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Aims:

• Have a closer look into Core Stability and Body Control

• How “core stability” works

• Implications in training and is it important to reduce pain? 

• Research into core stability 

• Relevance in Aquatic environment

• Using the water to improve body control. 



Definition: Core Stability (top on a google search) 

• “For proper movement and to perform a wide spectrum of functions 
and activities "stability" is required, it is provided in a co-ordinated 
manner by the active structures (eg muscles), passive structures (eg
lumbar spine), and control by neurological systems[1].”

• “Core stability (CS) was introduced for the first time in 1990s by 
(Hodges and Richardson) during studying the timing of trunk muscles 
in patients with chronic low back pain CLBP[2]. There is controversy and 
some confusion on the definition of the term “core stability”[3][4][5]. 
Traditionally this term has referred to the active component to the 
stabilizing system…”

• “CS is defined as the ability to maintain equilibrium and control of 
your spine and pelvic region during movement without compensatory 
movement just within physiological limits.”

https://www.physio-pedia.com/Core_stability#cite_note-p1-1
https://www.physio-pedia.com/Core_stability#cite_note-:0-2
https://www.physio-pedia.com/Core_stability#cite_note-p3-3
https://www.physio-pedia.com/Core_stability#cite_note-p4-4
https://www.physio-pedia.com/Core_stability#cite_note-5
https://www.physio-pedia.com/Pelvic_Floor_Anatomy


How does it work 

• Consider the trunk muscles as a box

• All sides are working together to provide 
support.

• Some are working harder than others.
• Varies on the activity one is completing. 

• Its not just the muscles that help stability! 
• Bones, Ligaments, tendons, fascia, skin, intra-

abdominal pressure.  



Muscles

Common muscles considered 
important 

• Transversus 
abdominis

• Multifidus

• Diaphragm

• Pelvic floor muscles.

• Internal/external 
obliques

Also attached to 
the spine:

• Psoas

• Quadratus lumborum

• Iliocostalis, Longissimus, 
spinalis (erector spinae)

• Interspinalis / semispinalis 

• intertransversarii

• Rotatories 

• serratus posterior inferior 

• Latissimus dorsi 

• Rectus abdominus



Is the core all about stability?

• The trunk can transfer huge loads through the body  

• Often need mobility – we have a lot of vertebrae for a reason – keeps 
us mobile. 

• We need to be able to tolerate the load that is applied to the spine.  
Be strong through range of movements (challenge loading). 

• We need to have a good level of neuromuscular control (neurological 
training) repeat/repeat/repeat… 



Can we achieve our specific aims in the water? 

• Principles of training and can we do this in the pool?
• Long established training principle = FITT – frequency, intensity, time and 

type.

• Strength training = Low reps, high loads to fatigue. 

• Endurance training = high repetitions, lower loads 

• Speed training = quick movements, low load (depends on type of activity)

• Power training = speed and strength training, high loads quickly

• What about training neuromuscular control? 

• Repetition with load that challenges control. 

•We should always consider these.

•Necessary for progression  



Questions for you…

• What property of water/principle of 
immersion is being used to resist the 
movement? 

• How do we get physiological changes / 
adaptions to the exercises?

• How can we change the intensity of the 
exercise?



Muscle Control 

• Muscles in the body have a sophisticated control network. 

• The brain unconsciously predicts the forces needed to move/stabilise 
the spine and adjusts the muscle contractions to suit the predicted 
load.  

• The muscles in the back have a feed forward method of control – ie
they contract before the movement is required. 

• Much like a crane balancing its load the intensity of spinal muscle 
contractions is equal to the force you are applying to the body 

• Core stability is more than JUST strength!

• It requires neuromuscular control. 



Muscle Control 

• The water is an excellent way to improve muscle control.

• Control can be challenged more effectively than on land. 

• The muscles have to react to the forces applied to them. 



Muscle Control 

• You can see if there is an 
imbalance

• See the compensation 
strategies.



Muscle control

• Walking with flat floats under 
the feet requires whole body 
coordination 

• Its is an example that we can 
emphasise the trunk too much, 
stability and control of 
movements involves many parts 
of the system.  



Examples of trunk control exercise: 
(most exercises involve trunk control if you are not holding the side of the pool)



When we have pain in the back 

• Muscle spasm – protective. Theoretically a sensible 
first response to an injury. 

• However, muscle spasm in itself causes pain! 

• Muscle tension with back pain is normal, however:

• Is it normal to consciously contract your back with 
activity? 

• Hyper-vidulence is bad. We do not move well or 
efficiently when over thinking unconscious movement. 
Over protective.  

• Being tense and guarded is very different from being 
strong. 

• People can believe that damage is related to 
movement therefore avoid movement.

• There is research comparing core stability to “normal 
exercise” that support core stability. 



Research 
• Over riding evidence supports people with back 

pain engaging in physical activity. 

• Avoidance behaviour and guarding not only doesn’t 
help back pain it can make it WORSE! 

• An update of stabilisation exercises for low back 
pain: a systematic review with meta-analysis

• Benjamin E Smith, Chris Littlewood, Stephen May 
(2014)

• Conclusion: There is strong evidence stabilisation 
exercises are not more effective than any other 
form of active exercise in the long term. The low 
levels of heterogeneity and large number of high 
methodological quality of available studies, at long 
term follow-up, strengthen our current findings, 
and further research is unlikely to considerably 
alter this conclusion.



When NOT to do “Stability training” .

• If an individual has high threat / hyper vigilance / 
guarding behaviour – do not encourage 
stiffness/stability – it is the wrong message – we 
should help them build confidence to move 
without being scared that they are damaging 
their back. 

• We can do this in the pool

• We can communicate a relaxed, low threat, 
confident manner.
• “it is OK to move the back during this exercise”  

• We can work the body through range
• Passively, assisted or actively



Examples of trunk control exercise: 
(most exercises involve trunk control if you are not holding the side of the pool)



In summary 

• There are many ways to exercise the trunk- adapt the exercise as 
appropriate to the individual. 

• Core mobility is as important as core stability – depends on the goals 
of the training. 

• When it comes to low back pain exercise is key. 

• For suffers of low back pain an over exaggeration of core stability can 
be damaging to the persons long term health. 

• For suffers of low back pain the advise/education and exercises you 
give should not aggravate the natural protective stiffness. 

• Seek medical advice when necessary 



Bibliography – useful resources: 

• You tube: 

• Back pain - separating fact from fiction - Prof Peter O'Sullivan – link: (305) Back pain - separating 
fact from fiction - Prof Peter O'Sullivan - YouTube

• EBP Podcast #17: The Myth of Core Stability. Peter O'Sullivan's personal story for back pain fact 7 (305) EBP Podcast 
#17: The Myth of Core Stability. Peter O'Sullivan's personal story for back pain fact 7 - YouTube

• Research:

• Benjamin E Smith, Chris Littlewood, Stephen May (2014) An update of 
stabilisation exercises for low back pain: a systematic review with meta-
analysis BMC Musculoskelet Disord. doi: 10.1186/1471-2474-15-416.

https://www.youtube.com/watch?v=dlSQLUE4brQ&t=29s
https://www.youtube.com/watch?v=uzeqBkuHJz0&t=1451s
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Extra info on principles of immersions 



Principles of Immersion - Drag

• Movement in water 

• When a body is moving in water:

• it creates a ‘bow wave’ in front = positive 
pressure. 

• And turbulence behind = negative 
pressure. 

• The more turbulence behind a moving 
object the greater the force pulling the 
object into the negative pressure. 



Principles of Immersion – Buoyancy

• Buoyancy 

• Archimedes' principle

“When a body is wholly or partially immersed in a fluid at 
rest it experiences an apparent loss of weight equal to the 
weight of the fluid displaced”

• Buoyancy = weight of displaced fluid



Principles of Immersion - Metacentre

• Metacentre 
• Relationship between Centre of gravity and Centre of Buoyancy



Buoyancy changes and has several 
considerations:  

• Buoyancy affected by: 

• Density vs Weight vs Shape of the object

• What affects density? 


