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in sport should lead to a sense of duty, a  show of in i
tiative and drive, as well as perseverance, w illpow er, 
endurance, re liab ility  and responsib ility .

A sport program m e should be p lanned  so th a t each 
child can p a rtic ip a te  w ith in  his lim ita tions w hilst it 
is still acceptable to teachers and therap ists. T his is a 
complex problem , considering th a t therap ists, psycho
logists and teachers have been m eeting annually  fo r 
the past five years to  decide w hether children  w ith 
learning d isab ility  should p a rtic ip a te  in sport, which 
items should be included and w hat effect it w ould have 
on the children.

T hus fa r  no clear answ er has em erged, as diverse 
opinions render a  so lu tion  im possible. T he au th o r does 
not doubt the educational value of sport. In  the n ear 
fu ture  a  decision will have to be taken abou t w hich 
items are  to be offered, who should p a rtic ip a te  and 
how achievem ents should be  calculated and recognized, 
albeit by  m eans o f research, discussion o r tria l and 
error.
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REPORT ON THE USE OF BIOFEEDBACK
Jeanette  M itchell B.Sc. (Physio therapy), M.Sc.

’n Oorsig van die jongste U'eratuur oor bioterugrigting  
en veral lerapeuliese aanwending, word gegee. Toestande  
wat geskik is vir behandeling, m et odes van aanwending  
en seine word genoem . Verskeie studies word aangehaal 
maar geen gekontrolleerde studie bewys tot dusver statis
tics die waarde van b io ’.erugrigting nie.

Biofeedback, o r m ore accurately, electrom yographic 
b iofeedback, appears from  the curren t lite ra tu re  to be 
a prom ising and relatively  new e lectro therapeu tic  
m odality. It is used m ainly  fo r  the trea tm en t o f neu ro 
m uscular disorders. It is an  ad junct to the  m ore con
ventional m ethods o f trea tm en t and physio therapists, 
w ith the  co -operation  of bioengineers, m ay use it in 
creasingly in the reh ab ilita tio n  o f patients. H ow ever, as 
îts use  as such increases, new  techniques as regards its 

A pplication will need to be developed to su it the indi- 
•Vidual p a tien t’s needs.

R ecent studies and reports o f therap eu tic  successes 
have show n th a t electrom yographic  b iofeedback, used 
with carefully  d irected  instruction  and m otivation , en 
ables a  pa tien t to  ob tain  “ . . . an  ex trao rd in a ry  degree 
of v o lun tary  contro l over physiological activ ities p re 
viously considered (to be) invo lun tary , reflexive o r 
subconscious.” (N afp lio tis, 1976), and this degree o f 
control is ob tained  in a  relatively  short p eriod  of time.

E lectrom yographic  biofeedback involves som e aud ito ry  
o r visual represen tation  of a  p a tien t’s m uscu lar activity, 
which the  pa tien t is taught to m o n ito r in an a ttem pt 
to a lte r m uscu lar activ ity  vo lu n ta rily  to achieve a 
desired response. T h is  p rocedure  seems to  w ork equally  
well in  cases o f flaccidity and spasticity  (Tnglis et al., 
1976). A p a rt fro m  use in neurom uscular disorders, it 
has been extended to re tra in ing  correct m uscular activ ity  
in chron ic  resp ira to ry  conditions (Johnston & Lee, 
1976), ga it re tra in in g  in o rth o p aed ic  problem s (Zim nicki
& F em ie , 1976), and in re laxation  o f m uscle spasm  in 
tension headaches (Budzynski et al., 1970) and torticollis 
(Brudny, G ry n b au m  & K ore in , 1974).

In  applying the  m ethod of e lectrom yographic  biofeed- 
back, a  full func tional assessment is m ade of the  patient,

who is then in troduced to the apparatus. Surface elec
trodes, w hich are  m ost often used, a re  app lied  to the 
skin a fte r  cleaning the  a rea  w ith alcohol and a  conduc
tive paste  is used to ensure p ro p e r electrical contact. 
T he types o f visual an d /o r au d ito ry  stim uli to be 
expected, and w hich are  desired to  elicit a vo lun tary  
response, a re  explained to  the  pa tien t b efo re  a few 
“tria l ru n s” a re  conducted. T rea tm en t sessions lasting 
30 to 60 m inutes a re  usually  carried  ou t two to three 
tim es a week, and continued un til the p a tien t shows 
som e gain  in vo lu n ta ry  control an d /o r functional im 
provem ent.

Review of Current Literature
T h e  use o f electrom yographic  b iofeedback was first 

reported  in 1960 as a  m ethod of neurom uscu lar re 
education  in cases o f  hem iplegia (M arinacci & 
H orande, 1960). N eedle  electrodes and au d ito ry  feed
back w ere used, firstly on the  unaffected lim b in the 
in itial train ing . T h e  au tho rs claim ed a  20% im prove
m en t in  the func tion  o f the affected lim b w ith in  one 
h o u r o f  treatm ent. In  1964 A ndrew s reported  a  noticeable 
im provem ent in the  m o to r u n it activ ity  in non-function 
ing m uscles in cases o f  hem ip leg ia  w ith paresis o f from  
one to fourteen  years duration . N eedle  electrodes and 
visual feedback w ere used. In  sim ilar cases o f one year 
du ra tio n  w ith tib ia lis  an te rio r paresis, needle electrodes 
and b o th  au d ito ry  and visual feedback w ere used and 
good results reported  in 1973 by Johnson & G arton . 
Som e of these patien ts w ere reported  to im prove to the 
extent o f no longer needing short-leg braces fo r foot- 
d rop  con tro l a fte r one m o n th ’s treatm ent.

Surface electrodes and visual feedback w ere used at 
the  sam e tim e by A m ato  et al. (1973), to trea t spasticity  
o f the  gastrocnem ius m uscle g roup  of abou t n ine  years 
duration . T hey reported  im provem ent a fte r fo u r m on ths’ 
tra in ing , w hich was m anifested  in some cases as a 
heel-strike to m id-stance p a tte rn  w ith the foot being  held 
flat. Swaan e t al. (1974) extended the use o f surface 
electrodes and au d ito ry  feedback to reduce m uscle 
spasticity in cases o f hem iplegia and, in the words of
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lnglis et al. (1976), (found the procedure to be gene
rally) . . m ore effective than  conventional rehab ili
tation  m ethods.”

B rudny et al. (1974) found  that th e  im provem ent in 
the func tion  o f the hem iplegic han d  even 12 m onths o r 
longer a fte r onset o f the hem ip leg ia  lasted from  two to 
twelve weeks a fte r trea tm en t w ith surface electrodes 
and au d ito ry  and visual feedback. T hey used fo u r 
a rb itra ry  grades o f im provem ent in their study and 
reported  th a t p rehension  becam e possible in abou t one- 
th ird  o f th e ir cases. B rudny et al. (1976) carried  ou t a 
follow -up th ree  m onths to three  years a fte r treatm ent o f 
patients w ith  a  hem iparesis who h ad  received electro
m yographic  b io feedback  tra in ing . T hey  fo u n d  that 
approx im ate ly  h a lf  h ad  m ade and  re ta ined  a significant 
functional im provem ent.

It was no t until 1975, however, th a t the  first a ttem pt at 
a scientifically contro lled  study was reported  by Basm ajian 
et al. A gain  surface electrodes and  au d ito ry  and  visual 
feedback w ere used on patien ts w ith  foo t-d rop  follow ing 
CVA. In  th is study, the effects o f  electrom yographic 
feedback used w ith conventional physio therapy  were 
com pared w ith  those o f standard  reh ab ilita tio n  m ethods 
a lone (control g roup), assessing changes in m uscle 
strength , range  of m otion  in involved joints, and  gait 
patterns. T hey  found  th a t approx im ate ly  twice as m uch 
im provem ent in  m uscle strength  and  range o f m otion  
was show n in the  g ro u p  receiving e lectrom yographic 
b io feedback  and  physio therapy  trea tm en t as in  the  
con tro l group.

In  1976, T akebe & B asm ajian  also com pared the gait 
of sim ilar patients d iv ided into th ree  groups —  those 
receiving b iofeedback  train ing , those receiving treatm ent 
w ith a  peroneal nerve stim ulator, and those receiving 
only intensive physio therapeu tic  exercise. G enerally  
speaking, they  found  the  least im provem ent in the 
last group.

One o f the  latest reports on  the use o f e lectrom yo
graph ic  b iofeedback  is by  B aker et al. in A p ril 1977. 
T hey  have applied  th is technique to patients w ith  in 
com plete spinal cord  lesions, paralysis from  polio 
myelitis, spasm odic torticollis and hem iplegia o f 10 
years d u ra tio n , all o f w hom  show “ . . . p rom ising results 
in term s o f m uscle re-education  and  functional im 
provem ent . . .” (Baker et al., 1977).

A p art fro m  its use in the above types o f cases, electro
m yographic  b iofeedback  has been reported  to be  used 
with success in teaching d iaphragm atic  breath ing  exer
cises (Black et a!., 1969), and  in re tra in in g  correct 
breath ing  patterns in em physem atous patien ts (Johnston
& Lee, 1976). A gain  surface electrodes and aud ito ry  
and visual feedback w ere used.

B iofeedback has also been used w ith  success as an 
aid  in head-position  tra in in g  in the cerebral palsied  
child  (W ooldridge & Russel, 1976). W ooldridge et al., 
1976, also rep o rt the  successful use o f an extension of 
th is p rocedure  in gait-train ing  in cerebral palsied child
ren, w here  th e  objective was e ither im proved  knee 
flexion o r extension. In  th is case, w here b io feedback  is 
used to re tra in  a  m ore functional gait pattern , the 
techn ique  has been sim plified. In stead  of using the 
electrom yograph with needle o r surface electrodes to 
enable feedback via aud ito ry  or visual stim uli, an electro
goniom eter and audito ry  feedback un it are used. In  o ther 
cases o f ga it re tra in ing , as fo r  exam ple in p rosthetic  
tra in ing  in  g e ria tric  above-knee am putees (Z im nicki & 
Fern ie, 1976), an  even sim pler m echanism  enabling  
b iofeedback  has been designed. T h is consists o f  an 
electrical sw itch fitted to the knee jo in t o f the p ros
thesis, w hich is activated  by  the jo in t position , thereby 
triggering a  bu zzer —  the au d ito ry  feedback m echanism . 
H ow ever, th e  p rincip le  o f the p rocedure  rem ains the 
same. '

T h is review  o f the  curren t lite ra tu re  indicates that 
although  m any different studies involving various con
d itions have been conducted, there  a re  none reported  
to date w hich show  a contro lled  scientific approach  with 
statistics to  give valid ity  to the  claim s o f im provem ent 
o r th erapeu tic  success m ade. T herefo re , m ore controlled 
studies are obviously necessary in this field, and  good 
experim ental design and analysis are essential fo r  an 
objective assessm ent o f b iofeedback, as a  technique of 
value in reh ab ilita tio n , to be possible.
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THE NEED FOR CO-ORDINATED RESEARCH
J. C. B E E N H A K K E R  B.Sc. (Physio therapy) (W itw atersrand) D .P .E . (W itw atersrand)*

R esearch in all fields o f physio therapy, w hich is long 
overdue, can only result in im proved p a tien t care. W e 
m ust be  sure th a t ou r trea tm en t program m es do have 
the effects that we are hoping  to achieve, w hich will 
only occur w hen these effects are investigated and the 
results of the findings analysed.

T o o  long  have  m odalities been  used  ‘because they 
w o rk ’! I f  we do no t know  w hy they  w ork, how  can 
we be sure th a t som ething else will no t be m ore 
successful? I o ften  have the  feeling  that o u r patien ts 
im prove in spite o f physiotherapy!
\  E valuation  of the  delivery  o f health  services to  the 
p a tie n t as well as the  com m unity  is requ ired . A re we 
m aking the best use of availab le  resources? W e need 
to investigate the effects o f o u r various m odalities on 
norm al tissue and  endeavour to determ ine w hether 
these effects are a ltered  by  in ju ry  o r  disease. W e will 
have to design and construct m easuring  devices w hich 
w ill give an  objective m ethod  of assessing a p a tien t’s 
response to  treatm ent, and  research in to  th e  m ost 
effective and re liab le  too l is requ ired .

R esearch is the n a tu ra l result o f a ttem pting  to find 
answ ers to questions. E very  physio therap ist m ust have 
com e up  against som e prob lem  in he r w ork , yet very 
few  have set ou t to solve th is on a scientific basis. 
E ach one o f us is in  a position  to test a theory , w hether 
th is is in the  clinical field o r  o f a m ore  academ ic 
nature , yet how  often  is th is done?

If  research  is being done, w hy do no t m ore  physio
therapists know ab o u t it? I t  w ould  seem  th a t there  is 
a  pressing need fo r  co-o rd ina tion  of research  projects 
b o th  a t an  underg raduate  and  a postgraduate level.

* A cting H ead , D epartm en t o f P hysio therapy , U niversity  
o f  W itw atersrand.

P hysio therap ists who are  involved in research  projects 
o r clinical tria ls, o r  those w ho w ould like to becom e 
involved, have very little  idea o f w hat is being done 
in South  A frica . E ven the  w orthw hile  tria ls  and surveys 
w hich have been w ritten  up, o ften  lie fo rgo tten  in 
cupboards o r on lib ra ry  shelves,

In  o rd er, there fo re , to  p rom ote  in terest in  research, 
a g roup  was fo rm ed  by  the Physio therapy  D epartm ent 
a t the  U niversity  o f the  W itw atersrand. T he aim s of 
th is g ro u p  are  to  discuss problem s in, and m ethods of 
research, to co-ord inate  research  efforts, to prov ide a 
p la tfo rm  to dissem inate knowledge and  prov ide a 
stim ulus fo r  fu rth e r research.

T his group  o f academ ic staff and practising  c lin i
cians m eets every two m onths. T opics discussed have 
covered a w ide field, including problem s encountered  
by various w orkers and  how  these w ere resolved, the 
av a ilab ility  o f research  facilities, o rgan isation  of 
m ate ria l and the  m ethod  o f w riting  up  a dissertation . A 
tape on “R esearch in  Spinal T h erap y ” stressed the 
im portance  of the  involvem ent o f the c lin ician  in the 
design of the experim ent and  the  study of its clinical
6 ff£C tlV 6I16S S

W orkshops are p lanned  fo r 1979 and speakers w ill 
be inv ited  to lead discussions in  specialised areas. T he 
results o f tria ls  and experim ents undertaken  by u n d e r
g raduate  students will be  corre lated  in o rder to esta
b lish  a reas fo r  fu rth e r research.

I t  is felt th a t a  group, such as this, could offer a 
co-ord inating  service fo r  research. A lthough  the  group  
is confined to  the Johannesburg  area, its activ ities could 
be expanded to  a  na tional level, if  there was a sufficient 
need. # . . . .

I f  any physio therap ist is in terested  in jo in ing  this 
group, they  should  contact the w rite r at the  Physio 
th erap y  D epartm en t o f the U niversity  o f the W it
w atersrand.
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