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Jan Luyken or Cuyken (ungeklart), 1682



Objectives

A.The physics of water, hydrodynamics
and its applications

B.Aquatic exercises for rehabilitation
and training

C.Learn more about the hydrotherapy
pool at Cheng Hsin General Hospital




Relative
Density

Physical
Properties

Viscosity,

Cohespn, Hydrostatic
Adhesion, Pressure
and Surface

tension



Relative Density
® The human body has a RD of 0.9/74.

® The tendency to sink or float

® Metacentric effect

Body Fat mass Lean body
composition mass
Muscle tone Paralysis Spasticity
Body tension  Relax Tense

Breathing Breathe in Breathe out



Buoyancy

® Buoyancy is a force that can assist, resist,
or support movement in the water.

® The progression of weight-bearing status in
the water

® Use of the water for decreased joint loading
allows earlier, safer, and more comfortable
rehabilitation.




http://tinyurl.com/z7f3xsu




Hydrostatic Pressure (HP)

® HP is directly proportional to
the depth of immersion with
a pressure of 22.4 mmHg/
30 cm of water depth.

® HP has a significant effect on
the cardiopulmonary system.

® To reduce edema, challenge

cardiopulmonary fitness, and

. improve the stability of trunk
.




Viscosity, Cohesion, Adhesion and
Surface Tension

Cohesion

Viscosity: the internal friction among
individual molecules in a liquid

Adhesion

http://tinyurl.com/js




Refraction

® |n aquatic therapy, refractions occur when
light rays pass from the air to the water.

® Use the goggles to observe underwater

http://tinyurl.com/zupj



Fluid Dynamic Properties

e Streamlined Versus Turbulent Water Flow
® Eddies, Wakes and Drag Force

® Streamlined or Unstreamlined Movement

hMaximum Form Drag some Form Drag Form Drag Minimized
No Stream Line Shqht otream Line With Stream Line




Large drag in unstreamlined position




Aguatic equipment




Thermodynamics

Water's heat capacity is 1,000 times greater than an equivalent volume of air. The
therapeutic utility of water depends greatly on both its ability to retain heat and
its ability to transfer heat energy. Water is an efficient conductor, transferring
heat 25 times faster than air.

This thermal conductive property, in combination with the high specific heat of
water, makes the use of water in rehabilitation very versatile because water
retains heat or cold while delivering it easily to the immersed body part. Water
may be used therapeutically over a wide range of temperatures (Figure 7). Cold
plunge tanks are often used in athletic training at temperatures of 10°-15°C to
produce a decrease in muscle pain and speed recovery from overuse injury,
although there are some contradictory studies regarding this [6-8]. Most public
and competitive pools operate in the range of 27°-29°C, which is often too cool
for general rehabilitative populations, because these populations are usually less
active in the water. Typical therapy pools operate in the range of 33.5°-35.5°C,
temperatures that permit lengthy immersion durations and exercise activities
sufficient to produce therapeutic effects without chilling or overheating. Hot tubs
are usually maintained at 37.5°-41°C, although the latter temperature is rarely
comfortable for more than a few minutes, and even the lower typical
temperature does not allow for active exercise.

Heat transfer begins immediately on immersion, and as the heat capacity of the
human body is less than that of water (0.83 versus 1.00), the body equilibrates
faster than water does.



Psychological

benefits

* Establish camaraderie
and compliance may
dispel feelings of
Isolation, anger,
depression, or anxiety
that commonly
accompany an injury
or disease process.

Aqua aerobics class can be fun. Poto Creit Maria
Adelaide Silva/iStock/Getty Images

http://tinyurl.com/zzbjfqa
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Contraindication

Unstable vital signs

Uncontrolled: cardiac
conditions,
hypertension, DM,
selzures

Incontinence
Infections
Skin disease

en wounds



® [ imit the treatment
time

Precaution

| Limited
. Time

Metabolic syndrome

Pregnancy

Limited chest
expansion: SCI|,COPD,
PPS, Smoker

| ow tolerance to
vestibular stimulation

Multiple Sclerosis
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Aquatic Intervention

‘ Main Exercise
!Exerm.se A 40’
Intensity
Warm-up Cool-down
10’ 10’
5 Time
Mobility exercises Strengthening

Stretching Cardiopulmonary training




Aquatlc techmques

Halliwick BRRM

http://tinyurl.com/z5383gx http://tinyurl.com/jxaoca8e




Aguatic exercises
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Five of the exercise program

Individual |
exercises Th(_erapeu’uc

Group swimming
exercises

Education

Evaluation




Five of the exercise content

Strengthening
Stretching Fitness

Home programs

Re-Evaluation




Learn more about the
hydrotherapy pool
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History taking

1. Name, Sex, Age, Occupation, ideal ADL

2. Sign and Symptom
a) Where (local or radiating, superficial or deep...)
b) How (weakness, numbness, swelling, spasm...)

c) When (with a specific posture or movement, daytime or
night...)

d) How long (acute, sub-acute, chronic, with other
treatments...)

e) Injury Mechanism
3. Education

/.. Home program




Feedback from our patients

e What's your favorite aquatic exercise?
® The reasons why?
e How do you feel when you do that?

® What's the difference between the first time you did and
now you perform?

® What's the difficult task in your daily life, is it still
bothering you?

® Has hydrotherapy ever changed your life?
® How about your exercise habits?
® Your posture adjustments?

* What’s the most challenging aquatic task to you?




Online resources-1

® http://aquadbalance.com/

® http://www.agua-exercises.com

o http://www.wcpt.org/apti

e http://www.aquaticpt.org

® http://aichi-taiwan.weebly.com




Online resources-2

e Ai Chi
a) http://www.ideafit.com/fitness-library/ai-chi

e Watsu

a) http://www.aquaticwritings.com/watsu.html
b) https://www.watsu.com

® For injured athlete

® a) http://tinyurl.com/n6br/t42
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Your Online Guide for Water-based Wellness

Welcome to one of the world’s largest and most comprehensive websites for water-based wellnes
and services.

Whether you are an aquatic professional, the director of aquatic center for recreational, rehabilita

Aging

Arthritis

Asthma

Blood Pressure
Cancer

Cerebral Palsy
Fibromyalgia
Kidney Disease
Low Back Pain
Multiple Sclerosis
Obesity
Osteoporosis
Parkinson's Disease
Stroke

Women's Health

Aquatic Therapist
Health

educational purposes, a spa or hot springs site manager, an aquatic bodywork therapist, swimmer or just an

aquatic fan, you are welcome to dive into our aquatic channels:

@ w @
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Aqua-Exercises

Search

& EXERCISES , _

AQUA EXERCISES

Aqua Exercises, Tips and Ideas for all
your Fitness Needs




World Confederation for Physical Therapy

@ World Confederation CONGRESS 2017
w for Physical Therapy Cape Town

 fRENInE. ]Search Q|

ABOUTWCPT NEWS & EVENTS ACTIVITIES RESOURCES & INFO  PUBLICATIONS
CONGRESS MY WCPT

Home > About WCPT » Networks NETWORK AFFILIATED T0 WCPT ol
Aquatic Physical Therapy @ World Confederation What is WCPT?
International for Physical Therapy What is physical
therapy?
Address Members
: WCPT AFFILIATED
Rue de la Tambourine 20 NETWORK Subgroups
1227 Carouge
: Networks
Switzerland
WCPT primary contact Amputee
Web: www.apti.wcpt.org Johan Lambeck rehabilitation
Tel: +31 61 094 7125 fonan, arheck@iaber.ie Aquatic physical
therapy
Aquatic Physical Therapy International Mission &
(APTI) - A network affiliated to WCPT Retwork facllitator B
Welcome to the home of APTI - Aquatic gizasgii @gmail.com T ) =
Physical Therapy International. ' grnat. Smimoogy
michael warburton Clinical
Our Mission physio4u@bigpond.net.au resources
To promote evidence based aquatic physical Standards &
therapy around the world. guidelines
) Conferences
The objectives of APTI are to:
APTI survey
« Promote evidence based practice and clinical reasonina in aquatic o
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Agquatic Physical Therapy Section

800/999-2782 ext. 8512 | aquaticspl@apta.org amerncan physical j!weropy association P

AboutSection
Us | News

PublicationsEducation

quatic Physical Therapy Sect u News Around The

The purpose of the Aquatic PT Section is 2015 AquatIcPT Webinars
to meet the needs of physical therapists More Details
interested in using the water for various You're Invited! Meet and
aspects of their careers, provide a means Greet @ CSM _
by which Association members with an More Details

interest in aquatic therapy can meet, We Need Volunteers!
exchange, develop and promote aquatic More Details
therapy as an important component to the

physical therapy profession L

More About Us.

The Aquatic
Physical
Vol. 22 No. HANG ON T0 YOUR SEATS Therapy
1 AN cfum:nf FERRIARY 1120 PT Sectlon is
=\ AR proud to
e Current R s e 3 support
Issue o 5 APTA's

e Archived . Recognition of Advanced
Ag :
Issues setlcPT Preloniarence Proficiency for the PTA. PTAs

Courses!

interested in obtaining
recognltlon WI|| find the
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