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Postural Control Theory 



 
 Cur r ent  concept s of  mot or  cont r ol  pr ovi ded t he basi s 
f or  i nst r ument  desi gn.   The pr evai l i ng vi ew of  t he  
f unct i on of  post ur al  cont r ol  i s t he i nt egr at i on of  
movement s i nt o coor di nat ed act i on sequences t o achi eve a 
t ask goal  ( Reed,  1989) .   Accor di ng t o dynami cal  syst ems 
t heor y,  post ur al  cont r ol  i s an emer gent  pr oper t y whi ch i s 
det er mi ned by t he i nt er act i on of  numer ous subsyst ems 
( Kamm,  Thel en & Jensen,  1990) .   Al t hough some cont r over sy 
exi st s r egar di ng t he r ange of  subsyst ems whi ch ar e 
i nvol ved,  t her e i s gener al  agr eement  t hat  t he neur ol ogi cal  
syst em,  t he mucul oskel et al  syst em,  t he sensor y syst em,  t he 
envi r onment al  cont ext ,  and t he t ask demands ar e i mpor t ant  
cont r i but or s t o  post ur al  cont r ol .    
 
 Of  par t i cul ar  si gni f i cance t o adapt i ve seat i ng 
i nt er vent i on ar e t he bi omechani cal  f act or s whi ch i nf l uence 
t he muscul oskel et al  syst em.   Thr ee such f act or s ar e t he 
st ar t i ng condi t i ons of  t he movement ,  t he degr ees of  
f r eedom of  movement ,  and t he l i mi t s of  movement  avai l abl e.    
The st ar t i ng condi t i ons ar e t he al i gnment  of  body segment s 
r el at i ve t o each ot her ,  t he al i gnment  of  body segment s 
r el at i ve t o t he l i ne of  gr avi t y and t he combi nat i on of  
body segment s whi ch ar e const r ai ned and t hose whi ch ar e 
f r ee t o move.   The const r ai nt s may be i nt er nal ,  such as 
muscl e l engt h,  or  ext er nal ,  such as a chai r  back.   
Post ur al  cont r ol  st r at egi es used t o per f or m an act i vi t y 
wi l l  be di f f er ent  i f  t he st ar t i ng posi t i on of  t he body 
changes.  For  exampl e,  when si t t i ng wi t h t he f eet  
unsuppor t ed and at t empt i ng t o r each f or  an obj ect ,  knee 
f l exor s may cont r act  f i r st  t o st abi l i ze t he cal ves agai nst  
t he l egs of  t he chai r  bef or e l eani ng f or war d t o r each.   
However ,  i f  t he l egs ar e suppor t ed on a f oot r est ,  t r unk 
f l exor s may cont r act  f i r st  and an ent i r el y di f f er ent  
sequence of  muscl e act i vat i on occur s.    



 Adapt i ve seat i ng i s t hought  t o i nf l uence post ur al  
cont r ol  by af f ect i ng t he st ar t i ng condi t i ons of  t he 
movement  and by cont r ol l i ng t he degr ees of  f r eedom and 
l i mi t s of  movement .   Sel ect i ve suppor t  of  body segment s i s 
pr ovi ded t hr ough t he use of  speci f i c seat i ng syst em 
component s.  Re- or i ent at i on of  t he body,  r el at i ve t o t he 
l i ne of  gr avi t y,  i s achi eved t hr ough adj ust i ng t he 
or i ent at i on of  t he ent i r e seat i ng syst em.   I t  i s 
hypot hesi zed t hat  opt i mi zi ng t hese st ar t i ng condi t i ons f or  
movement  and l i mi t i ng t he r ange of  movement  t o t hat  whi ch 
i s cont r ol l abl e by t he i ndi vi dual  wi l l  enhance f unct i onal  
movement  capaci t y.    
 
 Based on post ur al  cont r ol  t heor y,  t he seat ed post ur al  
cont r ol  out comes t o be measur ed wi t h t he SPCM wer e t hus 
concept ual i zed i n t wo domai ns.   These domai ns wer e 
post ur al  al i gnment  and f unct i onal  movement .    
 
 An addi t i onal  aspect  of  syst ems t heor y whi ch was 
consi der ed when gener at i ng i t ems wi t hi n t he f unct i onal  
movement  domai n was t he  i mpor t ant  ef f ect  of  t he t ask goal  
on movement  per f or mance.  Al l  mot or  act i ons i nvol ve a 
cogni t i ve- per cept ual  component .  For  exampl e,  t he 
f eedf or war d command wi l l  cal l  f or  gr eat er  or  smal l er  
ef f or t  dependi ng on t he demands of  a speci f i c t ask.   As 
wel l ,  t he cont ext  of  t he t ask and mot i vat i onal  f act or s 
af f ect  per f or mance.   Hence t he gr adi ng and sel ect i on of  
i t ems f or  t he f unct i onal  movement  domai n needed t o be 
based on goal - di r ect ed act i ons t hat  ar e si gni f i cant  i n 
ever yday f unct i on r at her  t han r equest s f or  movement s 
wi t hout  a pur pose meani ngf ul  t o t he chi l d.   I t ems wer e 
t her ef or e devel oped whi ch measur ed t he ef f ect s of  
al i gnment  changes on f unct i onal  movement s wi t h var yi ng 
t ask demands.  
 
 



M easurement Framework 
 
 I n addi t i on t o t he sel ect i on of  a concept ual  
f r amewor k of  t he post ur al  cont r ol  syst em,  sel ect i on of  a 
measur ement  f r amewor k was a pr er equi si t e t o t est  
devel opment .   I mpor t ant  measur ement  i ssues consi der ed i n 
devel opi ng and usi ng a measur e wer e t he l evel  of  
measur ement  and t he pur pose of  t he measur e.   
  
 

Level of M easurement 
 
 Sever al  aut hor s have st r essed t he i mpor t ance of  
concept ual i zi ng t he l evel s of  t he human syst em at  whi ch 
our  i nt er vent i ons ar e bei ng di r ect ed ( Gucci one,  1991;  
Ki el hof ner ,  1985)  and ensur i ng t hat  our  measur ement  t ool s 
ar e val i d f or  assessi ng t he l evel  of  t he syst em of  
i nt er est  ( Campbel l ,  1991;  Hal ey 1992) .   Campbel l  ( 1991)  
and Hal ey ( 1992)  have bot h pr oposed measur ement  f r amewor ks 
f or  assessi ng mot or  per f or mance based on t he Wor l d Heal t h 
Or gani zat i on' s ( WHO)  cl assi f i cat i on of  i mpai r ment ,  
di sabi l i t y and handi cap ( Wor l d Heal t h Or gani zat i on,  1980) .  
I n appl yi ng t he WHO cl assi f i cat i on t o mot or  per f or mance,  
i mpai r ment  r ef er s t o t he abnor mal i t y or  l oss of  a mot or  
component  or  pr ocess,  di sabi l i t y r ef er s t o t he r est r i ct i on 
of  f unct i onal  act i vi t y and handi cap r ef er s t o t he 
i nabi l i t y t o per f or m a soci al  r ol e due t o t he mot or  
i mpai r ment s or  di sabi l i t i es ( Hal ey,  1992) .   Campbel l  
( 1991)  r ecommended t he use of  Nagi ' s ( 1969)  model  t o 
devel op a measur ement  f r amewor k f or  chi l dr en;  t hi s model  
adds a f unct i onal  l i mi t at i ons cat egor y bet ween t he 
i mpai r ment  and di sabi l i t i es cat egor i es.   Hal ey ( 1992)  
r ecent l y pr oposed f ur t her  el abor at i on of  t hi s model  t o 
i ncl ude devel opment al  and cont ext ual  di mensi ons as wel l  as 
measur ement  const r uct s.   Hi s measur ement  const r uct  
associ at ed wi t h t he f unct i onal  l i mi t at i ons cl assi f i cat i on 



i s t he capaci t y t o demonst r at e di scr et e f unct i onal  skills 
( usual l y t est ed wi t hi n a cl i ni cal  cont ext ) .   The 
measur ement  const r uct  associ at ed wi t h t he di sabi l i t y 
cl assi f i cat i on i s t he per f or mance of  f unct i onal  activities 
( wi t hi n a nat ur al  cont ext )  and t hat  associ at ed wi t h t he 
handi cap cl assi f i cat i on i s t he per f or mance of  soci al ,  
f ami l y,  and per sonal  roles.    
 
 Ut i l i zi ng Hal ey' s expanded model ,  t he Seat ed Post ur al  
Cont r ol  Measur e can be consi der ed t o measur e seat i ng 
out comes at  bot h t he i mpai r ment  and f unct i onal  l i mi t at i on 
l evel s.   The al i gnment  sect i on,  whi ch measur es changes i n 
al i gnment  of  body segment s,  eval uat es abnor mal i t es i n a 
post ur al  cont r ol  component  whi ch coul d be consi der ed t he 
i mpai r ment  l evel .   The f unct i onal  movement  sect i on of  t he 
SPCM assesses t he capaci t y t o achi eve a speci f i c t ask i n 
t he cl i ni cal  set t i ng and i s t hus measur i ng f unct i onal  
l i mi t at i ons as descr i bed i n t he Hal ey model .  
 
 

Purpose of M easurement 
 
 A cl assi f i cat i on syst em f or  assessi ng heal t h  
measur es has been devel oped by Ki r shner  and Guyat t  ( 1985)  
based on t he t hr ee pur poses of  di scr i mi nat i on,  pr edi ct i on,  
and eval uat i on.   A di scr i mi nat i ve measur e was i dent i f i ed 
as one whi ch i s used t o di st i ngui sh bet ween i ndi vi dual s on 
an under l yi ng char act er i st i c.   Devel opment al  scr eeni ng 
t est s ar e f r equent l y of  t hi s t ype,  assessi ng devel opment al  
char act er i st i cs whi ch di st i ngui sh del ayed or  di sor der ed 
devel opment  f r om nor mal  devel opment .   An exampl e of  a  
seat i ng measur e whi ch has been devel oped f or  t hi s 
di scr i mi nat i ve pur pose i s t he Level  of  Si t t i ng Abi l i t y 
Scal e ( Mul cahy et  al  1988) .   Thi s scal e,  whi ch 
di st i ngui shes bet ween chi l dr en based on t hei r  si t t i ng 



abi l i t i es,  consi st s of  seven devel opment al  si t t i ng l evel s 
def i ned by t he ease of  pl acement  and st abi l i t y i n si t t i ng  
 
 A pr edi ct i ve measur e f or ecast s f ut ur e heal t h st at us 
or  per f or mance based on cur r ent  t est  scor es.   Seat i ng 
scal es whi ch at t empt  t o assi gn r i sk scor es f or  pr essur e 
sor e devel opment  f i t  i nt o t hi s cat egor y.   Pr essur e sor e 
r i sk scal es assi gn r i sk scor es t o f act or s whi ch ar e known 
t o be associ at ed wi t h an i ncr eased i nci dence of  pr essur e 
sor e devel opment .   Fact or s such as age,  i ncont i nence,  
dur at i on of  par al ysi s,  smoki ng,  use of  ant i coagul ant s,  
pr evi ous f r act ur es,  and pr evi ous ski n br eakdown ar e i t ems 
f r equent l y i ncl uded on t hese r i sk scal es ( Cr enshaw & 
Vi st nes,  1989) .    
 
 An eval uat i ve i ndex measur es t he degr ee of  change of  
an under l yi ng char act er i st i c over  t i me or  as a r esul t  of  
t r eat ment .   I t  i s f or  t hi s pur pose t hat  t he Seat ed 
Post ur al  Cont r ol  Measur e has been devel oped and t hus t he 
pr oper t i es of  an eval uat i ve measur e wi l l  be di scussed i n 
gr eat er  det ai l .  

 
 
Features of an Evaluative M easure 

 
  A number  of  key consi der at i ons f or  devel opi ng an 
eval uat i ve measur e have been descr i bed by Ki r shner  and 
Guyat t  ( 1985)  and expanded upon by t he devel oper s of  t he 
Gr oss Mot or  Funct i on Measur e ( Russel l  et  al . ,  1990) :  
 
❏❏❏❏ I t ems  must  be sel ect ed f or  t hei r  r esponsi veness 
( i . e. ,  t hei r  capaci t y t o det ect  cl i ni cal l y i mpor t ant  
change)  
 
❏❏❏❏ I t em scal i ng must  i ncor por at e suf f i ci ent  gr adat i ons 
t o r egi st er  change 



 
❏❏❏❏ A suf f i ci ent  r ange of  i t ems i s r equi r ed t o det ect  al l  
cl i ni cal l y i mpor t ant  t r eat ment  ef f ect s 
 
❏❏❏❏ The st abi l i t y of  t he measur e must  be demonst r at ed t o 
show t hat  scor es of  chi l dr en who ar e not  changi ng do not  
var y si gni f i cant l y on r epeat ed t est i ng ( smal l  wi t hi n-
subj ect  var i at i on)   
 
❏❏❏❏    Val i dat i on of  t he r esponsi veness of  t he measur e 
r equi r es demonst r at i ng t hat  i t  i s capabl e of  det ect i ng 
cl i ni cal l y i mpor t ant  change when i t  does occur  and i s 
st abl e i n t he absence of  change 
 
 The subsequent  chapt er  descr i bes how t hese f eat ur es 
have i nf uenced t he devel opment  of  t he SPCM.  

 
 


