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Pain Clinic
Graded exposure also affects what we call Brain Body Maps.  In essence, your brain has 
a MAP of your entire physical body. 

You may have seen these famous pictures of what is known as the Homunculus.
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So your brain has various sensory cells of parts of your entire body in an area of the 
brain known as the sensory cortex.  You’ll notice the hands are really BIG!  This is 
because we have a lot of sensory cells in the area of the brain associated with 
“feeling” from our hands.  

If you were blindfolded, and I placed an object on the floor, and offered you £100 to 
figure out what the object was, you wouldn’t rub your back onto the object or your 
thighs to figure out what it was, you’d use your hands, your finger tips and feel the 
object using your incredible touch information sensors from this area because you 
instinctively know this part of your body is full of ability to send sensory information 
to the brain to determine what the object is, far better than any other area.  This is 
why blind people can use the Braille system to still read.  

It may look a little different to how YOU look, the lips for example are bigger but this 
is a cortical map of how the brain views the body.  

https://youtu.be/Kk4aJSUUujU
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The above picture is a cross section of the brain (if someone cut a thin slice through 
the centre of your brain) and where the sensory cells of those corresponding body 
parts would be.

NOW here is where it all fits in with chronic pain, and especially the movement 
awareness work you’ve started doing.

If there is a painful body part, the brain may have a blurry image, a poorly defined 
image of that body part.  

This is often referred to as SMUDGING.  
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With the images above, you can see the brain has a very clear and sharp image of the 
right hand in one of the pictures, but in the other you can see the hand is blurry.

Here is an excellent video by David Butler, which explains this, further, if you have an 
old nail box it may help to get it out!

“Explaining Brain Smudging”

https://www.youtube.com/watch?v=3QVAY5stO3U
https://www.youtube.com/watch?v=3QVAY5stO3U
https://www.youtube.com/watch?v=3QVAY5stO3U
https://www.youtube.com/watch?v=3QVAY5stO3U
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Or if you prefer something quicker with pictures.

“Brain Smudging”

https://www.youtube.com/watch?v=pIYDNsz0yxY
https://www.youtube.com/watch?v=pIYDNsz0yxY
https://www.youtube.com/watch?v=pIYDNsz0yxY
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Remarkably, we now know the brain is malleable and plastic, it can physically change, 
and the image that the brain has of your body can also change.  

For example a Pianist will likely have really sharp images of his finger, a pianist would 
also have a much larger as well as sharper picture than a non-pianist.

If your painful body part has led to a “smudging” in the brain image of this 
particular body part, there can be symptoms like a decreased sense of balance, 
decreased co-ordination or ability to know where this body part is in space, even a 
distortion of what the body part looks like (BDD).  

Your clinician may even test this sensory awareness seen in the video shown here

We know that if someone has chronic pain in an area of their body that there may be 
a lowered ability to distinguish the sensory information required in the 2 point 
discrimination test shown in the video above.  

The distance between the two points will generally be larger when applied to the 
lower back anyway, but in a chronic low back pain sufferer this will be larger still before 
the patient can accurately determine if 2 points are in contact with the skin compared 
to one contact point.   

Sometimes at a party I use this as a party trick.  I will get people to close their eyes 
and test on people’s forearms, and they are often astonished at their inability to 
determine whether it’s 2 points of contact on the skin or just one.

We also know that movement may have a role in improving “Tactile acuity” or your 
sensory awareness.

Movement seems to clear the fuzziness and de-smudge the picture of the body that 
the brain perceives, bringing the whole map into better focus.  I’ve posted some 
references at the end, again if anyone wishes to explore this in more depth.

A recent buzzword in the medical community has been Neuroplasticity.  If we know by 
now that when we don’t move a body part that the brain can actually change, the cells 
in the brain physical change and this can also cause the image to become 
blurry, the map our brain has of our body to be less accurate.   We also know that 
chronic pain and this blurry image are associated.

When we are in pain and have a fearful belief of a certain movement then this can 
create the vicious cycle mentioned in the previous PDF that leads us wanting to move 
even less, and thus we have the Use it or Lose it problem. 

So we have to address these beliefs, bring in some education and some clinically 
reasoning for you to understand why we are trying to get you to move.  

https://www.youtube.com/watch%3Fv%3DefdBkHub698
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The good news is in that the same way that the brain can change and lead to 
smudging, the brain can ALSO change and lead to sharper images, and this can 
happen in adult life.  The brain can certainly change in a positive way as explain in 
the video here.

As you can see in the video, it’s not just a movement that may create some 
neuroplasticity.  Thinking about something differently can also do this.  

If it’s interesting to you, you’ll find there are loads of videos about this, another 
simple one is here.

All these things can start to impact on neuroplasticity and your perception of 
pain-movement, being educated on the movement in relation to pain, understanding 
the meaning behind it, and making it specific to you as addressed with the FADQ 
chart in the previous PDF.  

We are building tissue strength and robustness, as well as getting the amazing 
benefits of physical activity!  We are changing thoughts, beliefs and sharpening the 
brain image via neuroplasticity! 

That’s not bad eh, put this all together and we may helping you to help yourself with 
your pain management.

https://www.youtube.com/watch%3Fv%3DELpfYCZa87g%26list%3DPLfZEfpV_xmAzjxLRkHmNscoIIG9oQo_ys%26index%3D2
https://www.youtube.com/watch%3Fv%3DkWIagHUqD8A
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As you progress through this program, you will be presented with lots of movement, 
some with a very slow focus and bringing attention to how things feel.   There may 
even be ways to improve the sharpness of these “brain body maps” without even 
actually moving!   Just by simply visualising the movement.  

Visualisation has been used as a sporting enhancement aid for decades, and you 
may recall that there is activity in the brain just by thinking about movement, 
BEFORE any movement occurs.  Now you can perhaps understand why even 
visualisation can improve the quality of the brain body maps.

Try this playful graded motor imagery exercise of these body parts.

The Rules – 
* You only have ½ second to determine if the body part below is RIGHT or LEFT. 
* Don’t cheat.  Go fast and shout out “Right” or “Left” within ½ a second.
* Then before moving on – take your time, look at the image a little longer and see if 
you are correct.

You ready – Let’s start
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Ok now – tell me if the head is facing to the right or the left when it’s in a normal 
upright position

RIGHT or LEFT (½ a second – guess now!)
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Did you get them all right within half a second.  It’s tricky eh?  Quite good fun though.  

If you are a nerd like me, you can cut out pictures of body parts from magazines, stick 
them into a big scrapbook from various angles and use it as clinical exercise tool!

When you look at the images above, your own brain has to recognize the body part 
initially, then it goes through the process of organising the picture into the right way 
around or thinking about that body part positioning, and visualizing the process of you 
hand or foot at that angle or position, to determine if it was the right or left.

The fires up neural pathways associated with the positioning and movement of this 
body part, and may be a tool to sharpen or de-smudge the brain body maps within the 
brain, exercise for your homunculus if you will.

The above is a very crude introduction to this concept.  If you wish to learn more about 
true motor imagery then check out this here

“Graded Motor Imagery” 

If you find it maybe interesting or useful to your own pain management programme 
then here is the NOI Application developed specifically for Graded Motor Imagery 
(G.M.I).  Click here to find out more.

https://www.youtube.com/watch?v=fWYUJscRBRw
https://www.youtube.com/watch%3Fv%3DfWYUJscRBRw
https://www.youtube.com/watch?v=fWYUJscRBRw
https://www.youtube.com/watch?v=fWYUJscRBRw
http://www.noigroup.com/en/Product/BTRAPP


Pain Clinic
In highly sensitive individuals sometimes any movement can be problematic, if you are 
at this stage then G.M.I may be a very regressed starting point for you.

Perhaps you can think of some of the movements you are quite fearful of, like the 
couple of movements you added to the FABQ in the previous PDF.

Can you take just a couple of moments this week to visualise you performing these 
movements?  

How does it make you feel when you go through the process of visualising yourself 
performing this movement?  

A little tip we explain when exploring a new movement may be to go to the P in Pain 
and not the Y in agony when exploring the new movement.  A little discomfort is ok, 
but we do not want rip-roaring pain.   Perhaps you need to regress the visualisation of 
the movement!  Perhaps imagine you doing it with less range of motion, or in a lovely 
swimming pool in a beach.  

Practice this regularly, try to ease any discomfort about thinking about doing the 
movement, see if you can enjoy imagining different scenarios and locations where you 
can imagine the fearful movement.

In our next PDF we will discuss happens when things go wrong, the inevitable “flare up”.  
We shall see you then.

References

Click on each of the references below to find out more.

http://bjsm.bmj.com/content/early/2015/12/18/bjsports-2015-095356 (Cortical body 
matrix)

Tactile acuity research (http://www.jpain.org/article/S1526-5900(14)00792-5/ab-
stract)

Pain maps research and pain (https://www.ncbi.nlm.nih.gov/pmc/articles/
PMC4143958/)

Motor control helps tactile acuity (https://www.researchgate.net/publica-
tion/273910984_The_effect_of_motor_control_and_tactile_acuity_training_on_pa-
tients_with_non-specific_low_back_pain_and_movement_control_impairment)
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Ok, so this is an honest program.  In chronic pain management there are no magic 
bullets. 

The appeal of these magic bullets really entices the deeper primitive parts of the brain.   
This is because we have a very primal deep part of the brain that wants rewarded NOW.  
This is partly why we find it so difficult to resist high value reward foods that are placed 
in front of us.   A strong, deep, dominating and important part of the brain wants this 
reward NOW; in fact the anticipation of this reward drives us wild with dopamine!  

For many people it’s almost impossible to resist.  Our more “human” rational and more 
recently developed modern part of the brain can consider the future.  So we can 
override this reactive response to desire the immediate pleasure.  Even with something 
like a weight loss programme, we may struggle to resist the immediate pleasure even if 
we realise it may harm our chances of long term reward of weight loss.
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You can see a funny experiment here on children...the famous marshmallow experiment!  
Look at the agony on their faces as they try to resist, even though they know if they 
can, they will get double the reward!

“The Marshmallow Test”

In the original experiment, those children that could not resist were actually 
significantly heavier and more likely to be overweight in their adult life.  In an Obese-
ogenic environment these are people that to help address their behaviour will have to 
make changes to control their environment in some way because simply it’s difficult to 
trust ourselves at times with so much external and subconscious influence.

Sometimes this is described as the “Chimp Paradox”.  If you are interested in learning 
more about this and how this may be affecting some of your behaviours, this is a lovely 
little video to watch.

“The Chimp Paradox Animated Book Review 2017 - Prof Steve Peters”

“We react to situations today using beliefs today that may or 
may not be true anymore”

https://www.youtube.com/watch?v=QX_oy9614HQ
https://www.youtube.com/watch?v=QX_oy9614HQ
https://www.youtube.com/watch?v=QX_oy9614HQ
https://www.youtube.com/watch?v=xf9Xe633rQE
https://www.youtube.com/watch?v=xf9Xe633rQE
https://www.youtube.com/watch?v=xf9Xe633rQE
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It’s within our culture to seek a quick fix; it’s been ingrained into us for a long time.   Your 
“inner chimp” wants this quick fix and gratification also.  Your past experience with 
manual therapy probably gave you some pain relief, manual therapy can be very good 
at doing this and has it’s place.   However it’s a different story for long-term pain 
management.

 I believe it’s time for a paradigm shift.  Time for a control shift back to YOU.

We are using some of the best evidence guided tools possible but as the chart below 
shows this is not a straight A-B process.  The likelihood is that “Flare ups” will occur.  
This is very common in chronic pain and not something to be fearful of or to put your 
off track.
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This is why the first movement challenge was to learn positions of relief positions that 
feel good even when you are experiencing a considerable bout of pain.    Consider these 
like your get out of jail free cards.

Also rest assured that very new research suggests we should NOT be avoiding pain, 
you can read about this here, but if you understand the issue by now regarding Fear 
Avoidance behaviour this may make some sense.  In a nutshell the fear of pain may be 
more damaging and detrimental than the pain exposure itself, as long as we can nudge 
into it, and not beat the crap out of ourselves.

Poke the bear, gently ………

We want you to know you that you always have a tool to help you feel better when a 
flare up occurs. 
 
Set backs can occur but we now have a strategy for dealing with flare ups and through 
our improved understanding of flare ups and gradual graded exposure alongside the 
psychological interventions we hope to reduce the frequency of flare ups.  Equipping 
you to understand and address these factors is key to your self-efficacy and your 
commitment to the entire program. 

Firstly flare-ups are a common experience for people who live with long-term pain.  If 
you have chronic pain and you experience a flare-up it is unlikely that there may be a 
new cause for this increased pain.
Regularly repeating imaging such as MRI’s for a long-term pain condition will not 
necessarily help, however as always if you are at all concerned about your NEW pain 
experience then please visit your G.P.

https://www.ncbi.nlm.nih.gov/pubmed/29777952%3Fdopt%3DAbstract
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Now that we understand that flare ups can and most likely will occur and it is unlikely 
that a flare up may actually suggest a new cause for this increased pain then we can 
attempt to find potential triggers for flare ups to avoid these triggers in the future.

Next time you get a flare up, come back to this sheet and re-evaluate the information. 

Now can you think of anything in the past 3 days that may have triggered or increased 
your pain levels (For example, moving furniture around the house, a poor night’s sleep, 
stressful event)

1……………………………………………………….……………………………………………………….……………………………………………………….

2……………………………………………………….……………………………………………………….……………………………………………………….

3……………………………………………………….……………………………………………………….……………………………………………………….

In the past, have you noticed anything, or an activity that has frequently produced an 
increase in your pain (these are often called warning signs), something you just know is 
going to set the pain off much worse.  

1……………………………………………………….……………………………………………………….……………………………………………………….

2……………………………………………………….……………………………………………………….……………………………………………………….

3……………………………………………………….……………………………………………………….……………………………………………………….

Consider the offending activity/thing above and consider is there a way for a period of 
time that we can remove this from our daily living.  If this is possible, for the next few 
weeks we would like to you avoid this as much as possible.  If it’s an action or some 
habit that is impossible to remove from your life, then let’s see if it’s possible to apply 
the graded exposure principle to this.  For example, sitting down in the same seat for 
longer than 30 minutes can be a real problem for many people. 

Our advice there would be to set reminders every 10 minutes, then spend a minute or 
two going for a walk to the toilet, the water machine, perhaps just gently move the 
spine with some of the movements we are exploring in the pain relief positions or even 
the week 2 introduction to your own body video.
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Anything really to break up the “trigger” activity of sitting down in the same space for 
over 30 minutes.  Can you think of things in the past of current that have helped you 
deal with pain flare-ups?    

This could be one of our pain relief positions, or a medication, or perhaps something 
you’ve just worked out for yourself :-

1……………………………………………………….……………………………………………………….……………………………………………………….

2……………………………………………………….……………………………………………………….……………………………………………………….

3……………………………………………………….……………………………………………………….……………………………………………………….

You are now creating your own pain flare up survival toolkit!!!   When you are having 
difficulties during a flare up, please come back to your own personal toolkit, which may 
include movements, strategies or personal behaviours to help you cope with what can 
be a challenging time.   
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Thoughts
E.g. This is never going to end

Physical Recations
E.g. Tense muscles

Emotions
E.g. Low mood

Behaviour, Coping Strategies
E.g. Spend day in bed

It may help to go through this process to identify some possible triggers, the effects and 
coping strategies, A strategy to help recognize old patterns.
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If you look back at the chart above I’d like you to write down all the ways in which you 
can counter the unhelpful reactions you have identified.  Be as specific as you can, 
perhaps try to work along SMART guidelines like we learnt in the Goal Setting PDF.   The 
aim is to get very clear on our toolbox about things, which can directly counter any 
unhelpful reactions.

Unhelpful reactions Why is it unhelpful? Things I can do to directly 
counter the reaction

e.g Spend day in bed e.g Muscles get stiff e.g Pain Relief Position 5

And we would like to add some more tools to the list.  This is a technique called 
Diaphragmatic Breathing.   There is research behind this method as a technique for 
improving chronic pain, at least in the short term, which you can see here.

This technique simply involves taking longer, deeper breathes into your belly with more 
awareness of the diaphragm.  The goal is to improve your awareness of your body and 
learns to relax consciously in order to arrive at a state of physical and mental relaxation.

It is thought that mental and emotional stress can make your muscles tense, which 
makes low back pain even worse. Relaxation techniques like this and progressive 
muscular relaxation (which we will learn later in the programme) aim to interrupt this 
cycle. 

Plus, being relaxed can help you cope better with stress.  Jot down 10 minutes in your 
weekly goal setting sheet  to try this simple breathing  technique and see how you 
respond. 

https://academic.oup.com/painmedicine/article/13/2/215/1936333
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As a stand-alone tool for relaxation it can be a useful additional to many peoples lives 
but also can be a useful additional in the pain flare up toolbox.

If you enjoy breathing strategies here is another video I made with May that again 
involves sequence breathing, sometimes people use this as a strategy to get to sleep, 
again it can have a relaxation effect on your body.

https://www.youtube.com/watch?v=pIYDNsz0yxY
https://resultswithlucy.com/products/pain-clinic-week-4-breathing-sequence
https://resultswithlucy.com/products/pain-clinic-week-4-breathing-sequence
https://resultswithlucy.com/products/pain-clinic-week-4-breathing-sequence
https://www.resultswithlucy.com/products/pain-clinic-week-4-diaphragmatic-breathing
https://www.resultswithlucy.com/products/pain-clinic-week-4-diaphragmatic-breathing
https://www.resultswithlucy.com/products/pain-clinic-week-4-diaphragmatic-breathing
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We have also got May to create a slow Progressive Muscular Relaxation Class as we 
want to give you as many toolbox options as possible!  

We will go into Progressive Muscular relaxation later on in the programme as it deserves 
a bit more attention and explanation and we have a fantastic audio to give you, but 
May’s class here is a little flavor of what it’s all about, and again if you enjoy it, add it to 
your toolbox options below

So perhaps you can start adding tools to your own personal toolbox below.  Please feel 
free to add in anything that helps you.  It can also be useful to review the tools in your 
toolbox from time to time, figuring out what is useful to you and adding them or 
keeping them in, perhaps there are things in there you don’t need anymore, so feel free 
to come back to this and review when you feel the need.

Tools may be useful in your toolbox :-
*  Listen to your favourite relaxation music, research shows that when you choose this 
yourself it works much better, so YOU choose, otherwise you’ll be stuck listening to my 
old Waterboys tracks.
*  Simply play your favourite music
*  Mindful Meditation – will discuss this later in the programme
*  Progressive Muscular Relaxation (PMR)
*  Your favourite pain relief positions
*  A short walk in the park (maybe)

It’s also ok to rest. Rest and relaxation may be all that you can manage if things are 
very severe, but we would not recommend staying completely inactive for any longer 
than 48 hours.

This is an important PDF that you’ll come back to at certain points, keep it safe.

We shall be in touch soon and show you even more resources you can have!

https://resultswithlucy.com/products/pain-clinic-week-4-progressive-muscular-relaxation
https://resultswithlucy.com/products/pain-clinic-week-4-progressive-muscular-relaxation
https://resultswithlucy.com/products/pain-clinic-week-4-progressive-muscular-relaxation
https://resultswithlucy.com/products/pain-clinic-week-4-progressive-muscular-relaxation
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Click on each of the reference website links below to find out more.

Articles

Excellent Flare up article and how flare-ups are like Sunburn by Ben Cormack
https://cor-kinetic.com/are-painful-flare-ups-to-exercise-just-like-sunburn-and-why-
might-we-need-analogy-anyway/

Pain memories article
https://cor-kinetic.com/meaningful-movement-pain-memories-and-recalibration/

Movement in relation to pain article
http://physiopraxis.co/a-look-at-the-role-of-movement-in-relation-to-pain/

Exercise for back pain article Ben Cormack
http://www.cor-kinetic.com/exercise-for-back-pain-works-but-maybe-not-in-the-
way-we-think-it-does/

Exercise for back pain article Greg Lehman
http://www.greglehman.ca/blog/2016/5/31/exercise-for-pain-more-about-what-you-
dont-do

Envelope of Function article (Luke R Davies article)
http://www.lukerdavies.net/envelope-of-function/

Greg Lehman core stability and Pain Article.
http://www.greglehman.ca/blog/2012/12/26/core-stability-and-pain-time-to-stop-us-
ing-this-word-to-explain-pain

NHS Pain Flare Up Leaflet
http://www.chelwest.nhs.uk/services/surgery/pain-links/chronic-pain-ae-jun-2016.pdf

Podcast

Exploring Movement Podcast Todd Hargrove
http://themovementfix.com/episode-10-with-todd-hargrove-tmf-podcast/

https://cor-kinetic.com/are-painful-flare-ups-to-exercise-just-like-sunburn-and-why-might-we-need-analogy-anyway/
https://cor-kinetic.com/are-painful-flare-ups-to-exercise-just-like-sunburn-and-why-might-we-need-analogy-anyway/
https://cor-kinetic.com/meaningful-movement-pain-memories-and-recalibration/
http://physiopraxis.co/a-look-at-the-role-of-movement-in-relation-to-pain/%20
http://www.cor-kinetic.com/exercise-for-back-pain-works-but-maybe-not-in-the-way-we-think-it-does/
http://www.cor-kinetic.com/exercise-for-back-pain-works-but-maybe-not-in-the-way-we-think-it-does/
http://www.greglehman.ca/blog/2016/5/31/exercise-for-pain-more-about-what-you-dont-do
http://www.greglehman.ca/blog/2016/5/31/exercise-for-pain-more-about-what-you-dont-do
http://www.lukerdavies.net/envelope-of-function/
http://www.greglehman.ca/blog/2012/12/26/core-stability-and-pain-time-to-stop-using-this-word-to-explain-pain%20
http://www.greglehman.ca/blog/2012/12/26/core-stability-and-pain-time-to-stop-using-this-word-to-explain-pain%20
http://www.chelwest.nhs.uk/services/surgery/pain-links/chronic-pain-ae-jun-2016.pdf
http://themovementfix.com/episode-10-with-todd-hargrove-tmf-podcast/%20


Pain Clinic
Research Papers

Graded exposure paper
http://www.jospt.org/doi/pdf/10.2519/jospt.2009.2983?code=jospt-site

Exposure therapy paper
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4114726/

Exposure based treatments paper
https://www.researchgate.net/profile/Linda_Van_Den_Berg4/publication/284164007_
The_key_role_of_extinction_learning_in_anxiety_disorders_behavioral_strategies_to_
enhance_exposure-based_treatments/links/5651d7d008aefe619b18751a.pdf

Pain memories paper
https://www.ncbi.nlm.nih.gov/pubmed/25090974 

Exercise therapy for chronic non-specific low back pain research paper
http://www.ncbi.nlm.nih.gov/pubmed/20227641
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