-
proves hip integrity, bone mineral density and contributes
to maintaining range of motion.**5” Additionally, support-
ed standing offers an important change of position for chil-
dren with CP during the day.'®*® Recent evidence-informed
clinical perspective on postural management for hip health
in non-ambulant children with CP recommends supported
standing programs start at nine months of age with infants
standing in 10-15 degrees of abduction (20-30 degrees
total) for at least one hour every day."*® Other important
considerations for a postural management program include
positioning in adaptive equipment to encourage function
and participation in age-appropriate activities as well as
meshing postural management with activities during a
child’s daily routine (such as supported standing while
brushing teeth at the sink)." 105

Postural management programs pair well with the 24-hour
activity guidelines for the overall health of developing
children. It is widely recognized that forming healthy habits
and lifestyles in early childhood, at a time of rapid devel-
opment and growth, positively affects a child's health later
in life. According to the WHO Guidelines for Physical

@

Activity, Sedentary Behavior and Sleep for Children
Under Five Years of Age, young children should engage
in at least three hours of varied types of activity throughout
the day, reduce passive sedentary times and experience
good quality sleep.’® Furthermore, these guidelines indicate
that there are no major risks to people with disabilities
engaging in physical activity when it is appropriate to their
health and status.*®*?

However, physical activity looks different from person to
person and this is especially true for young children with
non-ambulant CP. For this group, the focus is not so much
on meeting the physical activity guidelines as it is on re-
ducing and replacing sedentary behavior with light physical
activity or any activity using 1.5-3 METS (metabolic equiva-
lents).®%6" Activities that fall into this category, for example,
include standing, toileting, and casual walking.** More
specifically, a targeted study identified supported standing
as contributing towards physical activity levels and reduc-
ing sedentary behavior in children with CP especially when
incorporated into daily and participatory activities.? %586
Utilizing early adaptive standing protocols throughout a
child’s day then, creates a manageable and feasible path
forward to the early establishment of healthy behaviors
and attitudes in a population with limited mobility options.

Best practice in early intervention is the provision of task-
based and goal-directed intervention that is timely, appro-
priate and multimodal while incorporating peer interactions
and sociability.2>'6466 Beyond using supported standing
to address impairments at the level of body functions and
structures (hip preservation, bone mineral density, range of
motion) and activity levels (improving light physical activity
and reducing sedentary behavior), adaptive standing
enables participation. Being in a stander affords a child
with CP the opportunity to be upright and at eye-level with
peers, to interact and participate in meaningful activities.'
This is perhaps the most important goal of adaptive stand-
ing and reflects the umbrella focus of early intervention
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as described by the “F-words in Childhood Disability” and
initiatives such as “On Time Mobility.">64¢6

The F-Words for childhood disability, Fitness, Function,
Friends, Family and Fun provide a child-friendly model
around which to discuss health and guide intervention
within the International Classification of Functioning, Dis-
ability, and Health (ICF). The ICF framework takes a wide
view to acknowledge that all interventions for children
need to be provided in a motivational and participatory
environment and include activities that are age-appropriate
and engaging (Rosenbaum, Sabet, Jackmann, Novak 2020,
2017, De Campos).2>2164%6 For children to learn, explore
and develop, providing the choice of when and where to
stand is an important part of the picture as well."

Similarly, the “On Time Mobility” framework maintains that
there is urgency to initiate multi-modal mobility as soon

as possible to allow a child to socialize and explore across
real-world environments.>$” Movement is key in a child's
development of social, cognitive, and physical skills, and
mobility is a human right that all children deserve.>®’

In the end, it's all about the Future, which is the most
important F-word. This is especially true when intervening
early and during a time of rapid development and growth.
Our focus should be on how to best intervene today to op-
timally affect tomorrow's outcomes. Early adaptive stand-
ing is an evidence-based means towards a brighter future
for the youngest children with CP. We should advocate for it.
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