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The Physiology of Pain 
 

Pain has been defined as “"an unpleasant sensory and emotional experience 
associated with actual or potential tissue damage, or described in terms of 
such damage” 1 Research in the field of Neuroscience (the brain and the 
nervous system), cellular biology and brain imaging (MRI and PET CT scans) 
have allowed us a deeper understanding of the mind-body interaction in 
disease and the phenomenon of pain. A updated definition could be that pain 
is the emergent property of the person suffering it. 
 
From the outset, please appreciate that your pain is real! 
 
No one really wants pain. Once you have it you want to get rid of it. This is 
understandable as pain is unpleasant. But the unpleasantness of pain is the 
very thing that makes it so effective and an essential part of life. Pain protects 
you, it alerts you to danger, often before you are injured or injured badly. It 
makes you move differently, think differently, and behave differently, which 
also makes it vital for healing. It is usually sensible to hurt. 
 

 
 
Research suggests that all pain experiences are normal and are an excellent 
though, unpleasant response to what your brain judges to be a threatening 
situation. Even if problems do exist in your joints, muscles, ligaments, nerves, 
immune system or anywhere else, it won’t hurt if your brain thinks you are in 
danger.  
 
 
 
 

http://en.wikipedia.org/wiki/Unpleasant
http://en.wikipedia.org/wiki/Sensory_system
http://en.wikipedia.org/wiki/Emotion
http://en.wikipedia.org/wiki/Consciousness
http://en.wikipedia.org/wiki/Tissue_%28biology%29
http://en.wikipedia.org/wiki/Damage
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For example, think about the soldier with a gunshot wound to his leg and yet 
he is running and assisting her colleague to get to safety. 
 

 
 
Also, even if problems do exist in your joints, muscles, ligaments, nerves, 
immune system or anywhere else, it won’t hurt if your brain thinks you are in 
not danger. For example, there have been studies that have shown that some 
people have no pain/symptoms despite having an obvious problem on X-ray 
or MRI2. 

 

 
 
In exactly the same way, even if no problems whatsoever exist in your body 
tissues, nerves or immune system, it will still hurt if your brain thinks you are 
in danger. For example, there have been studies that show the important role 
psychosocial factors and altered processing in the brain play in nonspecific 
chronic low back pain3. 
 
It is as simple, and as difficult, as that. 
 
Why am I in pain? 
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To answer this questions, lets explore how the pain experience is created. 
Sensors for various stimuli (temperature, pressure, touch) are scattered all 
over the body (in the skin, in muscles, in the internal organs etc.). 
 

 
 
These sensors, together with your sense organs, alert the body to any danger 
(for example, an uneven slab in concrete on the sidewalk/pavement).  

 
Please note that, despite the above diagram, there are no sensors dedicated 
or specific to pain! When the excitement level in these sensors reaches a 
critical level, a message is sent towards the spinal cord (for example, going 
over your ankle). 
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When a danger message reaches the spinal cord it causes the release of 
excitatory chemicals. The excitatory chemicals activate the danger messenger 
neurons in the spinal cord. When the excitement level in the danger message 
neurons reaches a critical level, a danger message is sent to the brain. 
 

 
 
The danger message is processed throughout the brain. 
The brain assesses the information received and tries to make sense and 
meaning from it. It makes a conclusion based on many cues including tissue 
damage, your memories, your past experiences, your beliefs, the context, 
what family and friends have said, what the media says, your anticipated 
consequences, your expectations regarding recovery, what the health 
professional says, what you have read, what is happening in your work and 
personal etc. 
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The brain is analogous to the control panel of an alarm system on your house. 
All the brain gets is a message saying that there is a problem in zone 5 of the 
house. The brain has to assess the situation is and try and figure out what the 
actual problem is. 
 
If the brain concludes you are in danger, it will try and protect you and take 
action to get you out of danger. The brain will use anything at its disposal to 
get you out of danger. It may activate several systems (flight or flight 
response) that work together to get you out of danger (refer to the stress and 
pain handout). The brain may construct and produce pain only if it helps get 
you out of danger/harm’s way. Pain is just but one strategy that the brain can 
use to get you out of danger. 
 
If your brain does decide to produce pain, then you can now appreciate that 
all pain experiences are a normal response to what your brain thinks is a 
threat. However, the amount of pain you experience does not necessarily 
relate to the amount of tissue damage. For example, after going over your 
ankle, your brain may make weight bearing through the ankle painful to 
facilitate healing. 
  
Tissue damage (e.g. in an ankle sprain) causes inflammation, which directly 
activates danger sensors in the damaged body part and makes neurons more 
sensitive. Inflammation in the short term promotes healing and is a normal 
process. So this acute ankle sprain will normally heal in about 3-6 weeks. 
Tissue healing depends on the blood supply, the type of tissue (bone, muscle, 
nerve) and the demands of the tissue involved, but all tissues can heal. 
 
But what happens if the ankle still hurts after 3 months? 
 
When pain persists, the danger alarm system described above has become 
more sensitive. The danger messenger neurons become more excitable and 
the brain instructs the body to manufacture more sensors (in the ankle) that 
are easily stimulated/”primed” by excitatory chemicals. The brain starts 
activating neurons that release excitatory chemicals in the spinal cord. So the 
danger alarm system in the ankle area is ramped up, heightened and on alert. 
 
You respond to any and every bit of sensation in the ankle area and your 
brain interprets it as pain as it has adapted to becoming better at producing 
the “pain tune” like a stuck record. You start to think unhelpful thoughts (“its 
still hurting so I must have done something serious” etc.). You also start to 
develop unhelpful beliefs (“this ankle will never get better” etc.) and 
behaviours (walking in a particular way). This sets up a vicious cycle where 
the poor walking pattern further irritates the ankle area or another body part 
(please refer to the movement and pain handout). 
 
The danger sensors in the tissues (e.g. ankle) contribute less and less to the 
danger message arriving at the brain. So even though the tissue (e.g. the 
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ankle ligament) has healed (as all tissue heals), the brain still feels 
threatened/in danger for some reason.  
 
Why does my brain still think that I am in danger? 
 
The brain feels threatened as it is being given inaccurate information by the 
danger sensors. The hypersensitive danger sensors provide the brain with 
inaccurate (exaggerated) information as to the state of the tissues (e.g. the 
ankle ligament). 
 
This is analogous to the alarm system of a house. The sensors on the 
windows normally only respond if the window is smashed. In persistent pain, 
the window sensors become so hypersensitive, that even a light breeze 
triggers the alarm off and the police (pain) arrive. 
 
So the problem is not so much in the ankle ligament/body tissue, but rather in 
the danger messengers that have become hypersensitive and provide the 
brain with exaggerated and inaccurate information. The brain then concludes 
that a threat is still prevalent and then constructs and produces pain in order 
to get you out of danger and protect/save you. Pain becomes your body’s new 
default setting and a vicious cycle is set up that continually feeds the brain 
with danger messages (refer to the piercing the puzzle of persistent pain 
handout). 
 
Be clear, your persistent pain is NOT “in your head”. Your persistent pain is 
real and is based on a hypersensitive and dysfunctional nervous system that, 
like a stuck record, keeps playing the  “pain tune” over and over and over……. 
 
So, what can be done to help my hypersensitive and dysfunctional 
nervous system?  
 
Take hope from the fact that the danger sensors reproduce every couple of 
days and so their hypersensitivity can be reversed. It just takes 
understanding, effort, patience and perseverance in collaboration with 
guidance from your therapist. 
 
Education and understanding are critical for you to overcome pain and return 
to life. A key is to understand why your hurts won’t harm you and that your 
nervous system now uses pain to protect you at all costs, not to inform you 
about damage. How you understand and cope with pain affects your pain as 
well as your life. 
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Many people with persistent pain relate to the “pain as your guide” or “boom-
bust” cycles. While understandable, these cycles are not helpful and lead to a 
drastic limitation of activity and meaning in life. 
 

 
 
By being patient and persevering, you can use SMART goals to gradually 
increase you activities and involvement in life. 
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You can quickly learn to exercise the virtual body as well as the actual body in 
collaboration with your therapist. 
 
Purposefully seek out activities that produce danger-reducing chemicals i.e. 
have FUN!!! 
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By mastering your situation and then planning your return to normal life, you 
will be able to do so. The research and other clients show that you can. 
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