
Seating for Children and Young 
Adults with Cerebral Palsy 
by J. Martin Carlson, M.S., C.P.O. 

John Lonstein, M.D. 
Karen O. Beck, R.P.T. 
David C. Wilkie, B.F.A. 

Editor's Note: This article is reprinted from Clinical Prosthetics and Orthotics, Volume 40, Number 4, with 
revised captions to the illustrations. 

Introduction 

This paper will reflect the experience, per­
spective, and design rationale of one institution 
rather than attempt to give a comprehensive 
survey of the full spectrum of experience and 
designs. 

Several examples are given and references 
made to D u c h e n n e muscu la r dys t rophy 
(D .M.D. ) . The D .M.D. examples are used 
when they are particularly good illustrations of 
a general principle which helps complete our 
understanding of seating for children with cere­
bral palsy. For more information on our experi­
ence and rationale relative to seating boys with 
Duchenne Muscular Dystrophy, refer to the ref­
erence section. 2 

The study of seating has many facets (cos­
metic, functional, economic, etc.) and many 
professional perspectives (engineer, therapist, 
orthotist, physician, manufacturer, etc.). Engi­
neers tend to relate to biomechanics and the 
economics of standard design. Therapists are 
concerned with function, development, inhibi­
tion of spasticity, etc. Each medical specialist 
has a different predominant focus. In different 
settings, it is inevitable that availability of pro­
fessionals, availability of funds, age and se­
verity of client population culture, etc., vary, 
and these factors will direct the seating pro­
gram. Another important factor is that ortho­
tists have not traditionally been trained in the 
provision of special seating, most are not active 
in special seating, and in most communities, 
there is a shortage of orthotists. These realities 
are a major reason why pre-manufactured, easy 

to assemble, and adjustable designs have pre­
dominated in many regions. The potential for 
commercial success and profit for the manufac­
turer, the ability to provide a system without 
the involvement of orthotic professionals (who 
are scarce and often inexperienced in seating), 
and the need to minimize costs, all seem to be 
best served by the wide distribution of pre-
manufactured designs. In many communities, 
that is the best option available at this time. 
However, there are communities and settings 
wherein the circumstances make it possible to 
have the advantages of custom fabricated de­
signs. 

To help you put this paper into perspective, 
we need to provide some information on the 
history of our seating program. The Orthotic/ 
Prosthetic Laboratory at Gillette Children's 
Hospital became involved with seating in 1974. 
Our seating program developed out of almost 
ideal circumstances. Orthotic services were 
strong and there was a close working relation­
ship between our orthotists, therapists, and 
medical specialists. Weekly clinics brought a 
steady stream of clients through our outpatient 
clinic where the team members worked to­
gether to solve both general and individual 
problems. Also extremely important was our 
strong tradition and mechanisms for follow-up, 
which provided us with excellent feedback. 
Our early entry into seating, and the growth of 
the program, quickly gave us a significant 
volume so that specialists could be assigned 
and efficient procedures developed. 

Another factor bearing positively on our pro­
gram is Gillette's extensive experience in spinal 



orthopedics. Spinal support to resist the devel­
opment of spine deformities is therefore an 
ever-present consideration. 

Although we have some experience with 
people of middle and advanced age, our experi­
ence at Gillette Children's Hospital is primarily 
with people from birth into young adulthood. 
This younger age group will be the focus of this 
paper. Our client population with cerebral palsy 
includes the full spectrum of severity, but the 
very severe cases far out number the less se­
vere. 

It is important that we all endeavor to recog­
nize and respect the various aspects, perspec­
tives, and variable circumstances mentioned 
earlier. Two very different seating programs 
may offer equally excellent care, but both can 
be even better if they "compare notes." This 
paper is a compilation of our "no tes . " 

Fundamental Goals 

The seating systems we provide must benefit 
the impaired person, those who care for that 
person, and society. Balanced against that, 
every piece of equipment inherently carries 
costs and disadvantages. Our systems cannot be 
all things to all people, but we will most nearly 
approach the ideal by keeping our sights aimed 
directly at the fundamental benefits and goals, 
while we endeaver to minimize the negatives. 

What are the fundamental goals? The main 
categories are outlined below. 

1) Function 
2) Orthopedic/Neurologic 
3) Cosmesis 
4) Safety 
5) Economy 

Function is primary. It affects a range of ac­
tivities and benefits which can be best ex­
plained by examples: recreation for the child 
and family; making it easier for a care worker 
to feed a youngster; improving the child's field 
of vision; increasing his comfort; increasing the 
level of independence, etc. A functional seating 
system improves the child's development, de­
creases the amount of work required to take 
care of the child, and promotes a more enjoy­
able existence for the entire family. 

From an orthopedic/neurologic standpoint, 

the ideal would be to prevent the progression of 
hip and spine deformities, and maintain body 
positions which reduce spastic reflex patterns. 
The expected benefits are better voluntary con­
trol, less severe deformity, less surgery, and a 
corresponding decrease in the work and cost of 
daily care. The advantages are perhaps most 
apparent to those of us who have visited state 
hospitals and have seen severely involved adult 
patients who were maintained only in recum­
bent positions during their earlier years. Posi­
tioning options for these adults are so severely 
limited that constant and expensive care is re­
quired to prevent ulcers and maceration. Also, 
hospitalization for those problems and pneu­
monia tend to be more frequent. 

Cosmetically the ideal is a well camou­
flaged, hidden, or attractive seating system 
which helps the youngster sit upright with the 

Figure 1. A typical example of sitting alignment 
control in a young person with severe cerebral 
palsy provided with only minimal propping aid 
(wide spaced arm rests). He is much more able to 
control his head and neck position than his pelvis. 
(Also see Figure 5, an example of an x-ray taken 
under the same conditions.) 



head in a position to see and be seen. The aes­
thetic and emotional benefits of a cosmetically 
appealing seating system accrue to the child 
and everyone in his environment. 

Federal laws passed in the U.S. in the early 
and mid 1970's mandated that children be 
transported from their living environments to 
educational settings. Safe transportation neces­
sitates secure seating. Ultimately, society ben­
efits, both tangibly and intangibly. 

Comparing the costs of various seating ap­
proaches is difficult because of the many costs 
which should be taken into account and the 
complexity of the various alternatives. We 
must take into account the cost of the seat, the 

cost of wheeled bases, repairs, frequency of re­
placement, and the cost of therapist involve­
ment. The most important economic factor is 
the impact of a particular seating decision or 
system on the long range cost of daily care and 
health care. Long range costs must be consid­
ered, but they are very hard to estimate. 

Biomechanics of Seating 
The unimpaired human trunk-neck-head 

complex receives its stability partly from the 
spinal column acting as a controlled stack of 
compression elements and partly from a multi­
tude of muscles acting in several different 

Figure 2. Sagittal view of "stan­
dard" sitting posture. In most cases, 
seats should be designed to biome-
chanically urge the sitting posture to­
ward this configuration, with varia­
tions as necessary to inhibit spastic 
reflex patterns. 

Figure 3 . Proposed nomenclature to describe seated pelvic mis­
alignment in the frontal plane. 

Figure 4. Proposed nomenclature to describe seated pelvic mis­
alignment in the sagittal plane. 


