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Hydrotherapy can be applied externally by immersion of the 
whole body or parts of the body in water, or without immersion by 
spraying or pouring water onto the body.

Hydrotherapy, derived from the Greek words hydro and 
therapeia, meaning “water” and “healing,” is the application of 
water, internally or externally, for the treatment of physical or 
psychological dysfunction.

Hydrotherapy is used today primarily as a component of the 
treatment of wounds or to provide an enhanced environment for 
therapeutic exercise. It is also used occasionally to control pain 
or edema.



These properties include relatively high specific heat 
and thermal conductivity and the ability to provide 
buoyancy, resistance, and hydrostatic pressure to the 
body.

Physical Principles and Properties of Water

Water has a number of unique physical properties that 
make it well suited to a variety of rehabilitation 
applications.



Specific Heat and Thermal Conductivity

Water can transfer heat by conduction and convection and 
therefore can be used as a superficial heating or cooling 
agent. 
During hydrotherapy, heat is generally transferred from warm water 
to a patient by placing the patient’s limb in a basin or whirlpool 
filled with warm water. 
Heat may be transferred from the patient to cooler water by 
immersing a limb or part of a limb in a basin or whirlpool filled 
with cold or ice water.



Buoyancy is a force that works in the opposite direction to gravity. 

Buoyancy 

Gravity pulls downward; buoyancy pushes upward from the bottom. 

When an object is placed in water, water displacement occurs because of the 
upward pressure of buoyancy. 

The amount of displacement has been describe by Archimedes, who stated that an 
immersed body will experience an upward thrust equal to the weight of the liquid 
displaced.

Exercising in water takes advantage of the buoyancy of the human body in 
water. Submersion of most of the body decreases stress and compression on 
weight bearing joints, muscles, and connective tissue.



Resistance 

The viscosity of water provides resistance to the motion of a body 
in water. 

This resistance occurs against the direction of the motion of the 
body and increases in proportion to the relative speed of the body’s 
motion and the frontal area of the body part(s) in contact with the 
water

The fact that the resistance of water falls to zero when motion stops 
provides safety, whereas the fact that resistance can be readily 
increased by increasing the speed of motion or the frontal area in 
contact with the water, makes water a very effective environment for 
training.





Hydrostatic pressure is the pressure exerted by a fluid on a body 
immersed in the fluid. 
According to Pascal’s law, a fluid exerts equal pressure on all surfaces of a body 
at rest at a given depth, and this pressure increases in proportion to the depth of 
the fluid. 

Water exerts 0.73 mm Hg pressure per centimeter of depth (22.4 
mm Hg/ft). 
The amount of pressure exerted on the distal extremities of an 
upright immersed patient is greater than that exerted on the more 
proximal or cranial parts of the body.

Immersion in water can assist in promoting 
circulation or alleviating peripheral edema 
caused by venous or lymphatic 
insufficiency.

Hydrostatic Pressure 



• Pressure to remove debris
• Dissolved surfactants and antimicrobials to assist with

cleaning
• Water is used clinically both as a debriding agent to

remove endogenous debris, such as wound exudate or
necrotic tissue, and as a cleanser to remove exogenous
waste, such as gravel or adhered dressing materials, and to
reduce bacterial burden.

Physiological Effects of Hydrotherapy

A.Cleansing Effects



• Decreased weight bearing, at 75% immersion, weight 
bearing on the lower extremities is reduced by 75%; thus 
patients may be able to perform weight-bearing exercises 
or to walk unassisted with a normal gait pattern in a pool,

B.Musculoskeletal Effects

• Strengthening, water based exercises have been shown to result 
in increased extremity strength in patients with musculoskeletal and 
neuromuscular diseases,

• Effects on bone density loss

• Less fat loss than with other 
forms of exercise



• Increased venous circulation, the hydrostatic pressure 
exerted on the distal extremities with upright immersion in 
water displaces venous blood proximally from the extremities 
and thus enhances venous return by shifting blood from the 
periphery to the trunk vessels and thence to the thorax and the 
heart.

C.Cardiovascular Effects

• Increased cardiac volume, with immersion to the neck, 
central blood volume increases by about 60%, and cardiac 
volume increases by nearly 30%, increase in right atrial pressure 
of 14 to 18 mm Hg.
• Increased cardiac output, 
approximately 30% increased cardiac 
output over baseline in response to 
upright immersion up to the neck



Cont.

• Decreased heart rate, systolic blood pressure, and rate of oxygen uptake 
(VO2) response to exercise, The increase in cardiac work associated with this 
increased cardiac output contrasts with the decrease in heart rate that occurs in 
response to immersion in water and counters the reduced heart rate and reduced 
systolic blood pressure. 

The maximum rate of oxygen consumption (VO2max) has been 
found to be slightly lower with maximal running in water.



Immersion of the whole body in water increases the work of 
breathing because the shift of venous blood from the peripheral to the 
central circulation increases the circulation in the chest cavity, and 
hydrostatic pressure on the chest wall increases resistance to lung 
expansion.

D.Respiratory Effects 

• Decreased vital capacity decrease expiratory reserve volume by about 50% 
and to decrease vital capacity by 6% to 12%,

• Increased work of breathing, increase the total work of breathing by about 60%. 

Thus the workload to the respiratory system that occurs when exercise is 
performed in water can be used to improve the efficiency and strength of the 
respiratory system.



• Decreased exercise-induced asthma, water-based exercise is less 
likely to cause asthma in these individuals than exercise on dry land.it 
appears that the high humidity of the air inspired during water 
exercise, which prevents drying or cooling of the respiratory mucosa, 
is the most important factor in reducing exercise-induced asthma. 



• Diuresis, Immersion of an individual up to the neck in water has 
been shown to increase urine production and urinary sodium and 
potassium excretion, It is proposed that these effects are the result 
of increased renal blood flow and decreased antidiuretic hormone 
(ADH) and aldosterone production

E.Renal Effects

• Increased sodium and potassium excretion.



• Relaxing or invigorating, depending on temperature of 
water.
Warm water → relaxing,
Cold water → invigorating and energizing.

F.Psychological Effects



Warm or cold water can be used clinically to heat or 
cool superficial tissues. 

Uses of Hydrotherapy 

1)Superficial Heating or Cooling

Warm water and cold water transfer heat primarily by 
conduction, whereas warm and cold whirlpools transfer 
heat by conduction and by convection. 



a)increase circulation,
b)muscle strength, 
c)joint viscoelasticity,
d) flexibility,
e) and range of motion (ROM); to improve ambulation, 
f) coordination,
g)cardiovascular and respiratory conditioning, 
h) psychological well-being; 
i) decrease pain, muscle spasm, and stiffness.

2)Water Exercise 

Various types of exercise, including swimming, running with or 
without a vest or belt, walking, and other forms of upright 
exercise, can be performed in water. Exercise in water can be 
used to:



Hydrotherapy is often recommended as treatment for the control of pain. is 
thought to control pain by providing a high level of sensory stimulation to 
peripheral mechanoreceptors to gate the transmission of pain sensations at the 
spinal cord.

It is proposed that this effect is caused by the hydrostatic pressure of water and 
resulting changes in circulation and renal function.

3)Pain Control 

4)Edema Control 

Hydrotherapy has been shown to accelerate the healing of wounds of various 
causes, including diabetes mellitus, pressure, vascular insufficiency, or burns.
Hydrotherapy is used for wound care because its cleansing properties facilitate 
rehydration, softening, and debridement of necrotic tissue and removal of 
exogenous wound debris, and the hydrostatic pressure of water immersion and the 
heat of warm water improve circulation.

5)Wound Care 



 Maceration around a wound
 Bleeding
 Impaired Thermal Sensation in the Area to be Immersed 
 Infection in the Area to Be Immersed
 Confusion or Impaired Cognition
 Recent Skin Grafts

Contraindications and Precautions for Hydrotherapy

Local Immersion Forms of Hydrotherapy



 Pregnancy
 Multiple sclerosis
 Poor thermal regulation

Full-Body Immersion Hydrotherapy  

Precaution for the Use of Full-Body Immersion in Hot or 
Very Warm Water

• Cardiac instability
• Infectious conditions that may be spread by water
• Bowel incontinence
• Severe epilepsy
• Suicidal patients

Contraindications  For the Use of Full-Body Immersion 
Hydrotherapy
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