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in  Cystic Fibrosis?
L. M. DAVIDS

SUMMARY

! The aim of this paper is to question the 
accepted physiotherapy regimen for children 
with Fibrocystic Disease. Is it the most effective 
way of keeping the lungs clear of secretions? 

J How much are we imposing added stress on 
1 an already stressed family? Is it not possible to 
! design a programme which reduces the stress 

and is socially acceptable?
The traditional physiotherapy regimen of 

j  breathing exercises, postural drainage and per- 
j cussion is described. Forced expiratory tech- 
' nique is described as well as various forms of 

nebulisation.
The psychological impact on the family of a 

| chronic, life-threatening disease, is discussed.
! Compliance with set physiotherapy regimens 
j and the family's (especially the mother's) reac­

tion to them is discussed.
The most recent literature on the effective- 

; ness of traditional physiotherapy techniques is 
| reviewed.
j From this review as well as from personal 

experience, it is concluded that a rigid physio­
therapy regimen is stressful and compliance is 
frequently poor. Suggestions are made how to 
overcome this. It is stressed that this paper 
deals with the home programme, not with the 

^ hospital programme for acute exacerbations of 
y  the disease.

IN T R O D U C T IO N
C ystic  F ib ro s is  (C F ) is the  m o st c o m m o n  o f the 

genetically  de te rm in ed  d iseases am o n g  C a u ca sian s ' and 
as such  is the  m o st co m m o n  cause  o f c h ro n ic  su p p u ra ­
tive lung  disease  in w hite c h ild ren .2 T h e  calcu la ted  
he te rozygo te  ra te  in C au casian s is a p p ro x im a te ly  1:20.
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OPSOMMING

Die doel van hierdie eksemplaar is om die 
aanvaarde fisioterapie regimen vir kinders met 
Fibrosistiese Siekte te ondervra. Is dit die mees 
doeltreffende manier om die longe vry van 
sekresies te hou? Hoeveel ekstra spanning le 
ons op 'n familie wat al reeds gespanne is? Is 
dit nie moontlik om ’n program te skets wat die 
spanning verminder en sosiaal aanvaarbaar is 
nie?

Die tradisionele fisioterapie regimen van 
asemhaling oefeninge, posturale dreinering en 
beklopping word beskryf. Die gedwonge ekspi- 
ratoriese tegniek sowel as verskeie vorms van 
nebulisasie word beskryf.

Die s ie lkund ige  slag van 'n chroniese 
lewens-dreigende siekte op die familie word 
bespreek. Die nakoming van vaste fisioterapie 
leefreels en die reaksie van die familie (en 
veral die moeder) daartoe word bespreek.

Die mees onlangse literatuur oor die doeltref- 
fendheid van tradisionele fisioterapie tegnieke 
word nagegaan.

Van hierdie oorsig asook van persoonlike 
ondervinding word dit afgelei dat ’n stywe fisio­
terapie regimen spannend is en dat nakoming 
dikwels swak is. Voorstelle word gemaak hoe 
dit oorkom kan word. Dit word beklem dat 
hierdie eksemplaar oor die tuis-program handel 
en nie oor die hospitaal-program vir akute 
opvlammings van die siekte nie.

T he rep o rte d  incidence o f C F  in w hite p o p u la tio n s  
varies betw een  1:1000 to  1:7 000. A p a rticu la rly  high 
incidence  occurs in th e  d escen d an ts  o f th e  ‘D o rs lan d  
T re k k e rs ’ fo u n d  in S o u th  W est A frica. T h e  calcu la ted  
ca rrie r ra te  is 1:12 in th is g ro u p .3

C F  is ex trem ely  ra re  a m o n g  S o u th  A frican  blacks 
and to  d a te  no  b lack  child  a tten d s  the  C F  clinic a t the  
Red C ro ss W ar M em o ria l C h ild re n ’s H o sp ita l. T he 
incidence a m o n g  the  co lo u red  co m m u n ity  is no t know n 
b u t it is low er th an  th a t o f  the  w hites in S o u th  A frica .3

It is generally  accepted  th a t chest p h y sio th erap y  plays 
a  large  ro le in th e  tre a tm e n t regim en fo r C F  and  th a t 
th e  im p ro v em en t in th e  su rv iva l o f these  p a tie n ts  is in
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p a r t  due  to  the  use o f  p h y sio th e rap y .4 T h e  p h y sio th e ra ­
p ist plays a  very im p o rta n t role in th e  lives o f  C F  
ch ild ren  an d  th e ir fam ilies.

T he tim e has com e to  assess the  d em an d s we m ake 
u p o n  the  p a ren ts  an d  the  child  and  to  co n sid e r w h e th er 
we are  n o t m ak in g  life even m ore  d ifficu lt fo r  the 
fam ilies co n cern ed . T his was b ro u g h t hom e to  me w hen 
a  rem ark  m ad e  by the  m o th e r o f a  recen tly  deceased 
child was reported  to  me. T he child was severely affected 
and  died  a t ap p ro x im a te ly  7 years o f age. W hen  this 
hap p en ed  th e  m o th e r sa id , “T h an k  goodness I d o n ’t 
have to  d o  the  physio  any lo n g er”. It was the  p h y sio ­
th erap y  regim en dem an d ed  o f this m o th er w hich seem ed 
to  her to  be the  w orst aspect o f the  disease.

TH E T R A D IT IO N A L  P H Y SIO T H E R A P Y  R EG IM EN
T his consists o f  p o s tu ra l d ra in ag e  w ith percussion , 

v ib ra tio n , b rea th in g  exercises and  coughing.
P o stu ra l dra inage  co nsists  o f a  varie ty  o f  positio n s in 

w hich the  p a tie n t is p laced  w here g rav ity  assists the 
d ra in ag e  o f  secre tions. A cco rd in g  to  H o d so n  and G as- 
kell4 it m ay  tak e  up  to  15 m inu tes in  an  o ld er ch ild  to  
d ra in  any  one  a re a  and  several a reas m ay  need to  be 
d ra in ed . A trea tm e n t session  cou ld  last up  to an  h o u r 
2 - 3  tim es a  d ay . T he c h ild ’s bed needs to  be tipped  
a n d /o r  a  fo am  wedge m ay  be used.

P ercussion  a n d  v ib ra tio n  m ust be p e rfo rm ed  by the 
m o th e r o r som e o th e r  m em b er o f  the  fam ily. W e find 
the  use o f  m ech an ica l v ib ra to rs  m ore  accep tab le  to 
b o th  m o th e r an d  child.

C ou g h in g  is d o n e  w hen  secre tions reach  the larger 
a irw ays. As p a r t  o f  the  daily  regim en som e fo rm  o f 
in h a la tio n  th e rap y  is included.
1. M u co ly tic s  a) M istabron 1:1. N o t generally liked

b u t the m ost effective m ucolytic, 
b) B iso lv o n  1:4. V ery  u se fu l in 

p a tien ts  w ho have sinusitis.
2. B ro n chod ila tors  a) Ventolin '/2 1:1

b) Ip rad o l 1:4
Used fo r the  ch ild ren  w ith b ro n ch o sp asm .

3. A fter p o s tu ra l d ra in ag e  nebulized  a n tib io tic s  m ay be
used.
A t p re sen t we are  u sin g  N etilm ycin  75 m g bd. T his
m ay be com b in ed  w ith C arben ic illin  in 1 g bd.
H u d so n  d isp o sab le  nebulizers a re  generally  used.
A varie ty  o f  com presso rs are  availab le  com m ercially .

P SY C H O SO C IA L  IM P L IC A T IO N S
C F  is a  c h ro n ic , fa ta l disease. T h ere  is no  cure 

a lth o u g h  life e x p ec ta n c y  has increased  as a  resu lt o f 
im proved  trea tm en t. So  the  p ro b lem  has been ex tended . 
E ach  in d iv id u a l p a tie n t has to  cope w ith his illness fo r 
a  m uch  lo n g er p e r io d .5 W e now  have ado lescen ts  and 
young  ad u lts a tte n d in g  C F  clinics.

E ven in m ild e r cases th ere  a re  h o sp ita l adm issions 
fo r acu te  ex acerb a tio n s . T h ere  is an  inev itab le  stress on 
th e  child  and  his fam ily  resu lting  in a  vary in g  degree o f 
p sychosocial d ysfunction .

A n u m b er o f  s tu d ies have d e a lt w ith th e  im p ac t o f 
hom e trea tm e n t o n  the  child  and  his fam ily. B u rto n 5

fo u n d  th a t  o f  th e  w h o le  t r e a tm e n t  re g im en  fro m  
rep lacem en t enzym es to  p h y sio th erap y , it was the  p h y ­
s io th e rap y  th a t occasioned  the  g reatest p ro tes t fro m  the 
ch ild ren  and  the  g rea tes t d islike  o f  a d m in is te rin g  it by 
the  pa ren ts .

M ik k e lso n  et al.6 fo u n d  th a t  the  fact o f  hav ing  to  
tre a t the  child  daily  was a co n s tan t rem in d er o f the 
p resence  o f the  disease  and  its fa ta l ou tco m e. M ost 
p a ren ts  w ere re lu c tan t to  ad m it th a t  they  fo u n d  the 
trea tm e n t tim e-co n su m in g 7 and  som e m ade  a conscious 
e ffo rt to  keep so busy w ith th e  tre a tm e n t to  enab le  
th em  to  deny negative th o ugh ts .

M o st im p o rta n t, D e W et7 fo u n d  th a t  the  p aren ts 
tended  to  overestim ate  the  effects o f th e ir  hom e tre a t­
m en t in  b o th  a  n egative  and  a positive  w ay. “ W hen  the  
p a tien t was healthy  it was seen as a  resu lt o f  persevering  
w ith  trea tm e n t. A lte rn a tiv e ly  w hen  the  p a tie n t was ill 
th is was seen as a  fa ilu re  on  th e ir  p a r t. D e te rio ra tio n  
w as se ld o m  a sc rib e d  to  th e  n o rm a l c o u rse  o f  th e  
illness”.

R ecen t stud ies show  th a t on  th e  w hole ch ild ren  a re j 
c o p in g  re la tively  well w ith life and  em o tio n a l d is tu rb ­
ance is n o t an  inev itab le  o u tco m e  o f  the  d isease .8 
B y w ater9 fo u n d  th a t  it was the  m o th ers  w ho have a 
sign ifican t ten d en cy  to w ard s depression . T he fa th e rs 
seem  to  escape th is possib ly  because  they  are  em ployed 
o u tsid e  the  h o m e an d  are  no t c o n tin u a lly  rem inded  o f 
the  disease.

W e find  a t th e  R ed  C ross W ar M em o ria l C h ild re n ’s 
H o sp ita l th a t the  ch ild ren  o f  th e  low er soc io -econom ic  
g ro u p s  show  m in im al co m p lian ce  w ith  a  p h y sio th erap y  
regim en. If  the  child  d islikes it, trea tm e n t is s topped . 
A lso , u n d e rs tan d in g  o f  the  im p lica tio n s o f  the  disease 
is sligh t an d  few m o th e rs  seem  suffic ien tly  concerned  to  
lea rn  m ore  a b o u t the  co n d ition .

S T U D IE S  ON C H E ST  P H Y SIO T H E R A P Y

C hest p h y sio th erap y  is an  accepted  p a r t  o f  the  tre a t­
m en t reg im en  fo r C F . In the  last 10 years the  real 
benefits o f  th is tim e-co n su m in g  trea tm e n t have been 
the sub ject o f  a  n u m b er o f  studies.
1. P ry o r  and W eb b e r10 ev a lu a ted  the  fo rced  e x p ira tio n  

tech n iq u e  (F E T ) and fo u n d  it p ro d u ced  m ore s e c re ^  
tions in  a  sh o rte r  period  o f tim e th an  conven tio n al 
percussion  and v ibrations. It was done  in con junction  
w ith  p o s tu ra l d ra in ag e , th e re  being no a tte m p t to 
sep a ra te  the tw o techniques. T he p a tien ts  p referred  
F E T  and  as it was p e rfo rm ed  by them selves it m ade 
th em  in d ep en d en t o f  ou tside  help.

2. W ong  e t a l . '1 p roved  th a t  g rav ity  does affect the 
m ucus tra n sp o r t  ra te  in C F  in the  trach ea . A lth o u g h  
they  reco m m en d  p o s tu ra l d ra in a g e  th ere  is still no 
in d ica tio n  o f  w he th er the  m ucus tran sp o rt ra te  is 
affected in the  sm aller a irw ays o rw h e th e r  the  varie ty  
o f p o s tu ra l d ra in ag e  p o sitio n s is necessary.

3. D esm ond  e t a l . '2 pe rfo rm ed  a lo n g -te rm  tria l on  
well C F  p a tie n ts . T h ey  fo u n d  th a t  reg u la r chest 
p h y s io th e r a p y  g av e  l i t t le  im m e d ia te  fu n c tio n a l  
im p ro v e m en t b u t a  3 w eek p e rio d  w ith o u t p h y sio ­
th e ra p y  led to  a  w orsen ing  o f fu n c tio n a l sta tu s .
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T hese p a tie n ts  all had  m ild to  m o d e ra te  a irflow  
o b s tru c tio n . T he d e te r io ra tio n  was reversed  afte r 
reg u la r chest p h y sio th e rap y  was resum ed.

4. A s tu d y  d o n e  in D e n m ark  by A n d e rso n  et al. 13 
co n sid ered  th e  effect o f positive  e x p ira to ry  p ressure  
(P E P ) on  th e  a m o u n t o f  sp u tu m  p ro d u ced  and  on 
the  sk in  oxygen  ten s io n  (P s0 2). It w as fo u n d  th a t 
the  use o f  P E P  w ith  o r  w ith o u t p o s tu ra l d ra inage  
p ro d u ced  th e  larg est am o u n ts  o f  sp u tu m  an d  th a t 
the  P , 0 2 w as sig n ifican tly  increased  by the  use o f 
P E P  w ith o u t p o s tu ra l d ra in ag e . C o n v en tio n a l chest 
p h y sio th erap y  decreased the  P s0 2 and p ro d u ced  c o n ­
sid e rab ly  less sp u tu m . T rea tm e n t tim e was halved 
w hen p o s tu ra l d ra in a g e  was ex cluded . F E T  was 
used th ro u g h o u t to  help rem ove secretions.

5. A stu d y  by R o ssm an  e t al. 14 used X en o n  scans to  
d e m o n s tra te  lung  c learan ce  and  fo u n d  th a t v igo rous 
reg im en ted  cough  sessions (in sitting) w ere as effec­
tive fo r  c learing  secre tions as th e rap is t adm in istered  
p h y sio th e rap y . T his is one o f  the  few  stud ies to 
c o n tro l fo r  co u g h  alone. T he secre tions c leared  were 
p rincipally  in the  large  airw ays.
A n u m b er o f  stud ies have been d o n e  to  investigate  
the  use o f  exercise  in stead  o f  o r  as an  a d ju n c t to 
chest p h y sio th e rap y . T he c h ild ren  chosen  fo r these 
stud ies w ere no t severely affected an d  cou ld  cope 
w ith exercise p ro g ram m es . S w im m ing  was fo u n d  to 
be p a rticu la rly  helpful.

6. Z ach  e t a l . l> fo u n d  th a t m ucus c learance  increased 
o n  sw im m ing  days an d  th a t th ere  was im proved  
v en tila to ry  fu n c tio n . D aily  p h y sio th e ra p y  w as c o n ­
tinued . P rev io u sly  Keens et a l . '6 p roved  th a t  v en tila ­
to ry  m uscle en d u ran ce  cou ld  be im proved  by specific 
v en tila to ry  m uscle en d u ran ce  tra in in g  o r  u p p e r body 
en d u ran ce  exercises.

7. A  y ear la te r  Z ach  et a l.n  com piled  a  to ta l tra in in g  
p ro g ram m e  o f  v igo rous physical exercise and sport. 
T h is lasted  fo r 17 days and  no p h y sio th e rap y  was 
given. T h ere  was a m ark ed  im p ro v em en t in the  peak  
e x p ira to ry  flow  ra te  w hich  w as m ain ta in ed  a f te r  the  
p ro g ram m e  had  ended . It w as a lso n o ted  th a t the 
freq u en cy  o f co u g h in g  and  vo lum e o f  ex p ec to ra ted  
sp u tu m  reach ed  a m ax im u m  betw een  3 - 5  days and  
th en  d ecreased  to  becom e sligh t by th e  end  o f  the  
p ro g ram m e.

8. O ren ste in  e t  a / .18 ran  an  exercise  tria l consisting  
p rin c ip a lly  o f  jo g g in g . A t the  end o f  3 m o n th s  they  
found  a  significant im provem ent in exercise to lerance. 
T here  was a lso a g re a te r  c learance  o f  secretions. 
T hey  co n sid ered  th a t  exercise  w as as effective as 
phy sio th erap y  in the rem oval o f  secretions. O renstein  
stresses th a t on ly  ch ild ren  w ith a  v ita l cap acity  o r 
F E V , o f  m o re  th a n  50%  o f  the  expected  no rm  
shou ld  d o  th is type o f  exercise. A lso un til m ore  
tria ls have been d o n e  he is w ary  o f  p rescrib ing  
exercise in stead  o f ph y sio th erap y .

D IS C U S S IO N
T he sta tic  physio therapy  regim en o f  p o stu ra l d rainage,

p e rc u ss io n , v ib ra tio n s  an d  in te rm it te n t  co u g h in g  is
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c o m in g  u n d e r fire fro m  all q u a rte rs . If d o n e  p ro p e rly  
this trea tm e n t is ex trem ely  tim e-co n su m in g  and  no t 
p a rticu la rly  co m fo rtab le . Sm all ch ild ren  ha te  to  rem ain  
still fo r  any  len g th  o f  tim e an d  th e  o ld e r ones becom e 
bored . T he onus o f c arry in g  o u t the  trea tm e n t generally  
falls o n  the  m o th e r an d  d isp u te  over the  trea tm e n t adds 
to  the  stress o f hav ing  a  child w ith  a  le th a l dose.

P h y s io th e rap y  is a im ed  at m ob iliz ing  and  rem ov ing  
sec re tio n s fro m  the  lungs. It c a n n o t p rev en t acu te  lung 
in fec tio n . It c a n n o t p rev en t ev en tu a l d e te r io ra tio n  of 
the  lung  tissue. It does n o t im p ro v e  lung  fu n c tio n . 
W h a t we can  do  is to  n o rm alize  the  c h ild ’s life as m uch  
as possib le  w ith in  the  lim its o f th e  co n d itio n .

F ro m  v ario u s s tu d ies  it c an  be seen th a t  th ere  a re  a 
n u m b er o f  ways to  m obilize  secre tions w hich  tak e  less 
tim e and  a re  less co n str ic tin g  to  the  ch ild  an d  the 
m o th e r. A lso as the  child  gets o ld er he w ould  be able to 
p e rfo rm  his trea tm e n t in d ep en d en tly . G enera l exercise, 
sw im m in g , ju m p in g ,  e tc . a ll m o b il iz e  s e c re t io n s .  
B reath ing  sessions w ith a  P E P  m ask  m obilize secretions. 
D irec ted  co u g h  b o th  m oves an d  rem oves secretions 
fro m  the  large  a irw ays and the  trachea .

T each in g  co u g h in g  is p e rh ap s  the  m o st im p o rta n t 
a spect o f  the  p h y s io th e ra p is t’s advice to  pa ren ts . T h is is 
freq u en tly  neglected , fa r  m ore  tim e being sp en t on 
p o s tu ra l d ra in ag e  and  p e rcussion . It is possib le  to  teach  
a  ch ild  o f  tw o years to  cough  and e x p ec to ra te . T he 
so o n e r th e  child  can  d o  th is th e  b e tte r. It o b v ia tes  the  
trau m a  o f  being suctioned fo r regu lar sp u tu m  specim ens 
and ensures th a t the  child  will cough  effectively.

If p a re n ts  are  n o n -co m p lian t w ith  trea tm e n t the p h y ­
s io th e ra p is t sh o u ld  o rgan ize  reg u la r a tten d an ce  a t the 
P hysio th e rap y  D ep artm en t. H ere the child can  be tau g h t 
to  d o  the  tre a tm e n t h im self. O b v iously  th e  sim pler and 
m o re  en jo y ab le  the  p re sc rip tio n  the  g re a te r  the  likeli­
h oo d  there  will be o f  keep ing  the  chest clear.

It m ust be em phasized  th a t the p h ysio therapy  regim en 
has to  be p lan n ed  in d iv id u a lly  fo r  each  child  and 
fam ily . T h e  ch ild ren  w ho are  severely affected  c a n n o t 
live such  an  active life and will requ ire  a  m ore co n v en ­
tio n a l type o f  p ro g ram m e. T h e  c h ild ren  m u st a lso  be 
p re p are d  fo r h o sp ita l ad m iss ions because activ ity  there  
is u su a lly  lim ited  by d rip s. A lth o u g h  it is the p a re n ts ’ 
re sp o n sib ility  to  see th a t the  child  c lears his secre tions 
reg u la rly  they  sho u ld  alw ays feel free to  com e to  the 
P h y s io th e rap y  D e p a rtm en t w henever they need advice.

C O N C L U SIO N
P h y s io th e rap y  fo rm s an  essen tia l p a r t  o f  the  life o f  a 

C F  p a tien t. In o rd e r to  ensu re  as no rm al a  ch ild h o o d  
and  ado lescence  as possib le  we m u st be m ore  d y n am ic  
in o u r  a p p ro ac h . W e m u st try  to  ligh ten  th e  b u rd e n  on 
the  fam ily  and  yet be as effective as possible.

References

1. Holzel A. The quest for the basic defect in Cystic Fibrosis. 
P hysiotherapy  1975; 61(8): 238-239.

2. Lipow HW  and M cQ uitty JC . Cystic Fibrosis. In: R udolf 
A M , ed. Pediatrics, N orw alk, Connecticut: A ppleton- 
C entury-C rofts, 1982; 1433-1440.

75

R
ep

ro
du

ce
d 

by
 S

ab
in

et
 G

at
ew

ay
 u

nd
er

 li
ce

nc
e 

gr
an

te
d 

by
 th

e 
Pu

bl
is

he
r (

da
te

d 
20

13
.)



76 Fisioterapie, Augustus 1986, dee142 no 3

3. Hill ID  and Bowie M D . Cystic F ibrosis. M odern M ed i­
cine 1984; 9: 77-86.

4. H odson M E  and Gaskell DV. Physiotherapy. In: H odson 
M E, N orm an  A P and Batten JC , eds. Cystic Fibrosis. 
London: Bailliere T indall, 1983; 219-241.

5. Burton L. The fa m ily  life o f  sick children. London: 
Routledge & Kegan Paul, 1975; 3,95.

6. M ikkelson  C, W aech ter E and C rittenden  M. Cystic 
Fibrosis: a  fam ily challenge. Children Today  1978; 7(4): 
22-26.

7. De W et B. The birth of a  child with a congenital anomaly: 
some psychosocial im plications fo r the family. D ecem ber 
1984. D issertation  for P hD  at University o f Stellenbosch, 
p303.

8. D ro ta r  D et al. Psychosocial functioning  of the child 
with cystic fibrosis. Pediatrics 1981; 67(3): 338-343.

9. Bywater EM . A dolescents with cystic fibrosis: psycho­
social ad justm ent. A rch  D is Child  1981; 56: 538-543.

10. P ryor JA  and W ebber BA. A n evaluation  of the forced 
exp ira tion  technique as an adjunct to postu ra l drainage. 
Physiotherapy  1979; 65(10): 304-307.

11. W ong LW  et al. Effects of gravity on tracheal mucus 
tran sp o rt rates in norm al subjects and in patients with 
cystic fibrosis. Pediatrics 1977; 60(2): 146-152.

12. D esm ond K J el al. Im m ediate and long-term  effects of 
chest physio therapy in patients with cystic fibrosis. J  
Pediatr 1983; 103(4): 538-542.

13. A nderson JB  el al. Im proving the ketchup bottle m ethod 
with positive exp irato ry  pressure, PEP . 1982-1983; study 
done a t Herlev H ospital, D enm ark.

14. R ossm an CM  et al. Effect o f chest physio therapy on the 
rem oval of m ucus in patients with cystic fibrosis. A m  
R ev Respir Dis 1982; 126(1): 131-135.

15. Zachs M S el al. Effect of sw im m ing on forced exp iration  
and spu tum  clearance in cystic fibrosis. Lancet 1981; ii: 
1201-1203.

16. Keens TG et al. V entilatory muscle endurance tra in ing  in 
norm al subjects and patients with cystic fibrosis. A m  Rev  
Respir D is 1977; 116: 853-860.

17. Zach M S et al. Cystic fibrosis: physical exercise versus 
chest physiotherapy. A rch  Dis Child  1982; 57: 587-589.

18. O renstein D M  et al. Exercise and cystic fibrosis. The 
Physician and  Sports M edicine  1983; 11(1): 57-63.

F u rth e r  reading

1. Cerny F J et al. H ospital therapy  im proves exercise to ler­
ance and lung function in cystic fibrosis. A m  J  Dis Child  
1984; 138(3): 261-265.

2. Cystic F ibrosis F oundation . Guide to D iagnosis and 
M anagem ent of Cystic Fibrosis. A tlan ta , G eorgia, 1971. |

3. M axwell M. Review of litera ture of physio therapy in 
cystic fibrosis. P hysiotherapy  1980; 66(7): 245-246.

4. M iot A. Cystic fibrosis and the role of the physiotherapist. 
S o u th  A frican  Journal o f  Physiotherapy  1981; 37(3): 
72-74.

5. Travis G. Chronic illness in children. S tanford: S tanford  
University Press, 1976.

For Orthopaedic Appliances,
Surgical corsets,
Cervical collars,
Children's shoes & boots,
A rtific ia l limbs,
Latest in plastic modification.

For H iring and selling of 
Hospital Equipment and 
Sick room requisites -  
Wheel chairs, walking aids,
Commodes,
Hospital beds,
Traction apparatus

Visit the o rth op a ed ic  m echan ic ians

A. C. MILLER & Co.
T echn ic ians reg is te red  w ith  the  

S.A. M ed ica l and  D en ta l C o u n c il

275 BREE STREET JOHANNESBURG
Telephone (011) 337-4763
P.O. Box 3412 Johannesburg

Try New Flotation Pads 
to keep you free from bedsores

Now
“ NEW BONMAT”  

and
‘NEW PARAMAT” 

come up with 
better quality 

yet lower 
prices than 

conventional 
flotation 

pads

Rand Medical Supplies
Randburg Centre 449, Jan Smuts Ave., 

Blairgowrie, Randburg 2194 
Box 7166, Johannesburg. Tel. 789-2203/789-2286

R
ep

ro
du

ce
d 

by
 S

ab
in

et
 G

at
ew

ay
 u

nd
er

 li
ce

nc
e 

gr
an

te
d 

by
 th

e 
Pu

bl
is

he
r (

da
te

d 
20

13
.)




