
PART ONE – INTRODUCTION TO PAIN 

Old 
theories

New theories 
& research 
evidence
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AFTER COMPLETING PART ONE, YOU SHOULD BE ABLE TO:

After completing part one, you should be able to:

1. Understand how theories effect how you, as a a healthcare professional, 
assesses and treats pain

2. Describe the biomedical theory and how it is not accurate

3. Describe the evidence-based theories that we should now use

4. Describe the evidence-based definition of pain

5. Demonstrate the ability to use the ICF model to organize information 
about pain
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EVIDENCE-BASED PRACTICE (EBP)

https://www.wcpt.org

3

Your clinical 
experience

Research 
evidence

Patient’s 
expectations 

and 
preferences

EBP is an approach where healthcare 
professionals use research evidence, 

their clinical experience, and the 
patient’s needs to make clinical 

decisions about the most appropriate 
treatment. 
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THEORY

¡ Theory:  A system of ideas that explains 
something

¡ Our theories influence how we treat 
patients 

¡ Theories should be based in research
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BIOMEDICAL THEORY

¡ Healthcare professionals have traditionally been taught in a biomedical model

¡ Tissue injury and tissue damage is the cause of pain

¡ Treating the tissue injury and tissue pathology will decrease symptoms and 
improve function 
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Tissue Injury Pain



BIOMEDICAL THEORY – CASE EXAMPLE

¡ Biological cause of pain = osteoarthritis

¡ Treatments:
¡ Educating the patient that osteoarthritis is a chronic condition so he will always 

deal with knee pain

¡ Educating the patient that he can manage his pain by avoiding certain activities in 
his daily life

¡ Using ultrasound to help with pain relief

¡ Teaching the patient ROM and strengthening exercises to help with pain relief 7
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GATE CONTROL THEORY OF PAIN

¡ This is the first theory that described that biological, psychological, and 
social factors influence pain. 

¡ Based on current research, this theory is not accurate because it 
describes pain messages being sent from the body to the brain and spinal 
cord.  

¡ Current research describes that there are no pain messages sent from 
the body to the spinal cord and brain. 
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These ideas are based in the biomedical theory and are wrong:

¡ A person feels pain when pain signals are sent from the body 
to the spinal cord and brain

¡ There is a pain center in the brain 

¡ There are pain receptors in the body 
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NEUROPLASTICITY 

¡Neuroplasticity: The 
nervous system’s 
ability to change its 
structure and function

https://www.youtube.com/watch?v=ELpfYCZa87g 13

Dendrites

Cell body

Axon 
terminals

Axon



https://www.youtube.com/watch?v=ELpfYCZa87g
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¡Neural pathways are 
the tracks that 
connect one part of 
the nervous system 
with another part of 
the nervous system.
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NEUROPLASTICITY 

The nervous system changes in response to experience through changes in: 

§ Neural pathways

§ Synapses

§ Axon 

§ Dendrites

§ Neurons

§ Cortex

§ Chemical and hormonal levels

§ Sensors

https://www.youtube.com/watch?v=Zf9bG-C5W34 16



EXPERIENCES THAT CAUSE CHANGES IN OUR NERVOUS SYSTEM 

Thoughts Performing 
an action

Learning 
information

Forming a 
memory

Recalling a 
memory Injury Disease
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PHYSIOTHERAPY IS EFFECTIVE BECAUSE OF NEUROPLASTICITY
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The key message is 
that the nervous 

system changes based 
on what it 

experiences and we, 
as physiotherapists, 
can influence the 

nervous system to 
function better. 
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NEUROPHYSIOLOGY OF PAIN

20

The neurophysiology of 
pain is defined as how 
the nervous system 

works when a person 

experiences pain.

Kudrish: https://www.youtube.com/watch?v=N-PSad06kKk&t=10s
English with Arabic subtitles: https://www.youtube.com/watch?v=Zv6RPoVZx9M



BIOPSYCHOSOCIAL THEORY

The biopsychosocial theory 
describes that pain results 

from an interaction of 
biological, psychological, and 

social factors that are 
unique to each person. 
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BIOPSYCHOSOCIAL THEORY

Our experiences, from eating 
a meal to experiencing pain, 

are influenced by sensations in 
our body, psychological 

processes, and things in our 
social environment. 

Pain cannot be measured. But 
a person’s pain experience 

can be understood. 22



BIOPSYCHOSOCIAL THEORY

¡ Biological:
¡ Decreased active ROM

¡ Leg weakness
¡ Poor endurance of leg muscles

¡ Mild swelling in both knees

¡ Psychological
¡ Patient believes that the pain is permanent and that it will not get better
¡ Patient is afraid to move their knees because they think the pain will get worse

¡ Patient is avoiding daily activities due to knee pain and fear of knee pain

¡ Social
¡ Patient is worried about not being able to work due to knee pain
¡ Patient takes care of his elderly mother who has severe knee pain 23



BIOPSYCHOSOCIAL THEORY

¡ Treatment addresses biological, psychological, and social factors
¡ Educate the patient that changes in the knee joints are normal with age, the pain is not permanent 

and  the pain is not something to be afraid of 

¡ ROM, strengthening, and endurance exercises, 

¡ Teach patient how to ice and do gentle ROM exercises at home to reduce swelling

¡ Teach patient how to do daily activities so that he no longer avoids physical activity and movement 
of the knees
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DEFINITION OF PAIN

25

Sullivan, 2008. Toward a Biopsychomotor Conceptualization of Pain -Implications for Research and Intervention

¡ International Association for 
the Study of Pain (IASP) 
established the globally 
recognized definition of pain

¡ Pain is an unpleasant 
sensory and emotional 
experience associated 
with actual or potential 
tissue damage 



Wrong Correct 

A person feels pain when pain signals are sent from the 
body to the spinal cord and brain

Danger messages are sent from the body to the spinal 
cord and brain. Pain is an output of the brain when it 
decides that there is danger. 

There is a pain center in the brain Pain is an experience that involves many areas of the 
brain

There are pain receptors in the body There are receptors in the body that can send danger 
messages. 
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THE INTERNATIONAL CLASSIFICATION OF FUNCTIONING, 
DISABILITY AND HEALTH (ICF) 

¡ The ICF Model is a framework for describing 
health, function, and disability.

¡ It was developed by WHO so that healthcare 
professionals all around the world would have 
one way to organize and communicate 
information about a patient. 

¡ A tool to apply the biopsychosocial theory in 
your work with patients. 

https://www.who.int
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Health Condition

Problems with body structure and function (Biological 
Factors)

Problems with Activities and Participation

Personal and Environmental Factors (Psychological  and Social Factors)
+

-



THE ICF MODEL

¡ Based on the biopsychosocial theory
¡ Does not focus on the health condition or the medical diagnosis but focuses on how a condition is affecting a person’s 

ability to live their life fully

¡ A person’s function is a result of an interaction between all of the parts included in the ICF model

¡ Can be used by all healthcare professionals and with all ages, all conditions, and in all settings

¡ Includes positive environmental and personal factors. 
¡ Used to:

¡ Gather all the essential information about your patient

¡ Organize this information

¡ Create a treatment plan that will improve function
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THE ICF MODEL

¡ Disability: Decreased ability to participate fully in life due to biological, 
psychological, social, and environmental factors 

¡ Functioning: The ability to participate fully in life due to biological, 
psychological, social and environmental factors

30
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Health Condition

Problems with body structure and function (Biological 
Factors)

Problems with Activities and Participation

Personal and Environmental Factors (Psychological  and Social Factors)
+

-



32

Health Condition
Fracture of right radius bone – fracture is healed

Pain

Problems with body structure and function (Biological 
Factors)

Decreased pronation and supination ROM
Decreased grip strength

Decreased wrist flexion and extension ROM

Problems with Activities and Participation
Unable to write, type on a computer, or text on mobile

Unable to complete school assignments 
Unable to use her right arm when dressing and bathing

Personal and Environmental Factors (Psychological  and Social Factors)
+ Her mother is able to help her at home. Her family is educated and has money and time to participate in physiotherapy. 

- She is in 12th grade and has pressure to perform well in school.  She is afraid to move her arm because of the pain.  She 
tells you she is feeling isolated from her friends and feels sad and anxious about her situation. 
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Health Condition

Problems with body structure and function (Biological 
Factors)

Problems with Activities and Participation

Personal and Environmental Factors (Psychological  and Social Factors)
+

-



HOMEWORK

¡ We need to use this 
new information to 
make neural pathways

34
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PART 2 – THE 
NEUROBIOLOGY 
OF PAIN 



AFTER COMPLETING PART TWO, YOU SHOULD BE ABLE TO:

1. Describe the biological process that happens as a person experiences pain 

2. Define therapeutic neuroscience education 

3. Describe the biological changes that increases the sensitivity of the nervous system 

4. Describe the factors that contribute to the pain experience  

5. Demonstrate the ability to educate a patient about the neurobiology of pain in a 
clear and simple way 



THE NEUROBIOLOGY OF PAIN

¡ The neurobiology of pain: how the nervous system works when a person experiences pain.

¡ Therapeutic neuroscience education (TNE): a treatment for pain and disability that aims to change a 
person’s thoughts and beliefs about their pain experience by teaching them about how pain is 
experienced.

¡ TNE is one of the most effective treatments for:

¡ Persistent pain which is pain that has lasted for greater than 6 months

¡ Preventing acute pain from becoming persistent pain

¡ Preventing disability caused by pain
¡ Treating disability caused by pain

You must understand the neurobiology of pain to be able to treat pain!



THERAPEUTIC NEUROSCIENCE EDUCATION (TNE)

¡ TNE treats pain by treating the psychological factors contributing to pain

¡ Research shows that persons of all educational levels are capable of understanding 
the neurobiology of pain

¡ TNE is most effective when:
¡ You use language that is clear and simple

¡ You use stories, analogies, and metaphors 

¡ It is relevant to the patient’s experience, culture, and context

¡ You use visual aids like pictures or videos

https://www.youtube.com/watch?v=Crjb07FguDI&t=33s



TNE – CASE EXAMPLE FROM RESEARCH

Louw, A., Puentedura, E. J., Diener, I., & Peoples, R.R. (2015). 
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Health Condition
4 years of back pain

Problems with body structure and function (Biological 
Factors)

Pain in back, buttocks, and upper legs
Weakness in left great toe extensor

Decreased muscle power and strength in left leg

Problems with Activities and Participation

Difficulty performing as a professional dancer

Personal and Environmental Factors (Psychological  and Social Factors)
+ Healthy athlete; well-educated 

- Had treatment before that was not effective including physiotherapy and medications; MRI showed L5/S1 disk herniation 
so the patient believes this is the cause of pain and that it requires surgical treatment; She is very afraid to do physical 
movements including those that she must do as a dancer; She believes that she has an injury in her back due to the heavy 
physical work of dancing; She has anxiety about her condition and the planned surgical treatment

Louw, A., Puentedura, E. J., Diener, I., & Peoples, R.R. (2015). 



TNE – CASE EXAMPLE FROM RESEARCH

¡ Functional Magnetic Resonance Imaging (fMRI) – pictures of the brain’s activity 

¡ This is the picture of the patient’s brain while relaxing and watching an enjoyable movie. 

¡ Red areas on a scan indicate that she is experiencing pain. There are no red areas here. 

Louw, A., Puentedura, E. J., Diener, I., & Peoples, R.R. (2015). 



TNE – CASE EXAMPLE FROM RESEARCH

¡ While in the scanner, she was asked to move her back in a way that causes pain 

¡ The red areas are the neural pathways that are involved in the pain experience

¡ More red areas = more pain

Louw, A., Puentedura, E. J., Diener, I., & Peoples, R.R. (2015). 



TNE – CASE EXAMPLE FROM RESEARCH

¡ The patient then immediately received TNE treatment to change the 
thoughts and beliefs that were contributing to pain

¡ In a private room

¡ One-on-one session with a physiotherapist skilled in TNE

¡ 20 minutes

¡ Used pictures

¡ The patient actively participated by sharing her experience, ideas, and questions 

¡ Patient received no other treatment

Louw, A., Puentedura, E. J., Diener, I., & Peoples, R.R. (2015). 



TNE – CASE EXAMPLE FROM RESEARCH

¡ She immediately went back in the fMRI

¡ She moved her back in the same way that caused pain before TNE 

¡ Fewer red areas = Fewer neural pathways responsible for pain are activated 

¡ Increased ROM during straight leg raise and lumbar forward flexion

¡ Decreased fear and anxiety about pain, movement, and her overall condition 

¡ TNE causes immediate changes in how the brain is functioning which causes improvements in pain and movement 

Louw, A., Puentedura, E. J., Diener, I., & Peoples, R.R. (2015). 



TNE

¡ Research has shown that people learn better when they can apply it to 
their lives and personal experiences. 



THE NEUROBIOLOGY 
OF PAIN 

Pain is always a 
decision by the 

brain

Pain is  experienced 
when the brain 
determines that 

there are more signs 
of danger than there 

are signs of safety

Pain serves to 
protect the body and 
the brain uses other 
protective outputs 
including changes in 

movement and 
biology

Pain is always real 
and an individual 

experience 

Pain is not a 
reliable way to 

judge the amount 
of tissue damage 

or injury

It is not possible to 
have pain and not 

know about it

It is possible to have 
tissue damage or an 
injury and not have 

pain

It is possible to have 
pain without tissue 

damage

Biological, social, 
and psychological 
factors contribute 
to how and when 

a person 
experiences pain 

A person's culture, 
context, and 

environment effects 
the pain experience 

The process of 
producing pain 

involves the brain 
assessing information 
from many sources 

Biological factors 
that can contribute 

to pain include 
danger messages 
from nociceptors 
being sent to the 

brain

Pain is not 
permanent - Our 

biology can change

The nervous system 
can becomemore 

sensitive which can 
increase the pain 

experience or 
become less sensitive 
which can decrease 
the pain experience

Movement and active 
treatments decrease 

pain and other 
protective outputs 

Learning about pain 
can decrease pain by 
effecting biological 
and psychological 

factors 

Kudrish: 
https://www.youtube.com/watch?v=N-
PSad06kKk&t=10s

English with Arabic subtitles: 
https://www.youtube.com/watch?v=Zv6
RPoVZx9M



PAIN IS ALWAYS A DECISION BY THE BRAIN

Signs of 
Danger

Signs of 
Safety

Pain
Need to protect



PAIN IS ALWAYS A DECISION BY THE BRAIN

Signs of 
Danger

Signs of 
Safety

Pain

Decreased 
Movement

Changes in 
Biology

Need to protect

Contributes to signs of danger



PAIN IS ALWAYS A DECISION BY THE BRAIN

Signs of 
Danger

Signs of 
Safety

No pain and 
other calming 

outputs
No Need to protect

Contributes to signs of danger and safety

Protective 
outputs as 

needed



PAIN IS ALWAYS A DECISION BY THE BRAIN

¡ Common protective outputs:
¡ Increased muscle tension

¡ Increased speed of breathing

¡ Sweating

¡ Feeling of general discomfort, anxiety, or 
emotional stress

¡ Chest tightness

¡ Feeling alert of the environment including the 
physical space and the people around you 

Protective 
outputs as 

needed

Common calming outputs:

¡ Decreased muscle tension

¡ Decreased speed of breathing

¡ Deep breathing rather than breathing 
from the top part of the chest 

¡ Feeling relaxed, calm, and comfortable 

No pain and 
other 

calming 
outputs



Factors 
contributing 
to the pain 
experience

Social, 
culture, 

environment
Nociceptive 

changes

Neuropathic 
changes

Nociplastic 
changes

Thoughts 
and BeliefsEmotions

Memories

Body 
information

Behavior

Signs of 
Danger

Signs of 
Safety

To treat pain you 
must change the 

factors contributing 
to pain so that 
there are more 

signs of safety than 
of danger



PAIN CHART

Each person’s pain 
experience will have 

different factors 
contributing to it. 



General Process The Process When You Step on a Nail

1. The brain receives information from many 
sources and processes this information in 
many different areas in the brain. 

1.The brain receives the following information:

-Danger messages from the sensory receptors in the foot 

-Information about the environment including that there are nails and 
sharp construction equipment laying on the floor

-Memories from when you experienced similar pain from accidentally 
cutting your finger with a knife. But this is not a conscious memory.

-Anxiety that you may have a serious injury

2. Then the brain has to make a decision based on 
all of the information that it received. The brain has 
to decide if we are safe or if we are in danger. The 
brain is making this decision every second of our 
lives. 

2. The brain decides that there are more signs of danger than there are 
signs of safety.

3. When the brain judges that there are more signs 
of danger than there are signs of safety, it 
determines that there is a need to protect. 

3. The brain determines that you need to be protected from injury and 
danger. 



General process Process when you step on a nail

4. The brain produces specific outputs when it determines 
that there is a need to protect. One of those outputs is 
pain. This is because pain acts as an alarm to let us know 
that there are signs of danger and that we need to protect 
ourselves. 

4. Your brain sends nerve signals so that you experience pain in the bottom 
of your foot.

5. The brain also has outputs causing decreased 
movement and changes in biology. 

5. The brain produces other protective outputs including:

• You stop walking
• Muscles in your body become tense
• You breathe faster
• You lift your foot off of the ground
• You become alert to the environment and the things that are going on around 

you
• Your thoughts focus only on the present and what is going on in this moment 

6. All of these outputs (pain, decreased movement, and 
changes in biology) then contribute to signs of danger. In 
that way, a cycle of danger and pain is formed. 

6. The brain continues to collect information. Now there are even more signs of 
danger than at the time you stepped on the nail. For example, there is pain in the 
bottom of your foot, your anxiety, the increased speed of your breathing, and the 
muscle tension in your body. 

The brain determines that there are more signs of danger than of safety, so the 
cycle of pain continues. You continue to experience pain in the bottom of your foot. 



PAIN CHART

Stepping on a nail



During the first week: If you put a 
lot of weight on your foot, you 

would experience increased pain. 
This is your brain’s way of 

protecting your foot so that the 
injury from the nail can heal.

After 3 weeks: The pain would 
gradually decrease. This happens 

because the brain decides that there 
are more signs of safety than of 

danger. You may still experience pain 
in some situations.

Signs of 
Danger

Signs of 
Safety

After 1.5 months: the injury from the 
nail would be healed.  You may still 
have a scar in that area but a scar 

doesn’t send danger messages to the 
brain. Your brain would determine 
that there are more signs of safety. 

You would no longer experience pain 
in any situation.

Signs of 
Danger

Signs of 
Safety



WHEN TISSUE INJURIES HEAL

As the tissue damage heals, the brain determines that there are 
more signs of safety than of danger, so the pain stops and the 

changes in movement and biology return to normal. 

Signs of 
Danger

Signs of 
Safety

Signs of 
Danger

Signs of 
Safety

Pain

Decreased 
Movement

Changes in 
Biology

The brain produces pain 
and other outputs so that 
the area of the injury will 

be protected so that it can 
heal. 



Signs of 
Danger

Signs of 
Safety

Pain

Decreased 
Movement

Changes in 
Biology

Need to protect

Contributes to signs of danger

Research has shown that all tissues and types of tissue injury heal within 6 months

The cycle of pain can continue even after the tissue injury is healed.  



PAIN IS ALWAYS A DECISION BY THE BRAIN

Because pain is always a decision by the brain, the following are true:

¡ It is not possible to have pain and not know about it

¡ It is possible to have tissue damage or an injury and not have pain

¡ It is possible to have pain without tissue damage

¡ Pain is always real and an individual experience 



IT IS NOT POSSIBLE TO HAVE PAIN AND NOT KNOW ABOUT IT

Because pain is a sensory and 
emotional experience, it can only 

be experienced by a conscious and 
aware human. 



IT IS POSSIBLE TO HAVE TISSUE DAMAGE OR AN INJURY AND NOT 
HAVE PAIN 

The brain can decide that 
there are more signs of 

safety than of danger even 
when it has information 
about tissue damage or 

injury. 



IT IS POSSIBLE TO HAVE PAIN WITHOUT TISSUE DAMAGE 

The brain uses information from many 
sources to make the decision if we are safe 

or in danger - like our environment, 
memories, and emotions. 

The brain can decide that there are more 
signs of danger than of safety even when it 
has no information about tissue damage or 

injury. 



PAIN IS ALWAYS REAL AND AN INDIVIDUAL EXPERIENCE

¡ Every person’s pain experience will be unique and individual 
based on their unique brain.

¡ No two people will experience pain in the exact same way even 
if they have the same injury. 

¡ Do not label pain as “real pain” and ”not real pain.” This is 
wrong. 



PAIN CANNOT BE TRUSTED

¡ Pain is not a reliable way 
to judge tissue the 
amount of tissue damage 
or injury

¡ Pain and tissue damage 
are not directly related

¡ Pain ≠ Tissue Damage

Severe Pain Severe Tissue Damage

Medium Pain Medium Tissue Damage

A little Pain A little Tissue Damage

No pain No tissue Damage 



¡ There are sensors 
sensitive to chemicals, 
temperature, and 
mechanical pressure. 

¡ Nociceptors: Sensors 
that are sensitive to 
signals from damaged 
tissue or the threat of 
damage.

¡ Nociceptors are are 
responsible for 
sending danger 
messages to the brain. 

¡ There are no pain 
sensors.

Tem
perature

N
ociception

N
ociception

Touch

Pressure



1. When a danger sensor is 
stimulated, it opens and 
lets positively charged 
particles into the neuron. 
2. The critical level of 
particles is reached
3. The action potential 
travels up the neuron. 
4. This danger message, 
through the action 
potential, travels to the 
axon terminals. 
5. The action potential 
causes chemicals to be 
released in the synapse,.
6. The danger message is 
sent from one neuron to 
the next. 

Photo credit: Khan Academy



7. Danger messages are 
sent through neurons to 
the spinal cord and then 
to the brain.
8. The brain determines 
if there are more signs 
of danger or more signs 
of safety from all of the 
sources of information, 
including this danger 
message.
9.  The brain decides 
that there are more 
signs of danger than of 
safety so the brain will 
create an output of pain, 
changes in movement, 
and changes in biology.

Photo credit: Arthritis.org



Signs of 
Danger

Signs of 
Safety

Pain

Decreased 
Movement

Changes in 
Biology

Need to protect

Contributes to signs of danger



NOCICEPTIVE CHANGES

¡ When there are more signs of danger 
than there are of safety, the brain wants 
more information so that it can protect 
you

¡ The brain causes changes in biology to 
make the nervous system more 
sensitive to danger messages so that it 
can protect you from further damage or 
injury. 



NOCICEPTIVE CHANGES



THREE TYPES OF PAIN

¡ Nociceptive Pain: Pain caused by damage to the tissues.

¡ Neuropathic Pain: Pain caused by damage or disease to the central 
or peripheral nervous system.  

¡ Nociplastic Pain: Pain that is caused by changes in the neurobiology 
of nociception and with no evidence of damage of the tissues or 
nervous system. 



CHANGES IN BIOLOGY THAT INCREASES THE SENSITIVITY 
OF THE NERVOUS SYSTEM

Increasing the 
neuron’s resting 

level of 
excitement

Making the sensor 
stay open longer 

Increasing the rate 
of sensor 

production

Increasing the 
effectiveness of 
danger neural 

pathways 



CHANGES IN BIOLOGY THAT INCREASES THE SENSITIVITY OF THE 
NERVOUS SYSTEM

The brain increases the speed at which nociceptors are 
produced which causes there to be more nociceptors. 

If there are more nociceptors, then more danger 
messages are sent to the brain.



CHANGES IN BIOLOGY THAT INCREASES THE SENSITIVITY OF THE 
NERVOUS SYSTEM

¡ By making the sensors stay open 
longer, more positively charged 
particles to enter the neuron at one 
time. 

¡ This causes more action potentials to 
travel up the neuron and bring the 
danger messages to the brain. 

¡ By making this change, the brain 
receives more danger messages. 

1. When a danger sensor is 
stimulated, it opens and lets 
positively charged particles into 
the neuron. 

2. The critical level of particles is 
reached

3. The action potential travels 
up the neuron. 



CHANGES IN BIOLOGY THAT INCREASES THE SENSITIVITY OF THE 
NERVOUS SYSTEM

By increasing the 
resting level of 
excitement, a 

lesser amount of 
positively 

charged particles 
are needed to 

reach the critical 
level that sends 

the danger 
message. 

1. When a danger sensor is 
stimulated, it opens and lets 
positively charged particles into 
the neuron. 

2. The critical level of particles is 
reached

3. The action potential travels 
up the neuron. 



CHANGES IN BIOLOGY THAT INCREASES THE SENSITIVITY OF THE 
NERVOUS SYSTEM



CHANGES IN BIOLOGY THAT INCREASES THE SENSITIVITY OF THE 
NERVOUS SYSTEM

¡ Neural pathways that are 
responsible for protection will 
look at the information form 
the many sources and will 
determine if pain should be 
produced. 

¡ In response to the input of 
nociceptive pain, the brain can 
increase the effectiveness of 
these danger neural pathways.



CHANGES IN BIOLOGY THAT INCREASES THE SENSITIVITY OF THE 
NERVOUS SYSTEM 

The brain produces these 
changes in the area of the 

injury so that that area can be 
protected until it heals. 

Increasing the 
neuron’s resting 

level of 
excitement

Making the sensor 
stay open longer 

Increasing the rate 
of sensor 

production

Increasing the 
effectiveness of 
danger neural 

pathways 



NOCIPLASTIC CHANGES 

¡ Nociplastic pain is pain that is associated with changes in the 
neurobiology of nociception and with no evidence of damage of the 
tissues or nervous system 

¡ Nociplastic changes are the same as the nociceptive changes 

¡ Central sensitization is another term used to describe when the 
nervous system has increased sensitivity to danger message due to 
nociplastic changes. 



NOCIPLASTIC CHANGES

¡ Nociplastic changes occur even when though is no tissue damage or 
injury that requires protection and nociceptive changes occur when 
there is tissue damage that requires protection. 

¡ When a person has persistent pain that has lasted over 6 months 
and there are no signs of nociceptive pain or neuropathic pain, it is 
likely that nociplastic changes are contributing to the pain 
experience. 



NOCIPLASTIC CHANGES 

Allodynia: pain with things that are normally not painful. 

Hyperalgesia:  More pain than expected from a thing that is usually painful. 



NEUROPATHIC CHANGES 

¡ Activation of action potentials with little or no stimulus 

¡ Abnormal activity in axons that are not directly involved in the nervous 
system damage or disease 

¡ Activation of immune cells in the area around the damage

¡ Increased effectiveness of danger neural pathways 



NEUROPATHIC CHANGES 

¡ Activation of action potentials with 
little or no stimulus

¡ Results in more danger messages

¡ A person can experience neuropathic 
pain even when not moving the affected 
body part. 



NEUROPATHIC CHANGES 

¡ Abnormal activity in axons that are not 
directly involved in the nervous system 
damage or disease 

¡ Develop symptoms like pain and tingling in an 
area of the body that is near but not part of 
the damaged nervous system. 

Photo credit: www.arthritisresearch.us/



NEUROPATHIC CHANGES 

¡ Activation of immune cells in the area 
around the damage

¡ Causes more danger messages are sent 
to the brain Signs of 

Danger
Signs of 
Safety



NEUROPATHIC CHANGES

¡ Increased effectiveness of danger neural 
pathways

¡ Changes in the peripheral nerves

¡ Changes in the areas of the brain that are 
responsible for protection and for receiving 
messages from the damaged part of the 
peripheral nervous system Signs of 

Danger
Signs of 
Safety



Factors 
contributing 
to the pain 
experience

Social, 
culture, 

environment
Nociceptive 

changes

Neuropathic 
changes

Nociplastic 
changes

Thoughts 
and BeliefsEmotions

Memories

Body 
information

Behavior

Biological, social, and 
psychological factors 

contribute to all 
three types of pain 



BODY INFORMATION 

¡ When body information is sent to the brain, it 
is not sent as nociception or danger messages.

¡ Body information is always being sent to the 
brain from many different sensors and neural 
pathways

¡ The brain then determines if it is a sign of 
danger or a sign of safety. 



BODY INFORMATION

¡ Muscle spasm

¡ Muscle tightness / decreased 
muscle length

¡ Joint stiffness

¡ Decreased ROM

¡ Muscle weakness

¡ Poor muscular endurance

¡ Poor cardiovascular endurance

¡ Difficulty breathing

¡ Chest heaviness or tightness

¡ Dizziness

¡ Fatigue

¡ Restlessness

¡ Warm feeling

¡ Cold feeling

¡ Numbness 

¡ Posture abnormalities

¡ Gait abnormalities

¡ Joint deformities 

¡ Poor Sleep  

¡ General deconditioning 

¡ Problems with regulating 
arousal level 

¡ Protective outputs 



EMOTIONS

¡ Depression 

¡ Anxiety

¡ General fear

¡ Fear of pain

¡ Nervousness

¡ Worrying

¡ Restlessness

¡ Stress

¡ Loneliness

¡ Social isolation

Part of the neural pathway that is responsible for pain is also responsible for producing these emotions.



EMOTIONS 

¡ Research has shown that up to 50% of 
people with persistent pain also have 
major depressive disorder.

¡ Know how to refer a patient to a mental 
health professional

Persistent 
Pain

Depression

Anxiety

Post-
Traumatic 

Stress 
Disorder



MEMORIES

Our brain can use memories 
without us consciously thinking 
about them or even without us 
having the ability to recall them.



MEMORIES

¡ Memories that can commonly contribute to 
the pain experience: 

¡ Experiencing pain

¡ Experiencing fear

¡ Traumatic experiences – an event that was 
unexpected and that caused the person to 
feel overwhelmed and in danger



MEMORIES

Neural pathways of the memories of traumatic experiences can often be 
very strong and effective and in this way, they can be strong contributors 

to the pain experience. 



THOUGHTS AND BELIEFS 

¡ Unhelpful thoughts and beliefs contribute to the 
pain experience because the brain determines that 
they are signs of danger. 

¡ Unhelpful thoughts contribute to pain by causing:

¡ Fear of pain and movement

¡ A desire to avoid pain and movement

¡ A hopelessness about pain
Signs of 
Danger

Signs of 
Safety



THOUGHTS AND BELIEFS

My pain is a sign that something is seriously wrong 

The crunching sound in my joints is 
not normal

Movement will make 
my pain worse 

Only surgery can fix 
this

My pain is 
permanent

There is nothing that I 
can do



THOUGHTS AND BELIEFS

Often, healthcare 
professionals, like 

physicians and 
physiotherapists, can 

contribute to unhelpful 
thoughts and beliefs. 



ENVIRONMENT

¡ Social isolation

¡ Poor support by family and friends

¡ Difficulty accessing medical treatment 

¡ Stress

¡ Lack of economic security

¡ Lack of physical safety

¡ Difficulty doing things to care for their health and 
wellbeing

Signs of 
Danger

Signs of 
Safety



ENVIRONMENT

People that live in situations of ongoing stress and insecurity have high rates of 
persistent pain.



SOCIAL AND CULTURAL CONTEXT

¡ Their cultural beliefs and practices

¡ The roles and responsibilities they have 
in the family, workplace, and community

¡ The people they spend time with and 
the thoughts, beliefs and behaviors of 
these people



SOCIAL AND CULTURAL CONTEXT



SOCIAL AND CULTURAL CONTEXT



BEHAVIOR

¡ The most common behavior that contributes to pain is the avoidance of 
pain and the avoidance of movement that a person’s brain thinks may 
cause pain. 

¡ Avoiding pain and avoiding movement that may cause pain can also 
contribute to nociceptive changes being replaced by nociplastic changes. 



CHANGES CAN BE REVERSED

Signs of 
Safety

Signs of 
Danger

Signs of 
Safety

Signs of 
Danger



HOMEWORK

¡ Practice explaining the neurobiology of pain 

¡Complete ICF models and pain charts for patients that 
you are working with 
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AFTER COMPLETING PART THREE, YOU SHOULD BE ABLE TO:

Do a biopsychosocial assessment of pain

Goals of assessment:

¡ Identify the physiotherapy problems, including the factors contributing to their pain 

¡ Establish goals for treatment

¡ Establish a treatment plan specific to the patient’s problems and goals

¡ Develop a therapeutic relationship with the patient

1



IDENTIFY THE PHYSIOTHERAPY PROBLEMS

Identify the type of pain

Nociceptive pain

Neuropathic Pain

Nociplastic pain
2



IDENTIFY THE 
PHYSIOTHERAPY 

PROBLEMS, 
INCLUDING THE 

FACTORS 
CONTRIBUTING TO 

THEIR PAIN 

3



ESTABLISH GOALS FOR TREATMENT

Establishing goals for treatment is essential as it allows you to objectively 
assess whether the person is improving in ways that are meaningful. 

Focus on function! 

4



ESTABLISH A TREATMENT PLAN SPECIFIC TO THE 
PATIENT’S PROBLEMS AND GOALS

To design an effective treatment plan, you must first understand the 
problems the patient has and their goals for treatment. 

5



THERAPEUTIC 
RELATIONSHIP

A therapeutic relationship is the 
relationship between the patient 
and the healthcare professional 

which serves to support the 
patient’s health and treatment 

outcomes. 

What do you do to think is important 
in creating trust and a positive 

interaction between you and your 
patients? 

6



THERAPEUTIC RELATIONSHIP

Open conversation

Stress

Body language

7



OPEN CONVERSATION

¡ Speaking about equal amounts

¡ Asking each other questions

¡ Both persons having opportunities to 
share their experiences and thoughts

A conversation between two experts –
the patient and the healthcare 

professional 
8



STRESS

¡ Inform the patient of the 
structure of the treatment 
session 

¡ Provide many opportunities for 
learning and to practice new 
exercises or techniques 

¡ Set a realistic home activity plan
9



STRESS

¡ Decreases concentration

¡ Difficulty learning new 
information

¡ Difficulty thinking and organizing 
information

¡ Difficulty regulating emotions –
staying calm and in control 

10



BODY LANGUAGE

Be aware of what your 
own body language is 

communicating

Notice what the 
patient’s body 

language is 
communicating

¡ Your body language

¡ Open Posture

¡ Verbalize your frustration

¡ The patient’s body language

¡ Respond to what their body is telling you 

11



THERAPEUTIC 
SPACE

The therapeutic space is the 
physical environment where 

the assessment or 
treatment is held. 

Environment contributes to 
pain.

A healing environment can 
have a direct effect on the 

treatment outcomes. 
12



THERAPEUTIC SPACE

¡ Privacy

¡ Family Members

¡ Seating

¡ Organized space

¡ Clean space with fresh air

¡ Soft lights

¡ Noise
13



ASSESSMENT 
FORM 

Take time to study 
and learn how to 

use it  

14



Before seeing the patient, fill out this information 

15



Informed consent  - the process of providing information to a patient about a healthcare 
intervention (any assessment, treatment, or test) and then asking the patient for permission to 

do this. 

¡ Purpose of the intervention (assessment or treatment)
¡ What the intervention will involve
¡ Benefits of the intervention
¡ Risks of in the intervention

16



What symptoms and problems are you having?” 
¡ Ask it in a way where the patient feels encouraged to share the details of their 

experience

¡ Give the patient the time to share their experiences

¡ Don’t interrupt the patient to ask about specific details

¡ Show the patient that you are listening and that you are interested 

17



Ask the patient to show on their body exactly where they are feeling pain and 
any other symptoms. 

18



It is your responsibility to refer the patient to other professionals that can 
help in these areas.

19



Endurance is defined as the ability of the cardiovascular and respiratory systems to maintain 
physical activity. 

Decreased endurance contributes to a decreased tolerance to activity, which means that the 
patient has a difficult time completing activities in their daily life. 

20



Signs of a fracture
• In the leg: being unable to put any weight on the leg. 
• In the arm:  being unable to put any weight on the arm. 
• Pain in a very localized area. 

If there are signs of a fracture, then refer to a doctor immediately for treatment. 
21



CANCER AND 
INFECTION

If a person has had cancer in the 
past, they are at a higher risk of 

having cancer again.

Signs of infection and/or cancer:

• Fever: body temperature of 
greater than 37 degrees.

• Unexplained weight loss

If the patient has a history of 
cancer and unexplained weight 
loss, then the risk of cancer is 

high.

Picture credit: Shrine 365
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CAUDA EQUINA 
SYNDROME

¡ Serious neurological condition 
where the lowest part of the 
spinal cord is compressed

¡ Problems with controlling 
urination and pooping 

¡ Numbness around the groin and 
genitals

¡ Low back pain

If a patient demonstrates these 
signs, have them go to the 

emergency room immediately. 

Picture credit: Spondylolisthesis Awareness

23



Understand what conditions may be contributing to pain and other symptoms 
• Diabetes
• CVA
• Cancer and cancer treatment
• Rheumatoid arthritis
• Irritable bowel syndrome
• Surgeries, injuries, and other conditions

24



Identify if the patient would 
benefit from seeing a physician or 
other healthcare professional for 

any conditions.

Untreated medical condition

Uncontrolled medical condition

Your work with the patient 
will be more successful if you 

help the patient get 
treatment for any conditions 

listed on the assessment form. 

25



DESIGN THE TREATMENT PLAN TO MEET THE NEEDS OF 
THE PATIENT

¡ Heart conditions: Safe to exercise up to a medium intensity

¡ Hypertension: Refer to physician if not controlled

¡ Diabetes: Monitor blood glucose

¡ CVA: Modify treatments as needed

¡ Seizures: Safe to do physical activity and exercise

¡ Cancer: Physical activity and exercise is safe and beneficial. 
Avoid massage, ultrasound, electrical stimulation, and laser 

¡ Asthma: Physical activity and exercise is safe and beneficial

¡ Osteoporosis: Strengthening exercises, physical activity, and 
exercise are safe and beneficial. Do not jump. 

¡ Hernia: Physical activity and exercise is safe. Make sure they 
continue to breathe. 

¡ Allergies: Avoid items if needed

¡ Anemia: Physical activity and exercise is safe and beneficial 26



MEDICAL HISTORY

Collect enough information so that you can:

1)Understand if the condition is contributing to pain or other symptoms

2)Identify if the patient would benefit from seeing another healthcare professional 
regarding this condition,

3)Design the treatment plan to meet the needs of the patient.  

¡ It is important to recognize that patients sometimes diagnose themselves with a 
condition without seeing a physician and receiving a formal diagnosis.

27



¡ Research has shown that all tissues and types of tissue injuries heal within 6 months. 

¡ With nociplastic pain and changes, the pain and other symptoms, like swelling or difficulty moving 
the body part, will gradually get better over time. 

¡ With neuropathic pain and nociplastic pain, the pain and symptoms will remain the same or will get 
worse over time. 

Nociceptive Pain is pain associated with damage to the tissues.

28



Neuropathic Pain is pain associated with damage or disease to the central or peripheral nervous system.

To assess for neuropathic pain, you need to determine if the patient has any damage or disease to the central or 
peripheral nervous system.

29



Diabetic Peripheral Neuropathy 

¡ Damage to the nerves

¡ Standard pattern

¡ Additional symptoms: urination, constipation, poor vision, dizziness, increased heart rate, difficulty swallowing, 
and difficulty maintaining appropriate blood pressure and body temperature

¡ Use the patient’s body chart to determine if the patient’s symptoms are the same as the pattern of 
symptoms for diabetic neuropathy

Photo credit: merritt health and wellness 
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CANCER AND CANCER TREATMENT

¡ Cancer cells can contribute to neuropathic pain if the cancer 
cells are invading the nervous system. 

¡ Chemotherapy induced peripheral neuropathy = CIPN

¡ CIPN has a standard pattern: symptoms are in both hands and up 
to the middle of the lower arm and in both feet and up to the 
knees. 

¡ CIPN Symptoms: pain, tingling, numbness, burning, weakness, 
cramps, and decreased sensation. 

¡ If the patient had chemotherapy, then look at the body 
chart  to determine if the pattern of the patient’s 
symptoms are the same as the pattern for CIPN. 

Photo credit: NCCN Task Force Report: Management of Neuropathy in Cancer
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¡ The pattern of symptoms with a peripheral nerve 
injury will be based on the specific nerve that is 
damaged.
¡ See dermatomes

¡ Pain, numbness, tingling, burning, muscle weakness, poor 
coordination 

¡ Nerves in the central nervous system (spinal cord 
and brain) can be damaged and can contribute to 
neuropathic pain throughout the body. 

¡ If there is an injury to a nerve, then use the 
patient’s body chart to determine if the 
injury to the nerve would be a logical cause 
for the pattern of symptoms that the 
patient has. 

Photo credit: Keegan, J. J., and Garrett, F. D.
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SHINGLES AND 
NEUROPATHIC PAIN

¡ Painful rash

¡ Can cause long-term damage to 
the nerves 

¡ If the patient had shingles in the 
past, ask where the patient had 
the rash from shingles. If the 
rash was in the same area that 
the current pain and symptoms 
are, then neuropathic pain and 
changes caused by shingles are 
likely. 

Photo credit: Healthlink BC
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ASSESSING FOR NOCIPLASTIC CHANGES

Research has shown that all tissues and types of tissue injury heal within 6 months. 

Allodynia is when a person experiences pain with things that are normally not painful. 34



¡ Nociplastic pain does not have a standard pattern like 
nociceptive pain and neuropathic pain. 

¡ Nervous system’s increased sensitivity affects neural 
pathways for sleep, moods and emotions, and cognitive 
ability. 35



¡ Many changes seen on 
imaging are normal 
changes and not a 
primary cause of pain

¡ Just as we have 
wrinkles on our skin 
when we age, we also 
have normal changes in 
the tissues inside our 
body as we age. 

¡ Treating this one 
biological change will 
not result in removing 
the pain. 

36



NORMAL CHANGES 
IN THE SPINE

¡ Disc degeneration,

¡ Disc bulge/disc 
herniation

¡ Disc protrusion

¡ Annular fissure,

¡ Stenosis

¡ Arthritis.
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NORMAL CHANGES

Shoulder:

¡ Rotator cuff partial tears

¡ AC joint degeneration

¡ Arthritis

¡ Fluid in the AC joint

¡ Cysts in the bones

¡ Cysts in the joints

¡ Changes in the tendons

¡ Tendonitis

¡ Labral tears

¡ Bursitis 

Elbow: 
• Enthesopathy of the extensor carpi radialis brevis (ECRB) 

(also know as tennis elbow or inflammation of the extensor 
tendons)

• Changes in other tendons of the elbow
• Degeneration of bone, cartilage, and tendons
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NORMAL CHANGES

Hip:
¡ Labral tears
¡ Osteoarthritis
¡ Degeneration of cartilage
¡ Tears in ligementum teres
¡ Cysts
¡ Bone edema,
¡ Various changes in the femur 

bone

Knee: 
• Arthritis
• Osteophytes
• Cartilage damage
• Bone marrow lesions
• Subchondral cysts
• Meniscal tears
• Degeneration of meniscus
• Synovitis
• Tears in ligaments

Ankle: 
• Bone marrow edema
• Lesions in the 

ligaments
• Arthritis

39



¡ Clinical depression: when symptoms of depression interferes with their ability to function in daily life.

¡ Depression and persistent pain often occur at the same time.  
40



Reasons why persistent pain and depression often occur at the same time: 

¡ Decreased ability to perform activities in daily life

¡ Decreased ability to do what is expected of them at home, work, and in the 
community

¡ Poor sleep

¡ Worrying about the future

¡ Decreased physical activity

¡ Decreased social interactions

¡ Difficulty believing in a positive future and that the condition/s can or will change

¡ Lack of confidence in their ability 

¡ Fatigue
41



SCREENING 
TOOL FOR 
DEPRESSION

¡ Use the screening tool to identify symptoms 
of depression

¡ Standard tool - it must be done just as it is 
written 

¡ Total score is 2 or lower: the person is 
unlikely to have depression and you don’t 
need to do anything. 

¡ Total score is 3 or above: the patient may 
have depression. Refer the patient to a 
mental health professional that has 
experience working with people with 
depression and pain. 
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¡ Decreased motivation and 
energy

¡ Set realistic goals – Set small 
goals

¡ Increase physical activity in 
daily life

¡ May need to progress more 
slowly

¡ Decreased memory and 
concentration

If you think that the patient 
is showing increasing signs of 
depression, then you can do 

the depression screening 
tool again and/or refer the 
patient to a mental health 

professional
43



¡ Clinical anxiety: the person lives with a constant feeling of nervousness, alertness and worry and it interferes with 
their ability to function in daily life.

¡ General anxiety: constant feeling of nervousness and worry

¡ Panic attack: Sudden increase in anxiety with intense feelings

¡ Anxiety and persistent pain often occur at the same time

44



¡ Fear avoidance strategy is active in anxiety and persistent pain

¡ This screening tool is a standard tool so it must be done just as it is 
written 

¡ Total score is 2 or lower: the person is unlikely to have anxiety and you 
don’t need to do anything. 

¡ Total score is 3 or above: the patient may have general anxiety and you 
should refer the patient to a mental health professional that has 
experience working with people with anxiety and pain. 

¡ Anxiety does not make it inappropriate or unsafe to provide treatment 
and it also does not make the treatment in effective. 
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WAYS TO RESPOND 
IF A PERSON HAS 
SIGNS OF ANXIETY:

¡ Say out loud what you see 
Belly breathing

¡ Change the position of the 
patient

¡ Do the activity at a different 
time – but do not avoid

¡ Walk or other gentle pain-
free movement

¡ Keep yourself calm 

¡ Discuss with the patient 
what could help

46



¡ Traumatic events: events that 
unexpected and that are difficult to 
cope with.

¡ Post Traumatic Stress Disorder 
(PTSD):  
¡ Mental health condition

¡ The traumatic event is so severe or so 
painful that it causes the nervous system 
to become extra sensitive and to have 
difficulties processing information 
accurately 

¡ Curable 
47



SIGNS OF PTSD

¡ Changes in energy levels - extreme nervousness, getting angry easily, lack of motivation to do anything, and/or 
difficulty feeling joy

¡ Flashbacks 

¡ Dissociation 

¡ Symptoms of depression and/or anxiety

¡ Poor sleep 

¡ Poor concentration and memory 

¡ Increased sensitivity to pain

¡ Difficulty feeling small changes in physical sensations like pain and muscle tension

¡ Difficulty noticing small changes in emotions and behavior

48



¡ PTSD and persistent pain occur at the same time

¡ This screening tool is a standard tool so it must be done just as it is 
written. 

¡ Two or less “yes” answers: the person is unlikely to have PTSD and you 
don’t need to do anything. 

¡ Three of more “yes” answers: the patient may have PTSD and you should 
refer the patient to a mental health professional that has experience 
working with people with PTSD. 

¡ PTSD does not make it inappropriate or unsafe to provide treatment 
and it also does not make the treatment in effective. 49



What to do if the person has a PTSD 
reaction or increased anxiety: 

¡ Belly Breathing

¡ Change position

¡ Walk around the room

¡ Drink water

¡ Keep yourself calm with belly breathing

¡ Change the activity – but don’t avoid forever

¡ Gentle and pain-free movement

¡ Discuss what can be done to help 

What to do if the person dissociates:

¡ Talk slowly but clearly to the patient. 
Continue to talk.

¡ Tell the patient where they are and who you 
are. 

¡ Use their name often. 

¡ Continue to tell the patient that they are 
safe. 

¡ Do not touch the patient as this may scare 
them and increase the reaction.  

If the person has increased signs of PTSD and the person is unable to return to a stable state, then get 
support immediately. 

The person should not return home while having significant symptoms. 
50



PTSD

¡ It can be harmful to have the patient share their traumatic experiences with you
¡ Severe anxiety reaction

¡ Prolonged depression

¡ Increased suicide risk 

¡ If the patient wants to share the details:
¡ We should concentrate on pain and function

¡ Sharing this with the right professional is important

¡ Refer to a mental health professional
51
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BRING BOTH ARMS BEHIND BACK

¡ Pain

¡ ROM – use landmarks on the body 

¡ Weakness

¡ Fear, anxiety, and protective responses

¡ Balance

¡ Quality of movement 

53



STAND ON RIGHT LEG FOR 5 SECONDS; STAND ON LEFT LEG FOR 
5 SECONDS

¡ Pain

¡ Weakness

¡ Fear, anxiety, and protective responses

¡ Balance

¡ Quality of movement 

Photo credit: alignforhealth.com
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¡ Use the body chart to select the area with the most pain

¡ Lightly touch this area with a tissue or your finger

¡ Sign of allodynia: pain starts or pain increases
55



¡ Have the patient actively move the area of pain

¡ If you already observed this, then do not need to repeat

¡ It is your judgment to whether the patient has significant pain during the movement56



PATIENT IS AFRAID TO MOVE THE AREA WITH PAIN:

¡ Refuse to do the movement
¡ Move slowly
¡ Only move through part of the 

movement
¡ Say they are nervous or that they are 

afraid that the movement will cause pain 
or damage

¡ Increased speed of breathing
¡ Holding of the breath
¡ Increased muscle tension in body
¡ Making fists with the hand
¡ Facial expressions and grimacing of the 

face

57



Measure any significant ROM limitations 58



¡ Use a solid seat that is 40cm high.

¡ If the patient has less than normal functional ability, the 
treatment plan should include treatments to improve balance 
and functional ability.
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Write any additional observations or the results of any additional testing in 
this space on the assessment form. 60



OUTCOME MEASURES

¡ Outcome measures are only accurate if you complete them exactly as 
they are instructed

¡ Outcome measures are used for the following reasons:
¡ Provide information to help determine the type of pain and changes

¡ Provide information to help design the most effective treatment plan

¡ Provide evidence of improvements by repeating the same outcome 
measures throughout the treatment sessions and comparing scores 
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¡ Measures the patient’s ability to manage their pain and participate fully in life despite having 
pain

¡ Show the patient the visual scale
¡ Add the two scores to get the total score
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¡ Poor sleep is one factor that contributes to the pain experience
¡ Read the question and the four options to the patient exactly as they are written
¡ The patient must select one option. You cannot select the option based on what the patient 

shares
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PHYSICAL ACTIVITY

¡ Low amounts of physical activity contribute to the pain experience. 

¡ People that do more regular physical activity have lower rates of persistent pain. 

¡ People with persistent pain have lower levels of physical activity.

¡ Physical activity and exercise are effective clinical treatments to decrease pain and improve function.

¡ Physical activity decreases the sensitivity of the nervous system which has an effect on decreasing pain. 

¡ Low levels of physical activity result in conditions that can contribute to pain like muscle weakness, 
poor cardiovascular endurance, poor muscular endurance, joint stiffness, and muscle tightness. 

¡ To achieve all of the health benefits of physical activity, adults should participate in at least 150 minutes 
of medium-intensity physical activity per week
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¡ Read the question to the patient exactly as it is written. 

¡ The question describes the detail about “working up a sweat” 
because this indicates that they are participating in medium 
intensity of physical activity and not low intensity physical 
activity. 
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¡ Focus on improving function rather than pain

¡ Ask the patient to identify 3 functional activities that are difficult for them.

¡ Show the patient the visual scale

¡ Have the patient provide a score for each activity
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Determine the 
type or types of 

pain

Do the outcome 
measure specific 
to the type of 

pain

Develop a 
treatment plan
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¡ The pain and symptoms are localized –Body chart

¡ The pain pattern is related to a specific tissue injury or damage - Body chart, 
the information the patient told you, and your knowledge of anatomy

¡ The patient has experienced pain for less than 6 months  - Section 7

For the patient to have nociceptive pain and changes, all three items must 
be true. 
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See the handout

¡ The pain and symptoms are along a nerve distribution –Body chart, your knowledge of anatomy

¡ The patient has a disease or injury of the nervous system and the pain pattern is related to it – Section 8

¡ The pain and symptoms are described as burning, shooting, numbness, and tingling: - Body chart

¡ There are sensory changes like decreased sensation and muscle weakness that are along a nerve 
distribution – assessment if possible

¡ Positive results on image and medical tests are relevant to the pain experience and an injury or disease of 
the nervous system: Section 10

69



¡ The pain pattern is not related to a specific tissue injury or damage: –Body chart, Section 9 

¡ The patient has experienced pain for more than 6 months - Section 9 

¡ The pain and symptoms are widespread and not localized – Body chart and section 9 

¡ The patient has other symptoms like fatigue, headaches, or difficulty thinking – Section 2 and 
section 9 

¡ There are signs of allodynia and/or hyperalgesia – Section 15

¡ There is a positive screen for PTSD, anxiety, and/or depression or other signs of emotional 
problems – sections 11,12, and 13
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¡ Nociceptive pain and changes - conduct the assessment for nociceptive 
pain and changes

¡ Neuropathic pain and change - conduct the assessment for neuropathic 
pain and changes which includes the Pain Detect Questionnaire

¡ Nociplastic pain and changes - conduct the assessment for nociplastic 
pain and changes which includes the Central Sensitization Inventory

Determine the 
type or types of 

pain

Do the outcome 
measure specific 
to the type of 

pain

Develop a 
treatment plan
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¡ Examine the area
¡ Remove clothing 
¡ Have good lighting
¡ Compare the area to the other side 
¡ Use the back of your hand to assess temperature 
¡ You must be sure that the patient does not have neuropathic or nociplastic pain and changes 

before you can proceed with a treatment plan for nociceptive pain and changes.
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For this body chart, the patient should select one main area of pain. 
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¡ Describe each 
picture using 
the words 
provided. 

¡ The patient 
should then 
select which 
picture best 
describes their 
pain experience.
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Calculate the total score for section 1 by putting the score from question 1 in the first 
line and putting the score from question 2 in the second line. Then add these two 

number up to get the total score for section 1. 
75



¡ Make sure that they 
understand that they 
are only talking about 
the area that you 
selected on the body 
chart in question 1 of 
this questionnaire. 

¡ Read each question 
exactly as it is written.

¡ Calculate the total 
score for section 2 
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Calculate the final score
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¡ The CSI is a clinical tool to 
assess if a patient has 
nociplastic pain and changes. 

¡ Show the patient the visual 
scale and explain it to them.

¡ Read each statement to the 
patient exactly as it is written. 

¡ The patient must select the 
score. 

¡ After the patient has provided 
a score for every question, 
add up the totals for each 
column. Never=0, Rarely=1, 
Sometimes=2, Often=3, 
Always=4. Then add up the 
total score. 
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You want to understand if the patient is able and ready to commit to coming to 
treatment sessions regularly.  You will use this information to create a realistic 

treatment plan. 
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After you finish the assessment you should discuss the treatment plan with the 
patient. 

After the discussion, ask the patient if they agree to the treatment plan. 
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The treatment plan is important for the following reasons:

¡ Organizes the information 

¡ Provides a summary of the patient and treatment plan 

¡ Guides you to select the most effective treatment plan

¡ Identifies goals for the treatment

¡ Organizes the outcome measures so that you can measure progress
81
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¡ You should write the date of the assessment in the space provided.

¡ The column called “Check when the goal is achieved” should be checked with patient 
has achieved this goal.  
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If the patient already has a time of 8 seconds or less, then the patient is at 
a normal level of functional ability.  In this case they do not need to work 

on this goal and you can check the box for “check when the goal is 
achieved.” 84



The goal is increasing the total score as high as possible. The 
highest possible score is 12. If the patient already has a score of 

12, then you can you can check the box for “check when the goal 
is achieved.”
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The goal is to have a rating of fairly good or very good. If the 
patient already has one of these ratings, then you can you can 

check the box for the column “check when the goal is achieved.”86



The goal is to do at least 2.5 hours per week. If the patient 
already does at least 2.5 hours of physical activity per week, then 
you can you can check the box for the column “check when the 

goal is achieved.”
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The goal is for the score reported at the initial assessment to 
improve by at least 3 points during treatment. Research has 

shown that this is a meaningful improvement. 88



The goal is for the total score to be 15 or less. If the patient 
already has a score of 15 or less, then you can you can check the 

box for the column “check when the goal is achieved.” 89



The goal is for it to be No – the patient does not have these 
symptoms. If the patient already is no for this goal, then you can 
you can check the box for the column “check when the goal is 

achieved.”
90



You should have treatments described for every problem that you selected in the 
Physiotherapy Problems section of the treatment plan. 
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PASSIVE TREATMENTS

¡ Research has shown that the other passive treatments listed above are not effective 
at treating pain, especially nociplastic pain. 

¡ If you choose to provide a passive treatment, follow these guidelines: 
¡ Spend the majority of the treatment session providing the active treatments described in the 

treatment manuals

¡ Only provide passive treatments during the first few treatment sessions 

¡ Educate the patient that the entire treatment is working to provide them with the knowledge and 
skills to take care of themselves. 

¡ Educate the patient so that they understand that active treatments are an important part of 
treatment You can use this TNE to explain it.   

92



It is your responsibility to work with the patient to help them see the recommended 
healthcare professional. 
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PHYSICAN REFERAL

¡ Section 6 - any uncontrolled medical conditions that would benefit 
from support by a physician 

¡ Imaging:
¡ Images are not required for low back pain except if there are signs of nerve 

compression or a serious medical condition.

¡ Should only recommend imaging for a potential nerve compression – your 
assessment and total score 15 to 38 on the Pain Detect Questionnaire

¡ You should refer for imaging if there are signs of a serious medical condition94



REFERRALS

Equipment
It is your 

responsibility to 
make sure that 
the patient has 
any equipment 
that they need 

to be able to do 
as much as they 
can in daily life 
and to remain 

safe. 

Mental health 
professional

Sections 11, 12, 
and 13 of the 

assessment for 
the results of 
the screenings 
for depression, 

anxiety and 
PTSD. 

Social worker
financial, legal, 
social support, 

housing, 
education, or 
anything else 

that is creating a 
stressful living 

situation. 

Other 
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PRACTICE
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