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The Contemporary Understanding
of the Vertebral Subluxation

“We currently define a chiropractic subluxation as a self-
perpetuating, central segmental motor control problem that 

involves a joint, such as a vertebral motion segment, that is not 
moving appropriately, resulting in ongoing maladaptive neural 
plastic changes that interfere with the central nervous system’s 

ability to self-regulate, self-organize, adapt, repair, and heal.”
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“We currently define a chiropractic
subluxation as a self-perpetuating, central
segmental motor control problem that
involves a joint, such as a vertebral motion
segment, that is not moving appropriately,
resulting in ongoing maladaptive neural
plastic changes that interfere with the central
nervous system’s ability to self-regulate, self-
organize, adapt, repair and heal.”

Compromised 
(spinal) movement 

patterns

Compromised 
neurophysiology

Compromised 
adaptability
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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
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Central segmental 
motor control 

problem 
= vertebral 
subluxation
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TIME
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Multifidus 
atrophy due to 
neural inhibition

Injury happens DAYS
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Multifidus muscle 
fibrosis

Fatty infiltration 
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Hypomobility
DJD around joint

3-6 months

SUBACUTE/EARLY 
CRONIC PERIOD

Multifidus 
atrophy

12 months +

CHRONIC PERIOD

Increased 
corticospin
al drive to 
Multifidus

MINUTES
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• What causes vertebral subluxations?
• Stress (traumatic experiences that elicit the fight and flight response)
• Trauma (physical injury to the spine)
• Local Inflammation

• What is known to occur over several months to the small deep 
paraspinal muscles following injury, stress, or local inflammation:

• Atrophy
• Fatty infiltration
• Fibrotic
• Change of fibre type
• Hypomobility
• DJD around joint

The Contemporary Understanding of the Vertebral Subluxation
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What is Inter-
examiner 
Reliability?

Can two different chiropractors 
find the same vertebral 
subluxations every time?
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Vertebral subluxation assessment generally involves evaluating the maladaptive 
consequences that occur over time with vertebral join dysfunction.
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P – Pain
A – Asymmetry 
R – Range of motion
T – Tissue temperature/texture/tone
S – Special tests



Introduction to Clinical Indicators 
of Vertebral Subluxations

• Pain provocation,
• Palpatory stiffness
• Motion Palpation
• Leg length Inequality
• Manual muscle testing
• Instrumentation (x-ray, thermography and surface EMG in particular)
• Multi-test approach
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Inter-examiner Reliability 
& Validity

Triano, et al. 2013

• Review of methods used by 
chiropractors to determine the site 
for applying manipulation.

• Validity and reliability.
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Inter-examiner Reliability

Pain provocation
• You can tell if someone is sore by poking a 

sore part!

• Favourable inter-examiner reliability.

(Triano et al 2013: Haavik 2022)

“Based on this research, we can conclude that both decreased movement at the level of the 
chiropractic subluxation, and/or repeated microtrauma due to faulty vertebral motor control, 
could both cause increased local inflammation around the area of chiropractic subluxation, that 
would be tender to the touch, which is a highly reliable clinical indicator of the presence of a 
subluxation.” 
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Palpatory stiffness

• Passive Joint Play (feeling for segmental stiffness).

• OK reliability if the stiff joint is also tender to touch (but this then 
falls under pain provocation, not stiffness).

• When not considering pain, reliability is not so convincing.

Inter-examiner Reliability

(Triano et al 2013)



Motion Palpation

• Very popular subluxation finding technique.

• Old studies found poor reliability - although Robert Cooperstein et al 
argues that some design flaws can account for the poor results in many 
trials.

• ICC – intraclass correlation coefficient.

• Using a better approach has shown good inter-examiner reliability!
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Inter-examiner Reliability

(Triano et al 2013; Cooperstein, 2013; Cooperstein et al, 2010; Cooperstein & Young, 2016a; 2016b; Holt et al 2018a)



Problems With These Past Studies About 
Reliability of Motion Palpation

Forcing yes or no 
answer

Which segment are 
you on

Intraclass correlation 
coefficient assumption 
(equal chance of VS at 

every level)
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A New and Better Scientific Approach

Continuous 
measures 
approach

Chiropractor 
confidence

Better 
reliability
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Leg Length Inequality
• Reliability depends on method of leg length test but is overall favourable.

• Derifield leg check has ‘substantial’ inter-examiner reliability.

• Activator technique has good reliability, however only for the basic leg 
check approach – other common tests were not looked at.
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Inter-examiner Reliability

(Triano et al 2013; Holt et al 2009; Nguyen et al 1999)



Manual Muscle Testing
• “Break test” – Applied Kinesiology.

• Mixed results for reliability.

• Not too sure about using it to identify a subluxation.
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Inter-examiner Reliability

(Triano et al 2013; Conable & Rosner 2011; Rosner & Cuthbert 2012; Cuthbert & Goodheart 2007; Haas et al 2007; Rosner et al 2015)



Radiographic Imaging
• Not a lot of work has looked into x-ray analysis for 

identifying a subluxation.

• Gonstead system showed some good reliability results.
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Inter-examiner Reliability

(Triano et al 2013)



Thermography and sEMG

• The jury is out… Reliability ranges from poor 
to excellent.
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Inter-examiner Reliability

(Triano et al 2013)



Using Multiple Indicators
• Realistically, chiropractors use a range of techniques to 

identify subluxations so some studies reflected this.

• Reliable!
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Inter-examiner Reliability

(Triano et al 2013; Holt 2018b)

It can be stated with confidence that examiners using multiple subluxation indicators 
usually agreed on at least the motion segment containing the most positive vertebral 

subluxation test indicators, and very frequently on the exact same segment.



What Does This Mean?

• Growing body of research shows that several different chiropractors 
can reliably identify vertebral subluxations, especially if they are 
using the following clinical indicators:

• Pain provocation
• Motion palpation (for stiffest joint)
• Leg length inequality (although this does not specify where subluxation is)
• Using a multi-test approach

• Next big question is how VALID are these tests?
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How To Talk About This Research:
• Subluxations make it harder for the brain to accurately perceive (and 

therefore control) the spine, arms, and legs.

• This causes micro-traumas at the subluxated segments, that can become 
tender to touch.

• You (the chiropractor) can feel which segments don’t move well, so can 
usually guess very accurately which spinal segments will be tender to 
touch. 
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• Subluxation will make it harder for the brain to evenly balance the legs, and this is not ideal when 
walking around, hence we check for leg length inequalities and also make sure they are even after 
adjusting them.

• Subluxations are by definition a central segmental motor control problem, meaning a change in 
messaging from the paraspinal muscles that makes it harder for the brain to perceive what is 
happening at that spinal segment, which makes it impossible for the brain to control the movement 
patter of that segment accurately or appropriately. This will inevitable cause microtraumas at that 
segment, which over time causes DJD and hypo-mobility (or stiffness). 



Summary
• We currently define a chiropractic subluxation as a self-perpetuating, central segmental motor control 

problem that involves a joint, such as a vertebral motion segment, that is not moving appropriately, resulting 
in ongoing maladaptive neural plastic changes that interfere with the central nervous system’s ability to self-
regulate, self-organize, adapt, repair, and heal.

• That compromised spinal movement problem, compromises the brain’s ability to accurately perceive what is 
going on inside them and around them, and this makes it hard for their brains to adapt appropriately. 

• Interestingly, this does not just involve how the brain perceives and controls the spine, but also influences 
how the brain perceives and responds to internal signals and external signals, making it harder for the brain 
to appropriately control all body movements, normal bodily functions, resilience, adaptability, function, and 
wellbeing. 

• That is why we always check the full spine for vertebral subluxations and adjust them where appropriate, 
independently of where the person may ‘feel pain’. 

• A subluxation can be caused due to vertebral injury, emotional or physiological stress and/or local 
inflammation. 
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Summary
A subluxation, once present, may start as a neurological problem, but can evolve over time, with changes 
to the tissues around the spine. E.g., small deep paraspinal muscles are known to become fibrotic, get 
fatty deposits, change fibre type, and atrophy over months and years after for example spinal injury. This 
joint will exhibit signs of degenerative joint disease and become hypomobile (stiff).

PARTS evaluation is a way to remember what the various clinical indicators are for locating vertebral 
subluxations:

P – Pain

A – Asymmetry 

R – Range of motion

T – Tissue temperature/texture/tone

S – Special tests
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Summary
• We looked at the reliability according to published research on:

• Pain provocation – most reliable clinical indicators

• Palpatory stiffness – stiffness alone not yet convincing

• Motion Palpation – if using proper design good reliability

• Leg length Inequality – good reliability (but not at identifying which segment is subluxated)

• Manual muscle testing – not convincing when it comes to identifying subluxations

• Instrumentation (thermography and surface EMG in particular) – not reliable

• Multi-test approach – good reliability

• More research needs to be done to work out which analysis approaches have been examined using poor 
study methods, and which ones are actually unreliable.

• Need to test for validity!
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