
 

 

A Pain Science Booklet For 
Patients Of ProSport 
Physiotherapy. 

Within this booklet we will discuss what PAIN is and isn’t, what causes PAIN to 
occur, what factors have influence on PAIN and what effect PAIN can have on 
your body long term and how it’s affecting you now. 

Understanding 
PAIN
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What Is Pain? 

Pain Is An Alarm 

• Pain happens when the brain perceives damage or the threat of damage 
to the body and wants some action to be taken. 

• The brain is under the impression that the body is under threat. 

• This pain is meant to call our body to 
action and protect the body. 

• Pain is created by the brain and is linked 
with other actions the brain also creates.  

• BUT just because pain comes from the 
brain does not mean that pain is in your 
head. 

• The brain listens to the signals it’s sent 
from the body and evaluates what the 
signals might mean. 

• For example.  

o Someone smoking below a fire alarm. This will set the alarm off, 
but there is no fire. 

o There is pain, but no damage. 

Pain Is A Protective Response 

• Pain motivates action to help protect us from perceived harm or threat of 
harm. 

• When your hands gets near a fire you feel pain before damage occurs. 

• You automatically move your hand to protect it. 

• When you sprain your ankle you feel pain to stop you from moving to 
allow for initial healing. 

• With acute injuries pain is important to allow for protection and healing. 

ProSport Physiotherapy 2015 | www.physiohuddersfield.co.uk | www.physiotherapisthalifax.co.uk  

http://www.physiohuddersfield.co.uk
http://www.physiotherapisthalifax.co.uk


Understanding Pain Patient Booklet.   ProSport Physiotherapy Huddersfield  

• As healing occurs sometimes pain can persist and so do the protective 
mechanisms like limping even though we no longer need the protection. 

• This is where many problems can stem from. 

What Pain Is Trying To Do 

• With pain being a protective response it causes a 
change in movement. 

• This increases our stress response. 

• Immune reactions then occur.  

• Endocrine changes then occur. 

• Swelling may also happen. 

• All of this is meant to lead to increased 
sensitivity designed to heal and protect the body. 

What Pain Isn’t. 

Pain Is Not An Indicator Of Damage 

• When it comes to being hurt, pain is good at telling us there is an issue 
but pain is poor at telling us how bad the issue is. 

• When pain is persistent, the link between pain and damage becomes 
weakened.  

o Meaning there could be pain with no damage. 

• Pain is not good at telling us where the problem is. 

o For example, a heart attack. 

o The pain is often felt in the arm! 

• Pain can occur without damage. 

• We can even have no pain and lots of damage. 
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How Pain Is Created 

• Once the brain receives the nociceptive ‘danger’ signal it needs to make 
some decisions.  

o At its simplest it asks “how dangerous is this really?” 

• When the brain receives a threat, then pain, along with other responses 
will be produced. 

• The brain is able turn up and down the ‘danger’ signals via an ‘amplifier’ 
in the spinal cord which will make the brain listen to more or less of what 
it hears from the body. 

• This is why context, opinions, our environment and LEARNING about 
pain and that you are truly strong can help decrease pain. 

o For example if you think you have a weak back you may get pain 
here without damage. 

• When you are concerned about the nociceptive signals the brain pays 
more attention and is now on high alert and ready to pull the ALARM and 
get help. 

• The brain is ready to protect you and wants to HELP the pain. 

• How much pain you feel is related to the sensitivity of your system, not 
necessarily the amount of damage. 

• The more stressed and worried you are about the pain the more pain you 
may feel. 

How The ‘Amplifier Works’ 

• There are ‘danger’ receptors in the body that send signals to the brain 
when they are irritated. 

• These are NOCICEPTORS, they get activated by heat/cold, chemicals or 
mechanical pressure. 

• The Nociceptor ‘danger’ signal is sent to the spinal cord. There it can be 
relayed to the brain. It can also be amplified or turned down. When pain 
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persists, the spinal cord receptors become sensitised and amplifies the 
signal to the brain. 

• If the brain decides the information is not that important it can turn down 
the signal. This is called Descending Inhibition and is one of the great 
benefits of exercise for decreasing pain! 

Pain Is Multifactoral 

• Sensory System – Danger Signals, Muscular Input 

• Stress Response 

• History Of Pain 

• Fear Or Anxiety 

• Beliefs And Cognitions – Context, Past Experience With Pain, Anxiety, 
Meaning 

• Emotions – Well-Being, Lifestyle Factors, Sleep, Work-Life Balance. 

The Brain Creates Pain From Many Factors 

• This is why different people have different amounts of pain even with 
similar injuries. 

• It is also why your pain can change day to day.  

• Ever noticed that stress can increase pain. 

• Or that pain can be different depending on your location? (context) 

• Or that pain fluctuates when you are sick? (immune) 

• Ever noticed that your fear of pain increases your sensitivity at the 
dentist? 

Have you noticed that children will often look to their parents after they fall and 
before they cry? They are considering the meaning of their fall. Are the signals 
sent to their brain something they need to worry about? 
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Pain As A Neurotag In Your Brain 

• When we have pain different brain cells are activated. 

• We also have parts of the brain that turn on to ‘help’ us to feel the body or 
plan to move our body. 

• When these areas of the brain turn on, that 
activation creates a pattern of activity that can be 
called a neurotag or neurosigniture. 

• Parts of the brain involved in interpreting 
sensation, memory, emotions and movement are 
involved in triggering a pain response or pain 
neurotag.  

o Remember! Pain is not simply about tissue 
damage, other factors can help trigger the 
pain neurotag. 

• This is why pain signals from the body are not enough to create pain, or 
why other things like stress of fear can contribute to your pain. 

• Memories or beliefs about how strong your back is can help trigger the 
activation of a neurotag and give you back pain. 

When Pain Persists 

• The neurotag is more easily activated. Becoming sensitised. It becomes 
linked with other neurotags for movement, thoughts, beliefs and 
emotions. This linking allows the neurotag to be more easily turned on. 

• In addition to this ease of activation other brain cells or neurotags can 
become DIS-inhibited. 

• Meaning they turn on when they shouldn’t, this is called smudging. 

• This can lead to strange sensations which don’t often make sense, such as: 

o Pain Spreading 

o Pain moving around 
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Pain Persists Past Healing 

• Sometimes pain can become its own problem. 

• Initially it’s good at telling us about 
possible tissue damage. 

• But as time progresses and healing occurs, 
pain can stick around. 

• This often makes no sense at all since we 
have been taught to believe that if there is 
pain there must be damage.  

• For some reason the brain and body still 
feels that it needs protecting. 

• Thus pain and many other protective responses stay. 

• Pain now becomes about sensitivity and much less about damage. 

Hurt Does Not Equal Harm 

• This means that if your pain started after an injury then that may indicate 
some damage. 

• But as pain persists it becomes less about damage and more about 
sensitivity. 

• Meaning you’re hurt but you are NOT harming yourself. 

• All of this is real – there is no difference in the pain felt with damage than 
with pain felt that persists 

• Many of the same protective responses are still occurring. 

Pain is about sensitivity 

• When in a healthy state there is a close relationship between pain and 
tissue damage. 

• In this state pain can be activate before any tissue damage actually occurs. 

• This is because pain acts as an alarm to prompt you to take action 
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• We can stress tissue and when we get close to our damage threshold we 
might experience pain. 

• When we go past this threshold of stress we might then experience tissue 
damage. 

Pain becomes coupled 

• There are multiple triggers and amplifiers of pain. 

• One is the initial ‘danger’ signals that you felt when you twisted your 
ankle, sat down too long or did too much of something you weren’t used 
to.  

o It’s normal to feel pain in these situations. 

• BUT what those complicated neurotags and the neuroscience teaches us is 
that when you feel pain there are other variables that influence how much 
pain you feel. 

• REMEMBER your brain is always evaluating the situation and can make 
a decision of how much protection you need. 

• If the brain is worried about bending forwards then bending forwards may 
trigger pain.  

• It may be worried because of your beliefs to bending forwards and lifting 
or it’s worried because 6 years ago you had some back pain after you were 
bending over picking something up at work. 

• For whatever reason, you have learned to associate pain with bending.  

• You are unconsciously protecting yourself from bending. Pain is the 
means to stop you from the threat of spine bending. These other factors 
help trigger or ignite the protective pain neurotag. 

• Over time we become more sensitised to these triggers. We learn to have 
more pain even when the tissue is healing or healed from damage (if there 
is any). 

• When there is an injury, avoiding movements is the right thing to do.  

• If we keep avoiding these movements after the injury has healed we are 
reinforcing that they are bad and dangerous. 
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• These avoidance behaviours lead to fear and cause us to feel more pain as 
a protective response. 

• We couple pain with movement. We need to break these links! 

The Body As A Driver Of Pain 

• The traditional view of pain has been that tissues from the body send 
“pain” signals that indicate damage and the brain just relays this 
information.  

• We now know that the body sends nociceptive (aka, danger signals) 
information to the brain that indicate the threat of damage. At the very 
least those signals some form of irritation from the nerves. 

• Nerves get irritated enough to send nociception when they are stimulated 
with: 

o Chemicals: the acute inflammation after an injury and immune 
response is a chemical event that triggers nociception 

o Mechanical deformation of nervous tissue: ever sit in the same spot 
for a long time and your butt starts to hurt. This is mechanical 
deformation. It probably involves many of the little nerves in the 
skin and tissues not quite getting enough oxygen or blood flow and 
the nerves then get cranky. 

• Usually, we resolve this mechanical deformation by moving around a bit. 
But in persistent pain cases we might fall into movement habits that 
consistently irritate tiny little nerves. Or we stay in a protective pain habit 
(e.g muscle tightness) that continues to irritate the little nerves. 

• Heat/cold can irritate nerves. If you have different types of sensitisation 
then the advice many give (oh, just put some ice on it) can flare you up. 

When Pain Persists  

• Our nociceptors can become more sensitive. This is called hyperalgesia.  

• Most treatment has typically involved attempts at decreasing nociception. 
This is most often done via rest, avoiding certain activities, massage, 
taping, bracing or manual therapy.  
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• All of these techniques are a good start but can you see from what you 
now know about pain that are other areas should be addressed too? 

Moving Differently In Pain 

• What happens when you think you might get hit with something?  

• You tighten up. It's a normal protective response.  

• It also occurs after an initial injury and we also move differently to try to 
protect the area.  

• Think about the limp someone has after spraining their ankle, after a time 
the protective response of tightening or “guarding’ is no longer necessary. 

• Yet we can persist in maintaining this protective behaviour. 

• This changes how we move and decreases the options of how we move.  

• We move less and often move in stiff and rigid ways.  

• We stay in PROTECTION mode.  

• We can lose the ability to move in Fluid, Confident and Fearless ways.  

• Not only can moving in these protective ways help trigger a pain neurotag 
through thoughts and emotions but it can contribute to nociception or the 
danger signals coming from the body via a mechanical pressure on nerves. 

• Tiny nerve receptors in muscles, tendons and the skin don’t like to be 
squished.  

• But the tension we place on them during our defensive postures or stiff 
movements can contribute to more danger signalling.  

• And since we might be sensitised we pay more attention to these signals. 

Fear Of Movement 

Kinesiophobia is the fear of movement. It is the fear of injury or the fear of 
pain. This fear changes how we move. Sometimes it is self-driven but often it is 
driven by the advice you might receive. If you are in pain and you are told to 
avoid a number of movements because it will harm your back then you will 
naturally stiffen up and become afraid to move. This fear will increase the 
sensitivity of your system and will change how you move and can increase your 
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pain. If you are told you must sit up straight and not slouch (bad advice by the 
way) then you will work extra hard to hold your spine in a rigid and upright 
posture. You will stop moving fluidly and begin to fear the normal things that 
your body should be able to do. 

Healthy movement is fearless. A goal in working with your therapist is to 
identify ways that you move that lack fluidity and that you fear. You can then 
slowly build your tolerance to these activities. Healthy movement will convince 
you that your tissues are truly strong which they are when in pain...they are just 
sensitive. 

Changes In Muscle Function And Posture 

• Too often we blame our muscles for the pain that people feel.  

• Health care providers say you have pain because your muscles are weak 
and your joints lack stability. 

• Or we say that you are tight and that’s why you have pain. 

• But we know that pain can cause these changes or the same thing that 
caused the pain can cause these changes in muscle function.  

• Those changes in muscle function are associated with pain but may not be 
the cause of it.  

• Weakness, tightness and changes in muscle function can also be 
considered protective outputs much like pain is. They can also be caused 
by the pain itself.  

• Although those different movements are not necessarily the cause of the 
pain they might now be linked with the pain. These changes are often 
helpful in the beginning but may now be maladaptive and could be 
contributing to the problem. 
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Pain Changes Many Functions 

Muscular Function Changes: 

• Decrease in Strength 

• Changes in Balance 

• Changes in Proprioception 

• Muscle timing changes and how muscles are used 

All of these changes can then change how you move and those new movements 
may cause even more issues down the line. 

Immune, Endocrine and Stress Systems 

• Pain involves multiple systems of the body.  

• Our immune system (responsible for defending ourselves), 

• Our endocrine system (controlling the chemicals of the body)  

• Our stress system (the part of the nervous system involves in fight or 
flight or rest and digest) 

• All of which change with pain. 

Nervous System Changes  

• Every single body part exists in the brain in what is called a body map.  

• With persistent pain that body map changes. 

• It becomes less well defined.  

• This is why it’s common for people with a painful shoulder to view the 
shoulder as something different from them or something that “just doesn’t 
feel right”.  

• The perception of your body has changed. 

• Backfiring nerves: nerves become more sensitive and can yell their danger 
signals up to the brain as well as in the other direction.  

• This is why you can feel pain spread or in different area. 
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• A bigger amplification of danger signals from the body can occur in the 
spinal cord. 

Emotional Changes 

• We currently don’t know how depression, anxiety are related to pain.  

• We just know that they are related.  

• Whether they cause pain or are result of pain is debatable.  

• Regardless, there is a link and it is a common occurrence to have changes 
in our emotional state with pain. 

Pain Changes The Brains Body Maps And Other Neurotags 

• A map of our body is stored in our brain.  

• There are sensory maps (for feeling the body)  

• Motor maps (for controlling how the body moves).  

• The map is a representation of your physical self.  

• Just like the map you see on your GPS is a representation of the actual 
earth and where you are on earth.  

• But like some GPS units the maps can be wrong. They don’t actually 
match reality. 

• Pain can change the brain’s map of the body.  

• The map of painful a body part can become poorly defined in the brain.  

• It’s hard for the brain to draw the borders of where that body part ends.  

• This is again smudging.  

Fortunately, the brain is very malleable. It can change.  

• In Braille users the area of the brain dedicated to the fingers becomes 
larger.  

• The opposite happens with pain but treatment can change these maps back 
to normal. 
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Understanding body map smudging helps us to understand some of the 
symptoms that can be felt with pain. 

Which are: 

• Decreased sense of balance 

• Decrease in the ability to “feel” where a limb is in space (aka 
Proprioception) 

• The Spreading of pain that diffuses to other adjacent body parts 

• Changes in muscle strength and muscle timing 

Why should you care about smudging? 

• Activities where you focus on your movement, moving very slowly and 
with attention to how things feel (e.g. yoga), 
manual therapy and massage that gives tonnes of 
feedback to the brain about your body parts and 
visualization or mindful exercises all probably 
help focus those maps in the brain.  

• Why do you think athletes visualize their 
activities?  

• What do you think they are training if not their 
brain?  

• They train the brain to help make the body move 
better! 

That’s Where We Come In 

Treatment 

We can provide you with treatment to come out of fight or flight, into rest and 
digest. We’ll restore your correct breathing patterns, correct moving patterns 
and allow you to heal physically, sub-consciously, emotionally. 

We will assist you in finally moving out of pain and into a pain free life. 

Feedback 
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We hope you read this booklet and now have a slight understanding on what 
pain actually is. 

If you have any feedback on this booklet please get in touch at: 
huddersfield@prosportphysiotherapy.co.uk 

Thank You for taking time to read our booklet. 
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