
Multisensorial stimulation in a vertical 
standing for visually impaired kids with CP

In many clinical descriptions of children affected by CP, we have to face 
visual impairments or blindness, with sensory deprivation and difficulties 
in the psychomotor area. The children with multiple disabilities and visual 
impairment have special needs because:

• they often undergo sensory stimuli from the outside world;

• it is difficult for them to adapt themselves to the stimuli and when they 
can, they can do it with inadequate modulation;

• the repertoire of movements is poor and not very functional;

• often closeness and repetitiveness are reinforced.

So, with these characteristics the postural care and postural choice 

become more important.

Kids affected by visual impairments find it particularly hard to keep an 
upright posture even with the aid of vertical stabilizers; this makes it more 
difficult for them to improve their trunk/head control and lower limbs 
loading. Their perception of motion and of their own bodies is also often 
altered. The multisensorial stimulation could be really important for 
visual impaired or blind kids to give them an experience of sensory 
perception and improve their compliance. 

Almost all of the visual impaired kids showed a better compliance 
holding the upright position for a longer time and with better awareness.

This kind of stimulation during the upright position can improve the 
sensory perception, besides enhancing their motor skills (head control 
and handling tasks).

A group of 10 kids affected from CP as well as Dysmetabolic or Genetic 
Syndrome and visual impairments was involved in the Robert Hollman 
Foundation, an Italian and Dutch Foundation for caring kids with 
blindness as well as visual impairment in Cerebral Palsy.

We used the APP Multisensorial 
Standing for the trials, which is a 
vertical stabilizer that provides a 
sensory stimulation while the 
subjects keep the standing position. 

The multisensorial standing has an 
electronic hardware placed under 
the footplate that can be connected 
to devices (e.g., tablet, smartphone, 
PC, radio…) which provide to the kid 
audio and visual stimulation (if 
there’s a screen or a monitor), while 
spreading the vibrations produced 
by the sound in the whole frame. 

The age range was from 21 up to 48 months. The subjects group was 
splitted in two sub groups, according to these inclusions criteria:

• Children treated at Robert Hollman Foundation.

•  Visual impairment with visus less of 2/10.

• Cerebral Palsy as well as other kind of pathologies with low psyco-motor 
skills (GMFCS II-V) and for all of these subjects the common denominator 
was CVI (Cerebral Visual Impairment).

In the sub groups were involved 50% males and 50% females.

Our aim was to analyze the differences in compliance, attention, 
motivation, gratification and performances between the two 
configurations (just with audio and with audio/pallestesic stimuli).

Each kid could handle a big switch 
(on/off) put on the standing’s tray for 
six minutes; the switch was connected 
to a radio or tablet device, (turning on 
and off the radio depending on their 
feelings); if the subjects were unable 
to press the switch by themselves, we 
helped and assisted them. After that, 
the radio was connected to the 
Multisensorial Standing hardware, in 
order to produce, beside the audio 
stimuli, also the vibratory feedback. 
We looked at how many times the kids 
activated the switch, for how long time 
and how was their compliance. 

The data obtained showed that when the subjects were submitted to a 
whole sensory experience (with audio AND pallestesic stimuli), they 
decreased the numbers of switch activations, leaving for a longer time 
the switch enabled. 

The kids left the switch 
activated for a longer time, 
up to 30% more with the 
multisensorial stimulation 
configuration than with the 
simple audio stimulus, 
improving their 
compliance, too. It seemed 
that they wished to extend 
as much as possible that 
nice time.  

Most of the children 
improved the awareness, 
alertness and the personal 

acceptance by adding the vibrations as stimulus with the music, showing 
this through smiles and vocals. Some of the subjects, beside vocals, tried 
to hold the beat and rhythm with the hands.

The more we proposed known songs and music, the better results we 
achieved. For most of the subjects the head control improved and some 
of them asked (through vocals) to have again the vibratory stimulus, so, 
even the feedback and the compliance were good for the kids.
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When we think of an activity like walking, we think of something dynamic 
and our attention keeps focus on biomechanical issues Therefore, when 
faced with any problem regarding walking in early intervention, we 
usually consider pattern, stability and balance. By its nature the posture 
is a continual oscillation around the desired attitude. The external torques 
tend to disrupt this “idle state” and determine a series of small 
adjustments to bring the body into the balance condition; the internal 
torques deliberately change the “state of balance” and result in a series 
of small movements.

However, there is a range of non specific movements that can influence 
heavily the posture like strong spasticity, dystonia, athetosis, corea, etc.

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.

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 adjustable and 
complete. How? For example, offering to the users different 
configurations (both front and rear drive) as well as different 
components.

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

The spatial seeking and the object permanence start with the increased 
vivacity and expressiveness; they represent, for the newborns, the first 
experience of movement and locomotion (for children affected by 
neurological diseases) make easier the development of these 
capacities. Allowing walking with a proper gait trainer can help to 
develop this skill, because moving in safety allows the kids to improve 
spatial exploration experiences (Kermoian & Campos, 1998).

The depth visual perception is another important step for cognitive 
development: it’s not present at the birth, since it develops from the 
4thmonth of age. It allows to wide the spread of the visual field, essential 
for the motor experiences and movement (Berenthal, Campos & 
Kermoian, 1992).

The lack of initiative makes the kid passive and totally dependent. The 
effects could be negative even at long term due the lack of curiosity and 
difficult in planning and target reaching.  The movement and motion 
make easier the initiative (Butler, 1991).

The lack of initiative makes the kid passive and totally dependent.

The effects could be negative even at long term due the lack of curiosity 
and difficult in planning and target reaching.  The movement and motion 
make easier the initiative (Butler, 1991).

Antoniuk & Cooper (2010) describe how children with lacking 
independent mobility are more passive; they don’t develop 
psychologically or motorically  when the movement experiences are not 
his own, i.e., his movement experience is through being carried, pushed in 
a chair, transferred and passively positioned.

Stimulating as much is possible movement, for this reason, is really 
important.  

That’s why it’s so crucial to choose the proper gait trainer and the 
proper layout, according to the clinical needs of the users. In 
particular, it is really important that the kids’ posture is 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?)

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 rear 
drive 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 front drive 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 main goal: offering the kids the best 
possible quality of life.  
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Walk and grow up!
The influence of gait on cognitive development


