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At the end of this presentatiomr
Qearner will be able to:

03 I‘dentlfy physics principles that apply to
é@matm therapy and describe their impact

oqgexeruse)and activity

—Describg fundamentals of patient care and
cgtlcal sthinking processes related to
aquat@ ”fherapy
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care
hoice. Endless possibilities.




Why Water?

° o%atlent plan of care may just may
Qbecthe exercise and movement

O

Q)

n?:éﬂlum that changes the course of
therapy. “The Game Changer”

e When patients FEEL the benefits,
relief, and FREEDOM of movement,
they are inspired to continue and
are 1 motwated to continue.



Key Points

9 Thgrapists must unders
%spects,pﬁ physics principles
O rela‘tmg to water.

‘e 1|abjllty and safety issues are TOP
ﬁlimRITY@

¢ You have to be comfortable in the
wa!;ei‘ yourself steady and strong
on ybug feet.
& G ( () .
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ioncare

Q )) One choice. Endless possibilities.

___Aquatic work is complicated.

1. Aq;,(atlc“cherapy is MORE tF
* Jand exercises under water

© o You need to USE the water.

e “Aq(ratlc,enwronments are not REAL life,
s%glahd therapy must be integrated
earbg on to assess true progress and
readmeSS for discharge.
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Aquatic Strength Scales

MOD. OXFORD

0 &gFlféker of movt 2 contr w/ B elim
o |2=Fylb ROM Grav |2+ contr vs/B, no
~PERm j;g.ﬂtlon movement
3= @ﬁll)RéM VS, 3 contr vs/ B at
Grawt? 3 o speed

4=Movtvs.G plus
resmt%nce 220

4 Contr vs/B and It.

float

5= Nbormal()g -
o0 T -
eh‘ DA »0(
O(aﬁ Q. ‘
S

5 Contr vs/B speed
and surface area

One choice. Endless possibilities.




One choice. Endless possibilities.

____ Water Height and % WB

—
S0 5 - e o -
o If watermls at ASIS level -
%pprommately 50% WB
nIf watér is at xiphoid process level,
. WBis 30%

o If W?ater is at C7 level, only 10%
body: ‘weight bearing is achieved.
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Aquatic Physics

S ‘\,\
bQBuoyancy
o ® Specmc Gravity
gﬂy@lrostatlc Pressure
° Vlstasuy and Turbulence
o Refrai:tron and Reflection
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#1 Buoyancy

9 Dejfmltibn Upward thru
" Swhich acts in the opposite
© dmectmn to gravity.

e CArdmlmedes Principle is when the
Ifbdy Is immersed in a fluid and it
e‘xpéﬁences an upward thrust
equal“to the weight of the fluid
dlsﬁlaced
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eh’ Yo g (—
Qs 3
C'\,A °



)1 ca re

Therapeutic Benefits of
— Buoyancy

ecrea§es the effects o
o )qcrease@ weight bearing
— Decreésed joint compression
= 8 §§s effort for neurological clients
= Im;raasec flinctional abilities
— Ir‘fcrgzasec ease of handling for therapists

— F@r CVA/TBI, buoyancy can help raise limb
of neg?begt into visual field
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One choice. Endless possibilities.

Buoyancy Problems

> It ujay be dlf?lcult for thera
* Rheir grouind” and stay fixed in the pool.

O o Maay be difficult to stabilize patient

e 1e§s:ov,erall proprioceptive input to
tlent afteninitial submersion

® Flacclci e)étremltles will likely float and
mag cause control issues.

s °f)
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One choice. Endless possibilities.

COG and COB

g The COG (center of grawty‘ f
Qﬁcenter of buoyancy) are DIFFERENT
~ - and tend to create a torque on the trunk
- ‘unless they are aligned vertically and
hséer(dtstable with true TRUNK
ABILIZATION.

® Rotasl:lon can occur longitudinally or on a
transverse axes, and lever length
|mp%cts the speed of the rotation.

Q
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care
hoice. Endless possibilities.

——
— \
) 5 # A b,bdy in. wa’fer is subjecte
: %pposmg.fqrces
O “— Natural.center of gravity of the body (COG)

o® o G%tér of Buoyancy (COB) which is the center of

N 8 gr vity™ for the displace water, usually around the
| &T%d proceds.
o Mét%icentric Effect: Body seeks
eqml|br|umbetween the two forces.
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ice. Endless possibilities.

Buoyancy changes

— ? verything.

’% | <. (\\ ~— ;

- ) : .
5 ?gﬁérap“eutic application®

L HIP ABBUTTION in the water:

N
L9

o . % In sidelying, ABD is ASSISTED.
©" ©> 4§n supine or prone, ABD is supported and
: ,8 D gravity eljginated.
.« In'vertical, ABD is RESISTED by the water.
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care
hoice. Endless possibilities.

#2 Relative Density

. Detimtlon The ratio of the
" object to,an equal amount of water

O o Densﬂwr— Mass / Volume
o If RD is less than 1, object sinks
o I% Rﬁ is more than 1, object floats

o If R@ 1, it floats just under the
sur(ace > s g
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Examples

.0 . |
e Rliof females= .75 (th'
Q'Ioat more than men!)

owclgﬁ of Mmales=.95

e RDG of children and older adults is
app?ommﬁely .86

e A peréoﬁ with lungs deflated has a
RD Of 1 .05-1.08
T m -

e
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Remember this...

“Spastlc SINKS”

o Edematoug extremities have a
Iaméﬁ RD than “normal” and tend
to t]oat

TE L.
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care
hoice. Endless possibilities.

Therapeutic Applicatioh

—~— \’\;\
N = e
? Hemlplegla extremities: Wi se

Q:he patlent to roll towards the side
A gof Spasticity.

N éé%mteract Turn patient’s head away from

: afﬁﬂctec side. Abduct unaffected arm. Put

unaffec ed Ieg under affected leg and bring
ag”ecfec arm to midline.
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ioncare

Q )) One choice. Endless possibilities.

_ #3 Hydrostatic Pressure

iy Deﬁmtmn Ttis the pressul Y
* the molecudes of a fluid upon the
> lmm‘érsgd body.

e Pasgal’s Law: There is no RESTING
p%)%ltlon in water, so stabilizing strength
IS always needed. Fluid pressure is
exerted equally on all surface areas
|m|ﬁersedat a certain depth.
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One choice. Endless possibilities.

___Therapeutic Benefits of HP

swelling with increased
8] % pressur creases with ,/
depth) 5> @ B —ecommamne -
?ffsets tendency of blood pooling in
ower extrémities

© e Contributes to the feeling of
Sh WQ@tlessness

¢ Cohsijstent tactile input — reduces tactile
defensiveness

® Propﬂpceptwe input causes SNS
Fé)ressmn and possibly decreased

4

e Helps bujld inspiratory and expirator
stren_cﬂ:h”rﬁI the water
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Q ) One choice. Endless possibilities

___#4 Viscosity and Turbulence

S o 5+ o

=T (P —
. .» o Definition: The “thickne f
" ° Swater provides the resistance to
© "’ any'object moving through it
‘e Due-to Eddy currents and concepts
’ l%«fagged toAdrag,” a built-in method
of loading therapeutic exercise
exists’ within the properties of the
water itself.
SEIe
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; ) One choice. Endless possibilities.

____ "Isokinetic” Property

iy Ong benhflt of aquatic exerc
* Jan object can move only as fast as the
O drag“ allows, and the muscles are
o® (maa&mally loaded throughout full
> dvailable ROM, not limited by the
weakest point within that range.

e When the movement stops, so does the
resi%tance,

e Great for post-operative, early
mj;erventlon activities

W & o
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care

___ Increasing Turbulence
—— \\\
& D - — B ,
o qu can we make exerc —

%hallenge@progresswe and more
leﬁlCUtt7

—8 Iférease surface area of the object moving
thi;ough the water

—AIrj?crjg)asg speed moving through the water

— Increase’the length of the lever arm
Q
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S ess possibilities.

Q y ) One choice. Endl

Therapeutic Benefits

———
S o 5 o pas ol

" \J- @) | ( ) = ‘ -
-~ ¢ Can useTurbulence to passt
< body part in the water
~ © Providesresistance to movement and
_ dncreases when it is less streamlined (or
©  Tmovre surface area)
¢ Great to help with balance support
e Resulting drag will have a dampening
effeéct ondnvoluntary movement
e Body moves in slow motion — gives it
time to prepare and react.
B o N‘Zo - ()Q' -
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ioncare

Q y ) One choice. Endless possibilities.

___#5 Refraction and Reflection

g Definition:- Distortion of vi:
- & what isreal and what appears to are
o dlfferent"

~"® ngcts Both therapists and patients

I{gfr@ction BENDS the light coming
through thé Wwater

° Reﬂveq;mn may cause distortion by
moments of light blindness off the
water sgrface

( ) ©
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ioncare

Q )) One choice. Endless possibilities.

____Refraction Can Fool You!

5. Qo
X

Refractlon of light throd

leater car cause objects and
Qextremltles to appear 25% larger
and®259% closer to the surface than
they are. This can cause confusion
about bedy position in space.

O




review wasn’t so
bad ...was it?



)1 ca re

Physiological Effects of
—— Immersion in Warm Water

) 5 # Clrgiulatblzy System Impact—=
Q— Hydrosta,tjccpressure exceeds venous pressure so

© ° 4~ blood is displaced to the great vessels of the chest
oo . oand into the heart.

9 «g 6e(1§tra’r blood volume increases by 700 ml
= Cqutr@l vencft?fs pressure increases

- ng‘ht Atrial pressure increases by 14-18 mmHg
Wgh |mm3rS|on to neck.

— Cardla%vdl’ume increases 27-30%
Xk

°© DR
o : (
O
(o4 %
N, © ©
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One choice. Endless possibilities.

\More Circulatory Effects

g Heart rate drops 15% i :
mool HR drops less in warm water
o angl may slightly increase.

~% In geheral use a HR of about 10
Iﬁﬁn léss than you would on land.

= Co’hS‘ider using Perceived Exertion Scales

o Perlphe?al resistance decreases;
Blo%d gressure drops slightly

(\ C
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O(eg €

:m’\.'AA ©



care
Q )) One choice. Endless possibilities.

___Pulmonary System Impact

00 2 - 0.0 o

K Vﬂ;al CapaC|ty (VC) decr
%bout 10% with up-to-neck
lemersmn

e I%aféof resplratlon increases

° Tot&léwork of breathing increases
about)GG% with submersion to the
Iev%l of the neck.
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ioncare

Q )) One choice. Endless possibilities.

‘Musculoskeletal System

o&lood supply to muscles is significantly
O |mproved as well as removal of
o° (meiabohtes.

o I@usele relaxation occurs
® Decreased joint compression forces

® Sorge |nh|b1t|on of spasticity; decreases
gamma@ﬁd muscle spindle activity
( )s €

i.“‘,_ (—
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Q ) One choice. Endless possibilities.

Renal System Impact

b

9 Sodlum excretlon incre
" 10 times normal rates, leading to
© dluﬁesls

Thedonger you are in the water,
the: greatelj the diuresis is!

® Increasgd central blood volume
tnggérs a.decrease in ADH
produ%tit)n more diuresis!

(\ <
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) One choice. Endless possibilities.

Other Physiological
. Considerations

——
(\G Watch for-overall inc

o 4 <g_lemperatures and overheating—

ead righting, a normal equilibrum
© reactlon Is stimulated in the water

‘e Tt measy to overdo it!!

Q

® I\ﬁayihave chemical sensitivity and skin
is m@ré fragile in the water

o EaSétn? over-stimulate the vestibular

system in.the water!
Q

9 .
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care
ice. Endless possibilities.

Preparation Before Entering
— the Water

o Take a d’etaﬂed history and
- explain’ ‘what to expect” in informed
o - consent with patients

o® “,Inc;lude questions about how he or she
5 rga\?“‘feel" about the water.

e Be up front@bout combining land and
pdoloactlgltles

o Desg:rlbe side effects: dizziness, thirst,
headacge’and hausea

(\ <
eq )it g (—
O(cg Q
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care
hoice. Endless possibilities.

___Don’t Forget to Prepare YOU

O‘),\ —

1. Muﬁt learn-to “hold” yoursé
* \bottom of the pool
C o Should know about rescue breathing
Sh and(bolds
¢ Léam all of the therapy holds — ball,
cubé, fnangle, stick
° Flggré out how to keep notes dry!

° Watch @r’ your own signs of fatigue
( Yo €

o D)
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- Recall and Review
\

5—&53“\?0 ﬁ/

> o ¢ Hoﬁl do‘these

%roperhe; of
O wa;ér impact the
©° &hogﬁesl may for
© o detivities a
exeﬁt:lses inthe
podl?f 0 6
@p j O:)")
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care

Let's Get Started! =
— Aquatic Practice in Action

5%5\

: g New Paﬂent Barriers
\ “Akm to’ Skl " barrier
o »— Patients’ fear of the unknown or water

; P?atlentfmay feel false sense of freedom or pain
©°® os fcand overdo or hurt themselves

> |H % astlevel of substitution (WHY?)

~ Trefnendous’safety risks — locker rooms, transfers,
slips, near drownings

-~ ngh therapist physical demand
— Sénse of Vufnerability for both the therapist AND
patlentg
( )s ©




Basics for All Aquatic
i Patients

9 1, ,AssRst everyone intot
%anuallypeven if just with an
© exténd,ed hand, for the first time.

C“o 2 ”ASSJStlve device rule: Go up one
cfévmce, unless you support with UE
float§ of some kind.

° 3. 5t Is not necessary for your
patuﬁ:nigS to be a swimmer.

(\ <
eq )it g (—
O(cg Q
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Y. 4. ,Conv’éy E)?pectatlons' s
) Q— Prevent dehydration

Basics

Q O— Iacreas(ed Urinary frequency

Tzlggy Wil feel very HEAVY when they get out of
0 8 the, pool
— Ea@y’to OVERDO

— Cénter of>Gravity shifts; tell them about temporary
togs of balanpe and adjustment

— Emphagze 'the importance of NEUTRAL SPINE

L) o ()Q -
oo TYO

5 -—

o Y e
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S <

*»(.\/ v O ©



Basics

£y = eSS
> o ¢ 5 Vital Sign Monitoring: ——=
Q— HR may ifcrease slightly initially, but should drop
O I:goelbw normal

o BP ‘will drop
o 8 RRDwnrmcrease

- Caﬂa o see’ the autonomic nervous system as well
(swea;tmg, cold, or clammy skin) so you need to
ag< often how they are — look for paleness or

rednes%— t:mtll you know how they tolerate water.

Xk
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Basics

cm—

Y o8 6. ,Waﬁn ~ups provide:

Q

o%-Tlme forqoiht synovial fluid to adjust
03 'Flme for cardiovascular adjustment
. 8 Ifﬁﬁe for center of gravity shift
= Tlma for mdscle warm up

@CX
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Warm-Up Activities

9 Suggestnormal walking
* Sand backward, maintaining a
© neutral spine and emphasizing
o oti-u&krotatlon, dragging arms
 thtough the water — 2-3 laps

° Incli.léle side stepping

o Baglcf stre;chmg for LE’s to avoid
crampg'”hams, gastroc, adductors

(\ <
eq "_,»(_
O(cg S
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Q )) One choice. Endless possibilities.

___How to Find Neutral Spine

—

S @ Sta,hd st}alght
mgllove inte an extreme anterior tilt

QMcwe mto an extreme posterior tilt

o "I ine' where the midpoint would be
<inave your pelvis to this point

o Pﬂlhnto your naval and contract your
abd@mm to hold this position

s °f)
Q
5= <
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S ess possibilities.

Q y ) One choice. Endl

___Aquatic Therapeutic Exercise

T. 8 Maintajn thel
_ ., when performing exer f ==
K Av6id extremes of movement or speed
¢ Measure ‘exercise by time, not
Jrepetitions
‘e Anyexercise causing pain should be
, AOpped.

~

tion \of FI{W

\
Cra -

O

e Emphasize 5-6 exercises and modify
intensjty-as you go — keep movements
pure and create motor learning and
men prg.%

oq ﬁ‘.‘ p (—
O(Q» ’_
*C\’\.’ e ©
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Q )) One choice. Endless possibilities.

__Aquatic Exercise Progression

-
SN w -
o Change the intensity..:

%ore challenging... by
S Inereasmg SURFACE AREA
. Ié‘lg@asmg SPEED
Incr@a§|ng LEVER ARM LENGTH

e Thése are the principles that the

eqﬁlpment are based upon
-

G P -

s . S
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Q ) One choice. Endless possibilities

Increasing Intensity %

Q0 3.0 o o

e Y EN o —
- .~ o If you OPEN your finger
' °do you increase your surface area,
© ’ butalso eddy currents around each
>° finger are creating, adding to drag
° (%ésj:iétancg.)

e If you break the surface tension of
the water, it is harder than being
coi?iplgtelv UNDER the water.

SEIe
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Essential EQquipment for the
— Pool

' g Kldkboards
S @Ioatatlons gests, belts, noodles
o ® Balance boards
- %Aquath Step

Té\ that increase surface area and lever
arm Iength fins, gloves, paddles

® Tthg‘s that impact the role of buoyancy — cuff
floats, cuff-weights, all sizes!

¢ Paddles, dumbbells, things to hold on to
su pport gaTai nce
( ) €
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Q D) One choice. Endless possibilities.

Recall and Review

IfIp
on a patient,
which principles
are you using to
make things more
challenging (or
easier?)
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What \ﬁe will briefly revi

QQ Theoryf O

s — Positidning

. 8 Bé&erﬂs and Exercises

f) CQ
o B
oq C Q S
bl ~
QO O
gamio a ©¢)
oy © .
=N Q
T o o S
° K TP - ()Q —
Q;P oo TYy0 -
S - -
S ) € ( (=)
O(Q\ GE
BN~ o . ©

©°®



History of Bad Ragaz

9 Bad Rayaz Ring Methoc
* {a collectjon of techniques that
© evglved from years of practice in
Sh Baqleagaz, Switzerland.

¢ Iﬁethod is ysed for muscle
re- egdilcatlon, strengthening, spinal
elongat(bn, relaxation and tone
mh?bltlon
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. TH;ee main focus area

g ReLaxatrol”P

a — Stablllfz”atlon

5 g B@greﬁswe resistance
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ice. Endless possibilities.

Bad Ragaz and PNF

\,\\
’, QQDitferences' —) |

°>— No.stabilization from gravity with BRRM
g = BRRMFreqwres movement on stability
9 8 BNF resistance is provided manually
BRRM resiétance is provided by the water
— BRRM does not allow for quick strength

O
©°®
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ess possibilities.

D) ) One choice. Endl

- Bad Ragaz and PNF {

O o 5 ¢ o~ —
0 % 0 0., |

\‘\7

\ .~ o Similaritie
o 9— Provides /aximum resistance throughout ROM for
- isotonic and isometric exercises

0O ch? T,I?%rapFSt “holds” stimulate muscles and
o ] pr%pri’dcei:)tors controlling the movement
= Therapist cofn]ﬂmands facilitate active movement
— fSt,;fégg muiscle facilitation produces overflow to
weaker muscles
— Patterng dre functional and natural

(=]
S
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! - o O
e Tohe Reduction
* o Relaxation,
o ® Impﬁovgd range of motion
~® “Tissue elongation
o I*gwﬁélefré-education
o Spin%lgtract'ibn and elongation
e Improved alignment
e Spinal stability
¢ Functiopal training
2 O
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ice. Endless possibilities.

&larlety ofcexercise techniques
03 - Isokinétically

E%‘tomcally

o Isem,etrlcafR/
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Q )) One choice. Endless possibilities.

Treatment Guidelines

9 Imtlal §essmns of 5 — 1
* lare recommended due to
ma)tlmum muscle contractions and
= cp‘atg@nt effort

) 'ﬁ'eatments can progress to a
ma)(|ﬁ1um of 30 minutes

f) FQ
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Q )) One choice. Endless possibilities.

Treatment Guidelines

—
Ve
9, Qp
v 5 3 . -
3<>QI'herap|st@ strength, sk|II planning
R Walst deep (T8-T10); Walk-stand position
CQ

Ih@raplst is the stabilizing point
- @n on@treatment

° Poo SIZ@ and utilization

l\@ed space to move bodies on the surface
of t‘he water!

_ ( )s €

N

e~ " _ o



One choice. Endless possibilities.

Exercise Progression

@ Resgstance is provided by t*
* Lof the body through the water

C o Frlctlonal forces in front; negative
Sh q:resgure behind the body

° I%crease intensity with speed, more
dlstql hand hold, change of stabilization
point, quick reversals, reciprocal

sup?aort and less floatation
O
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Indications

o ‘) & |
. Or’l;hopeﬂlc and rheumatolot =
* Sncluding fibromyalgia, arthritis, pre and
post°sun;g|cal

e rNqupIog;cal CVA (after 6 weeks)
° pat k!nsons,gara and quadriplegia
o Pam sﬁndromes, RSD
o Ma%técftomy and cardiac surgery

® Tact|le ge‘I’ensweness
( Yo ©

o DR
5 f (
Ot
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N, © ©
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hoice. Endless possibilities.




care
hoice. Endless possibilities.

Contraindications

> @ Avmd éxcessive fatlgue

O%e cautiotis with history of
we&tlbular or balance problems

a
o o

e I-ga%e back, neck, or extremity

mJLii‘les d

o Acute”fl&re up of RA — can
overstretch capsule
(» c



Exercise Examples

o Trl,(nk s‘tablllzatlon in ne

009)1 Shoul@ler ABD, ER, Wrist/finger
© Ext moving to ADD IR
= Wrtst/fmger flexmn

¢ D2 Shoulder Ext. ADD, Elbow Pro,
Wr|$t/ F&nger Flex moving to
Flegglbn, ABD, elbow supination,
erst/ gmger extension

(‘ <

® ° '\A
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ne choice. Endless possibilities.

- Bad Ragaz LE Patternsl

0 D1 Hip ADD, Extension wi
%xtensmn, moving to ABD, Extension
W|th knee extension

e cKnQQ/ Hlp extension moving to

; I@n%e/ Hip flexion

e For qoﬁnplete references to all patterns,
c0n5|d'e|f?-\quat|c Rehabilitation by
R.cﬁard Ruotl, ISBN: 0-397-55152-5

()'




Quick Wrap-Up

¢ 6 Fundamentals related to water
% that lmpaet therapeutic - /
Q intervention and patien
mcmltdr'%g

o° & qulent preparation is important!
° EB°erure a,gd review what to expect.

° Imn'i’ersmn causes systemic effects
th@f must be considered.

e Bad Ragaz Is one aquatic specialty
area (S
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Q )) One choice. Endless possibilities.

Jot Down Your
. Questlons...

\\

5, Qg w W " —— /
) 59 Loqkmg,forward to meel

o%oon! o O
O

wlie thlrfkmg about your questions
q;ﬂ‘bases... bring to class!
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