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Sensory cortex

Cervical spine

Number of pulses = 1000

Frequency = 2.3 Hz Peripheral nerve
Length - 0.2 ms
Intensity = 1 mA above

the stimulation intensity AN

thateel
of the thumb.
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https://www.nature.com/articles/s41598-024-51201-9

Transcranial Magnetic Brain Stimulation

Muscle response
Stimulus
-
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Electroencephalography (EEG)

* SEPs

* Resting State

* Source localization
analysis

* Connectivity
analysis

m=  Our Intramuscular EMG studies

we were able to
record 85 single
motor units (Using
the needle-based
technique) across
19 participants

e Bhemeereede P 9 -
Haavik H, Niozi K, Jochumsen M, et . Chiroproctic spinal manipulotion alters TMS induced 1-wave excitabilty and LAV
shortens the cortcal slent period. ) Electromyogr Kinesiol 2018/42:24-35. doi 10,1016/ jelekin 2018.06.010 O et 04




High Density Surface Electromyography (HDSEMG)
(o5 elecrodes [nctvation we | [ Decompositon |
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* Biomechanics by using 3D
motion analysis system

* 500 High Density EMG
over erector spinae
muscles

pess

11

Y CENTRE FOR
CHIROPRACTIC
RESEARCH
THE REGELS
Fafeently

NEW ZEALAND
y COLLEGE OF

CHIROPRACTIC

12



https://doi.org/10.3390/brainsci11010105

04/10/2024

[ )
=Y
ﬂ
il <

Dr.AmIt Kumar Mishta  Haider All PRD student  Dr. Amit Kumar Mishra Fredy Rojas

&

Our Artificial
Intelligence Team
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The AUT BioDesign Lab is a transdisciplinary collaboration between engineers, designers, physiologists, neuroscientists, clinicians, businesses,
and community that seeks to find effective solutions to real-fife health and environmental problems, and where appropriate, translate these
into commercial innovation.

+ Metabolic Health Monitoring and Modification

+ Augmented breathing

+ Wearable Sensor signal processing and Integration

Brain Signal Processing and Integration, and Artificial Inteligence _

+ Immersive Data visualisation T

+ e-Health technologies

-+ Autonomic Nervous System and Biorhythm Monitoring and Modification ) \ e
+ Musculoskeletal biomechanics and biomechatronics ® |mm
+ Technology and human-microbe interactions. —~ @@= == |
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Interoceptive input: Exteroceptive input:

The Contemporary | * Pain + Vision
Model of the © TS : Offaction Past experiences
Subluat + Chemoreception * Audition and expectations
ublw « Emotions + Gustation s

Proprioception

Impacting:
Whole body

Abnormal multisensory

rocessing and filterin proprioception
Altered vertebral G DS + Whole body
of exteroceptive and
column afferent interoceptive stimuliand | ™ | motor control
el abnormal sensorimotor o WiEEey
control,

integration

homeostasis,

Vertebral neuro-and bio-
subluxation l plasticity
* Resilience,
= adaptability,
\: N
ol U\g " | Attered vertebral Altered vertebral inction]
N& . - column motor wellbein
b column function control 8

> Hoovik et ol 2021 EIAP.
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Small muscles closest to spine and skull
gotosleep

INFLAMMATION

e jury
S A
Self
Poor body awareness perpetuating

Poor body control cycle
Poor function S —

So brain does NOT rongess
know accurately eentasons about what s
what is going on going on inside and outside body

infosent to
brain

2ol
o

il o
o |y e

e

Altered messages going to brain
from spine

HAAYIK

© Haavik Research 2024
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Stretches small muscles closest to
spine and scull

Adjustment

Effects of
Improved body awareness Adjustment
Improved body control
Improved function N————
So brain knows
Changes brains internal

MORE accurately representations about what s
what is going on going on inside and outside body

infosent to
brain

e

Bombards brain with
mechanoreceptor input

© Haavik Research 2024
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EAA

3 causes

Q Physical Trauma
@ Chemical Trauma / inflammation

Psychological, social and/or spiritual stress

of the vertebral subluxation

Research literature suggests at least §

TRAUMA

TOXINS

THOUGHTS
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* No fatty infiltration 'e
* Healthy muscle spindles

* Move freely

What happens when the spine dysfunctions?

e 4 A
Deep paraspinal muscles \\\,\‘ ‘ segment dee)
gngE\E S hRalthy seament ) ,s\l %L wEaraspma B oches over time
P
\“ A
)

ecome:
* Plump « Fibrotic

* Largerinsize * Atrophied

* Slow-twitch fibre type - )) « Fatty infiltration

Change fibre type (slow to
fast)

Muscle spindles dysfunction

HEALTHY
PATHOLOGY

DJD around joint

Hanvs

04/10/2024

HAAVI

rorma

annulus fibrosis
nucleus pulposus
pedicle

transverse process.

moderate severe

facet
lamina

spinous process

» fatty atrophy
erectorspinae multifidus
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'an Niazi, Muhommad Samran Navid, Christopher Merkle, imran Amjad, Nitika Kumari, Robert J. Trager, Kelly Holt, Heidi Haavik. 2024 A randomized
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Does specificity matter?

Haavik Research 2024,

cientific Report, 14(1),p.1159.
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HiRoFRACTIC Exteroceptive input:
« Vision

« Olfaction
« Audition
* Gustation

Interoceptive input:
- Pain

* Temperature

+ Chemoreception
+ Emotions

* Proprioception

The Contemporary
Model of the
Subluxation

Past experiences

and expectations
about the future

Impacting:
Whole body
proprioception
Whole body
motor control
Whole body
control,
homeostasis,

neuro- and bio-
l plasticity

Resilience,

Abnormal multisensory
processing and filtering
of exteroceptive and
interoceptive stimuli and
abnormal sensorimotor
integration

Altered vertebral
column afferent
input

Vertebral
subluxation

adaptability,
Altered vertebral function,

Altered vertebral
5 - column motor
column function

wellbeing
Fooiet ol 2021 E47
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Do You owN
YOUR SCIENCE?

ChirosAcademy
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ARE YOU A CONFIDANT
COMMUNICATOR?

% chirosHub
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Code heiditalk
Gives you 15% off

QN

N1y °
§5% ChirosHub
oD\
% ChirosHub || % chirosAcademy|| Ik JLearningHub

Al the resources for your Over 70 online classes Online classes for your
patients and the public! about the science of chiropractic assistants!

chiropractic for you!
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Prefrontal
Cortex

Cerebellum
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Tripple Brain Network b

Outward facing!

Sensorimotor Salience Sensory

Networks Network Networks

Consciousness
Cognition & Mental Health
Healthy vs Dysfunction

Executive Default Mode
Network —— Network

Inward facing!
) Haavik Research 2024 (Menon 2011; De Ridder et al. 2022) Past, present & future




Sensory
Modality

Brain Maps

Reason
for Map

Body in
(oo ) (o] [ 20,

Moving body
map

[

—

Sound Iucaliza(ion} -~

Spatial updating

Tactile Tactile
lization on i in
the body space

of body location
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SR LIAAVI

MUSCLE SPINDLES

" Intra-fusal fibres

) Extrafusal fibres

S Typela&ll
afferents
. a-motor
neurone

Y- motor
neurone

30
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§una Why is all this important to understand? s

R
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Abstract

Motor control, which relies on constant communication between motor and sensory systems, is crucial for spine
posture, stability and movement. Adaptions of motor control occur in low back pain (LBP) while different motor
adaption strategies exist across individuals, probably to reduce LBP and risk of injury. However. in some individuals
with LBP. adapted motor control strategies might have long-term consequences, such as increase
that has been linked with degeneration of intervertebral discs and other tissues. potentially maintaining recurrent or
chronic LBP. Factors contributing to motor control in LBP have been extensively studied on the motor
utput side_ but less attention has been paid to changes in sensory input, specifically proprioception. Furthermore,
motor cortex reorganization has been linked with chronic and recurrent LBP, but underlying factors are poorly
understood. Here, we review current research on behavioral and-neural effects of motor control adaptions in LBP.
We conclude that back pain-induceddisrupted or reduced proprioceptive signaling ikely plays a pivotal role in driving
Tong-term changes in the top-down control of the motor system via motor and sensory cortical reorganization. In the
Gutlook of this review, we explore whether motor control adaptations are also important for other (musculoskeletal)
pain conditions.

Meier, M. L, Vrana, A., & Schweinhardt, P (2018). Low Back Pain: The Potential Contribution of Suprasinal Motor Contro
10738554123090 00122010738 SA41EE0207%

Proprioception. The Neuroscientist,
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Tripple Brain Network & Consciousness &

Outward facing!

Sensorimotor Salience Sensory
Networks Network Networks
* Goal & task oriented * Threat de;eciionl ’
* Pay attention (& not Monitors |‘nterr)a an
judging) E’f‘e;'a' :t“m(t{" - + Self-referential thinking
. * Directs attention towards .
Fo‘cus on ;a‘sks most important (salient) . Ipmrospemor; "
solve pro‘ gms stimuli in environment, aﬁ%cﬁﬁsg‘rﬂgr(\)esemo lons
* Make decisions body or thoughts = Our story of self

Executive
Network

Default Mode

Network

Inward facing!
Past, present & future

32

@7‘ The science of large-scale brain networks offers a pow-
erful paradi for in igati itive and affecti
dysf in psychiatric and neurological disorders.

This review i recent ptual and hod

logical developments which are contributing to a para-

digm shift in the study of psych gy. ize
methods for characterizing aberrant brain networks and

Tripple Brain

Network and demonstrate how network analysis provides novel
insi into fi i brain i Deficits
PSVChOpathOlOgy in access, and di of large-
scale neurocognitive networks are shown to play a
p! i role in several disorders inclui schizo-

phrenia, depression, anxiety, dementia and autism. Syn-
thesizing recent research, | propose a triple network

model of aberrant sali and cognitive dys-
f ion in psych hology, hasizing the surpris-
ing p that are beginni to emerge across
po— psychiatric and neurological disorders.
Haavik Rsearch 2024
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Default Mode Network

Constructing sense
of self

Understanding thoughts, intentions and
feelings of others, and predicting behavior Emotional understanding
—— & regulation of past,

present and future

Precuneus

Medial PFC

-vm PFC

- Orbitofrontal cortex
- Ventral ACC

Inferior Posterior Parietal lobe

- Supramarginal gyrus
- Angular Gyrus

Cerebellum
Hippocampus and

191209 parahippocampal cortex

04/10/2024
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Emotional understanding & regulation of
past, present and future

. ing self and others”

actions and behaviours

Internal world and awareness of self and
your environment

People with Depression have Increased functional

All about self-referential auto-pilot
connectivity within DMN (ruminations)

Construction of the narrative sense of self,

Abnormal connectivity between Salience Network
and DMN in
= Chronic Pain

including autobiographical memories

Learning and consolidating everyday

experiences
« Depression

Vital for consciousness
« Anxiety

35

Fronto-parietal (Executive Control) Networ

* Itis Goal and Task oriented
diPFC

* When you are actively engaged in a task dm PFC Posterior
parietal cortex

+ Actively paying attention (and not judging)

+ Capable of recruiting a wide variety of brain
systems

* Multiple FP / EC networks

* Regions

* Dorsolateral PFC

* Dorsomedial PFC

* Posterior parietal cortex

* Anterior Cingulate Cortex

* Subcortical regions

(Witt et al. 2021; Menon and D'Esposito 2022)

36
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Nucleus

~ Accumbens
\( q(“{h/ Amygdala
D> Hypothalamus  Hippocampus

Insular Cortex

(seeley, 2019; Menon and D'Esposito 2022)

04/10/2024
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Salience Networ

+ Salience = what stands out to you, what draws your
attention, most homeostaticly-relevant information at any
given point in time

+ Constantly scanning for threats to your survival

* Receives, assesses and responds to internal and external
stimuli of both positive and negative valence

+ If an event is internally appraised by your brain as an actual
or potential threat to you, the event is deemed salient and
attentional resources are relocated toward that event.

+ Important for learning/plasticity (What you pay attention to
drives plasticity)

(seeley, 2019; Menon and D'Esposito 2022)

38

Characterising brain and muscle activation and metabolic activity changes following
chiropractic care provided by a master chiropractor using whole head
electroencephalography (EEG), somatosensory evoked potentials (SEPs), source
localisation and near infrared spectroscopy (NIRS)-drafting manuscript

(= —"—

(=)

NEW ZEALAND.
Covieae

39
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https://www.youtube.com/watch?v=tgwXAzTqJVU

© Haavik Research 2024
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Control Group
NO significant changes at all

Chiropractic Group
« Improved QOL overall
« Improved Physical function
« Less Depression
« Less anxiety
* Less Fatigue
* Less pain interference
* Less pain intensity

41
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SEPs DMN changes

Pre and Post Chiro Pre and Post 4 weeks Chiro

Precuneus

Precuneus

Isthmus
cingulate|
cortex

Isthmus

cingulate
cortex

Medial
Orbitofrontal
Lateral
Orbitofrontal

Lateral
Orbitofrontal

Parahippocampal
cortex

Parahippocampal
cortex

(Haavik et of 2024 submitted)
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§ g Resting EEG DMN changes

Pre and Post Chiro Pre and Post 4 weeks Chiro

Isthmus cingulate

Medial
Orbitofrontal cortex

Medial

Orbitofrontal

cortex Lateral

Orbitofrontal cortex
Parahippocampal
cortex

Parahippocampal
cortex

(Haavik et of 2024 submitted)

04/10/2024

Precuneus

43

SEPsBeta | R Medial-orbitofrontal - L Precuneus
May reflect the changes in body schema (and external world schema) from the spinal adjustments also
altering the participants mental states, introspection and their constructed sense of self

Precuneus
+ Self-awareness, self-referential
; processing and self-reflection
Medial orbitofrontal + Constructing sense of self
+ Brocessing Information about « Visuospatial integration

« Anterior Precuneus = THE HUB
of Body Schema

INCREASED in disc herniations

intentions and desires
* Introspection
* Constryctign of the narrative
sel

sense « Decreased following SMin disc
« Isactivated by rewarding and heriation patients (Du et al
subjectively pleasant stimuli

Has reduced functional
connectivity in depression
* Imagines future events

(Hoovik et ol 2024 submitted)

44

FEEG Alpha 1 R Parahipp - R PCC Alpha 41 Parahipp~R

* Medial Orbitofrontal cortex

« Processing info about own
mental state, beliefs, intentions.
esires

« Introspection and sense of self

* Posterior Cingulate Cortex
Navigation & spatial memory

+ Emotional awareness and
+ REDUCED in depression regulation
* REDUCED in disc herniations + Construction of narrative
sense of self

Internal, self-referencin
thovghts €

* Parahippocampus

* Memory formation & retrieval
Emotional modulation of
memories
Spatial navigation, object
recognition & scene perception.

(Haavik et of 2024 submitted)

45
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hus, may reflect altered narrative sense of self in a may

‘The Posterlor Cingulate Cortex

+ internally focused, self referential

In depression there is asymmetry
in the thickness of PCC (f cortical
thickness n leftvs right)

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

« implicated in depression

E vs POST 4 weeks of chiropractic care

SEPs Alpha 1 L isthmus-cingulate- R PCC  SEPs Alpha | LPCC - R PCC

at is reducing symptoms of depression and improveents in fatigue

procesing “The Isthmus cingulate
R petionand sl cerent processg
y + construction of the narrative sense of self,
g bt mamones

(Hoovik et ol 2024 submitted)

04/10/2024
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PRE vs POST 4 weeks of Chiropractic care

rEEG Alpha ML rostral ACC— R Medial-orbitofrontal ~ Alpha 4L rostral ACC - L Medial-
orbitofrontal

Most likely reflects the reduction in pain and improved cognition about their own mental states and improved mood

* Rostral Anterior Cingulate Cortex

Medial orbitofrontal cortex

* Processing information about
own mental states, beliefs,
intentions and desires
Introspection

« Construction of the narrative
sense of self

Is activated by rewarding and
subjectively pleasant stimuli

Has reduced functional
connectivity in depression
Imagines future events
REDUCED in depression
REDUCED in disc herniations

(Haavik et of 2024 submitted)

+ Recognizing, understanding and regulating
‘own emotions

+ Appraising Interoceptive signals (visceral,
emotions, pain sensations)

+ Driving physical arousal

+ Descending pain inhibitory pathway

* ACC involved in both the Salience
and DMN and they have
abnormal functional connectivity
in people with chronic pain,
depression and anxiety.

47
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How do you
incorporate this new
science into
practice?

é}HAA\/lK
Haavik Research 2024 RESEARCH
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1‘}6 Spine Talk Prone Brain talk supine/sitting

* When checking the spine prone, * When checking their neck either sitting or
talk spine, discuss paraspinal deep supine, talk brain, talk how the muscles from
muscles and what occurs over time the spine impact the brain and that adjustments

change the way the brain perceives what is
going on inside them and even around them.
* Do some ‘did you know questions’

371 IAAVIK gu W ZEALAND
RESEARCH Haavik Research 2024 i C

* Do some ‘did you know questions’

50

é‘fiﬁ% ChirosHub

Built to help you implement the brain model of chiropractic in practice

Las neuronas que se activan

simultaneamente an la sinapsis

50+ videos to use on Chiropractic research Posters, screensavers
website / social articles fully referenced and digital resources
channels

And much more for Gold Members

51
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Code heiditalk
Gives you 15% off

/1 .
£54 ChirosHub

/fGOLD!

% ChirosHub || % chirosAcademy|| Ik JLearningHub
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Over 70 online classes Online classes for your
about the science of chiropractic assistants!

chiropractic for you!

Al the resources for your
\ patients and the public!
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Did you know.......

The latest science is showing us
that more frequent adjustments
early on when you start care
leads to better outcomes up to
a year later for people like you
with these kinds of headaches
that come from your neck

Science is showing us that
regular adjustments means less
days in pain for you, as opposed
to letting it build back up and
you only come back in when it
hurts

53
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COMMUNICATOR?

$% chirosHub

ARE YOU A CONFIDANT

PA28: How Often should I see my chiropractor
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TODAY’S HANDOUT

www.heidihaavik.com

Enlightening the world about the
science of chiropractic
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