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I  denne art ikkelen,  som er den Íorste av
tre,  fork iarer  James McMi l lan egenskaper
ved vannet som kan utnyl tes,  Í .  eks.  t i l  á
Í inne balanse uten Í ly tevest  e l ler  annen
stot te.

Vi  i  íedaksionen synes ar t ik lene er  re lat iv t
let t leste,  men vanskel ige á overset te uten
à forandre Íor Íat terens íorm. Vi  pÍesen-
terer  derfor  ar t ik lene pà engelsk-  En over-
set te lse av enkel te ord stár  oà neste s ide.

Jamê3 ilcMlllln
er  utdannet ingenior  med studieí  i  ana-
tomi,  Íys io logi  og k inesio logi .  Han har
s i t t  egent l ige lev€bÍod Í ra konsulentv i Ík-
somhet i  bedr i f ts ledelse i  England,  men
har de siste àrene arbeidet i Bad Ragaz i
Svei ts med et  Ío.skningsprosiekt  som gie l -
der íehabi l i ter ing i  basseng. Hans bak-
gÍunn Íor  det te er  langvar ig praksis som
svommetrener, ÍsÍst Íor engelske olympia-
svommere,  s iden pà Í r iv i l l ig  basis,  Íor  be-
vegelseshemmede,

I 1952 startêt han Association oÍ Swim-
ming Therapy.  Han har drevet  íoÍskning og
undervisning i svommeterapi verden over,
og bl. a. holdt kuÍs Íor ÍysioteÍapeuter i
Norge.  |  1976 ble han t i ldel t  den br i t iske
lmper ieorden (MBE) for  s i t t  aÍbeid med
svomming ïor  bevegelseshemmede.
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Tension,  ex is ts  in  a l l  f ree sur Íaces
oÍ  Í lu ids and is  re lated to molecular
condi t ions.  However,  i ts  considerat ion
l ies more in  the work oÍ  the physic is t
rather  than that  oÍ  the engineer.  Put
into other  terms,  sur face tension could
affect the exercise perÍormance of the
leg oÍ  a smal l  insect  but  would be
unnot iced by the human being in
exercise. Yet it has been refered to
in at least one book on hydrotherapy,
as being an exerc ise Íorce.

Water  is  capable,  by i ts  weight  and
movement,  of  imposing a tors ional  or
twisting stresi to such arrangements
as water wheels and water turbines;
but  i t  is  not  possib le to apply a tor-
sional stress to water itself. Compres-
sion oÍ water is oossible aÍter impo-
sing a weight of some 250 000 kg on
an area oÍ one square centimetre but
the change of  vo lume is  very minute
indeed.  Comoression cannot  be con-
s idered under normal  condi t ions oÍ
free surface areas such as in a pool.

The nearest approach to resistance,
using a Newtonian def in i t ion,  would
be in the characteristic of viscosity.
Even th is  def in i t ion has to be qual i f ied
by the nature and temperature of the

'  Et ter t rykk Íorbudt  uten t i l la te lse Í ra Íor Íat teren.

Í lu id.  In  water  i t  cannot  be considered
by itself as a resisting Íorce to exer-

WaleÍ must be properly underslood

Water  -  i t  is  a contradic t ion of  the
characteristics oÍ most other ele-
ments;  heat  i t  -  expansion,  Í reeze i t
- expansion, it cannot be stretched,
comoressed, twisted or sheared. lt is
the most  common element  on th is
earth. To use water it must be pro-
perll '  understood otherwise its use is
based on fiction rather than on Íact.

Too often one Íinds that those using
water, for purposes oÍ treatment or
rehabil itation, do so with a very re-
stricted knowledge. In Íact it usually
starts and stops with Archimedes. The
names and works of eminent anato-
mists, physiologists and neurologists
are known, however, this is only one
aspect. lt is regretable that the impor-
tant works oÍ similar men in the wa-
ter sciences are not so generally
known. This bias oÍ knowledge has
led to misconception which has retar-
ded the role oÍ water in rehabil itation.

The lack of understanding about

ln 1949 when the work with the "Halliwick Method" sÍarÍed one heard, even as
now, about the use oí *watet resislance.. ln the years írom then unti l now
much work has been done in trying to correct preconceptions and misconcep-
tiols about water and its elÍective use.

When the word *tesistance" is used it is usually thought ot as a Íorm ol stress
such as tensile, compressive, torsÍonal or shear. These are misconceptions
arising f rom land based, gravity dominated, thinking. FesisÍance, in the con-
cept of such sÍresses, does not exist in the water.
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Fig.  1.  Densi ty oÍ  water  is  inÍ lu-
ensed by the temperature.

water can be attributed to a very
simple fact. The knowledge oÍ water
developed in para l le l  wi th that  of
mathematics, and requires a more ad-
vanced mathemat ica l  abi l i ty  than is
developed by most people. lts practi-
cal eÍÍects are all around us and can
be easily observed but, they are not
necessarily understood.

Water is a very crit ical element in
which to work; it wil l magniÍy the ef-
Íect of the slightest postural defect.
Reaction is immediate to the sligh-
test movement or change of shape. In
the construction oÍ ocean going ves-
sels, in particular the submarine, it is
customary to consider the density oÍ
water to 0,00001 part. The human body
has been quoted as having (an ave-
rage density oÍ 0,974". lt wil l be rea-
lized that even this deÍinit ion is not
cr i t ica l  enough.

Now consider the efÍect of a heated
pool. Water has a density of 1, this is
true only iÍ the water is at 4 degrees
centigrade; Í igure 1 shows that in a
pool at 35 degrees centigrade the
density oÍ water is 0,9945. In such
conditions balance becomes even
more crit ical due to the tenclency
towards human density (0,974).

Upthrust and gravity

The use of rubber rings, arm bands'
and plastic Í loats gives an over-
stabil ization in one position or an-

Fig.  2.  When the Íorces are not  co- l inear,  a Íorce couple is

created and gives rotat ion.

other. To change the position and/or
shape of the person rvhile over-stabi-
l ized could be d i f f icu l t ,  or  even dan-
gerous,  in  some cases oÍ  d isabi l i ty .
I t  would seem obvious that  these de-
v ices destroy the sense of  Íeel ing
ones own personal  balance,  and as a
consequence equi l ibr ium react ions
are smothered by massive upthrust
eÍ fects.  The phenomena of  upthrust
must  be considered as i t  is  the Pro-
per ty  oÍ  water  which,  when wiselY
used,  can counter  the psychological
Íear  oÍ  Ía l l ing or  s ink ing.

The balance of  the body in  water  is
under the in Í luence of  two forces:
gravi ty  and upthrust ,  and th is  in t ro-
duces the pr inc ip le oÍ  metacentre.
Whi le these Íorces are of  equal  mag-

Fig.  3.  The di Í Íerence in pressure
on the upper and lower surÍace of
the wing creates l i Í t .

ni tude and col inear  in  a ver t ica l  p lane
there is  a s i tuat ion of  s t i l lness.  How-
ever ,  should one force be greater
than the other  then movement could
occur  in  the ver t ica l  p lane.  In  the
more common case,  when the Íorces
are not  co- l inear ,  a Íorce couple is
created and the only ef Íect  that  can
occur  is  rotat ion ( f igure 2) .

Rotation

Rotation now takes on a greater
s igni Í icance in that  i t  is  the move-
ment which clearly associates certain
pr inc ip les of  hydrodynamics,  in  par t i -
cu lar  that  of  metacentre wi th the or in-
c ip les of  physio logy.
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b)

c )

d )

There  are  four  aspec ts  o f  ro ta t ion
which  can be  expressed as  Ío l lows:

a)  Anatomica l l y ,  the  way in  wh ich  the
body is  cons t ruc ted .
Developmental ,  the use of  the ro-
tat ional  s t ructure oÍ  the body to
move i tse l f  in  space.
Asymmetr ica l ,  the loss of  body
shape and/or  densi ty  due to a han-
dicap ef Íect  ar is ing Í rom an im-
balance in the muscular  s t ructure.
Metacentr ic ,  the pr inc ip le oÍ  a
force couple creating rotation
which ar ises f rom the opposing
efÍects of gravity and upthrust.

Use of the metacentric prinsiple

l f  an asymmetr ica l ly  iner t  object  oÍ
Í ixed shape is  p laced ín water  the
metacentr ic  eÍ fect  is  to  cause the
object to rotate unti l the forces oÍ
upthrust  and gravi ty  become co- l inear .
Exact ly  the same would happen to the
asymmetr ica l ly  shaped body when
placed in water. However, the human
body is  not  a Í ixed shape and is  cap-
able oÍ  animat ion.  l f  ba lance of  the
asymmetr ic  body is  requi red in  water
the rotational movement must be
checked by a contra-rotation, which
is  a physio logical  possib i l i ty  in  water .
So a conclus ion can be formed;  the
metacentr ic  pr inc ip le can be used to
assist or resist rotation and so allow a
mental ly  desi red and physical ly  con-
trolled posture or movement.

A boat rolls more easily around its
longi tudinal  ax is  than when p i tch ing
or rocking about its transverse axis.
th is  is  a lso t rue of  the human bodv.
Therefore the metacentric efÍeót
br ings in to being a d i f ferent  approach
to exerc ise.

Balance - on land and in the water

On land our  balance is  more con-
trolled around transverse axes in par-
t icu lar  the h ips.  The passive balance
reactions refered to by Hellebrandt as
.postural sway' are well known. This
indicates that the crit ical balance of
the body on land is adjusted mostly
by Ílexion and extension, that is to sav
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In  movements around a t ransverse
ax i s  such  a t  t he  pe l v i c  g i rd le .

However,  when the body is  supine
or  prone in the water ,  considerat ion
must  be g iven to iner t ia  ef Íects of  the
water .  The cr í t ica l  balance is  now in
a d i Í ferent  p lane being around the
Iongi tudinal  ax is  of  the spine.  The
person ly ing in  water  now becomes
very conscious oÍ  the need for  sym-
metry around the mid- l ine ax is .

Pressure energy -
Bernoull i 's lheorem

Now consider  another  water  oheno-
mena,  -  Bernoul l i 's  theorem. This
shows that a quality, he refered to as
pressure energy,  must  be considered
in a l l  Í lu ids.  That  is  in  addi t ion to
those of  the energy oÍ  posi t ion (po-
tent ia l )  and the energy of  movement
(k inet ic) .  Using the wing oÍ  an a i rcraf t
as an example;  the a i r  Í low around the
wing is  caused,  by the shape of  the
wing,  to  Í low in d i Í Íerent  forms.  Along
the unders ide of  the wing the a i r  Í lows
smoothly ,  but  a long the upper sur Íace
the Í low is  turbulent  wi th a resul t ino
loss of  pressure energy,  so creat in !
a l i f t ing ef Íect  ( Í igure 3) .

l f  turbulence is  created c lose to a
person immersed in water  they wi l l  be
caused to move towards the area oÍ
turbulence which is  that  of  the lesser
pressure energy (see Í igure 4) .  This
means that  in  water  there is  a techni-
que which can be used to d is turb or
assis t  the equi l ibr ium react ions of  a
person without physical contact. The
impact that this can have, in control-
l ing but  not  touching those wi th cere-
bra l  les ion,  needs no addi t ional  com-
ment .  l t  a lso indicates that  a person
of  uncer ta in balance in water  has to
be stabi l ized whi le  the therapist  mo-
ves around them.

Principles oí density

Final ly  Archimedes,  th is  great  man
in B.  C.  252 postu lated the pr inc ip les
of  densi ty  which are general ly  known.
The body is not of uniform density
nei ther  are the volumes of  the var ious

Fig .  4 .  When tu rbu lence is  c rea ted  c lose  to  a
person immersed in  water  ihey  wr l l  be  caused
to  move tcwards  the  area  o Í  tu Íbu lence wh ich
rs  tha t  o f  the  lesser  p ressure  ene;gy .

members equal .  Therefore the ques-
tion must be posed, at what depth of
immersion does f loatation Íirst be-
come apparent .  In  the standing pos-
ture it is at TH 11 or, at the lower end
of the sternum. When the water level
is  over  that  point ,  the standing bal -
ance then tends more to be contro l led
by the head.  lmmersion to a point  be-
low TH 11 the balance is  more con-
trolled by the feet. Furthermore, in
water technique a degree of diff iculty
can be created for the same exercise
by changing the location for a greater
or  lesser  water  depth.  l t  is  l ike saying
to the patient in the gymnasium "go
and do your exercise by the window,
i t  is  harder  there" .

Interest ing,  isn ' t  i t?

Equilibrium reactions must be used

The average human being in water
has an anxiety which can be refered
to as the conscious desire to survive.
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Fig.  5.  Shows the body wi th minimal  supPoÍt ,

the hips and head in l lex ion.  The legs are

sl íetched upwards.

This Íactor  must  be used to create a
mot ivat ion to work.  To some th is  may
seem hard, it may be refered to as
cruel ,  but  is  i t?  Humour can be used
in a l l  s i tuat ions and no one is  sug-
gesting that the patient should be
al lowed to suf fer ,  or  even drown!They
must  be made to use thei r  equi l ibr ium
reactions. They wil l never use such
reactions while not required to do so
by either; the nature oÍ the exercise,
or the security given by the therapist.

To give a pictoral demonstration oÍ
th is  phi losophy,  the í igures 5,  6 and 7,
show a method in water of obtaining
an exerc ise wi th the spine in  Í lex ion.

Such an exercise could not be con-

Fig.  6.  The pat ient  is  asked to take the legs
over the head, so inducing a backward somer-
saul t .  A Íorce couple now exists.  the head
must be toÍced more into Í lex ion to contra-
rotate against  the somersaul t .  ThÈ spine is  in
l lex ion,  the back-muscles are not  react ing to
a hard overal l  support ing suríace.

sidered on land Íor  the theraPist
would not  be able to support  the Pa-
t ient  in  these at t i tudes;  nei ther  would
the oat ient  be able to work in  the
same way whi le  in  these posi t ions.
The exerc ise which is  used wi th con-
s iderable success has been devel -
oped ent i re ly  out  of  the pr inc ip les of
water.

The greatest  Íactor  oÍ  exerc ise in
water  is  that  the s i tuat ion can be
developed where the therapist  can:
dlrect the exercise, observe the reac-
t ions,  correc l  the mistakes.  The thera-
p is t  is  not  physical ly  involved.  The
oat ient  does the work,  not  the thera-

F i g . 7 :  A í t e r  p r a c t i c e  a g a i n s t  a  " r i s k  s i t u a t i o n . ,

the  a t t i tude  o Í  ihe  pa t ien t  i s  changed.  The

exeÍc ise  is  repeated  w i th  a  s l igh t  s i t t ing  sup-

p o r t  ( t h e  k n e e  o Í  t h e  t h e Í a p i s t ) :  w h i l e  a d i u s t r n g

ihe  ba lance.  The s i t t ing  suppor t  i s  removed

a n d  l h e  p a t i e n t  i s  n o w  g i v e n  a  m r n t m a l  s u p -

poÍ t  a t  the  cent Íe  o Í  g rav i ty  o f  the  who le  leg .

JUst  above the  knee.  The pa t ien t  i s  now re-

qu i red  to  ma in ta in  the  pos ture  by  s t re tch ing

t h e  l e g s  a n d  a r m s  a n d  c o n t r o l l i n g  t h e  b a l a n c e

wi th  the  head.  wh ich  must  no t  be  ex tended.
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o i s t .  w h i c h  i s  a s  i t  s h o u l d  b e . a l
I
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The role of encr,Je,r
in rehubdl,i,ttttion
by  James  McMi l l an  M.B .E .

One of  the most  d i f f icu l t  concepts to
understand,  is  that  the react ions of  the
body when in water are very diíferent
to those when on land.  Especia l ly  is
th is  t rue when in the supine or  prone
ly ing posi t ion or ,  when standing wi th
the water  level  at  or  above TH 11 .

In  water  the propr iocept ive system
is compromised and muscle tone is
lowered:  th is .  combined wi th a reduc-
t ion of  grav i tat ional  in Í luences contr i -
butes to a not iceable loss of  spat ia l
re lat ionship.  However,  the exterocep-
tors are react ing d i f ferent ly  in  par t i -
cu lar  the sk in receptors.  The term
.contact  s t imul i "  (Pol lack 1955) is  not
wi thout  s igni Í icance,  Íor  i t  must  be
real ized that  in  the water ,  the sk in
receptors cannot  adapt  as they would
do in land condi t ions.  This lack of
adaot ion is  due to the cont inuous
change  i n  s t imu lus  t ha t  i s  occu r i ng
due to the movement of  the water .
The pat terns of  posture and move-

I  denne art ikkelen -  som er
den andre av t re -  g jennom-
gár James McMil lan kropps-
bruk i  vannet og samtidig
pr insippene for Hal l iwick-
metoden.

Det var i  1950 at  svsmme-
undervisningen for barn med
cerebral parese startet opp
etter et spesielt system i en
engelsk skole,  Hal l iwick-
skolen foi ' bevegelseshem-
mede barn.

Den iorste ar t ikkelen og en pÍesentasion av
for Íat teren s io i  ÍebÍuarnummeret .

Enke: te oíd er  oversat t  pá s.  89.
Et ter t rykk er  íorbudt  uten i i l :a ie lse Í ra ior-

Íat teren.
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ment are affected by this factor, whi:h
is  not iceable amongst  groups of  peo-
ple when standing or  s i t t ing in  water
and convers ing.  Movements of  l imbs
occur  which would indicate a "see-
k ing of  sk in s t imulus(  such move-
ments would not  occur  in  s imi lar  s i tu-
at ions and groups on land.

Body motion in water

Industr ia l  Engineers specia l iz ing in
body motion have Íor years been
aware of the very important relation-
ship of  eye deviat ion wi th that  ot  head
and arm movements (various refer-
ences are given). Eye deviations have
an inf luence on the complex move-
ments oÍ  the body.  The importance of
-eye center ing"  is  known (Bender
. i955) .  Deviat ions have known inf lu-
ences on head,  t runk and l imb mus-
culatures (Tokizane and others 1951).

The symmetr ica l  bodY when lYing
suoine in  the water  is  balanced

/ \

, /

Figure 1. Eye deviation and centering
A)  The Body ly ing  sup ine  in  the  water  w i th  the  eyes  cente Íed  on  the  ta rge t .

B)  The ta rge t  i s  moved,  the  eyes  dev ia te .

c )  The head tu Íns  to  p lace  the  ta Íge t  cen t Íe  to  the  eyes ,  ba lance in  the  water  i s  now cr i t i ca l .

D)  The body  fo l lows the  eyes  and head and is  now ro l l ing  in  the  water .

The oos i t ion  o í  the  ins t ruc to r  to  the  swimmer  is  there Íore  c r i t i ca l  o f  body  s tab i l i t y  in  water
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arouno rne onty ax ls  o l  bocly  sym-
metry -  mid l ine.  l f  the eyes were to
deviate the head would tend to follow
and lhe resul t  would be a ro l l  around
the crit ical axis of control (see Íigure
1). The trained body would react with
a pattern of contrarotation by l imbs
or, with greater sophistication, lateral
Ílexion in the trunk. The action oÍ the
untrained body is to panic and often
adopt a pseudospastic condition ari-
s ing Í rom anxiety.

It has been stated (Stesjkal 1972),
when reÍering to the body in water,
.Cl in ica l  exper iments suggest  that
postural reÍlex activity oÍ the spastic
muscles is less marked if the bodv is
ly ing in  water . .  This  s tatement  is  most
certainly supported by the author after
nearly 30 years of observatíon. State-
ments concerning the body when in
condi t ions dominated by gravi tat ional
eÍÍects should not be assumed as
being re l iab le for  the body in  such
condi t ions where upthrust  ex is ts  or
dominates.

The learning patterns oÍ physical
movements

The reason why man can exis t  in  d iÊ
Íer ing condi t ions and e lements is  due
to his adaptabil ity. lt can be said that
man is the most adaotable creature
on earth, due in part to the Íact that
he has been endowed with a seouen-
tial pattern of mental/physical devel-
opments. This starts with a system oÍ
reflexes, which allows experiences to
be memorized. These are considered
as beeing adverse or othervise and
bui l t  up in to a ser ies oÍ  react ions.
Such reactions are used to resoond to
current  s i tuat ions which have been
exper ienced before.  This is  c lear ly
seen in the adventures and develop-
ment  oÍ  the in Íant  when learn ing about
its environment. To quote one in-
stance, an infant learns to speak and
converse without being taught gram-
mar. The learning patterns oÍ the in-
fant should be studied and be used.
ln the case of physical movements
they are more c lear  and Ío l low a sequ-
ence of events that could be reÍered
to as:

Figure 2. Axes ol imbalance
A Sp ina  B i f i da  a round  t r ans -  B  Hemip leg ia  a round  l ong i -

ve r se  ax i s .  t ud i na l  ax i s .  The  mos t
VERTICAL  ROïAT ION d i Í f i cu t t  t o  con t ro l .

LATERAL ROTATION

Menta l  Ad jus tment :  to  the  env i ron-
ment  in  the  case o f  the  baby  a  new
exper ience w i th  someth ing  ca l led  gra-
v i ty .

Ba lance Restora t ion :  the  ab i l i t y  to
cor rec t  the  body  pos i t ion  w i th  la rge
patterns oÍ movement.

lnh ib i t ion :  to  b r ing  the  body  move-
ments  to  a  s ta te  o f  s t i l l ness  and so
main ta in  a  pos ture .

Faci l i tat ion: to create a mental ly
des i red ,  phys ica l l y  con t ro l led  and
d i rec ted  movement .

l f  the  renewal  o f  such a  learn ing
exper ience is  requ i red  a  phys ica l
ac t iv i t y  w i th  a  change o f  env i ronment
is  a l l  tha t  i s  needed.  Such as  a  jour -
ney  to  the  moon,  parachute  jumping
o r  -  s w i m m i n g !

ln  add i t ion  to  these common fac-
to rs  the  asymmet r ic  e f fec t  o f  the  han-
d icap must  a lso  be  taken in to  account .
S tudy  o Í  a  spec i Í i c  body  w i l l  show,
usua l ly  qu i te  c lear ly ,  the  ax is  a round
which  the  "bas ic  imba lanceD occurs .
S imple  examples  can be  g iven,  the
Sp ina  B i Í ida  has  d i f f i cu l ty  in  cont ro l -
l ing  ac t iv i t y  a round a  t ransverse  ax is
c o i n c i d e n t  w i t h  t h e  p o i n t  o f  s p i n a l
de fec t ;  the  hemip leg ia  f  inds  cont ro l

d i f f i cu l t  a round  the  m id l i ne  o r  l onq -
i tudinal  ax is .  The loss of  contro l  in-a
diagonal  ax is  can be appreciated in
some cases of  massive amputat ion or
congeni ta l  deformi ty .  These axes are
shown in f igure 2.

ïhe problem is  to t ra in the body to
manage the var iat ions ar is ing Í rom: the
crit ical eÍÍect of water; the asymmetry
created by the handicap and/or pos-
tural deÍect; the difÍerences in neuro-
Iogical  response.  As previously  s tated
i t  is  one of  rotat ional  contro l ,  combi-
ned wi th an abi l i ty  to  d i f Íerent ia te
head.  l imb and t runk movements.  l t
is  a useless process t ry ing to obta in
Íac i l i ta t ion beÍore the other  phases
are understood in water .  l t  is  equal ly
useless in  over-stabi l iz ing the body
so that  balance react ions are conrole-
te ly  d i f ferent  when the means of  s ta-
b i l izat ion are removed.

The "10 poinl progÍammeD oÍ
the Hall iwick Method

Every human is  d i f ferent  in  external
appearance and sel f  expression;  how-
ever ,  in ternal ly  the skeleta l  s t ructure
is  the same wi th re lat ive ly  l i t t le  var ia-
t ions.  So wi th the "Hal l iwick Method"
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(Panic is being replaced by
comprehension .  .  . , '

there is  a skeÍeton or  a s t ructure re-
fered to as the "10 point  programme"
which g ives the "Body" a st ructure or
shape. The "exteriorD or result of its
use depends upon the sel f  expression
oÍ the teacher and the response oÍ
the taught .

It may be appreciated at this stage,
that  th is  phi losophy could wel l  apply
to exerc ise technique.  Wi th in the l imi-
tat ion of  these Íew words much has
to be covered, but even greater areas
omit ted.  The fo l lowing def in i t ions of
the ten points can only serve as a
guide,  they do not  cover  the fu l l  s igní-
í icance oÍ  the programme.

1. Mental Adjustment: The appreci-
ation of the diÍferences in the ele-
ments, land/water. The compari-
son oÍ posture and movement on
land and in water .  The real isat ion
that there are now two eÍÍective
forces in action, gravity and up-
thrust .
DisengagemenÍ: The encourage-
ment to use any newly developed
abil ity without mental or physical
assistance.
Verlical Rotation Control: To con-
trol balance and movement aro-
und any transverse axis (sitt ing to
ly ing) .
Lateral Rotation Control: A similar
contro l  but  around a longi tudinal
ax is  ( ro l l ing f rom prone to su-
p ine) .

Oversetlêl3e !v enkelle ord som íorekommer I
artlld(elen:

5. Combined Rotatíon Control: That
is  contro l  around a d iagonal  ax is .
Usual ly  an essent ia l  for  the more
asymmetr ic  body to contro l  chan-
ges in  shape andlor  posture.

6. Mental lnversion: A psychological
s tep in  t ry ing to s tay under the
water against the efÍect of up-
thrust .  l t  is  a lso an adequate
check on the points prev iously
taught .

7. Balance is Sti/ iness; To demon-
strate the abi l i ty  to  mainta in a
posture in  water  against  d is tur-
b ing forces.

8. 1'urbulent Gliding: An expression
that  covers the act iv i ty  of  the
body being moved in the supine
posi t ion through the water .  The
body is  not  touched nei ther  is  i t
a l lowed to make any propuls ive
movement.  Turbulence is  used in
th is  case.

9. Simple Progressionr The body is
now required to make a s imple
movement creat ing progression
through the water .

10.  Baslc Movement:  This  is  the ap-
pl icat ion of  a def ined larger  pat-
terned movement of  progression.
I t  is  based on hydrodynamical

'  p r i nc ip les  and  can  be  used  by
some 70 o/o of  the handicaooed
popu la t i on .

I t  may be real ized that  in  th is  sequ-
ence,  panic is  being replaced by

pat te Íns  o í  pos ture

dev ia t ion

dev ia te

c o n d i l i o n

upthrus t

adaptab i l i t y

enoow

sequent ia l

ho ldn i  ngsmons t re ,
s t i l l i ngsmons t í e

aw ik
boye av,  gà t i l  s iden
t i  Is tand
oppdr i f t
t i  I  pasn ing sevne
utruSte
som Í@lger et ter  hver-

andÍe

.To create the abíl ity to move
independent ly is to give the
swimmer the power of  deci-
s ion . "

comprehension,  which,  in  turn,  leads
to a smoother  use and coordinat ion
of neuromuscular activity. What may
not be so obvious is that the natural
patterns oÍ learning physical move-
ment  is  a lso being fo l lowed,

Mental Adjustment:

Menta l  Adjustment
Disengagement

Balance Restorat ion:

Rotat ion Contro l
-  Ver t ica l
-  Latera l
-  Combined
Mental  lnvers ion

Inhibit ion:

Ba lance  i s  S t i l l ness
Tu rbu len t  G l i d i ng

Facílitation:

Simple Progression
Basic Movement

Another  less obvious gain i 'es in  the
tra in ing of  head contro l .  in  extension
f lex ion and latera l  rotat ion;  above a l l
the d i f ferent ia t ion of  these movements
f  rom those oÍ  l imbs and t runks.

aoverse
curÍent
paÍachute jumping
co inc i den t
pro pu ls ive
comprehension
enable
owing to
so te
obiect ive

---)

motsat t ,  uhe ld ig

a  k tue l  I  e
f  a l l sk je Ímhopp ing

samment re Í fende

dr ivende

ío ís tàe lse ,  begr ipe lse
set te  i  s tand t i l
pà  grunn av
eneste

mál

z .

J .

4.

supine ly ing posi t ion
prone ly ing
concept
compromrse
gravilation
spat ia l

re lat ionship

ryggl iggende
f raml iggende
begrep,  Íorest i l l ing
presse sammen
tyngdekratt
som haí  med rom à gi@re,

roml ig
slektskap,  Íorbindelse
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This t ra in ing in  head and body rota-
l ion contro l  enables the asymmetr ic
body,  whether  due to handicaP or
postural defect, to overcome to some
degree the eÍfects of the physical pro-
blems. Owing to the structure oÍ the
sequence it can also be eÍÍectively
used in cases of mental disorders. lt
is therefore obvious that it can be,
and is, used Íor those who are fortu-
nate in not having any mental or phy-
s ica l  problems.

The total effect is to develop control
of the handicap efÍect, to establish

the abi l i ty  to  move more Í reely  than
perhaps on land.  Such a Process can
mot ivate the person concerned to
par t ic ipate wi th greater  concentrat ion
on aspects of  rehabi l i ta t ion.  l t  could
also encourage par t ic ipat ion in  other
physical  act iv i t ies.

To create the abi l i tY to move inde-
pendent ly  is  to  g ive the swimmer the
power of  decis ion.

Swimming is  not  the sole or  to ta l
obiect ive,  i t  is  the medium which
enables the more s igni f icant  develop-
ment  of  the whole person.  a

Relerences:

B a r  n e s,  R.  M.:  Mot ion and Time Study,  New
Y o r k , 1 9 4 9 .

B  e  n  d  e  r .  M .  B . :  A r ch .  Neu ro l .  Psych ia t  73 :
bóó-ov9.

L u c k ie s h M.:  Seeing and Human WelÍaíe,
W i l l i ams  &  W i l k i ns ,  Ba l t imo re ,  1934 .

P o |  |  à c k,  L.  J.  and others:  Arch.  Neuíol .
Psychiat .  74:  527-533, 1955.

S t e s j k a I, L.: PosluÍe retleres in Theory and
Motor,  Re-educat ion Academy Prague, 1972.

T  o  k  i  z  a  n  e ,  T .  and  o the rs :  Jap .  Phys io l .  2 :
130 -146 .  1951 .

Stipend t i l  et ter-  og v idereutdanning

Sosra ldepar temente t  medde ler  i  b rev  av  29 .  desember  1977 a t

. D e t  p à  s t a t s b u d s j e t t e t  Í o r  1 9 7 8 ,  u n d e í  k a p . 7 8 2 ,  p o s t  7 0 .  b o k s t a v  e ,  e r  b e v i l g e t  k r . 2 3 0 0 0 0 , -

t i l  t i l s k o t t  t i l  k u r s  f o r  e t t e r  o g  v i d e r e u t d a n n i n g  a v  Í y s i o t e í a p e u t e r  o g  m e n s e n d i e c k s y k e g y m n a s t e r ' .

. t i l sko t te t  g is  t i l  a r íangorer  av  e t te r -  og  v rdereutdannrngskurs  lo r  Íys io te rapeuter  og  mensend lecK-

sykegymnaster ,  Ío í t r innsv is  kurs  som a Í rangeres  av  e l le Í  i  samarbe id  med Sta tens  Fys io te rap i -

S  K O  l e  Í . .

"Det  e r  v ldere ,  undeí  kap.782,  pos t  71 ,  boks tav  h ,  bev l lge t  k r .80000, -  l i l  s t ipend lo r  l ys io -

le rapeuter  og  mensend ieck-sykegymnaster  t i l  e t te t -  og  Y idereutdann ing" .

S t ipendmid lene g15 l l l

"pedagog isk  v ldereu tdann ing ,  eyentue l i  ogsà annen e l le r -  og  v ide Íeu ldann ing  lo r  tys io le rapeute t

( mensend i eck-sykegym n a ste r) ".

S o k n a d  k a n  s e n d e s

Sos ia ldepaÍ teme n te t

Legekontore t

O s l o - D e p .

Os lo  1

S ls te  t r i s t  lo r  innsend ing  av  ssknad er  1 .  augus t  1978 '

Fvsioteraoeuten,  Volum 45.  t \4ars 1978
90



The role of, ena,ter
in rehabíl,iti,on
By James McMil lan M.B.E.

Water as a medium of physical train-
ing either Íor recreation or rehabil ita-
tion has a versati l i ty without an equal.
Amongst the various elements it is by
its characteristics and properties a
paradox. Similarly because oÍ the re-
sponses it evokes within and Írom the
human body i t  can a lmost  be con-
s idered as creat ing a physio logical
paradox. Used properly and with
thought water can provide the most
co-operative. most crit ical and the
most variable circumstances Íor re-
habi l i ta t ion exerc ise.

It must never be forgotten that water,
although the most common of all ele-
ments, is not natural to man. There-
Íore it is oÍ no use saying to a patient
"l am a physiotherapist; this is a hy-
drotherapy pool, we are about to be-
g in a programme of  rehabi l i ta t ion."
The patient, especially iÍ a non-swim-
mer and/or a person who for some
reason has lost their balance control,
wi l l  on ly  th ink -  wi l l  I  surv ive l  This  is
not  surpr is ing as in  real i ty  equi l ibr ium
reactions are the fundamentals of sur-
vival. lÍ the balance control is faulty,
there arises quite automatically a state
of acute anxiety.

Therefore a very simple Íact emer-
ges that human beings very seldom
undertake a physical activity which
they cannot control or stop. As an
example, who would knowingly drive
a Íast car which had no braking sys-
tem. lt is clear that the patient must
be able at any time to l imit a move-
ment in water. This must be Íirmlv

Det mà skje en videre ut-
v ik l ing nàr det gjelder à
utnytte van nets egenskaper
og mul igheter,  pàpeker
James McMil lan.
I denne tredje og siste
artikkelen beskriver han
mer om pr insipper for
Hall iwick-metoden og hvor-
dan den kan bli brukt.

Forste og andre artikkel stáÍ i Íebruar- og
marsnumm6ret.

En presentas,on av artikkelÍoríatteren
stàr i Íebíuarnummeret. Enkelte ord er
oversatt pá side 2€. Ettertrykk er íorbudt
uten tillatelse Íra artikkelforÍatteren.
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established in theír
more they must be
strate to their own
abil ity to do so.

minds, further-
able to demon-

satisfaction their

Pre'training period íor Íuture
possibilities

It has been proved many times that
the use of the Íirst 6 points of the
.Hal l iwick Method" are invaluable as
a pre.conditioning activity to a pro-
gramme of exercise in water. These
activit ies are not just a series oÍ spe-
ciÍ ic manoeuvres having no purpose,
they Íorm part oÍ the rehabil itation
programme. The patient learns pro-
per respiration and head control. The
abil ity to control their own "basic im-
balance" is established. Furthermore
the patient has learnt how to respond
to the therapists instructions in the
water. The pre-training period can be
used to direct the patient into a num-
ber of Íuture possibil i t ies, these are
shown in f igure 1.

The teaching of exercises of inhibi-
tion and those of Íacilitation seperate-
ly and then bringing such techniques
together requires a l itt le imagination
but no lengthy explanation. However,
the terms intermittent and dynamic
may require some expansion. lntegrat-
ed exercise could be carried out with-
out leaving a postural base. lntermit-
tent movement as the term imPlies
requires a tran6Íer of weight andlor
posture, a typical example would be
that oÍ walking but with a pause for
stabil ization in the mid-stride.
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Figure l .  Schemat ic Oíagramme oÍ  the possib i l i t ies in Rehabi l i tat ion.

By teaching posture control (in-
hibit ion) and change oÍ posture (Íacil i-
tatíon) then changing the postural
base (intermittent) wê are logically
progressing to next step which is to
the depelopment of a series oÍ postu-
re sand changing bases such as in a
balletic enchainement, see figure 2.

This continuous progressing requi-
res a trained skil l  on the part of the
patient, but is possible due to the sup-
portive and drag etfects oÍ water. Such
continuous movement with changing
postures and postural bases can be
deÍined as .dynamicD exercise. Swim-
ming is, by this deÍinit ion, a dynamic
exercise. lÍ swimming can be con-
sidered as a dynamic exercise then it
is important that it is carried out in
such a manner that will not cause a
harmÍul response or regression of the
patients condition. ThereÍore if a pa-
tient, already a swimmer, sufÍers from.
lo* back pain then the swimming
movement must be corrected so as to
províde a facility oÍ continual rehabili-
tation without a harmful outcome. Such
cases nearly always require the chan_
ge of the swimming attitude from
prone to supine; the limitation oÍ
extensíon and flexion at the hips; and
the replacing oÍ cross lateral patterns
of movement with bi-lateral patterns.
Such activities are deÍined as (move-
ment correction, which combined with
teaching the non-su immer, using the
same philosophy, leads to "Swimming
Therapy".
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For the therapist worting ln water

The terms "supportive" and "drag..
have been used, now, we should con-
sider the technique available to the
therapist when working in water. Wa-
ter otÍers by its properties and charac-
teristics an extension oÍ rehabilitation
techniques NOT as is so otten the
case a change of the environment for
exercise.

So let us consider some definit ions
that can rightly be applied to exercise
techniques in the water. These are
basic principles already used and
proved in the .Hall iwick Method":

Gravity donrlnant: Where the water
level on the patient is below TH 11.
Balance tends to be controlled Írom
the pelvic girdle and lower extremities.

Upthrust domlnant: Where the water
level on the patient is over TH 11. ln
such cases equilibrium tends to be
controlled more Írom the use oÍ the
shoulder girdle, upper extremities and
head control. A compromise ls appa_
rent at TH 11.

Tuóulence asCsted: The use of water
turbulence to assist the maintainance
oÍ a posture or movement. This allows
the patient to concentrate on ths
necessary co.ordinations and differ-
entiations in movements oÍ the head,
trunk and extremities.

Turbulence realsted: When tuóulence
is used as a means oÍ disturbing the
equilibrium of the patient without phy_
sical contact. This requires the use of
euil ibrium reactions while in posture
or locomotion.

Metacentrlc: The creation of a íorce
99upl9 by a change of body shape.
That is the vertical Íorces oÍ gravity
and upthrust are not co-linear. This
technique can, if required, be used in
supportive situations such as in rings.

Transmlsslon: So defined as it uses
the principles oÍ a (wave oÍ trans-
mission'. This principle is involved in
the use oÍ .intermittent, and .dyna_
mic" exercise. Movement in the water
creates a displacement oÍ water and

l .  k i t . i  M ) s r d n r

2  ,  Or . .n9 .9ê- . t

L  v . r t r c à l  b t . r r ó .
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Flgure 2. Forms oí Exerclse In waler.



It can bè so directed as to create a
small waw oí transmission. This small
wave lmposes a more exacting form oÍ
monraUphysical reacllon in postural
behavlour and movemenl

Tlro urc oÍtfic bchnlqucl

It may be reallzed that comblnations
oí thes6 techniqu€ can occur out of
the very movement oí water. On the
other haÍÉ the techniqu€s can be d+
liberately combined. We must now
conslder lhe use oÍ thesE technlques
and see lÍ a logical devaloPment ls
posslble. Therefore we must elate the
objectirres oÍ exercise to techniques.
It is obvious that obiectives must be
set, otherwise exercise ls peíormed
without purpose. lt would be presump
tuous and unnecessary in a discus-
sion such as this to define objectives,
therefore thêy are listed as Íollows:
Strengthening weak muscle groups.
lncrease range oÍ movements.
lmprovement of general physical

condition.
Reduction oÍ pain.
Reduction of spasticity.
Facilitate balance and postural re.

action.
lmprovement ln mental adaptability.

Now lt íollows that certain mental/
physical conditlons can be associated
with a specific exercise objective, in
Íact there often ara primary and sec-
ondary oblectlves. An exercise obiec-
tive is reached through a speciÍic
exercise group and these exercise
groups are distlnctly served by one
waÈr technique better than another.
There is no roason why exercise ob.
jectives primary and secondary should
not be approached In parallel, here
again we sêe that the cha.;acteristics
of the element enable this to be done.
Thereíore we have a path of develop-
ment to exerclse technlque, this is
shown in tabular Íorm in figure 3.

To help clarify these statements an
example is given in terms which maY
be considered as a generalization.

Disability group:
Gerebral palsy/lesion
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Flgur€ 3, Forms oÍ Exercls€ associated with obi€clives.

Exercise obiectives:
a) Reduction of spasticitY
b) Reduction oÍ pain
c) Facilitate postural reaction
d) lmprove mental adaPtabil itY

Exercise Íorm Íor:
a) lnhibit ion
b) Inhibit ion and Íacil i tation
c) Facilitation
d) Facil itation and dynamic

Water technique Íor:
a) Upthrust dominant
b) Gravity dominant
c) Metacentric
d) Transmission

used in the water can be identiÍ ied
and integrated with objectives oÍ land
based exercise is too often over-
looked.
extend
enable

Exercises in water not only
the technique available, but
an ease oÍ control bY the

A loglcal approach to the use
oí waler

This relationship between disabil ity,
objective exercise Íorm and water
technique offers a logical approach to
the development oÍ exercise in water
rather than the random sequences
that are so otten seen.

That there must be an objective Íor
exercis€ is obvious, that the objective

therapist. Furthermore the large pa-
tient who is difficult in movement can
be activated in water to use equili-
brium reactions. Whereas on land the
therapist might be inclined for purely
practical reasons to treat on a couch.
ThereÍore let us keep Íirmly in mittd
.lÍ i t can be done on land do not
do it in the water,.

What is being advanced is a logical
approach to the use of water and not
a Íorm oÍ .instant physiotherapY". lÍ a
mathematical permutation was con-
sidered for the combination oÍ disabili-
ties, exercise objectives, forms oÍ
exercise, water depths, starting posi-
tions etc. it can be realized that thou-
sands of detailed exercises exist-
Where do such exercises exist? The
answer is in the head of the therapist
who can specifically relate all aspects
of the situation and devise a specific
exercise.
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Figure 4. Symmetrical Exerclse _ Hemiplêgia.
In this exerciso the patient is moving irom a
sgmis.itting position (upthrust domlnanty to a
Btandlng posiilon (gravity dominant). This tn-
volved weight transÍer. In the sitting position
the patient has to inhibit with tho aid oÍ the
trunk and hlps as also in the standing position.
Facilitatlon occurs betweon postures. The
whol€ is cÍitical of mid-line symmerry.

Approach to a pallent

To help in the understanding oÍ these
very broad terms let us consider the
approach to a patient of mature years
wtro has acquired a hemiplegic con_
dition.

Disabil ity
- Hemiplegia
Objectives oÍ exercise
- Reduce spasticity
- Facilitate postural reaction
Forms oÍ exercise
- lnhibit ion
- Facilitation
Water technigues
- Reduction of spasticity

- upthrust dominant
- Postural reaction

- gravity dominant
- metacentríc

Starting positÍon
- semi sitt ing

The exercise is shown diagramma-
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t ically in fígure 4 and a very brieÍ out_line oÍ the exercise given:

Reduction oÍ spasticity _ this can
and does occur due to a number of
reasons, among which are the eÊ
fects of weighilessness and the re_
duction oÍ plantar stimulation.
Postural reaction - due to the very
small area.oÍ contact (the heels) thó
Dody ts crit ically balanced. The hip
is probably retracted and the atti_
tude of the shoulder and lack of
symmetry all combine to cause thepatient to turn about the heels to_
wards the invoÍved side.

.,.]!,r 
is a situation where two objec-

ttves are being undertaken in parailel.
The patient must be actjusting the
asymmetry of the body shape, 

-main_

tain a balanced posture with only the
ato.or f lngertips oÍ the therapist. Thepatient is being made aware oÍ their
mid-line symmetry in a crit ical posture
rnat cannot be adopted in land.

Postural change, the patient is re-
quired to stretch forward with the
arms and shoulders with head in
chin.down position. On coming foi_
ward the body is brought inó an
upright position and thJ continuing
Íonrvard movement checked at thá
hips so that a standing posture is
achieved.

-,ln the change of posture any loss
oï symmetry has to be compensated
or corrected othenivise the patient
comes Íorurard and upright with a rol_
Irng action and a loss pÍ balance. In
coming to the upright position the
water level is now at or below TH 1lgiving a slight gravity dominant situa_
tron. The changing posture affects
rne relative positions oÍ the centres
of gravity and upthrust, as ctoes also
the.asymmetry oÍ the boOy shape due
to the hemiplegic condition.

From the standing position and with

the minimum of support Írom the
InerapÍst the patient returns to the
starting position and holds the semi_
sitting posture.

rc

. Tlep are cases In record wherehemiplegic patients have been ablà
lo_aceuire enough symmetry and con-rror to carry out this exercËe wittróut
support. ïhe whole movement is cri-t ical of mid-line symmetry and re_gulres acknowledgement and use ofrne_. rnvotved side by the patient. À
l::ll1rr 

of support by the therapisi
InvoKes a maximum of survival 

're-

:pol"." .Írom the patient without aword being spoken.

Knowledge must reptace lgnorance!
Why then has this so critical, co-operative yet so variable meOium 

'bó

so poorly used in rehabilitation tectr_niques. _The answers really lie in wÀ"ts.hould be the future devólopràni"'n*
the use oÍ water. ThereÍore ,t;;;r;-
nal opinions are offered:
a) There must be a re_education oÍthose using water so that it is un_

understood, the incorrect concepts
being replaced. In particula, i" tii"rrue of the word .resistance,.

b) That properly devised courses arerun either at training scnools áspart of the curriculum or as proper_
ly. established post graduate stu_
dies.

c) Therapists working in water are
requirect to have a properly quali-
fied training within tire iernis i"en_
tioned above, to avoid the often
seen repetition oÍ land exercise
due to the lack oÍ trainíng.

d) Recreation and rehabitítation ln
watsr must be the subject ot greà_
ter integration in speciat scnïoÈ,
rehabilitation centres and swim-
ming clubs for the handicapped.

e) The terms in a) require a gr€eter
co-operation between Swimming
lnstructors, physical EducationaË
rsts and Therapists. Where water
activities ara concemed this ls
possible.

f) That architects are made aware of
the fact that hydrotherapy pools



s)

h)

are in fact lhe same as swimming
pools and should allow Íor the in-
dividual postural base movement
oÍ rehabilitation as well as Íree
ranging movements oÍ recreation.

That the often used jet injection
oÍ water into the pool is used with
sense, so that a pool area is not
a mass oÍ turbulence in which ba-
lance becomes extremely difÍicult.

It Íollows that pool designs should
be oÍ a conservative nature, parti-
cularly in the subject oÍ Íloor gra-
dients. So that a therapist is able
to retain a controlled stance.

That the (sacred cow" of high
temperature is seen in its true l ight.
That is, in most cases it is not
needed, especially is this true oÍ
cardiac rehabil itation. Prolonged
exposure to high water tempera-
ture can have an adverse etÍect on
the blood pressure oÍ those using
the pool. In many cases the state-
ments made about the need Íor
high water temperatures have been
made without proof.

k) Assessment procedure could and
should be developed to compare
land and water Performances
against a set criteria, so establish-
ing the point of which land treat-
ment cannot Íurther imProve the
patient.

l) That certain (accePted" but not
proved or established Íacts should
be investigated such as; the eÍfect
oÍ immersion in water on sPastici-
ty; the real effect of water tem-
perature on the same Problem.

m) Investigation should be made in al-
ready observed changes of PhYsio-
logical conditions such as the
change in muscle tone, the ditÍer-
ence in proprioception and extero-
ceptors, when the body is partially
or  Íu l ly  immersed.

With the gaining knowledge oÍ the
proper use oÍ water, the day wil l come
when it wil l be used, as it wil l have to
be, as the first step in the rehabil ita-
tion of the neurological patient and
of the post operative orthopaedic pa-
tient.

To end on a personal note, in 1949
I was told that to put (spastics, in
water was impossible, even the madi-
cal profession did not do it. Further
to that statement a number of dire

happenings that could occur were
given. lt is interesting that so much
prognosis should be made based on
no experience and without proof.

The spastic and neurological con-
ditions are now commonly seen in the
water and all the dire occurences did
not happen. Knowledge must replace
ignorance. lmagination must be chal-
lenged by Íact. In the element oÍ water
there are unaccountable physiological
reactions and may be some unknown.
Who knows, when such reactions are
investigated, new techniques of re-
habil itation could emerge which are
not known at the present t ime. o

Foruten de to artiklêne av James McMillan i
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fing: Besrengr. .F. nr.4h5, side 132.
Eli Roren Fossheim: (Balseng glÍ uttordrln-

geÍr. .F' nr. 2/78, side 47.
Bokene íUndêryannlmaisailè' og .Ba3rln-

terapb ss anmeldt i henholdsvis nr. 5/67, sid€
128 og nr .6 lT7,s ide245.

En generell vellednlng y€drsrende planleg-
glng og utbygglng ev ba!!êng I bchsndllngt-
syêmed er utarbeidet av NFF's ràdgivende ut-
valg íor opprenelse av Íysikalske avdelinger
og institutter. Stensilen kan bestill€s Íra NFF's
kontor, MotzÍeldtsgt. 3, Oslo '1. Den er gÍatis.
Legg ved kr. 1,40 til porto ved bestilling.

i )

j) Water and land exercise program-
mes could and should be integra-
ted through the medium of equil i-
brium reactions.

OveÍ3êttcl3a !v enkello ord lom íoÍekommeí i artlkkelen:

Veísatility mangesidighet, allsidighet presumptuous overmodig, dumdristig
property egenskap adaptability tilpasningsevne
evok6 Íremkalle obiective má|, formàl
transl€Í overÍoíing enable setle i stand til
enchainement sammenknytning, rekke path vei, sti
provido sorge Íor ,  y te upthrustdominant oppdr i f t  dominant
íacility ferdighet, letlhet, smidighet gravity dominant vekt, tyngde dominant
dominant l remherskende, dominerende random sequence t i l íe ld ig,  uregelmessig
locomotion bevegelse rekkeíolge
lransmission overíoring extend utvide, íorlenge, strekke seg
displac6m€nt forskyvning, Ílytting incline tilboyelig til
exact ing Íordr ingsÍul l  couch behandl ingsbenk
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pêrmutation
devise
mature
retract
gradient
retarn
stance
exposure
aoverse
lmmerse
dire
visual ize

ombytting
Í inne f ram t i l
mooen
trekke t i lbake,  t rekke inn
skràn ing
bevare
holdning
det à veÍe utsatt Íor
motsatt
senke ned
skÍekkel ig,  sorgel ig
i l  lustrere
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