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&4 forandre forfatterens form. Vi presen-
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The role of water
in rehabilitation

Av James McMillan

In 1949 when the work with the «Halliwick Method» started one heard, even as
now, about the use of «water resistance». In the years from then until now
much work has been done in trying to correct preconceptions and misconcep-

tioas about water and its etfective use.

When the word «resistance» is used it is usually thought of as a form of stress
such as tensile, compressive, torsional or shear. These are misconceptions
arising from land based, gravity dominated, thinking. Resistance, in the con-
cept of such stresses, does not exist in the water.

Tension, exists in all free surfaces
of fluids and is related to molecular
conditions. However, its consideration
lies more in the work of the physicist
rather than that of the engineer. Put
into other terms, surface tension could
affect the exercise performance of the
leg of a small insect but would be
unnoticed by the human being in
exercise. Yet it has been refered to
in at least one book on hydrotherapy,
as being an exercise force.

Water is capable, by its weight and
movement, of imposing a torsional or
twisting stress to such arrangements
as water wheels and water turbines;
but it is not possible to apply a tor-
sional stress to water itself. Compres-
sion of water is possible after impo-
sing a weight of some 250 000 kg on
an area of one square centimetre but
the change of volume is very minute
indeed. Compression cannot be con-
sidered under normal conditions of
free surface areas such as in a pool.

The nearest approach to resistance,
using a Newtonian definition, would
be in the characteristic of viscosity.
Even this definition has to be qualified
by the nature and temperature of the

* Ettertrykk forbudt uten tillateise fra forfatteren.

fluid. In water it cannot be considered
by itself as a resisting force to exer-
cise.

Water must be properly understood

Water — it is a contradiction of the
characteristics of most other ele-
ments; heat it — expansion, freeze it
— expansion, it cannot be stretched,
compressed, twisted or sheared. It is
the most common element on this
earth. To use water it must be pro-
perly understood otherwise its use is
based on fiction rather than on fact.

Too often one finds that those using
water, for purposes of treatment or
rehabilitation, do so with a very re-
stricted knowledge. In fact 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. It is regretable that the impor-
tant works of similar men in the wa-
ter sciences are not so generally
known. This bias of knowledge has
led to misconception which has retar-
ded the role of water in rehabilitation.

The lack of understanding about
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Fig. 1. Density of water is influ-
ensed by the temperature.

water can be attributed to a very
simple fact. The knowledge of water
developed in parallel with that of
mathematics, and requires a more ad-
vanced mathematical ability than is
developed by most people. its practi-
cal effects are all around us and can
be easily observed but, they are not
necessarily understood.

Water is a very critical element in
which to work; it will magnify the ef-
fect of the slightest postural defect.
Reaction is immediate to the sligh-
test movement or change of shape. in
the construction of ocean going ves-
sels, in particular the submarine, it is
customary to consider the density of
water to 0,00001 part. The human body
has been quoted as having «an ave-
rage density of 0,974». It will be rea-
lized that even this definition is not
critical enough.

Now consider the effect of a heated
pool. Water has a density of 1, this is
true only if the water is at 4 degrees
centigrade; figure 1 shows that in a
pool at 35 degrees centigrade the
density of water is 0,9945. In such
conditions balance becomes even
more critical due to the tendency
towards human density (0,974).

Upthrust and gravity

The use of rubber rings, arm bands,
and plastic floats gives an over-
stabilization in one position or an-
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Fig. 2. When the forces are not co-linear, a force couple is
created and gives rotation.

other. To change the position and/or
shape of the person while over-stabi-
lized could be difficult, or even dan-
gerous, in some cases of disability.
It would seem obvious that these de-
vices destroy the sense of feeling
ones own personal balance, and as a
consequence equilibrium reactions
are smothered by massive upthrust
effects. The phenomena of upthrust
must be considered as it is the pro-
perty of water which, when wisely
used, can counter the psychological
fear of falling or sinking.

The balance of the body in water is
under the influence of two forces:
gravity and upthrust, and this intro-
duces the principle of metacentre.
While these forces are of equal mag-

Fig. 3. The difference in pressure
on the upper and lower surface of
the wing creates lift.

nitude and colinear in a vertical plane
there is a situation of stiliness. How-
ever, should one force be greater
than the other then movement could
occur in the vertical plane. In the
more common case, when the forces
are not co-linear, a force couple is
created and the only effect that can
occur is rotation (figure 2).

Rotation

Rotation now takes on a greater
significance in that it is the move-
ment which clearly associates certain
principles of hydrodynamics, in parti-
cular that of metacentre with the prin-
ciples of physiology.
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There are four aspects of rotation
which can be expressed as follows:

a) Anatomically, the way in which the
body is constructed.

k) Developmental, the use of the ro-
tational structure of the body to
move itself in space.

c) Asymmetrical, the loss of body
shape and/or density due to a han-
dicap effect arising from an im-
balance in the muscular structure.

d) Metacentric, the principle of a
force couple creating rotation
which arises from the opposing
effects of gravity and upthrust.

Use of the metacentric prinsiple

If an asymmetrically inert object of
fixed shape is placed in water the
metacentric effect is to cause the
object to rotate until the forces of
upthrust and gravity become co-linear.
Exactly the same would happen to the
asymmetrically shaped body when
placed in water. However, the human
body is not a fixed shape and is cap-
able of animation. If balance of the
asymmetric body is required in water
the rotational movement must be
checked by a contra-rotation, which
is a physiological possibility in water.
S0 a conclusion can be formed: the
metacentric principle can be used to
assist or resist rotation and so allow a
mentally desired and physically con-
trolled posture or movement.

A boat rolls more easily around its
fongitudinal axis than when pitching
or rocking about its transverse axis,
this is also true of the human body.
Therefore the metacentric effect

brings into being a different approach
to exercise.

Balance — on land and in the water

On land our balance is more con-
trolled around transverse axes in par-
ticular the hips. The passive balance
reactions refered to by Hellebrandt as
«postural sway» are well known. This
indicates that the critical balance of
the body on land is adjusted mostly
by flexion and extension, that is to say
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in movements around a transverse
axis such at the pelvic girdie.

However, when the body is supine
or prone in the water, consideration
must be given to inertia effects of the
water. The critical balance is now in
a different plane being around the
longitudinal axis of the spine. The
person lying in water now becomes
very conscious of the need for sym-
metry around the mid-line axis.

Pressure energy —
Bernoulli's theorem

Now consider another water pheno-
mena, — Bernoulli's theorem. This
shows that a quality, he refered to as
pressure energy, must be considered
in all fluids. That is in addition to
those of the energy of position (po-
tential) and the energy of movement
(kinetic). Using the wing of an aircraft
as an example; the air flow around the
wing is caused, by the shape of the
wing, to flow in different forms. Along
the underside of the wing the air flows
smoothly, but along the upper surface
the flow is turbulent with a resulting
loss of pressure energy, so creating
a lifting effect (figure 3).

If turbulence is created close to a
person immersed in water they will be
caused to move towards the area of
turbulence which is that of the lesser
pressure energy (see figure 4). This
means that in water there is a techni-
que which can be used to disturb or
assist the equilibrium reactions of a
person without physical contact. The
impact that this can have, in control-
ling but not touching those with cere-
bral lesion, needs no additional com-
ment. It also indicates that a person
of uncertain balance in water has to
be stabilized while the therapist mo-
ves around them.

Principles of density

Finally Archimedes, this great man
in B. C. 252 postulated the principles
of density which are generally known.
The body is not of uniform density
neither are the volumes of the various

Fig. 4. When turbulence is created close to a
person immersed in water they will be caused
to move tcwards the area of turbulence which
is that of the lesser pressure energy.

members equal. Therefore the ques-
tion must be posed, at what depth of
immersion does floatation first 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 controlled
by the head. Immersion to a point be-
fow TH 11 the balance is more con-
trolled by the feet. Furthermore, in
water technique a degree of difficulty
can be created for the same exercise
by changing the location for a greater
or lesser water depth. It is like saying
to the patient in the gymnasium «go
and do your exercise by the window,
it is harder there». )
Interesting, isn’t it?

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 with minimal support,
the hips and head in flexion. The legs are
stretched upwards.

This factor must be used to create a
motivation to work. To some this may
seem hard, it may be refered to as
cruel, but is it? Humour can be used
in all situations and no one is sug-
gesting that the patient should be
allowed to suffer, or even drown! They
must be made to use their equilibrium
reactions. They wiil never use such
reactions while not required to do so
by either; the nature of the exercise,
or the security given by the therapist.

To give a pictoral demonstration of
this philosophy, the figures 5, 6 and 7,
show a method in water of obtaining
an exercise with the spine in flexion.

Such an exercise could not be con-
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Fig. 6. The patient is asked to take the legs
over the head, so inducing a backward somer-
sault. A force coupte now exists, the head
must be forced more into fiexion to contra-
rotate against the somersault. The spine is in
flexion, the back-muscles are not reacting to
a hard overall supporting surface.

sidered on land for the therapist
would not be able to support the pa-
tient in these attitudes: neither would
the patient be able to work in the
same way while in these positions.
The exercise which is used with con-
siderable success has been devel-
oped entirely out of the principles of
water.

The greatest factor of exercise in
water is that the situation can be
developed where the therapist can:
direct the exercise, observe the reac-
tions, correct the mistakes. The thera-
pist is not physically involved. The
patient does the work, not the thera-
pist, which is as it should be. ®

Fig. 7: After practice against a «risk situation»,
the attitude of the patient is changed. The
exercise is repeated with a slight sitting sup-
port (the knee of the therapist): while adjusting
he balance. The sitting support is removed
and the patient is now given a minimal sup-
port at the centre of gravity of the whole leg.
just above the knee. The patient is now re-
quired to maintain the posture by stretching
the legs and arms and controlling the balance
with the head. which must not be extended.
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I denne artikkelen — som er
den andre av tre — gjennom-
gar James McMillan kropps-
bruk i vannet og samtidig
prinsippene for Halliwick-
metoden.

Detvari 1950 at svomme-
undervisningen for barn med
cerebral parese startet opp
etter et spesielt systemien
engelsk skole, Halliwick-
skolen for bevegelseshem-
mede barn.

Den iorste artikkelen og en presentasjon av
forfatteren sio i februarnummeret.

Enkeite ord er oversatt pa s. 89.

Ettertrykk er forbudt uten tiilaielse fra ior-
fatteren.
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The role

o) waler

in rehabilitation

by James McMillan M.B.E.

One of the most difficult concepts to
understand, is that the reactions of the
body when in water are very different
to those when on land. Especially is
this true when in the supine or prone
lying position or, when standing with
the water level at or above TH 11.

In water the proprioceptive system
is compromised and muscle tone is
lowered; this, combined with a reduc-
tion of gravitational influences contri-
butes to a noticeable loss of spatial
relationship. However, the exterocep-
tors are reacting differently in parti-
cular the skin receptors. The term
«contact stimuli» (Poltack 1955) is not
without significance, for it must be
realized that in the water, the skin
receptors cannot adapt as they would
do in tand conditions. This lack of
adaption is due to the continuous
change in stimulus that is occuring
due to the movement of the water.
The patterns of posture and move-
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Figure 1. Eye deviation and centering

ment are affected by this factor, whizh
is noticeable amongst groups of peo-
ple when standing or sitting in water
and conversing. Movements of limbs
occur which would indicate a «see-
king of skin stimulus« such move-
ments would not occur in similar situ-
ations and groups on land.

Body motion in water

Industrial Engineers specializing in
body motion have for years been
aware of the very important relation-
ship of eye deviation with that of head
and arm movements (various refer-
ences are given). Eye deviations have
an influence on the complex move-
ments of the body. The importance of
«gye centering» is known (Bender
1955). Deviations have known influ-
ences on head, trunk and limb mus-
culatures (Tokizane and others 1951).

The symmetrical body when lying
supine in the water is balanced
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A} The Body lying supine in the water with the eyes centered on the target.

B) The target is moved, the eyes deviate.

C) The head turns to place the target centre to the eyes, balance in the water is now critical.
D) The body follows the eyes and head and is now rolling in the water.
The position of the instructor to the swimmer is therefore critical of body stability in water.

87




arouna tne only axis ot body sym-
metry — midline. If the eyes were to
deviate the head would tend to foliow
and the result would be a roll around
the critical axis of controt (see figure
1). The trained body would react with
a pattern of contrarotation by limbs
or, with greater sophistication, lateral
flexion in the trunk. The action of the
untrained body is to panic and often
adopt a pseudospastic condition ari-
sing from anxiety.

it has been stated (Stesjkal 1972),
when refering to the body in water,
«Clinical experiments suggest that
postural reflex activity of the spastic
muscies is less marked if the body is
lying in water.» This statement is most
certainly supported by the author after
nearly 30 years of observation. State-
ments concerning the body when in
conditions dominated by gravitational
effects should not be assumed as
being reliable for the body in such
conditions where upthrust exists or
dominates.

The learning patterns of physical
movements

The reason why man can exist in dif-
fering conditions and elements is due
to his adaptability. it can be said that
man is the most adaptable creature
on earth, due in part to the fact that
he has been endowed with a sequen-
tial pattern of mental/physical devel-
opments. This starts with a system of
reflexes, which allows experiences to
be memorized. These are considered
as beeing adverse or othervise and
built up into a series of reactions.
Such reactions are used to respond to
current situations which have been
experienced before. This is clearly
seen in the adventures and develop-
ment of the infant when learning about
its environment. To quote one in-
stance, an infant learns to speak and
converse without being taught gram-
mar. The learning patterns of the in-
fant should be studied and be used.
In the case of physical movements
they are more clear and foliow a sequ-
ence of events that could be refered
to as:
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Figure 2. Axes of imbalance
A Spina Bifida around trans-
verse axis.
VERTICAL ROTATION

tudinal

Mental Adjustment: to the environ-
ment in the case of the baby a new
experience with something called gra-
vity.

Balance Restoration: the ability to
correct the body position with large
patterns of movement.

Inhibition: to bring the body move-
ments to a state of stiliness and so
maintain a posture.

Facilitation: to create a mentally
desired, physically controlled and
directed movement.

If the renewal of such a learning
experience is required a physical
activity with a change of environment
is all that is needed. Such as a jour-
ney to the moon, parachute jumping
or — swimming!

In addition to these common fac-
tors the asymmetric effect of the han-
dicap must also be taken into account.
Study of a specific body will show,
usually quite clearly, the axis around
which the «basic imbalance» occurs.
Simple examples can be given, the
Spina Bifida has difficulty in control-
ling activity around a transverse axis
coincident with the point of spinal
defect; the hemiplegia finds control

B Hemiplegia around longi-

difficult to control.
LATERAL ROTATION

C Congenital abnormality
axis. The most
Critical in change of
posture.

COMBINED ROTATION

difficult around the midline or long-
itudinal axis. The loss of control in a
diagonal axis can be appreciated in
some cases of massive amputation or
congenital deformity. These axes are
shown in figure 2.

The problem is to train the body to
manage the variations arising from: the
critical effect of water; the asymmetry
created by the handicap and/or pos-
tural defect; the differences in neuro-
logical response. As previously stated
it is one of rotational control, combi-
ned with an ability to differentiate
head, limb and trunk movements. It
is a useless process trying to obtain
facilitation before the other phases
are understood in water. It is equally
useless in over-stabilizing the body
so that balance reactions are comple-
tely different when the means of sta-
bilization are removed.

The «10 point programme» of
the Halliwick Method

Every human is different in external
appearance and self expression; how-
ever, internally the skeletal structure
is the same with relatively littie varia-
tions. So with the «Halliwick Method»
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«Panic is being replaced by
comprehension .. .»

there is a skeleton or a structure re-
fered to as the «10 point programme»
which gives the «Body» a structure or
shape. The «exterior» or result of its
use depends upon the self expression
of the teacher and the response of
the taught.

It may be appreciated at this stage,
that this philosophy could well apply
to exercise techinique. Within the limi-
tation of these few words much has
to be covered, but even greater areas
omitted. The following definitions of
the ten points can only serve as a
guide, they do not cover the full signi-
ficance of the programme.

1. Mental Adjustment: The appreci-
ation of the differences in the ele-
ments, land/water. The compari-
son of posture and movement on
land and in water. The realisation
that there are now two effective
forces in action, gravity and up-
thrust.

2. Disengagement: The encourage-
ment to use any newly developed
ability without mental or physical
assistance.

3. Vertical Rotation Control: To con-
trol balance and movement aro-
und any transverse axis (sitting to
lying).

4. Lateral Rotation Control: A similar
control but around a longitudinal
axis (rolling from prone to su-
pine).

Oversettelse av enkelte ord som forekommer |
artikkelen:

supine lying position ryggliggende

prone lying framliggende

concept begrep, forestilling

compromise presse sammen

gravitation tyngdekraft

spatial som har med rom 4 gjere,
romlig

relationship slektskap, forbindelse
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5. Combined Rotation Control: That
is control around a diagonal axis.
Usually an essential for the more
asymmetric body to control chan-
ges in shape and/or posture.

6. Mental Inversion: A psychological
step in trying to stay under the
water against the effect of up-
thrust. 1t is also an adequate
check on the points previously
taught.

7. Balance is Stillness: To demon-
strate the ability to maintain a
posture in water against distur-
bing forces.

8. Turbulent Gliding: An expression
that covers the activity of the
body being moved in the supine
position through the water. The
body is not touched neither is it
allowed to make any propulsive
movement. Turbulence is used in
this case.

9. Simple Progression: The body is
now required to make a simple
movement creating progression
through the water.

10. Basic Movement: This is the ap-
plication of a defined larger pat-
terned movement of progression.
it is based on hydrodynamical
principles and can be used by
some 70°%, of the handicapped
population.

it may be realized that in this sequ-
ence, panic is being replaced by

patterns of posture  holdningsmenstre,

stillingsmonstre

deviation avvik

deviate boye av, ga til siden

condition tilstand

upthrust oppdrift

adaptability tilpasningsevne

endow utruste

sequential som falger etter hver-
andre

«To create the ability to move
independently is to give the
swimmer the power of deci-
sion.»

comprehension, which, in turn, leads
to a smoother use and coordination
of neuromuscular activity. What may
not be so obvious is that the natural
patterns of learning physical move-
ment is also being followed,

Mental Adjustment:

Mental Adjustment
Disengagement

Balance Restoration:

Rotation Control
— Vertical

— lLateral

— Combined
Mental Inversion

Inhibition:

Balance is Stillness
Turbulfent Gliding

Facilitation:

Simple Progression
Basic Movement

Another less obvious gain !'es in the
training of head control, in extension
flexion and lateral rotation; above alt
the differentiation of these movements
from those of limbs and trunks.

——>
adverse motsatt, uheldig
current aktuelile

parachute jumping fallskjermhopping
coincident sammentreffende
propulsive drivende
comprehension forstaelse, begripelse
enable sette i stand til
owing to pa grunn av

sole eneste

objective ma!
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This training in head and body rota-
tion control enables the asymmetric
body, whether due to handicap or
postural defect, to overcome to some
degree the effects of the physical pro-
blems. Owing to the structure of the
sequence it can also be effectively
used in cases of mental disorders. It
is therefore obvious that it can be,
and is, used for those who are fortu-
nate in not having any mental or phy-
sical problems.

The totat effect is to develop control
of the handicap effect, to establish

90

the ability to move more freely than
perhaps on land. Such a process can
motivate the person concerned to
participate with greater concentration
on aspects of rehabilitation. It could
also encourage participation in other
physical activities.

To create the ability to move inde-
pendently is to give the swimmer the
power of decision.

Swimming is not the sole or total
objective, it is the medium which
enables the more significant develop-
ment of the whole person. ®
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Stipend til etter- og videreutdanning

Sosialdepartementet meddeler i brev av 29. desember 1977 at

«Det pA statsbudsjettet for 1978, under kap. 782, post 70. bokstav e, er bevilget kr. 230 000,—
til tilskott til kurs for etter- og videreutdanning av fysioterapeuter og mensendiecksykegymnaster».

«tilskottet gis til arrangorer av etter- og videreutdanningskurs for fysioterapeuter og mensendieck-
sykegymnaster, fortrinnsvis kurs som arrangeres av eller i samarbeid med Statens Fysioterapi-
skoler».

«Det er videre, under kap. 782, post 71, bokstav h, bevilget kr. 80 000,— til stipend for tysio-
terapeuter og mensendieck-sykegymnaster il etter- og videreutdanning».

Stipendmidlene gis til

«pedagogisk videreutdanning, eventuelt ogsad annen etter- og videreutdanning for fysioterapeuter
(mensendieck-sykegymnaster).

Soknad kan sendes

Sosialdepartementet
Legekontoret
Oslo-Dep.

Oslo 1

Siste frist for innsending av seknad er 1. august 1978.

Fysioterapeuten, Volum 45. Mars 1978




Det ma skje en videre ut-
vikling nar det gjelder a
utnytte vannets egenskaper
og muligheter, papeker
James McMillan.

| denne tredje og siste
artikkelen beskriver han
mer om prinsipper for
Halliwick-metoden og hvor-
dan den kan bli brukt.

Forste og andre artikkel star i februar- og
marsnummeret. .

En presentasjon av artikkelforfatteren
star i februarnummeret. Enkeite ord er
oversatt pA side 243. Ettertrykk er forbudt
uten tillatelse fra artikkelforfatteren.
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The role o) water
tn rehabilition

By James McMillan M.B.E.

Water as a medium of physical train-
ing either for recreation or rehabilita-
tion has a versatility without an equal.
Amongst the various elements it is by
its characteristics and properties a
paradox. Similarly because of the re-
sponses it evokes within and from the
human body it can aimost be con-
sidered as creating a physiological
paradox. Used properly and with
thought water can provide the most
co-operative, most critical and the
most variable circumstances for re-
habilitation exercise.

It must never be forgotten that water,
although the most common of all ele-
ments, is not natural to man. There-
fore it is of no use saying to a patient
«l am a physiotherapist; this is a hy-
drotherapy pool, we are about to be-
gin a programme of rehabilitation.»
The patient, especially if a non-swim-
mer and/or a person who for some
reason has lost their balance control,
will only think — will | survive! This is
not surprising as in reality equilibrium
reactions are the fundamentals of sur-
vival. If the balance control is faulty,
there arises quite automatically a state
of acute anxiety.

Therefore a very simple fact 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 fast car which had no braking sys-
tem. It is clear that the patient must
be able at any time to limit a move-
ment in water. This must be firmly

established in their minds, further-
more they must be able to demon-
strate to their own satisfaction their
ability to do so.

Pre-training period for future
possibilities

It has been proved many times that
the use of the first 6 points of the
«Halliwick Method» are invaluable as
a pre-conditioning activity to a pro-
gramme of exercise in water. These
activities are not just a series of spe-
cific manoeuvres having no purpose,
they form part of the rehabilitation
programme. The patient learns pro-
per respiration and head control. The
ability 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 future possibilities, these are
shown in figure 1.

The teaching of exercises of inhibi-
tion and those of facilitation seperate-
ly and then bringing such techniques
together requires a little imagination
but no lengthy explanation. However,
the terms intermittent and dynamic
may require some expansion. Integrat-
ed exercise could be carried out with-
out leaving a postural base. Intermit-
tent movement as the term implies
requires a transfer of weight and/or
posture, a typical example would be
that of walking but with a pause for
stabilization in the mid-stride.
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Figure 1. Schematic Diagramme of the Possibilities in Rehabilitation.

By teaching posture control (in-
hibition) and change of posture (facili-
tation) then changing the postural
base (intermittent) we are logically
progressing to next step which is to
the depelopment of a series of postu-
re sand changing bases such as in a
balletic enchainement, see figure 2.

This continuous progressing requi-
res a trained skill on the part of the
patient, but is possible due to the sup-
portive and drag effects of water. Such
continuous movement with changing
postures and postural bases can be
defined as «dynamic» exercise. Swim-
ming is, by this definition, a dynamic
exercise. If 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
harmful response or regression of the
patients condition. Therefore if a pa-

tient, already a swimmer, suffers from-

low back pain then the swimming
moevement must be corrected so as to
provide a facility of 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 of
extension and flexion at the hips; and
the replacing of cross lateral patterns
of movement with bi-lateral patterns,
Such activities are defined as «move-
ment correction» which combined with
teaching the non-sw'mmer, using the
same philosophy, leads to «Swimming
Therapy».
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For the therapist working In 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 offers by its properties and charac-
teristics an extension of rehabilitation
techniques NOT as is so often the
case a change of the environment for
exercise.

So let us consider some definitions
that can rightly be applied to exercise
techniques in the water. These are
basic principles already used and
proved in the «Halliwick Method»:

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

Upthrust dominant: Where the water
level on the patient is over TH 11. In
such cases equilibrium tends to be
controlled more from the use of the
shoulder girdle, upper extremities and
head control. A compromise is appa-
rent at TH 11.

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

Turbulence resisted: When turbulence
is used as a means of disturbing the
equilibrium of the patient without phy-
sical contact. This requires the use of
euilibrium reactions while in posture
or locomotion.

Metacentric: The creation of a force
couple by a change of body shape.
That is the vertical forces of gravity
and upthrust are not co-linear. This
technique can, if required, be used in
supportive situations such as in rings.

Transmission: So defined as it uses
the principles of a «wave of trans-
mission». This principle is involved in
the use of «intermittent» and «dyna-
mic» exercise. Movement in the water
creates a displacement of water and
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it can be so directed as to create a
small wave of transmission. This small
wave imposes a more exacting form of
mental/physical reaction in postural
behaviour and movement.

The use of these techniques

it may be realized that combinations
of these techniqueg can occur out of
the very movement of water. On the
other hand the techniques can be de-
liberately combined. We must now
consider the use of these techniques
and see if a iogical development is
possible. Therefore we must relate the
objectives of exercise to techniques.
It is obvious that objectives must be
set, otherwise exercise is performed
without purpose. It would be presump-
tuous and unnecessary in a discus-
sion such as this to define objectives,
therefore they are listed as follows:
Strengthening weak muscle groups.
Increase range of movements.
Improvement of general physical
condition.
Reduction of pain.
Reduction of spasticity.
Facilitate balance and postural re-
action.
Improvement in mental adaptability.
Now it follows that certain mental/
physical conditions can be associated
with a specific exercise objective, in
fact there often are primary and sec-
ondary objectives. An exercise objec-
tive is reached through a specific
exercise group and these exercise
groups are distinctly served by one
water technique better than another.
There is no reason why exercise ob-
jectives primary and secondary should
not be approached in parallel, here
again we see that the chzaracteristics
of the element enable this to be done.
Therefore we have a path of develop-
ment to exercise technique, this is
shown in tabular form in figure 3.
To help clarify these statements an
example is given in terms which may
be considered as a generalization.

Disability group:
Cerebral palsy/lesion
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Objective of Exercise fre-Training Exercise Form
Strenqthening of weak hental Balance acilitation -c
muscle groups Ad)justment Restoration oyn
Increase the range Mental Balance
of movement Adjustment Restoration ] —Jractiscation Oynamic
Improvement of general Mental Balance [Facilitation
Physical condition Adjustment Restoration Dynasic
Reduction of pain j—d Mental Balance fnhibizion Pacilitation
Ad)ustment Restoration
mental Balance Iahibitson
Reduction of spasticity ——{ Adjustment Resturation (Facilitation Dynanic
Inhibitio
Facilitate balance and Mental salance prion Facilitation oyramic
postural reaction Adjustment Restoration
|
Improvement in mental Mertal Balance emiLitir Fac:iiteidn f—d Jita.c i
Adapradilicy Ad)justmar € Restaras.uw

Figure 3. Forms of Exercise associated with objectives.

Exercise objectives:
a) Reduction of spasticity
b) Reduction of pain
¢) Facilitate postural reaction
d) improve mental adaptability

Exercise form for:
a) Inhibition
b) Inhibition and facilitation
¢) Facilitation
d) Facilitation and dynamic

Water technique for:

a) Upthrust dominant
b) Gravity dominant
c) Metacentric

d) Transmission

A logical approach to the use
of water

This relationship between disability,
objective exercise form and water
technique offers a logical approach to
the development of exercise in water
rather than the random sequences
that are so often seen.

That there must be an objective for
exercise is obvious, that the objective

used in the water can be identified
and integrated with objectives of land
based exercise is too often over-
looked. Exercises in water not only
extend the technique available, but
enable an ease of control by the
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.
Therefore let us keep firmly in mind
«lf it can be done on land do not
do it in the water».

What is being advanced is a logica!
approach to the use of water and not
a form of «instant physiotherapy». If a
mathematical permutation was con-
sidered for the combination of disabifi-
ties, exercise objectives, forms of
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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