
6. Communicating Chiropractic's impact on the Brain
BASIC SCIENCE LEVEL 2



Outline
• All the functions of the prefrontal cortex

• Prefrontal cortex function during alert (non-stressful) conditions

• The impact of stress on the prefrontal cortex

• The Hand model of the prefrontal cortex, limbic brain and stress

• Stress alone can cause subluxations

• Traumatic experiences and stress

• How stress shuts down the prefrontal cortex and boosts the limbic brain

• Symptoms of chronic stress

• The strong link between stress, inflammation and most chronic diseases of today
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Mental Health

Immune system

Inflammation

ANS regulation

Endocrine 

Gastrointestinal 

Pain & stiffness

Sleep 

High blood pressure

High heart rate

Attention and focus 

Chiropractic Adjustments 
change processing in the 
Prefrontal Cortex!!!

Coronary artery disease
Diabetes
Cancer
Obesity
Alzheimer's disease
Endocrine disorders
ADHD
Autism
Autoimmune
Fibromyalgia
CFS
Chronic pain
Major Depression
PTSD
Anxiety
Bipolar disorder
Schizophrenia
High blood pressure
Addiction
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What can be done to help a person struggling 
with after-effects from a traumatic event? 

• Main Aim is to restore balance between the rational and emotional brain!

• Top down (targeting the MPFC and your memory to be more rationally present in your body and emotions)
• Psychotherapy for desensitization
• CBT to stop the reactivity
• Re-framing past trauma (you can change your own memories)
• Mindfulness mediation (becoming present in your MPFC)
• Yoga, Tai Chi (learning to inhabit your body)
• (Chiropractic by affecting PFC processing)

• Bottom up (targeting brainstem and effects of overactive amygdala through touch, breathing, movement and biochemistry to 
activate the parasympathetic NS to promote healing, sleep and digestion)

• Breathing exercises
• Massage
• Antidepressants/Antianxiety/Antipsychotic medication
• Nutrition/supplements
• Yoga, Tai Chi (conscious movement)
• Neurofeedback
• Chiropractic (touch, effect on bigger muscles)

Van der Kolk, B. A. (2015). The body keeps the score: Brain, mind, and body in the healing of trauma: Penguin Books.
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Hinkeldey, N., Leonard, J., & McArthur, T. (2018). Chronic low back pain, PTSD, and Depression; A case for using therapeutic neuroscience education and manual therapy to support engagement in 
psychological service. Journal of Contemporary Chiropractic, 1(1), 26-29.

Information from a trusted 
person can be very powerful!
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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. Future studies need to explore if 
the increase in SLR correlated to changes in cortical maps of the low back.

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!
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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 2019



Results from the 2012 
National Health 
Interview Survey

Benefits reported under chiropractic care:
• 67% helped them to improve overall health and made them feel better.
• 42% reported sleeping better
• 40% reported reduced stress or helped them to relax. 
• 39% reported easier for them to cope with their health problems
• 33% reported a sense of control over their health
• 27% reported felt better emotionally  
• 13% reported improved their relationships with others

Adams J, Peng W, Cramer H, et al. The Prevalence, Patterns, and Predictors of Chiropractic Use Among US Adults: 
Results From the 2012 National Health Interview Survey. Spine (Phila Pa 1976). Dec 1 2017;42(23):1810-1816.
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Abstracts and references for you!
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Blair, R. J. R. (2007). The amygdala and ventromedial prefrontal cortex in morality and psychopathy. Trends Cogn Sci, 11(9), 387-392. doi:https://doi.org/10.1016/j.tics.2007.07.003
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Anderson, S. W., Bechara, A., Damasio, H., Tranel, D., & Damasio, A. R. (1999). Impairment of social and moral behavior related to early damage in human prefrontal cortex. Nature Neuroscience, 
2, 1032. doi:10.1038/14833
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Kupferschmidt, D. A., & Gordon, J. A. (2018). The dynamics of disordered dialogue: Prefrontal, hippocampal and thalamic miscommunication underlying working memory deficits in schizophrenia. 
Brain and Neuroscience Advances, 2, 2398212818771821. © Haavik Research 2019



Van Oudenhove, L., Demyttenaere, K., Tack, J., & Aziz, Q. (2004). Central nervous system involvement in functional gastrointestinal disorders. Best 
Practice & Research Clinical Gastroenterology, 18(4), 663-680. © Haavik Research 2019



Arco, A. D., & Mora, F. (2009). Neurotransmitters and prefrontal cortex–limbic system interactions: implications for plasticity and psychiatric disorders. Journal of Neural Transmission, 116(8), 941-
952. doi:10.1007/s00702-009-0243-8
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Cheng, J., Liu, A., Shi, M. Y., & Yan, Z. (2017). Disrupted glutamatergic transmission in prefrontal cortex contributes to behavioral abnormality in an animal model of ADHD
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Johnston-Wilson, N. L., Sims, C. D., Hofmann, J. P., Anderson, L., Shore, A. D., Torrey, E. F., & Yolken, R. H. (2000). Disease-specific alterations in frontal cortex brain proteins in schizophrenia, bipolar 
disorder, and major depressive disorder. Molecular Psychiatry, 5, 142. doi:10.1038/sj.mp.4000696

© Haavik Research 2019



Pandey, G. N., Rizavi, H. S., Zhang, H., Bhaumik, R., & Ren, X. (2018). Abnormal protein and mRNA expression of inflammatory cytokines in the prefrontal cortex of depressed individuals who died 
by suicide. Journal of psychiatry & neuroscience: JPN, 43(6), 376. 
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Chanaday, N. L., Vilcaes, A. A., de Paul, A. L., Torres, A. I., Degano, A. L., & Roth, G. A. (2015). Glutamate Release Machinery Is Altered in the Frontal Cortex of Rats with Experimental Autoimmune
Encephalomyelitis. Molecular Neurobiology, 51(3), 1353-1367. doi:10.1007/s12035-014-8814-6
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Cole, M. W., Yarkoni, T., Repovš, G., Anticevic, A., & Braver, T. S. (2012). Global connectivity of prefrontal cortex predicts cognitive control and intelligence. Journal of Neuroscience, 32(26), 8988-
8999. © Haavik Research 2019



Eden, A. S., Schreiber, J., Anwander, A., Keuper, K., Laeger, I., Zwanzger, P., . . . Dobel, C. (2015). Emotion regulation and trait anxiety are predicted by the microstructure of fibers between amygdala 
and prefrontal cortex. Journal of Neuroscience, 35(15), 6020-6027. 
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Ghosal, S., Hare, B. D., & Duman, R. S. (2017). Prefrontal cortex GABAergic deficits and circuit dysfunction in the pathophysiology and treatment of chronic stress and depression. Current opinion in 
behavioral sciences, 14, 1-8.
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Hashemi, E., Ariza, J., Rogers, H., Noctor, S. C., & Martínez-Cerdeño, V. (2017). The Number of Parvalbumin-Expressing Interneurons Is Decreased in the Prefrontal Cortex in Autism. Cerebral 
Cortex, 27(3), 1931-1943. doi:10.1093/cercor/bhw021
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Hauser, T. U., Iannaccone, R., Ball, J., Mathys, C., Brandeis, D., Walitza, S., & Brem, S. (2014). Role of the medial prefrontal cortex in impaired decision making in juvenile attention-
deficit/hyperactivity disorder. JAMA psychiatry, 71(10), 1165-1173. © Haavik Research 2019



Mander, B. A., Rao, V., Lu, B., Saletin, J. M., Lindquist, J. R., Ancoli-Israel, S., . . . Walker, M. P. (2013). Prefrontal atrophy, disrupted NREM slow waves and impaired 
hippocampal-dependent memory in aging. Nature Neuroscience, 16(3), 357. © Haavik Research 2019



Martínez-Sanchis, S. (2014). Neurobiological foundations of multisensory integration in people with autism spectrum disorders: the role of the medial prefrontal cortex. Frontiers in Human 
Neuroscience, 8, 970
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Shan, Z. Y., Kwiatek, R., Burnet, R., Del Fante, P., Staines, D. R., Marshall‐Gradisnik, S. M., & Barnden, L. R. (2017). Medial prefrontal cortex deficits correlate with unrefreshing sleep in patients with 
chronic fatigue syndrome. NMR in Biomedicine, 30(10), e3757. 
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de Haan, P., Klein, H. C., & ’t Hart, B. A. (2017). Autoimmune Aspects of Neurodegenerative and Psychiatric Diseases: A Template for Innovative Therapy. Frontiers in Psychiatry, 8(46). 
doi:10.3389/fpsyt.2017.00046 © Haavik Research 2019



Treadway, M. T., Waskom, M. L., Dillon, D. G., Holmes, A. J., Park, M. T. M., Chakravarty, M. M., . . . Fava, M. (2015). Illness progression, recent stress, and morphometry of hippocampal subfields 
and medial prefrontal cortex in major depression. Biological Psychiatry, 77(3), 285-294.
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Zhang, X., Tang, Y., Tong, S., & Li, Y. (2017, 25-28 May 2017). Study of intrinsic functional connectivity from medial prefrontal cortex in female with major depressive disorders. Paper presented at 
the 2017 8th International IEEE/EMBS Conference on Neural Engineering (NER) © Haavik Research 2019



So what does this all mean to us chiros?

• What can we claim?

• What can we not claim?

• Why? Why not?

• How do you explain this to patients?

• How are subluxations linked to symptoms?

• How can you measure ‘stress’ and our effect in practice?
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What can we claim?
Someone has noticed that ‘x’ has improved under your care

• That’s really interesting! We 
don’t actually have any direct 
evidence showing chiropractic 
improves ‘x’ but

• ‘We have scientific evidence that 
chiropractic care impacts the the
prefrontal cortex’

• This therefore could explain why 
you feel ‘x’ has improved under 
chiropractic care, because the 
Prefrontal Cortex is known to be 
implicated or plays a major role 
in ‘x’

• This is something I have seen 
before
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What can we claim?
Someone calls asking if chiropractic care can fix/cure/help with ‘x’

• We don’t actually have any direct 
clinical evidence showing 
chiropractic improves ‘x’ but

• ‘We have scientific evidence that 
chiropractic care impacts the 
prefrontal cortex’

• And the prefrontal cortex is known 
to play a major role in ‘x’

• So its possible chiropractic care may 
help with ‘x’

• But I cannot promise to fix/cure ‘x’ 
because there is not enough 
research done yet about chiropractic 
and ‘x’

• Although we have had many cases 
here in this clinic that have been 
helped with ‘x’
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How solid is the evidence we change PFC processing?

• 4 publications showing N30 SEP peak changes with Heidi adjusting
• Validated by Drewes & Lelic (with Heidi there adjusting only)
• Drewes and Lelic did all analysis showing the N30 SEP changes were PFC processing changes
• BUT:

• Can other chiros also produce changes in N30 SEP amplitudes?
• Does it matter which segment is thrust upon (VS vs non-VS)? – Collecting data right now at CCR in NZ!!!!
• Does technique matter?
• Does skill level matter?

• No evidence yet this change in PFC processing is a good thing (I assume it is because Im biased pro 
chiropractic, and in light of the positive feedback from patients and subjects in the studies)

• No evidence for ‘improved’ PFC function
• But I assume that is why other studies are showing improved HRV, and why chiro patients claim they feel better, 

have better health, personal interactions improve, cope better, improved JPS in elbow and ankle, improved SMI, 
improved MMI, etc, etc

• Is this solid evidence? NO…… but its sure as shit better evidence than that squashed nerve theory!
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So what can you say?

• There is a growing body of evidence that suggests….
• There is emerging evidence that suggests….
• There is novel evidence that suggests….

• We appear to improve the communication between the spine and the 
brain and this appears to affect the accuracy with which the brain can 
perceive what is going on inside and outside of the body

• Every animation we make has been VERY CAREFULLY worded to be 
accurate according to the limited evidence that we do have

© Haavik Research 2019



Low back pain

Colic

Stress Urinary Incontinence

Hypertension

Altered CNS 
processing, integration, 
inner body schema and 
output

RESPONDERS vs NON-RESPONDERS
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Coronary artery disease

Anxiety and/or Depression

Autoimmune Disorders (e.g. MS)

ADHD and/or Autism

Altered processing in 
PREFRONTAL CORTEX

RESPONDERS vs NON-RESPONDERS
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Example Autism

Cerebellum

Prefrontal 
CortexCorpus 

Callosum
Insular 
Cortex

Vestibular

Superior 
temporal 

Fusiform 
gyrus

Premotor 
Cortex

• Many brain 
regions known 
to be affected in 
kids with Autism

• Only PFC and 
Cerebellum 
known to be 
affected by 
adjustments
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Your health status is like a Mosaic Vase

Shoenfeld Y, Isenberg DA. The mosaic of autoimmunity. Immunol Today. 1989/04/01/ 1989;10(4):123-126; Sharif K, Watad A, Coplan L, et al. The 
role of stress in the mosaic of autoimmunity: An overlooked association. Autoimmunity Reviews. 2018;17(10):967-983; Perricone C, Agmon-Levin 
N, Shoenfeld Y. Novel pebbles in the mosaic of autoimmunity. BMC Medicine. 2013/04/04 2013;11(1):101.
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Your symptoms: chronic low back pain, headaches, very anxious, cry a lot, feel down, 
low motivation to do anything, tired all the time, diarrhea, bloating and constipation

Shoenfeld Y, Isenberg DA. The mosaic of autoimmunity. Immunol Today. 1989/04/01/ 1989;10(4):123-126; Sharif K, Watad A, Coplan L, et al. The 
role of stress in the mosaic of autoimmunity: An overlooked association. Autoimmunity Reviews. 2018;17(10):967-983; Perricone C, Agmon-Levin 
N, Shoenfeld Y. Novel pebbles in the mosaic of autoimmunity. BMC Medicine. 2013/04/04 2013;11(1):101.
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Family 
violence

Chronic emotional stress at work

Hypertension

Loss of a child

L5 PRI-M

Lonely

Sexual abuse

Fatty liver Too much coffee 
and cigarettes

Moldy home

Hydrogenated oils

Exposed to 
pesticides

celiac

Leaky gut

C1 PRS

Cranial problems

isolated

Sacrum VS
High resting 
HR

Overactive 
Amygdala

Dysfunctional PFC

Pain medication

Drink too 
much wine

Shoenfeld Y, Isenberg DA. The mosaic of autoimmunity. Immunol Today. 1989/04/01/ 1989;10(4):123-126; Sharif K, Watad A, Coplan L, et al. The 
role of stress in the mosaic of autoimmunity: An overlooked association. Autoimmunity Reviews. 2018;17(10):967-983; Perricone C, Agmon-Levin 
N, Shoenfeld Y. Novel pebbles in the mosaic of autoimmunity. BMC Medicine. 2013/04/04 2013;11(1):101.
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What can we NOT claim

• chiropractic can fix or cure ‘x’

© Haavik Research 2019



Why can we NOT claim we can fix/cure any of these?

• Because there is no 
CLINICAL evidence!

© Haavik Research 2019



How can you measure ‘stress’ effects 
on the body in practice?

• Stress questionnaires
• EEG
• HRV
• Resting HR

© Haavik Research 2019



Thayer, J. F., Åhs, F., Fredrikson, M., Sollers III, J. J., & Wager, T. D. (2012). A meta-analysis of heart rate variability and neuroimaging studies: implications for heart rate variability as a marker of 
stress and health. Neuroscience and Biobehavioral Reviews, 36(2), 747-756. © Haavik Research 2019



Heart rate variability great measure to monitor better 
PFC, & Amygdala function and emotional regulation

Thayer JF, Åhs F, Fredrikson M, Sollers III JJ, Wager TD. A meta-analysis of heart rate variability and neuroimaging studies: implications for heart 
rate variability as a marker of stress and health. Neurosci Biobehav Rev. 2012;36(2):747-756. p.750 © Haavik Research 2019



Williams, D. P., Cash, C., Rankin, C., Bernardi, A., Koenig, J., & Thayer, J. F. (2015). Resting heart rate variability predicts self-reported difficulties in 
emotion regulation: a focus on different facets of emotion regulation. Frontiers in Psychology, 6, 261. © Haavik Research 2019



Jarczok, M. N., Kleber, M. E., Koenig, J., Loerbroks, A., Herr, R. M., Hoffmann, K., . . . Thayer, J. F. (2015). Investigating the associations of self-rated 
health: heart rate variability is more strongly associated than inflammatory and other frequently used biomarkers in a cross sectional occupational 
sample. PLoS ONE [Electronic Resource], 10(2), e0117196. © Haavik Research 2019



Ohira, H., Matsunaga, M., Osumi, T., Fukuyama, S., Shinoda, J., Yamada, J., & Gidron, Y. (2013). Vagal nerve activity as a moderator of brain–
immune relationships. Journal of Neuroimmunology, 260(1-2), 28-36. © Haavik Research 2019



Kul’chyns’kyi, A. B., Kyjenko, V. M., Zukow, W., & Popovych, I. L. (2017). Causal neuro-immune relationships at patients with chronic pyelonephritis 
and cholecystitis. correlations between parameters EEG, HRV and white blood cell count. Open Medicine, 12(1), 201-213. 
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Younes, M., Nowakowski, K., Didier-Laurent, B., Gombert, M., & Cottin, F. (2017). Effect of spinal manipulative treatment on cardiovascular 
autonomic control in patients with acute low back pain. Chiropractic & Manual Therapies, 25(1), 33. © Haavik Research 2019



HRV Summary
• HRV correlates with your self-reported health level
• HRV correlates with your ability to regulate your emotions
• HRV correlates with regulation of immune and physiological activities
• HRV is a measure of ‘vagal tone’ (the vagus nerve function)

• The vagus nerve is the parasympathetic NS (the healing component)

• HRV correlates with PFC activity, meaning it correlates with your PNS function (your 
healing functions of the body), regulation of emotions, relates to self-reported measures of 
health, relates to regulation of immune and physiological function

• Chiropractors affect the PFC!!
• Chiropractic affects HRV (parasympathetic response)!!

© Haavik Research 2019
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