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Foreword

Upright movement is instinctive - it’s what humans are designed to do as
soon as they are able. As in all development, each stage plays a part in the
building blocks of the next stage, therefore upright movement (pulling to
stand, cruising) starts months before walking is achieved. But when
children have a motor impairment, it seems logical that the need to move
in a safe and beneficial way is every bit as important, even if it is more
difficult. The Upsee has been designed to fill this gap, by enabling infants
and small children with motor impairment to stand, and achieve repetitive
walking training, with the assistance of an adult.

Formal research data about the Upsee has not been possible to collect
thus far - we are never able to do this before a product launch due to time
constraints, hampered further by the ethical barriers of using a prototype
product in research. We wanted to get a safe and effective product to you
as quickly as possible, so we have used our clinical, design, and technical
expertise, along with product evaluations, clinical observations and
secondary evidence (research already reported by others) to show that the
Upsee has the potential to be an effective tool for enhancing family
participation as well as providing standing and movement experience.

This is what is presented to you here. The literature review has been carried
out and written on a part-time consultancy basis by Sheila McNeill, an
extremely experienced paediatric physiotherapist. Sheila continues to
maintain a caseload of neurologically impaired children and young people,
and her clinical expertise into the Upsee development has been both
insightful and invaluable.

Clare Canale
BScOT(Hons), MClinRes
Clinical Research Manager, Firefly
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Background to the literature review and ongoing research

In order to investigate the potential benefits of the Upsee, a literature
search was carried out to examine the evidence for the general benefits of
upright movement for children with motor impairment. While it is
recognised that the benefits of the Upsee are subsequently inferred (the
assumption that benefits of upright movement in other situations can be
replicated by using the Upsee), this is the best available evidence to date. It
is the intention that specific Upsee research will follow in due course.

The following key words were used to search the published literature:
ICF-CY, cerebral palsy, child development, mobility, weight bearing,
postural management, standing, bone mineral density, joint development,
strengthening, balance, participation, gait, treadmill training, therapy, play,
parents, environmental factors, assistive devices.

The following sources were used to carry out this search:
Pubmed, CINHAL, Medline and Google Scholar.

In addition, grey literature, seminal works, and books were searched from
1973 to the present time (March 2014). In total, 40 resources were located
and are referenced at the end of this document.

Introduction to Upsee

The system consists of a waistcoat for the child, with a
pelvic belt, groin supports and adjustable straps to link
the child from his/her shoulders to the adult’s pelvic
belt. The child and adult also share sandals which
accommodate the child and adult’s feet in each sandal.
The child stands with support as required from the
adult. Child and adult step simultaneously with the
child’s arms free for play (see figure 1).

Figure 1
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The Upsee can be used in the home or school giving the potential

to enhance participation, and widen the experiences of the child. At home,
parents can set playful tasks to achieve participation in activities with
siblings or peers. The child is best placed in a stimulating environment,
where toys or objects of interest are available within their reach, in a
direction which promotes an active upright posture, upper limb function
and walking. Examples include dancing, throw/catch, football, push-along
toys, action songs, table top play and walking to fetch objects or toys.

Of relevance to the Upsee is research into the effectiveness of
interventions for young children with cerebral palsy. Evidence relating to
Early Intervention and Home Programmes supports general stimulation,
developmental approaches and parent coaching programmes.'2 The
therapeutic practice of goal-based tasks by the child, led by the parent and
supported by the therapist, in the home environment showed improved
performance of functional activities and improved participation. 3 4

Colver®, promotes the idea that children are ‘human beings’ rather than
‘human becomings’ for whom participation and quality of life are
immediately important and not just an aspiration for the future. The Upsee
has the potential to enhance the experience of early childhood by enabling
new experience of movement and participation for the child with motor
impairment.

The International Classification of Functioning, Disability and
Health Framework (ICF)

In this report, benefits of upright movement are investigated and reported
using the International Classification of Functioning, Disability and Health
Framework for Children and Youth (ICF-CY). This delivers a common
language to describe any condition (in this case childhood impaired
mobility) in relation to body structures and functions, activities and
participation. (Figure 2).
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Figure 2. International Classification of Functioning, Disability and Health

Framework
(World health Organisation 2007)¢

Body structures and functions relate to the basic impairment. What is
wrong with the body? In childhood disability this may include tonal
abnormality, muscle shortening, joint deformity and discomfort.

These impairments impact on the child’s activity. Can the child get up from
the floor? Can he sit on a bench? Can he rise to stand and walk? What is
the child capable of doing?

Activity impacts on the child’s level of participation in everyday activities
such as playing, eating, dressing, cycling, going to the shops, involvement
in sports etc.

Alongside these levels is the impact of the child’s environmental factors
and personal factors. Parents, siblings, motivation, cognitive ability,
housing, infrastructure of local health and education services and access to
sports and leisure facilities are a few of the environmental and personal
factors that may impact on a child’s impairment, activity and participation.

Research suggests that services that are comprehensive in nature and
target multiple levels of functioning and outcomes, appear to be more
beneficial than a single treatment approach. Consequently, interventions
should target all three components of health (body functions and
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structures, activities and participation) as well as contextual factors
(environmental and personal) of the ICF.”

The Upsee has the potential to address factors relating to impairment,
activity and participation and consider environmental and personal factors
relating to children with motor impairment.

1. Body Structure and Functions (Impairment)

1.1 Abnormal bone and joint development

In the typically developing child, the growing skeleton remodels in
response to characteristic stresses associated with the motor milestones,
which when delayed or absent, result in retention of infantile body
structure and development of secondary bony deformities and joint
instability.8

Combining weight-bearing activities with movement should create more
desirable forces for joint formation. Modelling of the bone and associated
joints takes place most readily during the first few years of life with the
acetabular shape fairly well defined by the age of three years in a typically
developing child.®

In a study by Beals'© 40 children with CP were monitored and compared to
typically developing children.

The acetabulae of the children with CP had appeared normal after birth,
but they did not increase in depth as expected by the age of two years.
Nevertheless, acetabular depth was comparable with that of the typically
developing population when the children were 8 years old. All but one of
the 40 children included in this study were walking by this age, suggesting
that the dynamic compressive forces of walking contributed to increased
depth of the acetabulum. This relationship between hip stability and
ambulation has been further supported in the literature by other studies.” 12

Soo et al”® proposed that risk of dislocation is independent of motor type
of CP, and that lack of functional weight bearing is more important than
spasticity in the aetiology of subluxation and dislocation.

Potential impact of Upsee on bone and joint development

The Upsee may enable the child to achieve an upright position and mobile
weight bearing through their lower limbs. The degree of weight bearing
through the lower limbs is increased or decreased as the parent adjusts the

5
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supporting straps in response to the child’s own ability to take weight
through their legs. The intensity of weight bearing required to match that
of a typically developing child is unlikely to be achieved. However there is
evidence to support the notion that activities which achieve active weight
bearing in young children with physical impairment may have a substantial
influence on the shape and function of the joint.'4

1.2 Muscle weakness
Muscle weakness has been reported to be a common symptom in children
with cerebral palsy affecting anti-gravity muscles including ankle



