
8. Understanding Chronic Pain
BASIC SCIENCE LEVEL 2



Outline
• Take home message for chiropractic and low back pain

• Take home message for chiropractic and neck pain

• Take home message for chiropractic and headaches

• Examples of how you talk about the clinical literature (HA example)

• How to communicate what pain is

• How a ‘confused’ brain alone can create feelings of pain

• Why chiropractic adjustments helps (the latest neuroplasticity model)

• Subclinical spinal pain and the research that exists

• How stress can cause subluxations

• How stress is an alarm system
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Take home message for Chiropractic & Low Back Pain

“For people with low back pain chiropractic care is as 
effective, if not more effective than other treatment 
options. 

More research needs to be done to work out just how 
effective it is.

But for now, the research suggests there are no better 
treatment options available.”

Ruddock et al. J Chiropr Med 2016;15(3):165-83. Goertz et al. J Electromyogr Kinesiol 2012;22(5):670-91. Rubinstein et al. Spine (Phila Pa 1976) 2013;38(3):E158-77. Furlan et al. Evidence-based 
complementary and alternative medicine : eCAM 2012;2012:953139. Hidalgo et al. J Man Manip Ther 2014;22(2):59-74. Menke. Spine (Phila Pa 1976) 2014;39(7):E463-72.Standaert et al. Comparative 
effectiveness of exercise, acupuncture, and spinal manipulation for low back pain. Spine (Phila Pa 1976) 2011;36(21 Suppl):S120-30. Rubinstein et al. Spine (Phila Pa 1976) 2011;36(13):E825-46.© Haavik Research 2019



Take home message for Chiropractic & Neck Pain

“For people with neck pain, chiropractic care is as 
effective care option. 

More research still needs to be done to work out 
exactly how effective it is, but its as good as 
other care options that are available. 

It’s also cost effective and it’s safe.”

Bryans et al. Evidence-based guidelines for the chiropractic treatment of adults with neck pain. J Manipulative Physiol Ther 2014;37(1):42-63. Wong et al. Are manual therapies, passive physical 
modalities, or acupuncture effective for the management of patients with whiplash-associated disorders or neck pain and associated disorders? An update of the Bone and Joint Decade Task Force on Neck 
Pain and Its Associated Disorders by the OPTIMa collaboration. Spine J 2016;16(12):1598-630. Gross et al. Manipulation or mobilisation for neck pain: a Cochrane Review. Man Ther 2010;15(4):315-33.© Haavik Research 2019



Take-home message for Chiropractic & Headaches
“For people with some types of headaches 
(migraine & cervicogenic) chiropractic care is as 
effective, or more effective than drugs and other 
treatment options. 
For some types of headaches more research still 
needs to be done to work out exactly how 
effective chiropractic care is. 
But chiropractic care is safe and well worth 
trying if you or someone you know is suffering 
from headaches.”

Bryans et al. Evidence-based guidelines for the chiropractic treatment of adults with headache. J Manipulative Physiol Ther 2011;34(5):274-89. Bronfort et al. Effectiveness of manual therapies: the UK 
evidence report. Chiropr Osteopat 2010;18:3. Millstine er al. Complementary and integrative medicine in the management of headache. BMJ 2017;357. Bronfort et al. Non-invasive physical treatments for 
chronic/recurrent headache. Cochrane Database Syst Rev 2004(3):CD001878.
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Pain is in the brain
• Pain sensation is caused 100% of the time in the brain

• IT IS VERY REAL!!!! (caused by brain does NOT mean patient is making it up!!)

• Can be due to tissue damage (especially in acute situations)

• BUT can be due to brain perception of potential threat of tissue 
damage

• Pain sensation ≠ tissue damage (particularly for chronic pain)
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McCabe, C. S., Haigh, R. C., Halligan, P. W., & Blake, D. R. (2005). Simulating sensory–motor incongruence in healthy volunteers: implications for a cortical model of pain. Rheumatology, 44(4), 509-516. 
doi:10.1093/rheumatology/keh529 © Haavik Research 2019



Subluxations likely cause incongruent sensory 
experiences – hence lead to pain (danger) feelings

Compromised 
(spinal) movement 

patterns

Compromised 
neurophysiology

Compromised
Awareness & 
Adaptability 

Incongruent 
sensory 
experiences!!!!

Do we have any 
evidence for this?
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Spinal dysfunction vs Healthy people
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Subclinical neck pain references
• Andrew D, Yielder P, Haavik H, Murphy B. The effects of subclinical neck pain on sensorimotor integration 

following a complex motor pursuit task. Exp Brain Res. 2018/01/01 2018;236(1):1-11.
• Baarbe JK, Holmes MW, Murphy HE, Haavik H, Murphy BA. Influence of Subclinical Neck Pain on the Ability 

to Perform a Mental Rotation Task: A 4-Week Longitudinal Study With a Healthy Control Group Comparison. 
J Manipulative Physiol Ther. Jan 2016;39(1):23-30.

• Daligadu J, Haavik H, Yielder P, Baarbe J, Murphy B. Alterations in cortical and cerebellar motor processingt in 
sub-clinical neck pain patients following spinal manipulation Journal of Manipulative & Physiological 
Therapeutics. October 2013;36(8):10.

• Farid B, Yielder P, Holmes M, Haavik H, Murphy B. Subclinical neck pain leads to altered multi-sensory 
integration at baseline and four week follow-up relative to healthy controls. Paper presented at: ACC-RAC 
Platform and poster presentation abstracts, 2017; Washington DC, USA.

• Haavik H, Murphy B. Subclinical neck pain and the effects of cervical manipulation on elbow joint position 
sense. Journal of Manipulative & Physiological Therapeutics. 2011;34:88-97.

• Zabihhosseinian M, Holmes MWR, Howarth S, Ferguson B, Murphy B. Neck muscle fatigue differentially 
alters scapular and humeral kinematics during humeral elevation in subclinical neck pain participants versus 
healthy controls. J Electromyogr Kines. 4/1/April 2017 2017;33:73-82.

• Paulus I, Brumagne S. Altered interpretation of neck proprioceptive signals in persons with subclinical 
recurrent neck pain. J Rehabil Med. Jun 2008;40(6):426-432.

• Baarbé J. Effects of Altered Sensory Input from the Neck on Cerebellar Function, Body Schema and 
Sensorimotor Integration. Ontario, Canada: Health Sciences, University of Ontario Institute of Technology; 
2015.

• Baarbé, J.K., Yielder, P., Haavik, H., Holmes M.W.R., Murphy, B. (2018) Subclinical recurrent neck pain and its 
treatment impacts motor training-induced plasticity of the cerebellum and motor cortex. Plos One. 
2018;13(2):e0193413. © Haavik Research 2019



A person comes in and you discover they have 
recurring mild ache pain or tension in their spine…
What MIGHT be going on for 
this person:

How MIGHT this be expressed for this person ?
What questions could you ask?

Poor shoulder/elbow 
proprioception

Might bump into things, Might knock elbow on door frames

Poor motor learning May not learn movements well. Struggling to write, struggling with 
sport, struggling with work-related movement skills (not learning well)

Poor multimodal integration of 
sound and visual information

May have more falls (as slower to identify surroundings and respond to 
them appropriately), may find it hard to function in noisy sensory-rich 
surroundings, may struggle to identify objects fast

Poor arm movements May be clumsy, miss objects they are trying to grasp, put cup down so 
falls off table (as missed table edge), etc

Poor cerebellar-cortex 
communication

Clumsiness, poor motor learning, struggling to learn instrument, sport, 
work tasks, shaky, poor fine motor control, 

Neck muscle fatigue Gets sore neck, feels head is too heavy for their body, needs to rest 
often

© Haavik Research 2019



Neuroplasticity: 
Changes to the function or structure of neurons due 

to changes in afferent input.
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Bio-plasticity
Your brain and body remembers!
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Maladaptive vs Adaptive Plasticity

© Haavik Research 2019



HE
AL

TH
Y

PA
TH

O
LO

GY

Spinal Arthropathy
Disc herniation
Spinal cancer
Fractures

Chronic pain

Symptoms
Appear

Enough
Symptoms
To fit disease 
categorySubclinical Pain Category

Adaptive Plasticity

Maladaptive Plasticity
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Vachon-Presseau E, Centeno M, Ren W, et al. The emotional brain as a predictor and amplifier of chronic pain. J Dent Res. 2016;95(6):605-612.
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PTSD
Anxiety
Suicide
Bipolar disorder
Schizophrenia
Major Depression

Symptoms
Appear

Stress Induced Maladaptive Neuroplasticity  

Positive neuroplastic adaptations

Enough
Symptoms
To fit disease 
category

Traumatic 
Event

Increased HR, 
BP, BR
Irritability
Emotionally 
Aroused
Anxiety
Depression

Sleep & digestive 
Drug/alcohol abuse
Memory/Attention
Tight/sore big muscles
Frequent subluxations
Pain
Addictions

ADHD
Autism
Heroin addiction
Autoimmune
Fibromyalgia
CFS

Stress
(eg VS)

Chronic pain
Coronary artery 
disease
Diabetes
Cancer
Obesity
Alzheimer's 
disease
Endocrine 
disorders

Traumatic 
Event

Stress
(eg VS)
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Effects of Stress on Pain
“Stress has multifaceted effects on pain. On the one hand, it is a 
powerful inhibitor of nociception and inflammation; on the other hand, 
it contributes to enhanced pathological states including the 
establishment and continuation of chronic pain.”

Vachon-Presseau E. Effects of stress on the corticolimbic system: implications for chronic pain. Prog Neuropsychopharmacol Biol Psychiatry. 2018/12/20/ 2018;87:216-
223.

Background noise problem!
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Background noise problem!





























Sharyn, If you want to put this into that slide with practice is stressful, you can then have it disappear too and I can appear, talking. Up to you. I don’t mind either way. I obviously asked my student to draw this one too 
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Chronic Stress causes/worsens/chronifies Pain

Li X, Hu L. The role of stress regulation on neural plasticity in pain chronification. Neural Plas. 2016;2016; Abdallah CG, Geha P. Chronic pain and chronic stress: two sides of the same coin? Chronic 
Stress. 2017;1:2470547017704763.

Background noise problem!


Background noise problem!





























Sharyn, If you want to put this into that slide with practice is stressful, you can then have it disappear too and I can appear, talking. Up to you. I don’t mind either way. I obviously asked my student to draw this one too 
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Biologically plausible mechanisms for how 
you get subluxated

STRESS (emotional, chemical or structural)

“However, if the long muscles are turned on, the shorter ones, for 
example the stabilizing muscles between vertebrae, go to sleep – there 
is no need for them if you are trying to avoid danger.” 

(Butler & Moseley, 2003; Explain Pain; page 90)

Butler D, Moseley GL. Explain Pain. Adelaide, Australia: Noigroup Publications 2003. © Haavik Research 2019
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