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The HANDOUT for today’s Class (the slides)
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Do you have a spine 
model in your practice?

© Haavik Research 2025

Do you have a brain model in your practice?

© Haavik Research 2025
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Outline

• What is the Brain Model of Chiropractic?
• How do you incorporate this new science into 

practice?
• How often, and for how long should we see our 

patients – according to the available science?
• The power of a single adjustment session
• Where in the brain do we find changes after 

chiropractic care?
• The latest brain network research
• Symptoms, and how they become a chronic 

problem, and how chiropractic care can help
• Future directions

© Haavik Research 2025
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heidihaavik.com

TODAY’S HANDOUT
& Gifts

What is the 
Brain Model of 
Chiropractic?

© Haavik Research 2025
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Short Version
What is Chiropractic?

“Research indicates that chiropractic care, that 
includes the adjustment of vertebral subluxations, 
enhances brain-body communication, allowing your 
brain to more accurately interpret internal and 
external signals. This improved perception of what 
is happening inside you and around you enables 
your brain to optimize bodily functions and adapt 
more effectively to your environment.”

Heidi Haavik

© Haavik Research 2025

Research indicates:

1. That chiropractic care, that includes the adjustment of vertebral 
subluxations, 

2. Enhances brain-body communication, 
3. Allowing your brain to more accurately interpret internal and 

external signals. 
4. This improved perception of what is happening inside you and 

around you 
5. Enables your brain to optimize bodily functions and 
6. Adapt more effectively to your environment.

© Haavik Research 2025
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MUSCLE
SPINDLES Extra-fusal fibres

Intra-fusal fibres

α- motor 
neurone

γ- motor 
neurone

Type 1a & 
II afferents

© Haavik Research 2025

Vertebral 
subluxation

Altered vertebral 
column function

Altered vertebral 
column afferent 

input

Altered vertebral 
column motor 

control

Exteroceptive input:
• Vision
• Olfaction
• Audition
• Gustation

Abnormal multisensory 
processing and filtering 

of exteroceptive and 
interoceptive stimuli and 
abnormal sensorimotor 

integration

Interoceptive input:
• Pain
• Temperature
• Chemoreception
• Emotions
• Proprioception

Past experiences 
and expectations 
about the future

Impacting:
• Whole body 

proprioception
• Whole body 

motor control
• Whole body 

control, 
homeostasis, 
neuro- and bio-
plasticity

• Resilience, 
adaptability, 
function, 
wellbeing

Spinal adjustment

Haavik et al 2021 EJAP 

The Contemporary 
Brain Model of 
the Subluxation & 
Effects of the  
Adjustment
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What is a Subluxation 
according to the science?

© Haavik Research 2025

1 2

Vertebral 
Subluxation

What is spinal dysfunction? 
What is normal spinal function?

© Haavik Research 2025
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© Haavik Research 2025

© Haavik Research 2025
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Bones do not 
move themselves

© Haavik Research 2025

It is a complex system

• Reactive
• Feed-forward (predictive)
• Tonic

© Haavik Research 2025
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MUSCLE
SPINDLES Extra-fusal fibres

Intra-fusal fibres

α- motor 
neurone

γ- motor 
neurone

Type 1a & 
II afferents

© Haavik Research 2025
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© Haavik Research 2025

What can causes vertebral subluxations? 

© Haavik Research 2025
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© Haavik Research 2025

Subluxated segment deep 
paraspinal muscles over time 
become:

• Stiff and Fibrotic

• Atrophied (shrunk)

• Fatty infiltration

• Change fibre type 

• Degeneration around joint

• Stretch receptors dysfunction

What happens when the spine dysfunctions? 

Deep paraspinal muscles 
around a ‘healthy’ segment 
are:

• Plump

• Larger in size

• Slow-twitch fibre type

• No fatty infiltration

• Move freely

• Healthy stretch receptors

GoodNOT Good
© Haavik Research 2025
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Faur, C., Patrascu, J.M., Haragus, H. and Anglitoiu, B., 2019. Correlation between multifidus fatty atrophy and lumbar disc degeneration in low back pain. BMC musculoskeletal disorders, 20(1), pp.1-6.
© Haavik Research 2025
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Interpreting sound and visual information

© Haavik Research 2025

Chiropractic 
Subluxation

So brain does NOT 
know accurately 
what is going on

Poor body awareness
Poor body control
Poor function

Changes brains internal 
representations about what is 
going on inside and outside body

Stress

OR

Injury

Small muscles closest to spine and skull 
go to sleep

Info sent to 
brain

Altered messages going to brain 
from spine

Self 
perpetuating 

cycle

© Haavik Research 2025
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This is where your chiropractor can help

Anderst et al. 2018  The Spine Journal.

The facet joints gap during a thrust and you 
get increased intersegmental ROM!

© Haavik Research 2025
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Subluxated segment deep 
paraspinal muscles over time 
become:

• Stiff and Fibrotic

• Atrophied (shrink)

• Fatty infiltration

• Change fibre type /function

• Degeneration around joint

• Stretch receptors dysfunction

What happens when the spine dysfunctions? 

Deep paraspinal muscles 
around a ‘healthy’ segment 
are:

• Plump

• Larger in size

• Slow-twitch fibre type

• No fatty infiltration

• Move freely

• Healthy stretch receptors

GoodNOT Good
© Haavik Research 2025

© Haavik Research 2025

It takes more than four weeks of exercise 
before you alter the morphology of the muscle

Implications for practice!
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© Haavik Research 2025

© Haavik Research 2025
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© Haavik Research 2025

So for how long and how 
often should we adjust 
subluxations to improve 
the morphology of these 
muscles?
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© Haavik Research 2025

Spinal dysfunction vs Healthy people

© Haavik Research 2025
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This tells me that for some people, being 
subluxations, has resulted in their brain….
• Not controlling their neck muscle function in an ideal way
• Not controlling arm muscles in an ideal way
• Altering body posture 
• Reducing the accuracy with which the brain interprets sound and 

visual information
• Changing communication between different parts of the brain
• Making the brain less accurately aware of what is occurring in the arm
• Reducing the brains ability to accurately mentally rotate items

Effects of 
Adjustment

So brain knows 
MORE accurately 
what is going on

Improved body awareness
Improved body control
Improved function

Changes brains internal 
representations about what is 
going on inside and outside body

Adjustment

Stretches small muscles closest to 
spine and scull

Info sent to 
brain

Bombards brain with 
mechanoreceptor input

© Haavik Research 2025
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Implications

• The brain model is FAR MORE impactful 
that the structural pathology MOPI model 
ever could be 

• Because EVERY adjustment impacts the 
BRAIN!!! (Prefrontal cortex and Cerebellum)

Brain Model 
of Subluxation

© Haavik Research 2024

heidihaavik.com

TODAY’S HANDOUT
& Gifts
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How do you 
incorporate this new 
science into 
practice?

© Haavik Research 2025

Patient-Focused, Evidence-Based Practice
Dr David Sackett - The father of evidence-based medicine 

1. What the condition is

2. How your care works

3. The efficacy & safety of 
chiropractic care

4. The efficacy & safety of 
current medical care

Basic Science

Clinical 
Science

© Haavik Research 2025

Relevant 
Scientific 
Evidence

Patient’s values 
and preferences

Clinical 
experience 
and judgment

EBP

51
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Basic Science          vs          Clinical Science
• Mechanisms

• How something works

• What something is

• What happens in the 
brain after an 
adjustment 

• What effect an intervention 
has on a health outcome

• What health benefits there 
are from an intervention

• How safe is an intervention

© Haavik Research 2025

DO YOU OWN
YOUR SCIENCE?

© Haavik Research 2025
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1 2 3

On your smart 
phone click on  

Safari and type in 
ChirosAcademy.com

4

Click on the up arrow
Click on ‘Add to 
Home Screen’

ChirosAcademy will 
now appear as an 
App on your phone!
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ARE YOU A CONFIDANT
COMMUNICATOR?

© Haavik Research 2025

Confidence 
and Clarity

Being able to confidently and clearly 
articulating a value proposition of 
chiropractic care impacts:

• Customer engagement

• New patients signing up

• Increased credibility and trust

• Business growth

• Competitive differentiation

Equals a major difference to the success 
of a small (or big) private practice

© Haavik Research 2025
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All the resources for your 
patients and the public!

Over 70 online classes 
about the science of 
chiropractic for you!

Online classes for your 
chiropractic assistants! 

discount code halfprice
Gives you 50% off

59
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All the resources for your 
patients and the public!

Over 70 online classes 
about the science of 
chiropractic for you!

Online classes for your 
chiropractic assistants! 

Code heiditalk
Gives you 15% off
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© Haavik Research 2025

1 2 3 4 5

On your smart 
phone click on  

Safari and type in 
ChirosAcademy.com

Click on the up arrow Click on ‘Add to 
Home Screen’

Chiros Hub will now 
appear as an App on 
your phone!

Change the name 
to ‘Chiros Hub’

© Haavik Research 2025
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ALL ONLINE

• 20 Steps for chiros
• https://chirosacademy.com/the-

new-brain-model-2024/

• 13 Steps for CAs
• https://chiroslearninghub.com/

enlighten-practice-members-
2024/

Plus LIVE DC workshops roughly 
every second months

• covers live Q&A plus a topic

© Haavik Research 2025

Some changes in the brain take longer
Holt, K., Haavik, H., Lee, A.C.L., Murphy, B., & Raina Elley, R. (2015) Effectiveness of chiropractic care to improve sensorimotor function associated with falls risk in 

older people: A randomized controlled trial. Journal of Manipulative and Physiological Therapeutics. May;39(4):267-78. doi: 10.1016/j.jmpt.2016.02.003.

© Haavik Research 2025
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60 older adults living at home

We recorded at:
Baseline
After 4 weeks
After 12 weeks

Ability to control  ankle joints

Step in response to stimulus

Maintain balance

Sight and sound processing

Quality of Life

© Haavik Research 2025

Improved ankle joint position sense

© Haavik Research 2025
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Improved interpretation of sound and 
visual information at the same time

© Haavik Research 2025

Improved stepping times

© Haavik Research 2025
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Subluxated segment deep 
paraspinal muscles over time 
become:

• Stiff and Fibrotic

• Atrophied (shrunk)

• Fatty infiltration

• Change fibre type 

• Degeneration around joint

• Stretch receptors dysfunction

Why might some changes take time?

Deep paraspinal muscles 
around a ‘healthy’ segment 
are:

• Plump

• Larger in size

• Slow-twitch fibre type

• No fatty infiltration

• Move freely

• Healthy stretch receptors

© Haavik Research 2025

Probably because we need to exercise these muscles back into proper function!

From this to this!

HEALTHY

SUBLUXATED

© Haavik Research 2025
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• Chiropractors’ role is to exercise the spine 
back into proper function

How often do 
I need to see 
you?

Implications for question answers

© Haavik Research 2025

heidihaavik.com

TODAY’S HANDOUT
& Gifts
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What does the 
evidence say about 
frequency of care?

© Haavik Research 2025

Dose-
Response 
Low Back 
Pain (LBP) 
Study

• 1,2,3, or 4 chiropractic visits per week for 
three weeks

• 72 patients with chronic LBP
• HVLA spinal manipulation + some other 

physical modalities
• Relief was substantial for patients receiving 

care 3 to 4 times per week for three weeks

(Haas et al 2004)
© Haavik Research 2025
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Follow Up Larger Study

400 patients with 
chronic low back 

pain

0,6,12, or 18 
sessions of SM 
over 6 weeks

Pain scores better 
in groups getting 

adjusted

At 12 weeks- 2x 
per week had best 

results

At 52 weeks- 3x 
week had best 

results

Only modest 
differences so not 
conclusive results

(Haas et al 2014)
© Haavik Research 2025

Dose Response for 
Cervicogenic Headaches

24 patients with cervicogenic 
headaches

1,3, or 4 chiropractic visits per week 
for three weeks

3 or 4 times per week showed 
substantial benefits at twelve weeks 
compared to once per week

(Haas et al 2004; 2010)
© Haavik Research 2025
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Follow Up 
Larger Study 

• 80 patients with cervicogenic headaches.

• 1 or 2 visits per week for eight weeks.

• Control group receiving light massage 1 or 2x per 
week.

• Outcomes assessed - pain scales, frequency of 
headaches, medication use.

• Followed over twenty-four weeks.

• Results:
• Significant improvement in pain and disability 

scores in chiropractic group.
• Fewer headaches at twelve weeks in 

chiropractic group.
• Less medication use at twenty-four weeks in 

chiropractic group.
• Frequency of care not significantly different 

but in general more frequent had better 
outcomes.

© Haavik Research 2025
(Haas et al 2010)

Chronic Cervicogenic Headaches 

• 256 participants.
• 1, 2, or 3 chiropractic visits per week  

for six weeks.
• Control group receiving light 

massage.
• Main outcome assessed of number of 

headache days at twelve and twenty-
four weeks.

• Results: 
• The more adjustment visits, the fewer 

headache days.

(Haas et al 2018)
© Haavik Research 2025
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Nordic 
Maintenance 
Care 
Program

• Several research groups working together to 
conduct several studies looking at 
maintenance care and its benefits in Nordic 
countries.

(Eklund et al 2018)
© Haavik Research 2025

What They Did:

328 patients with non-specific 
LBP from 40 Swedish 
chiropractic clinics.5

Good responses to care.5

Received chiropractic 
maintenance care for the next 
year, or symptom-guided care.5

Outcomes: number of days 
with bothersome back pain 
over one year.5

(Eklund et al 2018)
© Haavik Research 2025

Results:

Maintenance 
group 

reported 
85.2 days of 
bothersome 

LBP on 
average over 

one year.5

Symptom 
guided group 
reported 98 

days of 
bothersome 

LBP on 
average over 

one year.5
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Take-home 
Message 
About 
Maintenance 
Care

“For patients with recurrent low back pain 
who respond well to chiropractic care, they 
should consider getting checked regularly by 
their chiropractor even if their pain doesn’t 
come back because it may help them to have 
fewer days where their backpain interferes 
with their lives.”

(Eklund et al 2018)
© Haavik Research 2025

Summary of Frequency of Care

Best 
Available 
Research

Patient’s 
Values and 

Beliefs

Clinical 
Expertise

EBP

© Haavik Research 2025
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• Chiropractors’ role is to exercise the spine 
back into proper function

• Science shows it’s better for you to see me 
more often early on in care, and this even 
gives you long term benefits (CGHAs and 
LBP)

• Science shows maintenance care gives you 
less days of pain compared to coming back 
only when it hurts

How often do 
I need to see 
you?

Implications for question answers

© Haavik Research 2025
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© Haavik Research 2023

heidihaavik.com

TODAY’S HANDOUT
& Gifts
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The power of a 
single 
adjustment 
session

© Haavik Research 2025

Niazi  et al 2015 Exp Brain Res

• 16% increase in 
strength

• Tiny change in spinal H-
reflex (lower threshold)

• Large increase in 
cortical drive (V waves)

© Haavik Research 2025

Strength Changes with chiropractic adjustments

89

90



6/09/2025

46

Niazi et al 2015. Exp Brain Res

16% increase in strength
No change H-reflex
Large increase in V wave

6% increase in strength
No change H-reflex
Large increase in V wave

© Haavik Research 2025

Christiansen et al 2018 European Journal of Applied Physiology

One adjustment vs 3 weeks of strength training

Niazi I, Türker K, Flavel S, Kinget M, Duehr J, Haavik H. Changes in H-reflex and V waves following spinal manipulation. Exp Brain Res. 2015;233:1165-73. Vila-Chã C, Falla D, Correia MV, Farina D. 
Changes in H reflex and V wave following short-term endurance and strength training. Journal of Applied Physiology. 2012;112(1):54-63.

© Haavik Research 2025
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© Haavik Research 2025

ARE YOU A CONFIDANT
COMMUNICATOR?

PA 13 strength
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First Chronic Stroke Study

Holt et al 2019 Scientific Reports

65% increase in strength
No change H-reflex
Large increase in V wave

© Haavik Research 2025
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heidihaavik.com

TODAY’S HANDOUT
& Gifts

Where in the brain do we find 
changes after chiropractic care?
Where in the brain do we find 

changes after chiropractic care?

© Haavik Research 2025
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64 channel EEG and source localisation

Lelic, D., Niazi, I.K., Holt, K., Jochumsen, M., Dremstrup, K., Yielder, P., Murphy, B., Drewe,s A. M., & Haavik, H. (2016). Manipulation of dysfunctional spinal joints affects sensorimotor integration in the prefrontal 
cortex: A brain source localization study. Neural Plasticity, 1.doi:10.1155/2016/3704964.

© Haavik Research 2025

N30 brain processing changes were 
occurring in the Pre-Frontal Cortex

Lelic, D., Niazi, I.K., Holt, K., Jochumsen, M., Dremstrup, K., Yielder, P., Murphy, B., Drewe,s A. M., & Haavik, H. (2016). Manipulation of dysfunctional spinal joints affects sensorimotor integration 
in the prefrontal cortex: A brain source localization study. Neural Plasticity, 1.doi:10.1155/2016/3704964.

© Haavik Research 2025
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The 
Prefrontal Cortex

Movement 
Control

Inflammation 
levels

Executive Functions:
Working memory
Self-monitoring
Task initiation

Flexible thinking
Planning & 
prioritizing

Pain 
processing

Autonomic 
nervous 
system

Emotional control 
and Mental health

Neuro-
endocrine 
functions

Impulse 
Control

Immune 
functions

© Haavik Research 2025

Empathy

Does specificity matter?

© Haavik Research 2025

Niazi, et al. 2024 Scientific Report. 14(1), p.1159.
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Cerebellum- M1 Inhibition with TMS

Stimulus
Muscle response

© Haavik Research 2025

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. Daligadu, Haavik, Yielder, Baarbé & Murphy (2013) 
Alterations in cortical and cerebellar motor processing in SCNP following spinal manipulation. JMPT. 36:527-537

SCNP have poor CBI
Increase CBI after adjustments!

The Cerebellum

Cognition
(Thinking)

Autonomic 
nervous system 

function

Emotional control 
and Mental health

Pain 
processing

© Haavik Research 2025

Movement 
Control

Maintaining body & world 
schemas 

(perception of reality)

Learning new 
movements 

/skills

Language
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Biological Networks in the Brain (and Hubs)

• A biological neural network in 
the brain is a complex network 
of neurons that are chemically 
connected by synapses.

• Neurons send and receive 
electrochemical signals to each 
other, and the brain uses these 
signals to process information.

© Haavik Research 2025

© Haavik Research 2025
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Triple Brain Network & Consciousness

• Goal & task oriented
• Pay attention (& not 

judging)
• Focus on tasks
• Solve problems
• Make decisions

• Threat detection
• Monitors internal and 

external stimuli
• Directs attention towards 

most important (salient) 
stimuli in environment, 
body or thoughts

• Self-referential thinking
• Introspection
• Processing of emotions 

and memories
• Our story of self

Salience 
Network

Executive 
Network

Default Mode 
Network

Outward facing! 

Inward facing! 
Past, present & future

© Haavik Research 2025
(De Ridder et al. 2022) 

Sensory 
Networks

Sensorimotor 
Networks

© Haavik Research 2025

107

108



6/09/2025

55

Inferior Posterior Parietal lobe
- Supramarginal gyrus
- Angular Gyrus

Medial PFC
- vm PFC
- Orbitofrontal cortex
- Ventral ACC

Hippocampus and 
parahippocampal cortex

PCC

Default Mode Network

(Dumas et al 2014)

Understanding thoughts, intentions and 
feelings of others, and predicting behavior

Precuneus

Constructing sense 
of selfEmotional understanding 

& regulation of  past, 
present and future

© Haavik Research 2025

Cerebellum
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As seen on YouTube in 
Russell Brand Interview
https://www.youtube.com/watch?v=tgwXAzTqJVU

DMN changes after Chiro Care
Pre and Post Chiro

Parahippocampal
cortex

Isthmus 
cingulate 
cortex

ACC

Medial 
Orbitofrontal

Precuneus

Lateral 
Orbitofrontal

PCC

Pre and Post 4 weeks Chiro

Isthmus 
cingulate 
cortex

Precuneus

Lateral 
Orbitofrontal

PCC

Parahippocampal
cortex

ACC

(Haavik et al 2024, Brain Sciences)
© Haavik Research 2025
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Chiropractic Group
• Improved QOL overall
• Improved Physical function
• Less Depression
• Less anxiety
• Less Fatigue
• Less pain interference
• Less pain intensity

Control Group
NO significant changes at all

Questionnaire Results

© Haavik Research 2024

Unmedicated depressed people have significantly increased functional connectivity 
between the  Precuneus and the prefrontal cortex

Increased functional connectivity of the posterior cingulate cortex with the lateral 
orbitofrontal cortex in depression (Cheng, Rolls et al. 2018B)

(Cheng, et al  2018A; Cheng, Rolls et al. 2018B)

The increased connectivity of the precuneus 
and/or PCC with the prefrontal cortex short-
term memory system may contribute to the 
rumination about low self-esteem in 
depression.

113
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DMN changes after Chiro Care
Pre and Post Chiro

Parahippocampal
cortex

Isthmus 
cingulate 
cortex

ACC

Medial 
Orbitofrontal

Precuneus

Lateral 
Orbitofrontal

PCC

Pre and Post 4 weeks Chiro

Isthmus 
cingulate 
cortex

Precuneus

Lateral 
Orbitofrontal

PCC

Parahippocampal
cortex

ACC

(Haavik et al 2024, Brain Sciences)

• PCC deals with internally focused, 
self-referential processing

• I.e. Construction of the narrative 
sense of self, including 
autobiographical memories 

• Implicated in depression: ↑ cortical 
thickness in left vs right PCC 

• Depressed individuals with higher 
somatic symptoms (e.g. sleep 
disturbance, appetite disturbance, 
and fatigue or loss of energy) have 
greater asymmetry in PCC thickness 

Thus, this change may reflect 
altered narrative sense of self in a 
manner that is reducing 
symptoms of depression and 
improvements in fatigue

SEPs Alpha ↑ L isthmus-cingulate- R PCC

(Haavik et al 2024, Brain Sciences)

(Dotson et al. 2021; van Eijndhoven et al. 2013)

In depression there is asymmetry in the thickness of 
Posterior Cingulate Cortex
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© Haavik Research 2025

After first Adjustment session Chiro Group

Alpha

Preliminary 
Results NOT 

published yet

© Haavik Research 2025
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After 4 weeks  Chiro Group Brain changes

Alpha Beta

Preliminary 
Results NOT 

published yet

© Haavik Research 2025

Salience Network 
Activation is likely 
where the brain 
recalibrates after 
an adjustment!
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So what about 
kid’s brains?

• Pakistan RCT in teenagers

• Clinically meaningful (and significant) 
improvement in Quality of Life

Preliminary 
Results NOT 

published yet

Resting EEG results CHIRO Both 6 &12weeks

Insular cortex key hub for 
Interoceptive processing

ACC is vital for recognizing, understanding 
and regulating own emotions

SN changes!!!

Preliminary 
Results NOT 

published yet
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• The Orbitofrontal cortex plays a key role in the executive 
control of information processing and behavioral 
expression, decision-making and emotional regulation. It 
is important for the construction of the narrative sense 
of self and processing information about own mental 
states, beliefs, intentions and desires

• The Anterior Cingulate Cortex  plays a key role in error 
detection, cognitive control, emotional regulation and 
autonomic regulation. It is vital for recognizing, 
understanding and regulating own emotions. 

• May reflects the teenagers’ brain’s altered 
processing of interoceptive signals, improving 
sense of self 

• This may support more flexible decision-
making and better emotional regulation.

• It could be why they reported improved quality 
of life. 

Lateral 
Orbitofrontal 
cortex

Resting EEG results CHIRO Pre vs Post 12weeks

Anterior Cingulate Cortex

Preliminary 
Results NOT 

published yet

Medial 
Orbitofrontal 
cortex

heidihaavik.com

TODAY’S HANDOUT
& Gifts
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Symptoms don’t just appear out of thin air

© Haavik Research 2025

MusclesMotor command

Predicted sensory 
feedback from intended 

movement

Feedforward postural 
control of vertebral 

column

Movement plan
Movement 

coordination and 
execution centres

Integration of predicted 
vs actual sensory 

feedback

Movement 
intention

Stress Fear 
Pain

Altered paraspinal 
muscle 

proprioception

© Haavik Research 2025

Haavik, H., et al., European Journal of Applied Physiology, 2021: p. 1-46.
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Microtrauma

© Haavik Research 2025
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Chronic Pain

Apkarian et al. 2011 Pain and the brain: specificity and plasticity of the brain in clinical chronic pain. Pain; May 2008 Chronic pain may change the structure of 
the brain. Pain; Costigan et al 2009 Neuropathic Pain: A Maladaptive Response of the Nervous System to Damage. Annual Review of Neuroscience. 

© Haavik Research 2025

The Chronicity of Pain

Sensory 
Networks

Pain Suffering

Cognitive reactions
(Catastrophising, pain 

attention, hypervigilance)

Autonomic reactions
(Stress, Arousal, etc)

Emotional reactions
(unpleasantness, anger, 

fear, frustration)

Embodiment

Salience Network Default Mode Network

Disability, QOL Sleep issues

Functional & 
Social Impacts

Central Executive Network

Body Schema 
World Schema

Sensorimotor Network© Haavik Research 2025

(De Ridder et al. 2022) 
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Neuroscience education 
about pain helps on its own!!

Conclusions: For chronic MSK pain 
disorders, there is compelling 
evidence that an educational strategy 
addressing neurophysiology and 
neurobiology of pain can have a 
positive effect on pain, disability, 
catastrophization, and physical 
performance.

Louw, A., Diener, I., Butler, D. S., & Puentedura, E. J. (2011). The effect of neuroscience education on pain, disability, anxiety, and stress in chronic 
musculoskeletal pain. Archives of Physical Medicine and Rehabilitation, 92(12), 2041-2056. © Haavik Research 2024

© Haavik Research 2024

ARE YOU A CONFIDANT
COMMUNICATOR?

PA: Understanding Chronic Pain
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Discussion: The results of this study show that a neuroplasticity explanation, compared 
to a traditional biomechanical explanation, resulted in a measureable difference in SLR 
in patients with CLBP when receiving manual therapy. 

Louw, A., Farrell, K., Landers, M., Barclay, M., Goodman, E., Gillund, J., . . . Timmerman, L. (2017). The effect of manual therapy and neuroplasticity 
education on chronic low back pain: a randomized clinical trial. Journal of Manual & Manipulative Therapy, 25(5), 227-234. 

What you tell 
your patient 

matters!

© Haavik Research 2024
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© Haavik Research 2024

McCabe et al 2005. Simulating sensory–motor incongruence in healthy volunteers: implications for a cortical model of pain. Rheumatology
© Haavik Research 2025

© Haavik Research 2025

McCabe et al 2005. Simulating sensory–motor incongruence in healthy volunteers: implications for a cortical model of pain. Rheumatology
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Did you know…….

Pain that you have had for more than 3 months means that your brain has 
learnt to be in pain, and my job is to retrain your brain out of pain. Because we 
know that the dysfunction of the spine plays a major role in both causing and 
maintaining these brain changes. 

© Haavik Research 2025

Why is all this important to understand?

Meier, M. L., Vrana, A., & Schweinhardt, P. (2018). Low Back Pain: The Potential Contribution of Supraspinal Motor Control and Proprioception. The Neuroscientist, 
1073858418809074. doi:10.1177/1073858418809074 © Haavik Research 2024
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© Haavik Research 2025

S1

INJURY

Feel Pain

This was the old 
‘structural pathology 

model’ of pain. 
However, the latest 

research shows this is 
far too simplistic

© Haavik Research 2025
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PAG

PFC

ACC
Ins

M1
S1

S2

HippThalBG
Amygdala

INJURY

Systemic inflammation Central neuroimmune Influences

Social problemsMental health issues

Stress HPA activation

Expectations

Thoughts

Learning effects

Stress autonomic 
sympathetic activation

Attitudes & Personality
Poverty

Sleep
Diet

Microbiome

© Haavik Research 2025

Acute Pain              vs                 Chronic Pain

Nociception

INJURY

Nociception

Emotional 
Amplification and 
learning!

3 months +

© Haavik Research 2025

141

142



6/09/2025

72

Triple Brain Network

Salience 
Network

Executive 
Network

Default Mode 
Network

© Haavik Research 2025
(De Ridder et al. 2022) 

Sensory 
Networks

Sensorimotor 
Networks

Understanding 
Pain Campaign

© Haavik Research 2024

Are you concerned you do not 
know enough to answer Questions?
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© Haavik Research 2025

Did you know…

Current scientific understanding is showing us that 
how your spine “talks” to your brain is vitally 
important to enable your brain to control and 
accurately move your head, neck and back properly. 

If your spine is not working properly, it does not 
“talk” to the brain properly, and this is known to both 
cause and maintain neck and back pain.

My job as a chiropractor is to train your spine back 
into proper function, so it can “talk” to you brain 
properly. 

© Haavik Research 2024
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We don’t yet know exactly what symptoms 
your subluxations will be causing for you!

© Haavik Research 2025

Low back pain

Colic

Stress Urinary Incontinence

Hypertension

Altered CNS 
processing, integration, 
inner body schema and 
output

Neural Plasticity Effect

Responders vs Non-responders

© Haavik Research 2024
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The Short Version

“Research indicates that chiropractic care, that 
includes the adjustment of vertebral subluxations, 
enhances brain-body communication, allowing your 
brain to more accurately interpret internal and 
external signals. This improved perception of what 
is happening inside you and around you enables 
your brain to optimize bodily functions and adapt 
more effectively to your environment.”

Heidi Haavik

© Haavik Research 2025

https://www.youtube.com/watch?v=WDWS3Xgj4WM

Bruce Lipton 
& Heidi Haavik

© Haavik Research 2025

149

150



6/09/2025

76

• You do not need to adjust where they hurt, 
but instead where the subluxation is

Why adjust my 
neck when its my 
back that hurts?Implications for question answers

© Haavik Research 2024

Does specificity matter?

© Haavik Research 2024
Imran Khan Niazi, Muhammad Samran Navid, Christopher Merkle, Imran Amjad, Nitika Kumari, Robert J. Trager, Kelly Holt, Heidi Haavik. 2024 A randomized 

controlled trial comparing different sites of high-velocity low amplitude thrust on sensorimotor integration parameters. Scientific Report. 14(1), p.1159.
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• Pain is a danger warning system, not 
necessarily reflective of where the problem is.

Why adjust my 
neck when its my 
back that hurts?Implications for question answers

© Haavik Research 2024

Do you now think it would be a good idea to get 
yourself a brain model for your practice?

© Haavik Research 2025

153

154



6/09/2025

78

Cool Upcoming Research Dr Jenna Duher’s PhD 
project at Auckland 
University

 Baby RCT

 Infant babies

 3 months care

 EEG

 Movement measures at 6 
months

Jenna Duehr

Enlighten the world 
about the science 
of the spine
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All the resources for your 
patients and the public!

Over 70 online classes 
about the science of 
chiropractic for you!

Online classes for your 
chiropractic assistants! 

Code heiditalk
Gives you 15% off

Enlightening the world about the 
science of chiropractic

heidihaavik.comTODAY’S HANDOUT
& Gifts
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