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IN TR O D U C TIO N : PRESSURE SORES

T he load bearing skeletal system  and the v ital organs 
o f the body are  isolated and pro tected  from  the 
external env ironm en t by  a  continuous layer o f  skin 
and subcutaneous tissue. In consequence when we 
stand, sit o r  lie, the  areas o f sk in  which are  in  contact 
w ith the supporting  surface are  subjected to both 
norm al and  tangential force com ponents o f the  body 
weight. T hose forces com press and  deform  the layers 
o f soft tissue th rough  which they  act, and such 
defo rm ation  m ay in terfere  with the cutaneous capillary  
b lood  supply, w hich, if m ain tained , leads to  tissue death 
and  the  fo rm atio n  of a  pressure sore.

I t  is thus ap p aren t that m an  is n o t designed to rem ain  
im m obile fo r  long periods o f tim e. H is n a tu ra l reaction  
to im posed im m obility  is to random ly  m ake sm all 
adjustm ents in posture  o r position  w hether he is awake 
o r asleep, the “fidgeting” being p a rtly  stim ulated  by  
the feeling of d iscom fort caused by  localised tissue 
ischaem ia. U n fo rtu n ate ly  the  chronically  ill, the aged, 
and the  im m obilised  have lost th is p ro tective  m echanism , 
and these patients are m ost liab le  to suffer from  
pressure  sores.

T rad itiona lly , the p revention  o f pressure sores has 
been considered as a  nursing  prob lem  and the presence 
o f sores as a  m an ifes ta tio n  o f inadequate  nursing  care. 
H ow ever, the  increasing num bers o f im m obilised  and 
handicapped  patien ts w orldw ide have focused m ore 
a tten tion  on  the prob lem  and  it is now  accepted th a t 
som e of the facto rs in  pressure sore aetio logy  are 
inadequate ly  understood.

Basic research  is being  carried  ou t w orldw ide in to  the 
effects on  soft tissue physiology of m echanical stress, 
inadequate  nu tritio n , chem ical irritan ts , and  m oisture. 
In  add ition , devices to p reven t sores developing in the 
chron ic  p a tien t a re  being developed.

T h is p a p e r describes the b iom echanics o f  pressure 
sores in  the  sitting and  bed-bound pa tien t and  discusses 
som e o f the  techniques w hich are  now  availab le  fo r  sore 
prevention. \

IN CID ENCE

T he incidence o f pressure  sores in the  p a tien t com ­
m unity  has only been investigated re la tively  recently 
and in fo rm atio n  is still som ew hat scant. D a ta  currently  
availab le  includes the results o f  definitive surveys con­
ducted in a large hosp ital p opu lation  in C ape Town 
(M anley 1978), in the  to ta l p a tien t com m unity  in  
G lasgow (B arbenel a  al. 1977) and in  the to ta l p o p u la ­
tio n  o f the  county  of A arhus in D en m ark  (Petersen and 
B ittm an 1971). It was show n by a ll th ree  surveys that 
the  overall incidence of patien ts w ith pressure  sores is 
ab o u t 9% o f the to ta l p a tien t popu lation , a lthough  the 
incidence increases significantly with increase in pa tien t 
age. In  C ape Tow n, fo r  exam ple, ab o u t 20% of the 
patients surveyed were over re tirin g  age and th is 2 0 % 
had  ab o u t 50%, o f th e  pressure sores found. T h e  G las­
gow survey produced  the m ost d ram atic  age re la ted  data, 
as in the to ta l p a tien t com m unity  o f th a t city  (hospital 
patients plus hom e based patients) 65% o f the  patien ts 
surveyed w ere over re tirin g  age, and  these patien ts
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con tribu ted  83% of the pressure sores recorded. Oth 
factors fo u n d  to  predispose  to pressure sores \y»er 
incontinence, im m obility  and unconsciousness. Howev/ 6 
all results show ed that the strongest single pred ict, 
facto r was age. An in teresting  resu lt w hich emerooH 
from  the C ape Tow n survey was the  d isparity  in nre<T 
sure sore incidence am ong different racial groups ri 
was show n that in the general hosp ital population  th* 
ra tio  o f Caucasian to negro id  patien ts w ith  sores was 
abou t 20  : 1, a result w hich still requ ires a satisfactory 
explanation . y

THE BIOM ECHANICS OF PRESSURE SORES 

Soft Tissue M echanics

In m echanical terms, hum an tissue is a  visco-elastic 
m ateria l; that is, it has an elastic com ponent and also 
a viscous o r flow com ponent. T hus, when a  load is 
applied  to an a rea  o f skin, the m ateria l undergoes 
an im m ediate in itial defo rm ation  th rough  its elastic 
com ponent and w ith tim e the viscous com ponent allows 
the in itia l defo rm ation  to increase w ithou t increase in 
the app lied  load. T his phenom enon  is know n as creep 
and defo rm ation  of tissues is said to be time-dependent!

T he effects o f forces upon  hum an soft tissues and skin 
have been extensively studied  in the lab o ra to ry  (Fune 
1972, K enedi er al. 1975, G ibson  et al. 1976). The 
sim plest test is to app ly  a  tensile force o f known mag­
n itude to a parallel sided specim en of skin and measure 
the longitudinal elongation  and sim ultaneous lateral con­
trac tion  o f the specim en. If  the fo rce  is increased in 
increm ental steps the type o f curves show n in Fig. 1 can 
be p lotted. C urve A is long itud inal percentage elonga­
tion  ( “s tra in ”) p lo tted  against app lied  force. T he curve 
shows that a  skin specim en undergoes a large initial 
de fo rm ation  on the app lication  o f a small force. As 
app lied  force increases each increm ental step produces 
progressively sm aller increases in specim en deform ation. 
E ventually  a  relatively  linear region is reached where 
extension o r latera l con traction  increases linearly  wit)' 
app lied  force. C om plete rem oval o f the fo rce  from  tfl 
tissue specim en allows the specim en to re tu rn  to ixi>- 
o rig ina l length, a lthough  the recovery process does not 
occur instantaneously , and  the o rig ina l length m ay not 
be regained fo r som e hours.

Once the specim en has re tu rn ed  to  its o rig ina l resting 
d im ensions the experim ental p rocedure  can again  be 
repeated. H ow ever, the fo rce /stra in  curve now  obtained 
is show n by  curve B in  F ig . 1. T h is curve shows that
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first loading cycle has ap paren tly  given the  specim en 
th6 ter com pliance, and  an  increased defo rm ation  can 

be observed a t each step in  the  second loading 
n cedure U nload ing  and  then  reload ing  on a  th ird  
c ;  w in  again  p ro d u ce  an  ap paren t change in 
°c hanical characteristics (curve C) bu t thereafte r the 
171611„ exhibits stab le  characteristics and is said to  be 
tlS!.conditioned (D aly 1966, F in lay  1970, S tarke 1971). 
^L aboratory studies like these have clearly  show n th a t 
t he m agnitude o f soft tissue defo rm ation  depends no t 

n'v on m agnitude o f the  app lied  load, b u t also 
non tim e o f ap p lication  and th e  repetitive  n a tu re  of 

“he loading cycle. Such results have obvious clinical 
implications. .

Finally, an understand ing  of pressure ischaem ia de­
mands th a t the  loading profiles app lied  to soft tissue 
during sitting, lying, o r w alking m ust also be studied. 
\Vhen we lie, sit, o r  stand o u r body w eight is no t 
evenly d istribu ted  across the  a rea  o f sk in  in contact 
wjth the support surface. T he body  is no t a  rig id  
structure, and th ere fo re  the  fo rce  app lied  a t the  body / 
support in terface in one a rea  will differ from  the 
tree  applied  a t the  in terface a t an  ad jo in ing  area. In 

engineering term s the  critica l m easure is no t sim ply 
the m agnitude o f app lied  force  bu t the  ra tio  o f this 
force to  the surface  a rea  over w hich it acts. T h is 
ratio is known as the  stress and is a m easurem ent of 
force intensity. In  the  clinical w orld, stress is usually  
loosely referred  to as “ p ressure” and  reference is m ade 
to the pressure betw een a subject and  support surface. 
“Interface p ressure” is usually  m easured  and  specified in 
millimetres o f m ercu ry  (m m H g) and  th is com m on usage 
vvill be adhered  to  in  th is article . I t  is generally  accepted 
that sores can be preven ted  if  th e  in terface pressure at 
a bony prom inence is less th an  m ean cap illa ry  blood 
pressure (30 to  40 m m H g), as under th is condition  
capillary b lood flow is m ain ta ined  and n o t arrested  by 
the applied  load.

PREVENTION OF SORES

THE RE C U M B E N T  PA T IE N T

The projected  a rea  o f support o f a  sup ine patien t 
when d iv ided by  his body  w eight yields an  average 
pressure o f a ro u n d  20 m m H g, w hich  is well below  m ean 
capillary b lood  pressure (30 to 40 m m Hg). T hus, if  a 
patient is evenly supported  over the  com plete p osterio r 
of the body, pressure  sores will no t occur. T he sim plest 
lethod of achieving a w hole body  su p p o rt s ituation  is

“float” the body  in  a  su itab le  fluid, and som e success­
ful p reven tion  devices use th is flo tation  princip le. O ther 
approaches use shaped elastic foam  to rem ove loads 
from  bony  prom inences, o r h igh  com pliance elastic 
foam  to equalise su p p o rt pressures. M echanical devices 
which com pensate fo r the  p a tien t’s inheren t lack of 
m obility  and spontaneous m ovem ent by  shifting  the 
body w eight a t regular in tervals can also be  used 
with success.

Liquid Support (Flotation) Beds

Probably  the sim plest fo rm  of liqu id  support system 
is the “w ater flo ta tion  b e d ” w hich consists o f a  tub 
filled w ith w arm  w ater, th e  surface of w hich is covered 
with an  extrem ely loose fitting sheet o f  synthetic  ru b b e r 
or vinyl. Because o f the  looseness o f  the  sheet the  
patient lite ra lly  floats in the  w ater and is supported  by  
hydrostatic  pressure alone. H ow ever, if  the  w ater surface 
is covered by a  tigh t sheet o r  m em brane, the  p a tien t is 
supported  by  a  com bination  o f hydrosta tic  pressure 
and m em brane tension. M em brane tension  su p p o rt is 
known as “ham m ocking”, and is a po ten tial p rob lem  in 
all types o f  fluid su p p o rt systems, as the soft tissues are 
then subjected to b o th  shear forces and  increased
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Fluid Support
Fig. 2

in terface pressures. C orrect hydrosta tic  su p p o rt and the 
incorrect m em brane tension  support are  show n 
schem atically  in  F ig. 2.

A n inheren t disadvantage of th e  w ater flo ta tion  sys­
tem  is the  u n n a tu ra l postu re  adopted  by  the patien t; 
floating in  a th ree-quarte r subm erged p osition  w ith 
h ips and knees flexed and face just above th e  surface. 
In  add ition , the  body  is only m arg inally  stable in  the 
w ater and  nursing  operations a re  difficult on  the  un ­
stable p la tfo rm  offered by  the w ater surface.

A  developm ent o f the  w ater bed first described by 
R eswick (1972) is know n as th e  “ R ancho  flotation 
b ed ” o r  “m ud b ed ” in  w hich the  con tain ing  tub  is 
filled w ith  oilw ell drilling  m ud. A gain the  surface of 
th e  supporting  fluid is covered w ith  an  extrem ely loose 
fitting vinyl sheet and  the p a tjen t is supported  by 
hydrosta tic  pressure. Oilwell d rilling  m ud has a  density  
approx im ately  twice th a t o f w ater and  therefo re  the 
body on ly  sinks h a lf as fa r  into th e  supporting  m edium . 
T he g reater density  and  viscosity o f m ud com pared to 
w ater ensures th a t stab ility  is m arked ly  im proved and 
th a t the  p a tien t floats in a  m ore  com fortab le  position . 
Fig. 3 com pare the “floating” p osition  o f patien ts in 
bo th  w ater and  m ud  beds.

O ne o f the p ractica l problem s w hich arises in  the 
use o f liqu id  su p p o rt beds is the  w eight o f th e  bed 
once it has been filled w ith the supporting  fluid. F o r  
exam ple, a  m ud bed w hich contains ab o u t 250 litres of 
m ud weighs in  excess o f 500 kg. In  add ition , the 
tem pera tu re  o f the  supporting  liq u id  m ust be  carefully  
contro lled  to ensure  th a t the  p a tien t is no t heated  o r 
cooled.

Air Support Systems

Two m ajo r types o f a ir  su p p o rt systems, know n as 
h igh  a ir  loss and low a ir  loss beds, have been  developed. 
T he h igh  a ir  loss bed was developed p rim arily  fo r the 
trea tm en t o f m ajo r b u m  in juries and  the  p a tien t is 
supported  by  a h igh  volum e flow of tem pera tu re  con­
tro lled  a ir  a t low pressure. T he a ir  is passed  in to  the 
base o f a  coffin shaped box w hich contains the patient,
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WATER BED

MUD BED

and as the a ir  exits to the a tm osphere, the  p a tien t’s 
body is lifted  clear o f all supporting  surfaces and 
“ho v ers” in the box. T h e  system  has som e app lication  
in pressure sore p reven tion  bu t is u n p o p u lar w ith 
patients, noisy  and difficult to m anage.

T he low a ir  loss bed (Scales 1976) was designed 
specifically fo r  p reven tion  of pressure necrosis. T he 
bed is constructed  o f 21 a ir  sacs fab ricated  fro m  a 
m icroporous p o lyurethane  coated nylon fab ric  w hich is 
perm eable  to w ater v ap o u r bu t w hich  is im perm eable  to 
air. M oistu re  collecting betw een the  p a tie n t’s body 
surface  and the sac perm eates th e  m em brane  in to  the 
a ir  space, the  volum e flow of a ir  th rough  each sac and 
the  m oistu re  rem oval from  the p a tien t’s skin surface 
being con tro lled  by a system  of ou tle t valves. Body 
w eight is supported  by  th e  21 sacs, the  p ressure  in 
each sac being ad justed  to suit a p a rticu la r a rea  o f  the 
p a tien t’s anatom y. T ypical pressures are: head, trunk, 
and seat g ro u p  of sacs —  20 m m H g; th igh  —  10 m m H g; 
calf and foo t —  6 m m H g.

F in a lly  a  quasi-flu id  bed “ the  F lu id ised  Sand B ed” , 
requ ires b rie f consideration  (S tew art 1976). T h e  bed 
consists o f a  box  o r tray  full o f fine sand, the base o f 
th e  tray  being constructed  o f a  steel m ic ro p o re  m esh. 
In o p era tio n  a pa tien t is placed on a  sand surface and 
a ir  is passed from  a b low er in to  the  base o f the  tray  
to generate  a “ q u ick san d ” effect. T h e  p a tien t sinks 
slowly into the  sand and  w hen a su itab le  body  con tour 
has been fo rm ed  the  supp lied  a ir  is sw itched off, and 
the patien t is supported  by a surface  w hich is in in tim ate  
contact w ith  the body. T h e  in terface pressures ob tained  
by th is m ethod have not been  published, bu t the  sand 
bed is said  to be very successful in preventing  sores.

D ynam ic Support Surfaces
T h e  fluid su p p o rt beds described above a ttem pt to 

achieve an accep tab le  s ta tic  red is trib u tio n  o f pressure 
and thus allow  the  pa tien t to lie in one positio n  for 
long periods o f tim e. D yn am ic  su p p o rt surfaces re ­
lieve pressure  ischaem ia by constan t ad justm ents in 
the  posture  o f  the  patien t, and  thus a ttem pts to replace 
the  norm al physiological “ fidgeting” response to im ­
posed im m obility . In  th e ir sim plest fo rm  they a re  a 
standard  bed and m attress fitted on to  a “ ro ck er” a rran g e ­
m ent, bu t such tu rn in g  beds a re  u n p o p u lar and  of

little  benefit. T h e  m ore acceptable type o f dynamic 
su p p o rt surface  is the  so-called “ripp le  m attress”, 
v aria tions o f w hich can now be ob tan ied  from  several 
m anufacturers. T he rip p le  m attress consists o f a  multi- 
cellu lar o r m u ltitu b e  a ir  m attress, abou t 75 mm thick, 
the tubes being progressively inflated and deflated with 
a ir  to produce a rip p le  effect. R ip p le  m attresses are 
re la tively  inexpensive, sim ple to use, and often  ex­
trem ely effective in preventing  sores.

TH E SITTING  PA T IE N T
It has been show n th a t the  highest in terface pressures 

encountered  w hile sitting  occur betw een the  support 
surface and the  ischial tuberosities, and peak pressures 
in the o rd er o f  300 m gH g have been m easured  in this 
a rea  from  subjects sitting  on  a w ooden ch air (Manley 
el al. 1977). Even when a pa tien t is sitting  on a soft 
foam  cushion, cap illa ry  occlusion m ay still occur as the 
in terface  pressures benea th  the tuberosities is often in 
excess o f 100 m m H g. A dditionally , if there  is a  tendency 
fo r the buttocks to slip  fo rw ard  in the  chair, frictioniL 
o r shear forces will fu rth e r deform  the loaded tissues 
and cause fu rth e r occlusion of capillaries.

N um erous m ethods have been proposed  fo r preventing 
sores in sitting  patien ts and m any different types of 
seat cushions o r pads a re  now available. C ushions de­
signed fo r long-term  sitting  can be subdivided into 
passive o r active categories, th e  passive cushion attempt­
ing to red is trib u te  sta tically  the “n a tu ra l” interface 
pressures w hile th e  active cushion provides a  constantly 
changing p a tien t/su p p o rt contact a rea  and  thus cyclic 
tissue loading. C ushions w hich fall into the  passive 
category including flo ta tion  pads w hich m ay be filled 
w ith a ir, w ater, o r silicone fluid; bean  bags consisting 
of cloth envelopes filled w ith dry m acrospheres (usually 
polystyrene beads); gel pads o f silicone o r vinyl gel 
enclosed in an  im pervious envelope o r in closed cell 
foam ; e lastic  foam  cushions o f  latex o r polyurethane; 
visco-elastic foam  cushions w hich a ttem pt to  provide 
greater stab ility  than  the pu rely  e lastic  variety; and 
custom -m ade vacuum  form ed  seats w hich  attem pt to 
provide the  m axim um  patien t su p p o rt contact area. 
A ctive cushions are  usually  o f the  ripp le  seat o r alter­
nating  pressure pad variety , in w hich  a ir  o r a  support 
fluid is pum ped th rough  linked cham bers o r  pipes to
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move bodv weight  c \ d i c a l k  f r o m on e  a r ea  lo a n o t h e r  
Active d e u c e s  prevent  the  p r o l onged  app l i ca t i on  ot 
excessive in t e r l ace  pr essure  r a t he r  t han  r educe  the 
magnitude o f  peak loads  on  ihe s i t t ing area.

Both passive a n d  ac t ive  sv sterns have  ach i eved  some  
success in p reven t ing  sores.  P r o b l e m s  wi th  su pp o r t  
devices in the pass ive category inc lude  the  instabi l i ty,  
floppiness a n d  weigh t  o f  l luid a n d  gel pads,  the heat  
retention p rope r t i e s  ol bean bags,  a n d  the expense  and  
maintenance r e qu i r eme n t s  of  v a c u u m t o r m e d  seats.  
In the act ive ca l egorv .  r i pple  ivpe  seats  a r e  c u m b e r ­
some a nd  r equ i re  ext ens ive  modi f i ca t i on  to a w h e e l ­
chair ( inc luding the ad d i t i o n  o f  a powei  s uppK ): as 
lhe\ can be expens i ve  lo buv a n d  m a i n t a i n  thev a r c  not  
suitable for  the major i ty  o f  wh ee l ch a i r  users.

The s imples t  a n d  least  e xpens i ve  s i l l ing s uppor t  s u r ­
faces a r e  cons t ruc t ed  f rom elas t ic  t o r  v iseo-clasl ic)  
foam, a nd  a large vai ietv ot p ressure  rcliel  cush ions  
constructed f rom l o a m  mat er i a l s  a r e  commerc i a l l y  a va i l ­
able. Most  o f  these c us h i ons  a t t emp t  to p rov i de  a si t t ing 
surface which  c o n f o r ms  to the pa t i en t ' s  b o d \  shape ,  but  

Ifjonflicting des ign r eq u i r e me n t s  m e a n  that  high foam 
'fbnsilN an d  resi l ience a r e  r equ i red  to prevent  b o t t o m ­
i n g  o u t "  o f  the cus h i on ,  a nd  a low f oa m densi ty is 
required to p rov i de  bo t h  a "sof t  feel "  a nd  good  con-  
JformabiIit\ Co n sequen t ly .  many l o a m  cus hi ons  a r e  
laminated f rom two o r  m o r e  ma t e r i a l s  o f  di f ferent  
densities to prov ide a c o m p r o m i s e  so l ut ion :  this is not  
totally effect ive in p reven t ing  sores.

A foam cush i on  which  has  -shown Use It to be very 
effective in both  p reven t ing  a n d  hea l ing  si t t ing sores  is 
the P ar aea i e  cush i on  dev e l op e d  at ( o n ra d i e  Hospi t a l

(Manley  c/ al. 1977). I h e  cus h i on  is cons t ruc t ed  I rom 
e x p a n d e d  p o l y u r e t ha n e  e las t ic  l o a m  o f  high densi tv 
which  pr even t s  " b o t t o m i n g  o u t "  ol the  pelvis o n t o  the 
whee lcha i r  seal  a n d  a cu t -ou t  under  the ischii  e ns ures  
lhal  mos t  o f  the load wh i ch  w o ul d  have  been car r i ed  
bv the l ube ros i l i es  is no w ca r r i e d  on  the " t r oc h a n t e r i c  
shell* a n d  ih ighs  (Fig.  4). In early des igns  o f  ihe 
P ar ac a r e  cus h i on  the  cu t -ou t  wa s  cus tom-f i l l ed  lo the 
an a t omy  o f  the i nd i v i dua l  pa t i ent  to e ns ure  lhai  l oad i ng  
was  comple t e !  v r e mo v ed  f r o m  the  t uberos i t i es ,  but  
subsequent ly  it has  been  s ho wn  that  the ischii  can 
safely w' i ihs tand an  i n i e r la ce  p r e ssure  o f  a b o u t  40 m m H g .  
A block o f  low densi iv l o a m  is now li lted inio the c u t ­
out  so that  ihe t ube r os i t i e s  carry a smal l  p r o po r t i on  
o f  body weight ,  a n d  this  weight  s h a r i ng  be tween  (he 
t ro c h a n ie r i c  she l f  a n d  ischii  has  a l lowed  the fitt ing 
p r oc e d ur e  to be  s impl i f i ed so tha i  only t hree  s i / c s  ot 
cush i on  cu t -ou t  no w need  be  cons t ruc t ed .

A c o mp l e t e  P a r a c a r e  cu sh io n  is s h o w n  in Fig.  5. I he 
r aised f ront  p o r t ion  o f  the cu sh i on  s t ruc t ur e  ensures  
that  the m a x i m u m  poss ible  load  is t r a ns f e r re d  to ihe 
" s a f e ” we i g h tb e a r in g  a r ea  o f  the ihighs .  whi le  ihe 
curved  base  fills the  sag in the  w h e e l c h a i r  h a m m o c k  
seal  a n d  pr even t s  d i s t or t i on  o f  ihe  cu t -ou l  d i m e ns i o n s  
on  ihe u p p e r  sur face .  The c o m pl e t e  cu sh i on  is l ined 
wi ih a I wo-wav st retch f ab r i c  wh i ch  pr even t s  a b r a s i v e  
we a r  o f  the l o a m  a nd  reduces  so i l i ng  ol the cush ion .

In a d d i t i o n  to the P ar ac a r e  cush i on ,  pa t i en i s  at 
( o n ra d i e  a r e  also su p p l i ed  wi th  a s h a pe d  backres t  
which  is des igned  to e ns ure  a no- load  cond i t i on  on  
the  s a c rum,  coccyx.  a n d  ver t ebra l  processes.  T h e  backres t  
al so ensures  that  the pai i cn t ' s  ischii  a r e  pos i t i oned

I in. 4
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Fic . 5

correct ly in the cus h i on  cut -out ,  i mp r ov e s  pat icnl  
pos tu r e  in (he c h a i r  a n d  p rov ides  lateral  s t ab i l i t y  for  
pa t i ent s  wi th  a h igh level of  sp ina l  lesion.  L u m b a r  
s uppor t  is a l so p r ov i de d  l or  i mp ro v e d  pat i ent  comf or t ,  
an d  the backres t  is aga i n  covered  in two-way st retch 
fabr ic.  Loc a t ion  to the wh e e l c h a i r  is by elas t ic tapes,  
o ve r  the wh e e l c h a i r  hand l es  a n d  by " V e l c r o ” t apes  to 
(he rea r  of  the  cus h i on  cover .  A co mp le t e  P a r a c a r e  
sea t ing sys tem is s hown  in Fig.  6.

C O N C L U S IO N :  R E H A B IL IT A T IO N  A N D  COST 
B E N E FIT S

I h e  rapidly g ro wi ng  w o r ld wi d e  p o p ul a t i on  of  h a n d i ­
ca p p e d  anil  helpless  people  has led to an  e sca l a t i on  in 
hea l th  care  costs.  T h e  Un i t ed  .States, for  ex a mp le ,  now 
spends  a b o u t  18".. of  its gross  na t iona l  p r oduc t  on 
heal th  care,  a nd  the a v e r age  cost  to soc ie ty for  each 
pa t i ent  t r ea ted has approx imate ! ; ,  t r ebled in the last 
e ight  years  (Kened i  1977). T h e r e  a r c  no w cl ear  i ndi ­
cat ions .  par t i cular ly  in the " c a r i n g ” societ ies,  that  the 
f inancial  a nd  m a n p o w e r  d e m a n d s  of  the heal th  care  
services may very soon  o u t r u n  the r esources  that  can 
be a l l oca t ed  to them.  In c onsequence ,  heal th  eare 
mus t  b e c o m e  m o r e  cost  effect ive,  a nd  pat i ent s  mus t  be 
r ehab i l i ta t ed  an d  re i n t eg ra t ed  into society at the ear l iest  
poss ible  s tage in the i r  t r ea tment .  It is ev ident  that  
p ressure  sores,  w h e t h e r  du e  to p r o l onged  bedres t  o r  to 
p ro l onged  s i t t ing can only delay the r eh a b i l i t a t i o n  p r o ­
cess. an d  ac t ive  steps t aken al the ear l iest  op po r tu n i t y  
to prevent  sores  mus t  increase  the cost  ef fect iveness of 
medical  care.
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