
		
			[image: 1.png]
		

	
		
			
				[image: ]
			

		

		
			Welcome to the Explain Pain Second Edition eBook

			A handbook for clinicians, people in pain and their families. 

			All pain is real, and for many people it is a debilitating part of everyday life. However, it is now known that the more we understand pain, the less we will hurt.

			Modern neurophysiology, brain imaging, immunology, psychology, pain sciences and thousands of peoples’ pain stories now provide a revolutionary and new way to treat pain. The Explain Pain Second Edition, in easy to follow language, discusses how pain experiences are constructed in response to dangers and threats in our bodies and influenced by our thoughts, beliefs and context. This knowledge is the key to recovery.

			With the advances in pain sciences, Lorimer and David have subtly changed some of the language and content so that the second edition can be delivered with increased confidence. Explain Pain Second Edition is extensively referenced and links to the Explain Pain Handbook: Protectometer.

			© 2020 Noigroup Publications. All rights reserved. 

			No portion of this book may be printed or reproduced in any form without permission from the publisher. Copyright and authors’ rights provide authors and publishers the ability to continue their great work! For permissions contact the publisher here.
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			Use of this book

			This book has five aims:

			
					First, to assist a variety of health professionals in explaining pain, we wanted to provide a conduit from the world of basic neuroscience to clinicians and to their patients.

					Second, to enable people in pain to understand more about their situation and to become less frightened of their pain. We know that the threat value of pain contributes directly to the pain experience and by informing people about what is actually happening inside them we can reduce the threat.

					Third, to assist people in pain, and those involved with them, to make the best choices about their management.

					Finally, to outline modern models of management and provide the treatment essentials for overcoming pain and returning to normal life.

					To provide support for the use of The Explain Pain Handbook: Protectometer (Moseley & Butler, 2015)

			

			The book is designed so that it can be used as a manual for clinicians to explain pain to patients, as a workbook completed by patient and clinician together, as part of a cognitive-behavioural/multidisciplinary pain management programme, or for patients to use as a ‘take-home’ resource.

			You will find as you read, small numbers scattered throughout the text. These relate to references for further reading or sources where we have found the information. Link to a collated list in numerical order here: “References”

			The principles presented in this book are particularly suited to consideration of chronic non-specific pains (eg. low back pain, elbow pain). However, they can be extended to acute pain states and those with co-existing pathology such as rheumatoid arthritis and used in conjunction with other management strategies.

			We think that one strength of this book is that anyone who suffers from persistent pain, or has a loved one, colleague or friend who has persistent pain, can directly benefit from using the book. The benefit will be greater with guidance from an informed clinician where necessary.

			Finally, it is hoped that health professionals will find this book, and the view of pain and pain treatment that is presented, helpful as they try to integrate modern pain science into therapy. As the literature in this area is vast we have selected the most representative literature. Every effort has been made to reference the material with the most up-to-date and relevant scientific articles.

			Lorimer and David, Adelaide, May 2013
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			Section 1

			Introduction Section 1

			No-one really wants pain. Once you have it you want to rid yourself of it. This is understandable because 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.

			Occasionally the pain system appears to act oddly – like the nail in your toe that may not even hurt until you notice blood at the injury site. Other times, the pain system actually fails – some life-threatening cancers aren’t painful, which is the very reason they can go undetected and be so nasty.
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			Figure 1.1 Noticing the injury when you see the blood at the site

			We believe that all pain experiences are normal and are an excellent, though unpleasant, response to what your brain judges to be a threatening situation. We believe that 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 not in danger.

			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. It is as simple and as difficult as that. This book will try to explain this for you.

			Most commonly, pain occurs when your body’s alarm system alerts the brain to actual or potential tissue damage. But this is only part of a big story. Pain often involves all of your body systems and all of the responses that occur are aimed at protection and healing. Pain is like the light on the top of the Christmas tree – there is a lot going on in and under the tree. However, when most of us think of pain we think of the experience of pain – that unpleasant and sometimes downright horrible experience that makes you take notice and motivates you to do something about the situation.

			In fact, pain can be so effective that you can’t think, feel or focus on anything else. If the brain thinks that experiencing pain is not the best thing for  your survival (imagine for example, a wounded soldier hiding from the enemy) you won’t experience pain, no matter how serious the injury is.

			There are many myths, misunderstandings and unnecessary fears about pain. Most people, including many health professionals, do not have a modern understanding of pain. This is disappointing because we know that understanding pain helps you to deal with it effectively. Here are two important things we now know about explaining pain: the biology of pain can be easily understood by men and women in the street, and understanding pain biology changes the way people think about pain, reduces its threat value and improves their management of it.1,2,3,4,5,6,7,8,9,10,11,12

			Hopefully, you will find this journey as exciting, fascinating and empowering as we have. Read on...
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			Figure 1.2 Pain is necessary for life – as the image says ‘no pain, no life’

			Pain is normal

			It’s the most powerful protective device we have 

			Of course things hurt; life can hurt. There are many kinds of pain. 
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			Figure 1.3 Norman won’t forget the bite on his nose

			In the unlikely event that a monkey happens to bite your nose, as it has bitten Norman’s, then your nose will really hurt and you will probably remember the incident for the rest of your life – Norman probably won’t show off like this to his son next time they go to the zoo; the story of Norman’s nose holes will be retold at countless family gatherings; it will change the way the family thinks about monkeys; it may even become the topic of nursery rhymes (eg. ‘Norman’s nose got bit by the chimp... ever since then the chimp’s had a limp, Norman’s son knows dad is a wimp... Poor old nosey Norman’). You get the message.

			You can have pain with much less obvious damage. Pain may just emerge over time, as it has with the computer-bound Mr Lee.
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			Figure 1.4 Computer-bound Mr Lee in pain

			Pain is useful here and will hopefully encourage him to get up and move. But pain is often unpredictable, which can make us frightened of it. Sometimes you can lift an object a thousand times without a problem. Then, all of a sudden, one lift causes extreme pain. 
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			Figure 1.5 Sidney’s last lift was throwing a bust of Descartes in the bin

			Why would Sidney here ever want to throw Rene Descartes’ bust into the bin again if it gives him back pain to do so? By the way, Rene is the French philosopher who invented the mind-body split,13 the idea that the mind (and sometimes brain) are different from the rest of you. There is no doubt that Rene was extremely clever, but it is 400 years since he proposed his theories and those theories still provide the basis for most treatments for pain. We now know enough to be sure that this mind-body split does not exist and that there are better theories on which to base our treatments.

			Pains from bites, postural pain, strains and sprains are simple ‘everyday’ pains that can be easily related to changes in tissues. The brain concludes that the tissues are under threat and that action is required, including healing behaviours. An added benefit is that memories of the pain will hopefully protect you from making the same mistake twice. Maybe the monkey bite nursery rhyme provides future protective behaviours for a whole family or even a society.

			But we all know that pain can be a more complex experience. The word ‘pain’ is also used in relation to grief, loneliness and alienation. What is it about the pain of lost love that makes it as debilitating as any acute low back pain? This emotionally laden pain helps us to grasp a big picture for understanding pain. All pain (in fact, all experiences!) involves many thoughts and emotional contributions. We need the brain to help us understand why emotions, thoughts, beliefs and behaviours are important in pain.

			We need the brain in order to really understand pain – especially pain that persists, spreads or seems unpredictable. That is the critical thing. If we are going to understand pain, we must engage the brain.

			If you are in pain right now, then you are not alone. In fact, at any one time on the face of the earth, around 20 percent of people have pain that has persisted for more than 3 months.14 That’s around 2 million Londoners or 4 million residents of Mexico City! In the top 10 most burdensome health issues of our time, chronic pain problems occupy first, fourth and eighth positions.15

			When pain persists and feels like it is ruining your life, it is difficult to see how it can be serving any useful purpose. But even when pain is chronic and nasty, it hurts because the brain has concluded, for some reason or another, that you are threatened and in danger and need protecting – the trick is finding out why the brain has come to this conclusion. 

			Amazing pain stories: Part 1

			Losing legs and getting shot
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			Figure 1.6 Some warning system

			Pain really is amazing. Most of us have heard stories where people have had severe injury and no pain at the time of injury. As the rat suggests – ‘some warning system’! Severe injury creates lots of loud alarm signals that pour into the brain, but these do not necessarily result in pain.

			The amount of pain you experience does not necessarily relate to the amount of tissue damage you have sustained.

			Look at Norman (still nursing his sore nose), now unfortunately with an arrow through his neck.
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			Figure 1.7 Norman’s nose distracting him from the arrow in his neck: pain doesn’t always equate to damage, and damage doesn’t always equate to pain

			While the monkey bite hurt a great deal, this comparatively serious injury may not hurt at all. In emergency rooms all around the world, patients arrive impaled by various objects. Many are lucky because the object may not have interfered with vital organs, and amazingly, many report little or no pain.16 Check out the story of Mr Hammerhead Shark in Painful Yarns.17

			There are many stories from wartime. Take the World War II veteran who had some routine chest x-rays done. They revealed a bullet that had been lodged in his neck for 60 years – he never knew!18 Many stories involve soldiers in wartime who have a severe injury, even losing a whole limb, yet who report little or no pain.19 Those who suffered traumatic amputations in wartime and commented that there was no pain, usually described a ‘bump’ or a ‘thump’.20 When President Reagan was shot in March 1981 he felt no pain. On the anniversary of the shooting he said ‚“I have never been shot before except in the movies. Then you act as though it hurts. Now I know that does not always happen.”21
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			Figure 1.8 WWII: pain doesn’t always equate to damage but is influenced by context

			In other situations, severely burnt people have run back into burning houses to save children, sportsmen and women have accomplished amazing feats despite severe injury.

			But the ratio of the amount of injury to the amount of pain swings the other way too. What is it about a paper cut? It’s not deep, there’s not much damage, but it really hurts, it stings, it makes you annoyed and you can’t believe

			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
					All pain experiences are a normal response to what your brain thinks is a threat.

					The amount of pain you experience does not necessarily relate to the amount of tissue damage.

					The construction of the pain experience of the brain relies on many sensory cues.

					Phantom limb pain serves as a reminder of the virtual limb in the brain.

			

			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
					Most sensors are in your brain. These sensors are specially suited to chemical activation. All sorts of thoughts can make alarm bells in the brain ring, just as stinging nettles and other stimuli can make the alarm bells in the peripheral nerves ring. Let’s start with the sensors in the nerves from your skin, muscles and bones.

					 When you look at neurones under the microscope, there is a lot of action at the sensors. We have drawn a mechanical (M), a temperature (T) and a chemical (C) sensor. A mechanical sensor can be opened or shut by particular chemicals. For example, if you go to the dentist and have a needle, the chemicals in the injected drug close the sensors so they can’t detect mechanical stimuli. This means that no impulses go to the spinal cord and onto the brain. Other drugs and chemicals can keep the sensors open. For example, the sting of a sting ray, regarded by anyone who has been stung as the most painful thing they have experienced, works by locking sensors open.

					The life of a sensor is short – they only live for a few days and then they are replaced by fresh sensors.70 This means that your sensitivity is continually changing. Remember this point. If you are a pain sufferer, it may give you fresh hope. Your current level of sensitivity is not fixed. 

					Sensors are made inside your neurones under the direction of the DNA – the greatest recipe book of all. There are all sorts of recipes in the DNA – including those for many different kinds of sensors. The particular sensor made by a particular neurone depends on which recipes are activated. The recipes activated depend on your individual survival and comfort needs at the time. The sensor mix is normally relatively stable but can change quickly. If your brain decides that increased sensitivity is best for your survival, the DNA can increase the manufacture of more sensors that open to stress chemicals such as adrenaline.

					Similarly, the rate at which sensors are made is normally relatively stable but can change quickly. A change in the rate of sensor production increases or decreases the sensitivity of that neurone to a particular stimulus. If you have persistent pain, you should take hope from this because the rate of sensor manufacture can be reduced if the demands for production are reduced.

			

			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
					The synapse (gap between the neurones).

					Many neurones carrying messages from the tissues converge on one neurone to the brain (this is one way in which pain can spread – one neurone carrying messages from tissues could come from the foot, another could come from the knee).

					There is a neurone that comes down from the brain. This stops action at the synapse and danger messages may go no further – more on this important one later.

					How each tissue message neurone releases a mix of chemicals into the synapse – symbolised here by circles, squares, hearts and stars. 

					How at the other side of the synapse, the neurone to the brain has heart, square and round sensors. This allows it to respond to some chemicals but not others.

					Basically, round chemicals fit in round sensors, square chemicals in square sensors, etc etc. If they fit, they open the sensor. This is called the ‘lock and key’ principle. You have just completed second year university biology.

			

			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
					All pain experiences are a normal response to what your brain thinks is a threat.

					The amount of pain you experience does not necessarily relate to the amount of tissue damage.

					The construction of the pain experience of the brain relies on many sensory cues.

					Phantom limb pain serves as a reminder of the virtual limb in the brain.

			

			
			
					Danger sensors are scattered all over the body.

					When the excitement level within a neurone reaches the critical level, a message is sent towards the spinal cord.

					When a danger message reaches the spinal cord it causes release of excitatory chemicals into the synapse.

					Sensors in the danger messenger neurone are activated by those excitatory chemicals and when the excitement level of the danger messenger neurone reaches the critical level, a danger message is sent to the brain.

					The message is processed throughout the brain and if the brain concludes you are in danger and you need to take action, it will produce pain.

					The brain activates several systems that work together to get you out of danger.

			

			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
					Muscles have many sensors in them so they can easily be a significant contributor to a pain experience.

					Muscles can become unhealthy and weak, especially if they are underused, or used in ways to which they are not suited.

					Muscles are actually quite hard to injure. Sure they bruise a bit, microtears (small injuries to the lining of muscle fibres) can happen, but it is difficult to severely injure a muscle. There can be a build-up of acid, which will make the alarm bells ring, and sometimes new exercises can be associated with delayed onset pain in muscles – perhaps eight hours after activity. This pain can hang around for a few days and may be quite worrying if sufferers don’t understand why. Delayed muscle pains often occur after eccentric exercise where muscles contract as they lengthen (for example the biceps muscle when you lower a weight). But in general, muscles are very responsive, stretchy structures. They have to be to protect you and allow you to express yourself.

					Muscles have a great blood supply, so when they become injured they are champion healers. After all, movement and protection are so important to our survival. If you have ever damaged your tongue, you would know how much it hurts and how quickly it heals. Your tongue is made of muscle and eating and speaking are very important for life. 

					Altered muscle activity is part of your response to injury and threat. Changes in muscle activity in the short term serve short term purposes – like escape or bracing.91 But in the long term there can be costs. We discuss this in “Movement strategies”. 

					Most muscle activity is about making sense of the world and how to cope with and interact with it. In this way, muscles are windows onto the brain. So if your muscles are working differently you must ask yourself why. Tone of voice is determined by muscles in your throat. Spasm is a powerful protective muscular process. So are limping and other protective behaviours. It is the brain that al-lows freedom and quality of muscle expression. Without muscles, you can’t walk, talk, laugh, lie, wink, spit, fart or cry.

			

			
			
			
			
			
			
			
			
			
			
			
			
			
					The outer layers of all LAFTs have a nerve supply,94 so danger sensors can be activated if those layers are in danger. If the LAFT is injured, surrounding structures also full of danger sensors are probably affected as well. In fact, the nerve supply to the LAFT is not as rich as the nerve supply to surrounding ligaments and bones. Remember that we are in the area of the spinal cord so it is sensible to pack the surrounding tissues with danger sensors – wouldn’t you install a sensitive alarm system to protect your most precious possessions?

					An injured LAFT may not necessarily result in pain. As the LAFT slowly inflames, pain may emerge 8-12 hours later. It is quite common that a LAFT injury will result in pain and stiffness the day after injury but if you are aware of this, you shouldn’t be too bothered.

					LAFTs degenerate naturally. Degeneration is a normal part of aging of all tissues. It does not have to contribute to a pain experience. The LAFT is married to the bones (vertebrae) around it and they stick together and age together and dance through life. At least 30% of people who have no low back pain, have LAFTs bulging into their spinal canal, sometimes markedly. This fact has been known for many years but it is still not common knowledge among the general public.95,96

					LAFTs never slip. They age, bulge, sometimes herniate, and only sometimes squeeze onto a nerve or release chemicals that irritate a nerve. Despite these dramatic sounding changes this does not necessarily alarm the nervous system. In fact, the most common kind of LAFT injury is a strain of its ligament tissue – a bit like twisting your ankle.

					LAFTs heal slowly, but they will always be a bit tatty around the edges. Age changes may be indistinguishable from injury changes.

					LAFTs, spinal joints and nerves are not delicate structures. Watch a person playing sport and contemplate the forces that go through these structures. 

			

			
			
			
			
			
			
			
			
			
					Damaged skin heals quickly, much faster than ligaments and muscles. It is such an important protector, it has to heal fast.

					Skin has a high density of sensors, including alarm sensors, for heat, cold, mechanical forces and various chemicals. See “A closer look at alarm signals” for a review of sensors.

					Skin is usually very mobile. It slides as we move. It doesn’t like to be scarred. It likes movement and it usually revels in being touched.

					Fascia lies under the skin. Fascia is a tough, strong tissue, also containing many danger sensors. Fascia is connected throughout the body in sheets and it sometimes links to muscles.

					When you massage skin, you are moving tissues and also sending useful impulses to the brain. So, movement and touch are useful ways to refresh your ‘virtual’ and actual body.

			

			
			
			
			
			
			
			
			
			
			
					Joint pains are often described as ‘grinding’, ‘stabbing’, ‘gnawing’, ‘compressed’ and ‘aching’. However, these words are brain-derived constructions based on the input from the joint plus a whole lot of other inputs. Part of the reason we describe joints as grinding is because it makes sense mechanically.

					An important factor related to joints and pain seems to be the speed at which joints are damaged – if the changes are slow, the brain probably concludes that there is no real danger. Dislocations and fractures are nearly always painful, however most people with worn joints never know about it.

					Our bones and joints are not attractive when x-rayed, especially if we are a bit older. We all have worn joint surfaces and little bony outgrowths. The magnitude of x-ray findings relates poorly to the amount of pain. A person with a horrible looking x-ray may have no pain and a person with a pristine x-ray could be in agony. In one person, pain could be in the left knee yet the right knee has the worst x-ray. In many cases, changes are likely to be age-related changes (‘the kisses of time’).

					Joints adore movement and regular compression, which is essential for joint health. Movement distributes the slippery joint fluid (synovial fluid), and cartilage loves the pumping compression. The brain eagerly welcomes sensory inputs from joints as it wants to know what is happening so it can construct the best responses for you, (eg. it tells you to alter balance or position).

					Smashed bones can heal, sometimes stronger than before. The repair process is powerful – and most of it is accomplished within six weeks.

					Some joints in your back or neck can get injured, eg. in car accidents, but the injuries can be too small to see on x-rays and scans.100 Your brain may have recognised the threat, which may, or may not, result in pain. Remember, though, activity of the alarm system (nociception) is neither sufficient nor necessary to cause pain.

			

			
			
			
			
			
			
			
			
			
			
			
			
					The ligament part of a nerve has danger sensors in it just like any ligament in the body.

					The neurones in a nerve can be a real source of danger messages and a contributor to pain. This is due to an increase in the number of sensors at a damage site. Some of these sensors may be activated by mechanical stimuli, some by lack of blood, and some by stress chemicals. If there are enough sensors open the damaged area of nerve can ‘ignite’ and send danger messages.

					If a nerve is injured and your brain computes (rightly or wrongly) that more sensitivity is required for your survival, more stress sensors may be made by the DNA in the neurone and put into the nerve membrane. This means that various stress states may contribute to nerve sensitivity.104,105,106

					Nerves can be injured by cutting, too much squeezing and pulling, by irritating chemicals around the nerve, and by sustained reduction in blood supply.107

					All around the body, nerves slide as you move. Injury or problems (for example carpal tunnel syndrome) which may alter this movement may lead to pain when you move.108,109 More mechanical sensors may be opened. Nerves love the freedom to move – exercises such as yoga and tai chi get the nerves moving.

					Nerves change appearance with age. They can become a little thinner or, in areas where they need more protection or where they rub a bit, for example at the wrist, they can become thickened. Just as changes in bones and joints may not hurt, changes in nerves do not have to be painful either.

					All the fancy scans and conduction tests in the world may not necessarily identify a damaged nerve, but minor nerve problems can be very troublesome. They are usually sensitive to mechanical forces such as pressure or stretch.

					Sometimes nerves can be injured but not create danger messages for days or weeks. This is because slightly different alarm systems can be activated when nerves are damaged.

			

			
			
			
			
			
			
					All the sensory neurones that make up the peripheral nerve have their nucleus (control centre) in the DRG. The nucleus is where the DNA of the neurone resides, ready to be activated to start making sensors, which are transported to the rest of the neurone (see “A closer look at alarm signals”). This means that anything that affects the DRG can have profound effects on the whole peripheral nerve, including changes in transmission and manufacture of sensors.111

					The DRG is really sensitive and changeable. When nerves are injured, neurones sprout in the DRG and can lead to all sorts of ‘short circuits’.112,113 The bones which usually protect the DRG can sometimes actually interfere with it.114,115  Fluids such as blood and inflammatory soup’ (say, produced by a soft tissue injury nearby) can irritate it.116 Sometimes, when there are arthritic changes in the joints nearby, and you bend your head back, the DRG can be squeezed by the bones around it. Because the DRG is so sensitive, this sort of thing can really hurt. No wonder some people with neck pain hold their head forward. 

					The DRG is particularly ‘tuned in’ to whatever is in your blood, including adrenaline, and other chemicalseg.117 that gush into the bloodstream when you are stressed. Manufacturing more adrenaline sensors to put in the DRG is one of many ways that the body can increase sensitivity. This is very sophisticated protection and good news for your tissues when you consider how effective it is, but bad news for you because the result is often more or worsening pain (we will talk more about this later).

					Occasionally the DRG can be ‘set off’ – especially if you sustain an injury in the area. Sometimes when this happens, the DRG may just keep on firing. It’s sort of like a car alarm. You can move around but it keeps sending messages. It can be a real pain in the neck. Unfortunately, even super-powerful drugs don’t do a lot, though it will eventually quieten down of its own accord.

			

			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
					Pins and needles

					Sometimes burning pain

					Pain at night when you are in bed, especially in the hands and feet

			

			
			
					In ‘skin zones’ or part of the skin supplied by the damaged nerve

					Small, tender ‘hot spots’ (may be called ‘trigger points’)

			

			
			
					Movement often makes it worse. Nerves are more comfortable in some positions than in others. When a nerve is sensitive, you tend to favour postures that avoid putting mechanical load on the affected nerve, eg. by raising your shoulder up, bending your spine sideways or poking your head forward.

					As in most persistent pains, stress can make it worse – remember that nerves, especially damaged ones, can become sensitive to the chemicals you produce when you are stressed. This can be a bit of a vicious cycle. The brain concludes that you are under threat by virtue of this ‘unexplained’ pain, which makes you produce stress chemicals, which activate the chemical sensors, which fire danger messages, which tell the brain you are under threat, and so on...

					Zings’. Without warning, when you move, a quick ‘zing’ may occur.122 It doesn’t necessarily happen every time you move. Such unpredictability can lift the fear factor.123

					Movement or even just a sustained posture may ignite an injured nerve which keeps ringing like a car alarm. This is probably due to DRG involvement124 but it can be really disturbing because it just keeps on ringing.

			

			
			
					after injury there may actually be no symptoms for days, even weeks, then SHEBANG!125

					itchiness in skin zones126

					it might just feel plain weird. We have heard patients say things like ‘it’s strings pulling’, or ‘it’s water running in my skin’, ‘it’s ants on me’, or ‘it’s prickly’.

			

			
			
			
			
			
			
					All pain experiences are a normal response to what your brain thinks is a threat.

					The amount of pain you experience does not necessarily relate to the amount of tissue damage.

					The construction of the pain experience of the brain relies on many sensory cues.

					Phantom limb pain serves as a reminder of the virtual limb in the brain.

			

			
			
					Danger sensors are scattered all over the body.

					When the excitement level within a neurone reaches the critical level, a message is sent towards the spinal cord.

					When a danger message reaches the spinal cord it causes release of excitatory chemicals into the synapse.

					Sensors in the danger messenger neurone are activated by those excitatory chemicals and when the excitement level of the danger messenger neurone reaches the critical level, a danger message is sent to the brain.

					The message is processed throughout the brain and if the brain concludes you are in danger and you need to take action, it will produce pain.

					The brain activates several systems that work together to get you out of danger.

			

			
			
					Tissue damage causes inflammation, which directly activates danger sensors and makes neurones more sensitive.

					Inflammation in the short term promotes healing.

					Tissue healing depends on the blood supply and demands of the tissue involved, but all tissues can heal.

					The peripheral nerves themselves and the dorsal root ganglion (DRG) can stimulate danger receptors. Normally, pain initiated by danger messages from the nerves and DRG follows a particular pattern

			

			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
					It is as though an amplifier on a hi-fi system is turned up.

					It is a bit like someone has broken into your tool shed a few times and you have to install a super-duper alarm system – make it infra-red as well as motion-activated. Sure – it’s well protected but now rats running across the floor will trigger the alarm.

					Perhaps you have got a Ferrari engine installed into your VW beetle – one touch on the throttle will really get you moving.

					A computer malfunctions. One key stroke on the keyboard (the tissues) such as a D (for danger in the tissues) creates many D’s on the computer screen (spinal cord).132

					The spinal cord has a magnifying glass in it.

					Noise which was not bothersome before is now bothersome. Even certain types of music may become intolerable.

					The spinal cord is a bit like the tax office. Let’s say you had a ‘miscalculation’ on your tax return one year. The tax office knows that there is trouble with your accounting. Next time you send in your tax return, all the inspectors scrutinise it carefully and will exaggerate any tiny ‘miscalculation’ you make. It’s not fair!133

					It’s like the dripping tap torture on your forehead. Every little drip just keeps getting more and more magnified.

			

			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
					While our immune system helps us learn and is involved in everyday stress and pain, it becomes really involved when things get serious or chronic.

					Immune system responses can be learnt responses.158 Our immune systems hold memories. Vaccinations are a great example.

					Long-term stress and pain usually leads to an alteration in activity which results in more circulating pro-inflammatory cytokines.159

					Immune stressors can be one major event or many minor events (microstressors).

					The immune system may actually underpin some pain states, such as ‘mirror pains’ (the same pain on both sides of the body), and the spread of pain. Smudging in the brain is due in part to the immune response. Damaged peripheral nerves are particularly reactive to pro-inflammatory cytokines.160,161 Old injuries can ‘come back’ when you have the flu.

					Finally, the immune system, like other systems, can be activated not only by events happening in the tissues but by the brain’s interpretation of events.162 If you think something is really bad, the thoughts can lead to an immune response.163

			

			
			
			
					To have an influence on the quality of one’s life

					To be in control of your life and your treatment options

					To have family and medical support

					To have strong belief systems

					To have and use a sense of humour

					To exercise appropriately

			

			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
					All pain experiences are a normal response to what your brain thinks is a threat.

					The amount of pain you experience does not necessarily relate to the amount of tissue damage.

					The construction of the pain experience of the brain relies on many sensory cues.

					Phantom limb pain serves as a reminder of the virtual limb in the brain.

			

			
			
					Danger sensors are scattered all over the body.

					When the excitement level within a neurone reaches the critical level, a message is sent towards the spinal cord.

					When a danger message reaches the spinal cord it causes release of excitatory chemicals into the synapse.

					Sensors in the danger messenger neurone are activated by those excitatory chemicals and when the excitement level of the danger messenger neurone reaches the critical level, a danger message is sent to the brain.

					The message is processed throughout the brain and if the brain concludes you are in danger and you need to take action, it will produce pain.

					The brain activates several systems that work together to get you out of danger.

			

			
			
					Tissue damage causes inflammation, which directly activates danger sensors and makes neurones more sensitive.

					Inflammation in the short term promotes healing.

					Tissue healing depends on the blood supply and demands of the tissue involved, but all tissues can heal.

					The peripheral nerves themselves and the dorsal root ganglion (DRG) can stimulate danger receptors. Normally, pain initiated by danger messages from the nerves and DRG follows a particular pattern.

			

			
			
					When pain persists, the danger alarm system becomes more sensitive.

					The danger messenger neurone becomes more excitable and manufactures more sensors for excitatory chemicals.

					The brain starts activating neurones that release excitatory chemicals at the dorsal horn of the spinal cord.

					Response systems become more involved and start contributing to the problem.

					Thoughts and beliefs become more involved and start contributing to the problem.

					The brain adapts to become better at producing the neurotag for pain (the ‘pain tune’).

					Danger sensors in the tissues contribute less and less to the danger message arriving at the brain.

			

			
			
			
			
			
			
			
			
					People with ongoing pain states will require a medical examination. Medicine is very effective at diagnosing the nasty but rare problems.

					Make sure that any prescribed help makes sense to you and to your understanding of the problem. Ask the health professional if there are any scientific studies supporting what they propose.

					Have ALL your questions answered satisfactorily.

					Avoid total dependence on any health professional. You must take control.

					Always have goals that are understood by both you and your health professional. These could be measurable physical, social and work goals.

			

			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
					Nociception. Here is some revision for you! (see “A closer look at alarm signals” and “Here are some bone and joint facts”.) Her alarm system may be firing from sensitive, unfit and maybe scarred tissues in the back. As we know, firing of the alarm system does not have to hurt but it can be a part of the pain experience. You may need action from other rings of the onion to construct enough brain activity to make the orchestra play ‘Pain’.

					Attitudes and beliefs. Perhaps she feels as if she should ‘soldier on’ no matter what and hopefully it will go away, but she realises that this isn’t helping. She constantly recalls the incident that started it all, sometimes has thoughts that it was her fault, but is starting to get angry with unsupportive work colleagues. Some common beliefs in this situation could be: ‘something must be broken in my back, why can’t they find it’ or ‘am I being punished for something’. Beliefs can also foster fear, anger, blame (including ‘why me?’), all of which are common in people with ongoing back pain.174,175,176 Attitudes and beliefs can be powerful contributors to getting the orchestra warmed up and ready to play.

					Suffering. At the moment she is suffering in silence, but she feels the need to scream and tell everyone. She is also thinking there is no end to this pain and treatment. Her husband and family, even the pet cat are beginning to suffer. Suffering activates nerves and synapses just like attitudes and beliefs.

					Pain escape behaviours. For various reasons she may go doctor or therapist ‘shopping’, looking for an answer. She may pray, go to lawyers, turn to ‘recreational’ drugs, sleep, travel long distances to famous gurus, or spend inordinately large amounts of money to find a cure. All these thoughts and associated activity might have the strings in the orchestra playing already.

					Social environment. Perhaps her family are tired of hearing her complaints and are becoming less and less helpful. She may join a back pain support group, spend all her time on back pain blogs and actively chase compensation. She may feel that some of her friends do not want to spend time with her anymore (if they really understood what is going on they would!). Health professionals become sick of seeing her and she may feel isolated. The sound of an orchestra reflects its member components but also what society wants and expects. Like pain.

			

			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
					Seeking better understanding about the problem (and articulating your understanding with courage and honesty)

					Exploring different ways to move and do things

					Nudging the edges of pain – not avoiding it altogether and not trying to ‘break through it’

					Staying positive

					Making plans, setting small, attainable goals and moving, gradually, towards them

					Setting longer term and bigger goals and being patient!

			

			
			
					Avoiding activity and anything that might be painful

					Doing nothing

					Resting

					Waiting for something to change

					Waiting for the right person to change it (the right person is you).

			

			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
					All pain experiences are a normal response to what your brain thinks is a threat. 

					The amount of pain you experience does not necessarily relate to the amount of tissue damage.

					The construction of the pain experience of the brain relies on many sensory cues.

					Phantom limb pain serves as a reminder of the virtual limb in the brain.

			

			
			
					Danger sensors are scattered all over the body.

					When the excitement level within a neurone reaches the critical level, a message is sent towards the spinal cord.

					When a danger message reaches the spinal cord it causes release of excitatory chemicals into the synapse.

					Sensors in the danger messenger neurone are activated by those excitatory chemicals and when the excitement level of the danger messenger neurone reaches the critical level, a danger message is sent to the brain.

					The message is processed throughout the brain and if the brain concludes you are in danger and you need to take action, it will produce pain.

					The brain activates several systems that work together to get you out of danger.

			

			
			
					Tissue damage causes inflammation, which directly activates danger sensors and makes neurones more sensitive.

					Inflammation in the short term promotes healing.

					Tissue healing depends on the blood supply and demands of the tissue involved, but all tissues can heal.

					The peripheral nerves themselves and the dorsal root ganglion (DRG) can stimulate danger receptors. Normally, pain initiated by danger messages from the nerves and DRG follows a particular pattern.

			

			
			
					When pain persists, the danger alarm system becomes more sensitive.

					The danger messenger neurone becomes more excitable and manufactures more sensors for excitatory chemicals.

					The brain starts activating neurones that release excitatory chemicals at the dorsal horn of the spinal cord.

					Response systems become more involved and start contributing to the problem.

					Thoughts and beliefs become more involved and start contributing to the problem.

					The brain adapts to become better at producing the neurotag for pain (the ‘pain tune’).

					Danger sensors in the tissues contribute less and less to the danger message arriving at the brain.

			

			
			
					Modern management models incorporate the current scientific knowledge and do not focus solely on tissues.

					These models recognise the importance of alarm system sensitivity, fears, attitudes and beliefs in a chronic pain state.

					How you understand and cope with pain affects your pain as well as your life.

					Many people with persistent pain relate to ‘avoid pain’ or ‘try to beat pain’ (boom-bust) approaches. While understandable, these approaches are not helpful and lead to drastic limitation of activity and meaning in life.

			

			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
					It doesn’t help if it is boring! For all you clinicians out there, explaining pain successfully requires practice, educational and coaching skills, knowledge, the ability to adapt knowledge and skillful delivery.

					People without any training in the health professions or biology can understand the biology of pain, even though some health professionals think that they can’t.190

					Learning about pain biology reduces the threat value of pain.191,192,193,194 Reduced threat will reduce the activation of all of our protective systems: sympathetic, immune, endocrine and motor. Some people learn pain biology more easily than others, but nearly everyone can, regardless of education and language, given the right opportunities.195,196 Combining pain biology education with movement approaches will increase physical capacity, reduce pain and improve quality of life.197,198

					Understanding why so many things affect pain actually reduces their effect on pain.199

			

			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
					Decide what you want to do more of. If you feel you would like to do more of everything, to pick just one may seem silly. However, start by picking an activity that you particularly want to do more of, for example reading, walking, ironing, working, not wearing a neck collar, playing with the children, sitting, sleeping, driving etc. You could also consider what you need to do more of.

					Find your baseline. A baseline is that amount of the activity that you can do and know that the pain won’t flare-up. A flare-up is that increase in pain, often  sudden, that leaves you debilitated for hours, sometimes days, feeling really desperate and doing desperate things. For some people a flare-up could occur the next day or even later. Good biological reasons exist for this pain delay but that’s a whole new book. Try running conversations like this through your mind (we have supplied some typical example answers):

					Plan your progression. Because you know that ‘let pain be your guide’ and ‘no pain, no gain’ are not the ideal paths to choose, you need to plan your baseline increases in advance. Be gentle on yourself. Taking the example above, you could plan to walk slightly further each day for the next week – 3.5 minutes, 4, 4.5, 5, 5.5 etc. Often, time is a good measure. An alarm clock is invaluable: setting an alarm for your pre-planned period will allow you to benefit from distraction (eg. read a good book, send a text, talk to your best friend) without exceeding the limit and flaring up. When you have planned ahead, you will often complete the set amount of activity and be feeling really good – do not be tempted to break the plan and push on. This will lead you right into the boom-bust trap. One step at a time – be patient.

					Don’t flare up, but don’t freak out if you do! Because the alarm system is so sensitive, it is very difficult to completely avoid flare-ups. If you do flare up – do not give yourself a hard time and stress out! Remember what a flare-up is – your nervous system trying to protect you. When you flare up, it can be tempting to give up, forget what you know about pain, and seek some radical but inappropriate quick-fix treatment. Don’t give up – be persistent.

					It’s a lifestyle thing. In the short term you will have to plan your life a little more. You will benefit from seeking out ‘happy activities’, because they have known physiological effects on your alarm system and pain ignition nodes. Choose fun activities if you can, and do them with fun people, or to your favourite music. Challenge some feared activities when you become more confident. It is difficult to do this on your own. Have your loved ones read this book and join in the reasoned discussion about your pain and what to do about it.

			

			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
					Starting below the flare- up line, gradually increase your activity, planning steps in advance: ‘always do more than you did yesterday, but not much more’.

					The flare-up line will slowly lift along with your training level. This is because you are training your brain, reducing the perceived threat, accessing the virtual body in a non- threatening way.

					The protect by pain line will slowly lift – the sensitivity of the system reduces.

					The tissue tolerance line will also lift – this is one of the beautiful properties of highly adaptable beings– the tissues get stronger, fitter and better controlled.

			

			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
					If you sit on a swivel chair, look at a fixed object and rotate your chair while looking at the fixed object, you are performing a neck rotation but in a different context.

					If you fold your arms and shrug your shoulders a little you are slackening nerves which may enable a better head rotation.

					Stand close to a wall and write your name or play an imaginary game of noughts and crosses on the wall with your nose. Try it standing on one leg, or with your eyes closed.

					You could rotate your head with your tongue, jaw and mouth in different positions.

					It is usually much easier to turn your head when you are lying down.

					You could turn your eyes to a point on a wall and then follow them with your head.

					Make noises while you perform movements.

					Learning to juggle may help your neck as well.

			

			
			
			
			
			
					All pain experiences are a normal response to what your brain thinks is a threat.

					The amount of pain you experience does not necessarily relate to the amount of tissue damage.

					The construction of the pain experience of the brain relies on many sensory cues.

					Phantom limb pain serves as a reminder of the virtual limb in the brain.

			

			
			
					Danger sensors are scattered all over the body.

					When the excitement level within a neurone reaches the critical level, a message is sent towards the spinal cord.

					When a danger message reaches the spinal cord it causes release of excitatory chemicals into the synapse.

					Sensors in the danger messenger neurone are activated by those excitatory chemicals and when the excitement level of the danger messenger neurone reaches the critical level, a danger message is sent to the brain.

					The message is processed throughout the brain and if the brain concludes you are in danger and you need to take action, it will produce pain.

					The brain activates several systems that work together to get you out of danger.

			

			
			
					Tissue damage causes inflammation, which directly activates danger sensors and makes neurones more sensitive.

					Inflammation in the short term promotes healing.

					Tissue healing depends on the blood supply and demands of the tissue involved, but all tissues can heal.

					The peripheral nerves themselves and the dorsal root ganglion (DRG) can stimulate danger receptors. Normally, pain initiated by danger messages from the nerves and DRG follows a particular pattern.

			

			
			
					When pain persists, the danger alarm system becomes more sensitive.

					The danger messenger neurone becomes more excitable and manufactures more sensors for excitatory chemicals.

					The brain starts activating neurones that release excitatory chemicals at the dorsal horn of the spinal cord.

					Response systems become more involved and start contributing to the problem.

					Thoughts and beliefs become more involved and start contributing to the problem.

					The brain adapts to become better at producing the neurotag for pain (the ‘pain tune’).

					Danger sensors in the tissues contribute less and less to the danger message arriving at the brain.

			

			
			
					Modern management models incorporate the current scientific knowledge and do not focus solely on tissues.

					These models recognise the importance of alarm system sensitivity, fears, attitudes and beliefs in a chronic pain state.

					How you understand and cope with pain affects your pain as well as your life.

					Many people with persistent pain relate to ‘avoid pain’ or ‘try to beat pain’ (boom-bust) approaches. While understandable, these approaches are not helpful and lead to drastic limitation of activity and meaning in life.

			

			
			
					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 at all costs, not to inform you about damage.

					By being patient and persistent, you can use smart activities to gradually increase your activities and involvement in life.

					Purposefully seek out activities that produce danger-reducing chemicals.

					You can quickly learn to exercise the virtual body as well as the actual body.

					By mastering your situation and then planning your return to normal life, you will be able to do so. The research shows that it can work.

			

			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
					Noijam provids an open liberal discussion forum led by experienced clinicians, focusing on the treatment of ongoing pain states via nervous system changing therapies based on movement and education.

					Noijam facilitates findings from science into clinical decision making.

					Noijam enhances links between clinicians and researcher.

					Noijam brings researchable ideas from the clinic to the fore.
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