ADVANCES IN SCIENCE

Boys and girls with
brain and
neurological
disorders can enjoy
improved quality of
life by using the
Incluchair, an
inclusive design
developed

jointly by the
Occupational
Therapy

Program of the
Universidad del
Rosario and the
Design Program

of the Universidad
de los Andes.
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Focus groups were

formed to get ideas
for the best design.
They included
parents and
occupational and
physical therapists
of children with
mild to moderate
cerebral palsy.

here are no up-to-date statisticsin
Colombia of current numbers of
disabled people, and certainly no
recent figures reflecting child dis-
ability. According to the Registry
for the Localization and Charac-
terization of Persons with Disabil-
ities (compiled by the Colombian
national data agency DANE), in 2010 there
were 857,132 people with some kind of dis-
ability; 761,889 of them had disabilities as-
sociated with the nervous system or with
moving their body, arms, and legs. Among
children from 0-14 years of age, 13,167 had
difficulties in changing or maintaining the
position of their bodies; 14,194 had trouble
using, carrying, or moving objects with their
hands, and 38,381 had difficulties walking,
running, and jumping.

A joint project by the Occupational Ther-
apy program of the School of Medicine and
Health Sciences at the Universidad del Ro-
sario and the Industrial Design program of
the Universidad de los Andes undertook the
development of the Incluchair, which en-
ables children with cerebral palsy to sit up
straight so they can carry out different activ-
ities and integrate into social spaces.

“It is hard for children with cerebral palsy
and other neurological problems to main-
tain their posture, to control the position of

their heads and hands, and to walk correctly,”
explains Adriana Rios, Ph.D., leader of the proj-
ect and professor of Occupational Therapy at
the School of Medicine and Health Sciences at
the Universidad del Rosario. This work design-
ing furniture for children with motor difficul-
ties was begun in 2008, with the goal of help-
ing children improve their social participation
and their quality of life at home, in school, and
in rehabilitation facilities.

This gave rise to the Incluchair, which is de-
signed for use by children with minor or less
severe brain injuries who can move their bod-
ies with assistance or support, but who are not
able to maintain a posture that allows them to
carry out manual activities, and who are un-
able to maintain close attention to activities
because in normal chairs they slip down and
fail to keep upright for activities such as draw-
ing and writing or grasping objects and placing
them in containers.

SEARCHING FOR THE SOLUTION
A process of perfecting and testing prototypes
of the chair was carried out in collaboration with the Faculty
of Industrial Design of the Universidad de los Andes and the
participation of researcher and industrial designer Monica
Gonzalez.
Several models were tried, first with girls and boys with
no postural difficulties, until researchers settled on a com-
fortable and functional model for both sexes.
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The research
results
demonstrated
that in sitting
positions without
good postural
support, the
children’s
muscles needed to
work harder, and
they took longer
to carry out
twohanded
activities.
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Focus groups made up of parents and
occupational and physical therapists of
children with minor to moderate cerebral
palsy were used to get ideas for the best de-
sign. This allowed researchers to determine
the best angle of forward tilt for the back
of the chair, which turned out to be 20 de-
grees. This provides necessary support to
the pelvis and its muscles so that children’s
backs and heads are kept in the most advan-
tageous position for longer periods. At the
same time, the curved design at the front
of the seat helps keep children from sliding
down on it.

Once the model was ready, researchers
recorded the amount of time that 15 children

of 4-11 years of age with ce-
rebral palsy needed to carry
out several activities.

Seated in a school chair,
in a chair with a wooden
wedge that positioned their
hips, and in the Incluchair,
the children carried out ac-
tivities such as visually fol-
lowing an object, grasping
a toy, opening a bottle with
two hands, moving a toy car
from side to side, putting
objects into a bottle, and
raising an object over their
heads.

THE RESULT: MORE UP-

RIGHT POSTURE

Using surface electromy-

ography (which provides a

graphic record of the elec-
trical activity produced by muscles), the activ-
ity of muscles in the children’s backs, necks,
abdomens, and arms was measured to evaluate
the effort required to stay seated upright during
these activities.
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The chair
helps
children
who have
minor to
moderate
cerebral
injuries
and can
get around
with help

or support
but cannot
maintain a

position that
allows them
to engage

The results demonstrated that when the children were
seated without good postural support and they were unable
to stay upright, their muscles had to work harder and they
took longer to carry out two-handed activities.

The experiments were conclusive. Children seated in the
Incluchair had straighter posture, experienced less muscu-
lar compensation during activities, and they took less time
to carry out two-handed tasks.

USES OF THE INCLUCHAIR

This solution, dedicated to giving more functional time
when seated to children with mild neurological diseases,
offers improved quality of life and tools for inclusion and in-
teraction in learning contexts.

The chair can also be of benefit to other children, such as
those with Down syndrome, those born prematurely, and
those without disabilities but who present problems in their
posture or in carrying out activities.

In 2011, this applied research project in inclusive design,
supported by methodologies associated with biomechan-
ics and neurodevelopment, was granted a patent for the
Incluchair by the Colombian Superintendency of Industry
and Commerce.

Its development, as Rios explains, “allows boys and girls
with neurological disorders to take part in society with-
out being stigmatized or discriminated against, to exercise
greater autonomy, and to improve their performance in

in manual
activities.
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Adriana Rios says
that the invention
needs sponsorship
to develop more
prototypes,
continue to improve
its aesthetic
aspects, and put it
to use in learning
environments.

This will allow
researchers to
study its impact on
children in the field.

school activities and daily life. In addition, it
can be used at home, in school, and in ther-
apeutic spaces.”

Sponsorship of this work is needed so de-
signers can generate more prototypes, con-
tinue to perfect the chair aesthetically, and
put it to use in learning environments.This
will allow researchers to gauge impact by
carrying out a field study using teachers and
children.
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