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Introduction
There is an increase in the number of people taking part in 

water based activities whether it is healthy population or disability 
population or for specific rehabilitation. Exercise in water can be 
modified to suit the age and fitness levels.1 There is some well-
established physiological responses to exercise in water such as 
reduced impact on joints decrease impact on joints,2 There is a 
growing understanding of the physiological responses to exercise 
in water compared to land based exercise such as changes in blood 
flow and water temperature.3‒5 An increase in Range of motion,6 and 
heart rate response due to immersion.7 Reduced delayed onset muscle 
soreness post exercise.8 This short review will highlight some of the 
key benefits of aquatic exercise.

Hydro static pressure
Water is 829times denser than air at 30degrees. Water is exerts 

pressure which is proportional 1mm Hg per 1.36cm in depth at 121cm 
the pressure is at 88.9mmHg which is higher than normal diastolic 
blood pressure of 80mm Hg this pressure at a depth of 121cm facilitates 
blood back to the heart. This increase in pressure (hydrostatic pressure) 
surrounding the body has been identified to have the effect in a drop 
in the participants resting heart rate. Hydrostatic pressure facilitating 
venous return can be used for the benefit populations who have low 
exercise tolerance enabling them to exercise for longer.

Buoyancy
The force for of gravity acts upon the human body on every activity 

on land. When immersed in water the body is subjected to opposing 
force “buoyancy” this force acts apposing direction to gravity the 
greater the depth of water the body is immersed in the greater the force 
of buoyancy. This buoyancy of can facilitate movement in an upward 
direction as long as the movement is slow. The effect of reducing 
loading on the human body an increase in depth of water there is 
a decrease in impact on the musculoskeletal system submersion at 
immersion to the pubis symphysis results in an offloaded of 50. This 
up thrust from buoyancy and resistance in downward plane reduces 
the impact of landing and ultimately reduces eccentric load. Water can 
be used to facilitate learning movement patterns either post-surgery 
or for disability populations, water provide greater kinaesthetic 
awareness of movements this can increased feedback to the patient 
can help them be more aware of the positioning of their body at any 
one time and ultimately help rehabilitate the required movement 
pattern.

Density and S&C
Another property of water is its density which can be utilized 

for strength and conditioning. As the body is surrounded by water 
it makes it possible to mimic sport specific movements and can be 
utilized from early stage rehabilitation as the water facilitates the 
movement to late stage. During late stage rehabilitation the water can 
be used as a resistance tool. The speed of the movement through water 
really distinguishes whether the water is a facilitator of movement 
or acts as a resistance tool. The change from facilitator to resistance 
occurs at speeds above 90degrees per second. When performing say 
a vertical jump in the water the surrounding body of water acts as 
a resistance resulting in greater concentric force. A limb moving 
through the water is subject to drag force under turbulent conditions 
this resistance increases as a log of the velocity, so doubling the 
speed of movement to say 180degrees requires eight times the power. 
Turbulent conditions are created moving through water faster and or 
through cutting the surface of water. The great aspect of creating force 
in the water is as soon as you stop moving say when a patient feels 
pain the force drops immediately this provides a safe environment to 
rehabilitate an athlete. Resistance drops to zero almost immediately 
on cessation of force because there is only a small amount of inertial 
moment as viscosity effectively counteracts inertial momentum.9 
Technique is a major focus of plyometric exercise in rehabilitation is 
assisting the athlete with skill reacquisition and the establishment of 
biomechanically safe technique that will allow the athletes to achieve 
optimal performance.

Thermal effect
Water has a heat capacity 1000times greater than air and is 

25times faster at conducting heat than air. This allows water to be 
great medium for cooling down or heating up the soft tissue. This 
phenomenon is widely used to great affect post injury with the 
application of cold water immersion to aid recovery. Reduces muscle 
damage and discomfort, possibly contributing to a faster recovery of 
neuromuscular function.10

The ability to transfer heat much quicker and maintain the immersed 
body warm helps reduce the pain the client. When rehabilitating 
athletes pain can be a limiting factor to progress onto functional 
rehabilitation. Pain is the response to injury, nociceptors are activated 
they transmit nerve signals that travel through the spinal cord to the 
brain, where the sensation of pain is recognized. At the same time, 
neurotransmitters initiate a spinal reflex that increases muscle motor 
activity and tonicity at the site of injury, leading to a reflexive muscle 
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Abstract

Although the benefits of aquatic exercise have been known for hundreds if not thousands of 
years only recently have the benefits and physiological responses to aquatic exercise have 
been studied. Immersion in water has a number of beneficial effects on the human body 
which can be utilised for many populations for rehabilitation, remedial exercise, recovery 
and well beginning.
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contraction this result in a pain. To break this cycle heat can be applied 
Thermo receptors, special temperature-sensitive nerve endings, are 
activated by changes in skin temperature. These receptors initiate 
nerve signals that block nociception (the pain signal processing those 
results from a noxious stimulus) and activate thermo receptors theses 
block the pain signals. Heat transfer is 25times more efficient in water 
than air which will help suppress pain the athlete is complaining 
off and lead to the patient performing there remedial exercise,11 
participants found it more easily perform muscle exercises first in an 
aquatic environment before moving to land based rehabilitation. This 
research suggesting that the therapeutic pool is a safe environment for 
the exercise due to the reduction of pain threshold being suppressed 
in water.12 With the pain cycle being suppressed remedial exercise can 
then be performed which can then ultimately lead to rehabilitation 
transferring to the terrestrial environment.

Range of motion
An often overlooked benefit from being submerged in the water 

is that water acts as a supportive environment. The combination of 
viscosity of water and buoyancy can be used to aid movement and 
increase range of motion.. Performing exercise in water provides far 
move feedback to the athlete on body position to help perfect correct 
technique. This has the positive effect of helping to facilitate range 
of movement while performing slow movements. This can result in 
the athlete performing movements through a larger ROM than on 
land. Furthermore as the water surrounds the athlete, the athlete can 
perform a huge variety of functional sport specific movements. This 
positive effect has been reported by.13‒15 Furthermore the heat transfer 
effect of the warm water will increase soft tissue temperature resulting 
in vasodilation and elongation of the tissue and an increase in core 
body temperature.16

Conclusion
There is evidence to support aquatic exercise for a wide range of 

conditions and populations. Further studies are required to provide a 
greater base of support to utilize the aquatic environment to its full 
potential.
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