What is Pain?

We all experience pain, some more than others. And there are many kinds of pain. There is the pain when we fall and cut our knee or twist our ankle. This is sudden. Or pain can be unpredictable. You could lift an object hundreds of times without a problem. Then, without warning, one lift causes pain. Or someone who has worked in an office for 15 years starts to get neck pain. The pain has started with no obvious injury.

Pain from sprains, cuts and posture are everyday pains. The brain concludes the tissues are under threat, so we change our posture or rest our sprained ankle to allow healing and the pain lessens. We remember the uneven ground we tripped on or the posture that caused the pain, our memory helps to protect us from making the same mistake twice.

Pain can also be a more complex experience. It can be amazing and confusing!

We have all heard stories of people in A&E with objects like 6inch nails through their hand. When you look at the nail passing through the damaged tissues you think there must be pain, but when asked they report little or no pain. Injury sends messages to the brain via the nerves, but this does not necessarily result in pain.

The ratio of the amount of injury to the amount of pain swings the other way too. All of us will have had a paper cut. We know how painful they can be but at the same time we struggle to see where the cut is. It can be hard to believe that such a little cut can cause so much pain. This is one of the confusing bits about pain. The pain you experience does not necessarily relate to the amount of tissue damage. It can be difficult to understand and accept that pain does not always mean harm.

People who live with persistent pain have told us that learning a little more about pain and the nervous system helps them manage their pain better. So here goes………

The Nervous System.

All over our skin we have receptors. These are the nerve endings or “danger sensors.” Different receptors pick up different information. Some react to temperature, some to pressure. The information that the receptors pick up is sent via the nerves to the spinal cord. The message that is sent is more like a question asking “How dangerous is this really?” Not all messages are sent. We are not aware of every time we are touched; we don’t constantly feel our clothes on our skin or sometimes can’t remember getting the bruise that we discover on our leg. The spinal cord acts a little like a postal sorting office and decides when and which “danger?” messages are sent to the brain. When enough “danger?” messages reach the spinal cord, the message is sent to the brain. 

The brain processes the “danger?” messages and decides if the body is at risk of harm or injury. If the brain decides the body is at risk we will feel pain and react to get ourselves out of danger. If our hand touches something hot, like a kettle, the “danger sensors” will send messages to the brain. Our tissues are not designed to withstand much heat, so to protect the tissues our brain sends a response of pain and we very quickly remove our hand. We will remember that kettle and not touch it, especially if there is steam coming out of the spout!

It is sometimes easier to think of how the danger sensors and the brain combine together to form an alarm system. As we have discussed with the stories about the 6 inch nail or the paper cut, pain does not equal harm, so when we talk about the nerves sending messages, instead of thinking of these messages as pain signals, we like to call them “danger?” messages. It is the brain’s interpretation of this information from the alarm system that results in the feeling of pain. The brain is working out “How dangerous is this really?”

So, why does it hurt?

Most of us will have sprained an ankle at sometime in our lives or know someone who has. Remember how quite quickly after the injury the area became swollen, red and tender to touch. This is because of all the chemicals involved in healing arriving at the injury site to do their job and start the healing process. This is inflammation. These chemicals irritate the nerves, making the area tender to touch. This reaction has a protective role. The first few days after the sprained ankle you may have rested more or even used crutches to ease the pain when walking, this allows the injured tissues time to heal.

Over time, as healing takes place we can walk more, and then jog, and later run to catch the bus or return to football training. There was a useful reason for this pain, it meant we rested the injury and allowed the tissues time to heal. As the healing takes place, the chemicals stop being produced and so should the pain.

This process takes time but the tissues heal, the body is very good at this. All tissues in our body will eventually heal. A broken bone will heal in 6 weeks, tendon and ligament injuries within 6-12 weeks. The body will continue to remodel a scar for 3-6 months after it is healed.

So, why does the pain last after the tissues are healed?

Researchers have learnt more about pain in the last 10 years than in the last 100 years. They can see what changes happen in the nervous system that produces the persistent pain, even though the tissues are completely healed. For some people the pain starts without damage to the tissues. Unfortunately we don’t fully understand why this persistent pain starts. 

So, what is happening in the tissues to cause the pain?

The brain continues to receive the “danger?” message; it thinks that the tissues are still under threat of damage. The brain decides the body needs all the protection it can get. It starts to build more defenses; it upgrades the alarm system.  It needs more information from the tissues, so it creates more “danger sensors”. The brain thinks, the more information the better!

More “danger sensors” create more “danger?” signals, all these messages are sent to the spinal cord. The spinal cord or postal sorting office becomes overloaded with messages, it starts working overtime to deal with all the extra messages. It becomes quicker at processing the messages and sends out more deliveries, allowing more of the messages to be sent out as soon as they arrive. Before it would have been more selective of which messages needed to be sent. The spinal cord is now starting to amplify the signals it receives from the tissues.
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Our brain receives more messages, it becomes better and quicker at recognizing the “danger?” messages. The alarm system stays on high alert! This now means that we receive the pain message more often. Pressures and movements that didn’t used to hurt now hurt and things that hurt now hurt more. The alarm system is now going off when someone taps the window, instead of only when the window breaks.

As time goes on…..

The pain starts, it doesn’t go, and you become worried.  In the past when you had pain you rested, so now you do the same and avoid movement to protect the area and avoid more damage.

The pain stays; you keep the reduced level of activity because anytime you try to do more it hurts. Your muscles and tissues become weaker and less flexible as they get used to doing less. When you walk further than normal you become out of breath, hot and sweaty. You find that you can no longer do things that you used to find easy. Also when you become active, it takes less to stress your muscles and tissues, which are now tighter and less fit. When the tissues are stressed they release “danger?” chemicals, as the brain is now on alert and quicker at recognising these signals, it is more likely to send a pain message.

Tighter tissues, weaker muscles and lots of “danger?” chemicals irritating the over excited alarm system; it’s not surprising that the smallest stretch starts to feel so painful. Even though the tissues are healed, you feel pain. This pain can often feel exactly like the pain you had when you initially had your injury. This familiar pain helps to reinforce the thoughts that there must be something wrong; there must be damage to the tissues.  Hopefully, now we know that this is not always true, and pain does not always mean harm.

Pain and your memory.

Pain memory can be very powerful. A well known pain researcher tells the story about when he got bitten by a snake. He is an Australian and was on a camping trip in the “bush”. He got up one morning and was walking to the river to have a swim when he felt something scratch his leg. He thought nothing of it but shortly started to feel unwell. He ended up in hospital for a few days but recovered well apart from pain in the leg where the bite was. This, over time lessened and eventually disappeared. 
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A couple of years later he was walking with friends in a forest park. He felt a scratch on his leg, the sensation felt identical to the snake bite. He panicked believing he had been unlucky enough to be bitten again. He got all his friends to search for the snake to identify it. He started to feel pain in his leg, just like the pain from the snake bite, but no-one could find the snake. He looked at his leg and realised there were no bite marks, just a scratch from a tree branch. The pain in his leg started to lessen. 

Lorimer tells this story at a lot of his lectures. I think he is amazed at how his nervous system reacted to the “danger?” message from the scratch. That he could feel so much pain from so little damage. This man knows almost all there is to know about pain, but his body still reacted immediately, well before he had time to think about what was happening. This shows how powerful the “danger” alarm system is, in producing pain and making us act in ways that we think will protect us from further harm. 

Hopefully you can see that persistent pain is definitely not in your head, but that the brain does play an important role in what we feel as pain and how we react to it. If we had no brain, we would feel no pain!

Thoughts and feelings as added extras…

Thoughts and feelings are often involved too (the brain involved again!). A lot of people living with persistent pain say that it affects their mood. Over time they have started to feel low, anxious, irritable or even forgetful. Some people have realised that when they feel like this their pain feels worse too.

Researchers have shown us by doing very detailed scans of the brain that when we are in pain certain areas of our brains become active. These areas are the same areas that become active when we are stressed, anxious, depressed or angry. So, if you add anger or depression to persistent pain those areas in your brain become more active. It’s like having a 100 watt bulb in your brain instead of a 40 watt one!
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On the flip side, a pain patient once said that his pain felt a little easier when he watched The 3 Stooges. So when we feel happy and relaxed it is possible to dim down the 100 watt bulb! When we are happy or relaxed, endorphins (natural pain relieving substances) are released in our bodies. This is one reason why relaxation techniques and doing activities you enjoy and value are an important part of your pain management tool kit.

So the pain we feel is not just to do with tissue damage, in fact as we have mentioned earlier it is possible to feel pain even without injury to the tissues. If we go back to the question the alarm system is asking “How dangerous is this really?” we can hopefully see that there are lots of factors that influence this question; for example if the alarm system is on high alert (sensitisation), memories of previous experiences, tight muscles, thoughts and emotions. All these factors can mean the nervous system assesses more threat and therefore we can feel more pain. 

What does this mean for the future?

As discussed before, when the pain stays, there are more messages and the brain becomes better at recognising the messages and quicker at processing the pain signal. The alarm system is on high alert as a way to protect us from what it assesses as potential threat. The alarm system is trying to answer the question; “How dangerous is this really?”
As mentioned above, there systems in the body that lessen the level of threat the alarm system perceives, a good example are endorphins, which are released when we do things we enjoy, relax and exercise. The Pain Management Programme will help you look at other strategies to help increase flexibility and function, ways to manage unhelpful thoughts and emotions and identify the links between our memories, our behaviour and pain. Many of these strategies can alter the level of threat the alarm system perceives.
If you think of the brain as an orchestra, which can play many types of music (classical, jazz, folk, rock), it can play many different tunes in many different keys and tempos. Pain is just one of the tunes the orchestra can play.

If the orchestra plays the same tune over and over, it becomes automatic, it goes by memory, and no-one uses the sheet music or even looks at the conductor. It becomes very difficult for the orchestra to play anything else. We’ve all had that annoying song going around in your head. If you try to think of a different tune you somehow end up humming the first tune.

What we need to do now is remind the nervous system and brain that it can play another tune, it can play lots of different tunes and can play them really well!
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