The influence of gait on cogitive development
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The influence of gait on
cognitive development

Martino Avellis, PT

When we think of an activity like walking, we think of something
dynamic and our attention focuses on biomechanical issues.
We know the research about gait analysis. Therefore, when
faced with any problem regarding walking in early intervention,
we usually consider pattern, stability and balance.

In CP, the physiological mechanisms of the gait pattern
are often altered. When patients are affected by spasticity,
dystonic patterns, sensory disturbances, tendons retractions,
or structured deformities, we can observe, in their behaviour,
the occurrence of internal compensations (kinematic and/
or postural changes). Usually, if the patients need it, we can
provide them with external compensations (orthosis and/or
technical aids). So, in our mindset, technical aids provide the
kids with the biomechanical support that they need in order
to compensate the missing skills.

However, we have to consider the differences between kids
and adult patients. The first are still growing up: they associate
work with “fun”, and their self-esteem is a “work in progress”.
Adults, on the other hand, are mature individuals, with a
consolidated self-esteem, and hearing the word “work” they
immediately think about their jobs.

Several authors pointed out the correlation between the
motion/locomotion and the cognitive development, which
can depend from:

« Spatial perception

+ Depth visual perception
* Initiative

« Social factors

* School performances

Considering the importance of motion/locomotion for the
cognitive development, we should suggest walking in early
intervention; and if the children are not able to walk without
help, we have to give them some aids. Walking with an orthosis
or a gait trainer can make the difference.




In particular, it is really important that the kids’ posture be well
stabilized during walking. This means that we need to focus
on the balance of the pelvis (does the pelvis shift on the
frontal plane or not?), on the position of the center of gravity
(should the trunk move backward or forward?), on the length
of the steps length (should the hips move more in flexion or
extension?). All of this is only possible if the gait trainer is really
adjustable and complete.

Moving in safety allows the kids to improve spatial exploration
experiences, which are one of the most important elements
in the relationship between locomotion and cognitive
development.

According to Kermoian and Campos (1988) the spatial
seeking can be improved by movement and locomotion. A
baby searching for his or her mum'’s eyes, may be an example
of movement, while locomotion may be interpreted as
movement in space, such as walking.

Another important issue is the depth visual perception. As it
develops, usually starting from the 4th month of age, babies
shift their visual perception from 2D vision to 3D vision. They
discover that the space around them is not flat. Walking can
help develop this capability (Berenthal, Campos & Kermoian,
1992).

A lack of initiative can make the kids passive and dependent
(Butler, 1991); while motion and walking can help them develop
a more curious and proactive approach to reality.

That's why the keyword in a gait trainer is effectiveness on
the posture: if it can stabilize the users’ walking posture (using
supports and/or an adjustable frame), it makes it easier for
them to explore the environment, stimulating and improving
their cognitive skills.

Let's consider, for example, the choice between anterior or
posterior configuration in a gait trainer. When do we suggest
one or the other version? Usually, we choose according to the
needs of the kids.






But as we choose the right configuration, we should also keep in
mind that a gait trainer can provide an opportunity to improve
the cognitive skills of the kids. In some cases, for example, we
could propose the posterior version, which especially favours
social interaction, because the absence of a frame in front of
the kids (something that can seem like a “barrier”), could make
it easier for them to play with the other kids, to approach them,
etc. If the kids are very compromised (and if the gait trainer
frame allows this), we can try the anterior configuration.

In both cases, the modularity and versatility of the gait trainer
are crucial. As the kids grow, their clinical needs, their skills and,
of course, their size and body shape change and we have to
adjust and adapt the equipment to these changes, focusing
on our main goal: offering the kids the best possible quality
of life.
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