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Introduction
 
The nature of this study was to determine 1) if use of the P-
300 wave has significance as an outcome assessment in the 
addiction treatment setting, 2) if use of the P-300 wave has 
significance as an outcome assessment of subluxation based 
chiropractic care, and 3) if the use of the P300 wave has 
significance as a biofeedback tool.  
 

We hypothesized that P300 amplitude and latency will 
normalize with chiropractic intervention and positively 
correlate with favorable health and addiction outcomes 
including depression scores and anxiety scores. We 
hypothesized that P300 amplitude and latency will be more 
reluctant to normalize in the Placebo group and unfavorable 
health and addiction outcomes will be reflected.  
 

Abstract 
 
Objective:  Research is needed to determine if P300 wave analysis has 
significance as an outcome assessment of subluxation-based chiropractic care 
in the addiction treatment setting.  
 
Methods:  Two groups of male subjects in residential addiction treatment are 
studied for 90 days. The chiropractic group received chiropractic adjustments 
using Torque Release Technique® and the Integrator® adjusting instrument 
three times per week. The Placebo group received a sham adjustment three 
times per week. Both groups were assessed with the Beck’s Depression 
Inventory and the Speilberger State-Trait Anxiety Questionnaire at intake and 
every 30 days.  P300 analysis was taken at intake and every week for both 
groups.  
 
Results:  In the chiropractic group; depression scores improved by 97%, 
anxiety scores improved by 36.5% with 100% retention rate in the 
chiropractic group and 0% retention rate in the Placebo group.  P300 wave 
results improved in the chiropractic group.  
 
Conclusions:  We conclude that chiropractic care utilizing the Torque Release 
Technique® improves retention rates, psychosocial inventory assessments 
and prevents relapse. More research is warranted to determine the 
significance in the use of the P300 wave as an outcome strategy in chiropractic 
intervention.  Subluxation-based chiropractic care should be considered as 
standard care in the management of addicted individuals. 
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We hypothesized the P300 wave will play an active and 
positive role as a biofeedback intervention and provide 
objective pre and post outcome assessments in both the 
addiction and chiropractic patient population. 
 
Materials and Methods 
 
This study was reviewed and approved by the Life University 
Institutional Review Board, Marietta GA. The study consisted 
of a placebo group (n=3) and a chiropractic group (n=2). Both 
groups received traditional residential addiction treatment, 
which consisted of counseling, group therapy, 12 step groups 
and addiction education. Both groups were assessed for 
outcomes over the course of 90 days.  
 
Outcome assessments utilized included the following: P300 
Event Related Potential (ERP) analysis using the Enigma™ 
P300, Beck’s Depression Inventory II (BDI-II), and the 
Spielberger State-Trait Anxiety Inventory (STAXI). P300 
ERP analysis was performed at intake and weekly; BDI-II and 
the STAXI were performed each at intake, 30 days, 60 days, 
and 90 days. Some participants elected to discontinue 
participation in the study prior to the full 90-day course of 
care, and data is reported with respect to each participant’s 
length of time of participation (retention rate). 
 
Chiropractic analysis with subsequent adjustments utilizing 
Torque Release Technique® (TRT) were performed three 
times per week for each participant in the chiropractic group 
for the total course of care. Those in the Placebo group were 
given a sham analysis and sham adjustment three times per 
week for the total course of care.  
 
A chiropractic adjusting instrument known as the Integrator® 
was utilized to deliver both the chiropractic adjustments and 
the sham adjustments. Randomization was performed for 
group assignment and patients were blinded as to which 
group, they were in with the exception of one participant 
(Participant “C”) who was assigned to the chiropractic group. 
Examiners were not blinded to group assignment. 
 
Inclusion and Exclusion Criteria 
 
Participants were obtained voluntarily and were administered 
their initial P300 assessment within eight days of initial intake 
at the outpatient addiction facility where this study was 
conducted. Clients of this facility were in residential addiction 
treatment and consisted of only males over the age of 18. The 
study excluded those diagnosed with severe co-occurring 
psychiatric disorders (e.g. schizophrenia, depression, anxiety 
diagnoses). The Drug Abuse Screening Test (DAST) was 
utilized at intake to document the existence of drug abuse for 
each participant. A thorough history and physical examination 
was performed at initial intake for each participant to 
determine eligibility.  
 
Randomization 
 
Pre-formed, sealed envelopes with group assignment were 
opened sequentially upon patient intake. Random Assignment 
was performed by www.randomizer.org Research 
Randomizer. Randomized permutations of five sets of 
numbers, with six numbers per set, with a number range from  
 
 

 
 
 
1-2 (specifying Placebo or Treatment group), with each 
number in a set NOT remaining unique (meaning that each 
number can be used more than once), were performed. Five 
sets of six numbers were produced simply for the purpose of 
having enough random sets to accommodate for 30 
participants, although we only obtained six participants. We 
used, therefore, only the first set of numbers. 
 
An electronic randomized coin toss was then used to 
determine which number (1 or 2) would pertain to which 
group (Placebo or Treatment). Before the coin toss was 
performed, heads was designated to represent the Treatment 
Group and tails would represent the Placebo Group. The first 
(and only) coin toss determined which group the number “1” 
pertained to. The coin toss resulted in “tails”, meaning that the 
number “1” pertained to the Placebo group.  

 
Chiropractic Intervention 
 
The chiropractic group received chiropractic assessments and 
adjustments utilizing Torque Release Technique® (see below) 
and the Integrator® adjusting instrument (see below). All 
adjustments were administered either of two clinicians. As the 
participants arrived for their scheduled adjustment, they were 
escorted to a sequestered room containing an Integrator 
Adjusting Table™.  
 
They were then instructed to lie face down on the table and 
then re-positioned to ensure that they were centered on the 
table. This is done by holding the ankles and positioning the 
legs in such a way to center the pelvis on the table. The 
examiner then began using the Torque Release Technique® 
protocol for diagnosing the primary subluxation. This included 
the TRT Pressure Test in conjunction with TRT’s 15 
Diagnostic Indicators and TRT’s Functional Leg Length 
Reflex (FLLR) invoking the Achilles deep tendon reflex, an 
objective neurological exam.   
 
If the participant presented with a primary subluxation it was 
adjusted using the Integrator®.  They were adjusted up to, but 
not exceeding, three adjustments per intervention session. If 
they did not present with a primary subluxation, then they 
were not adjusted that day. Regardless of whether they were 
adjusted or not, each visit counted as an intervention. The 
participants then presented for another intervention at their 
next scheduled appointment. 

 
Placebo 
 
The placebo group received a sham-adjustment in lieu of an 
actual adjustment three times per week throughout the course 
of their participation in the study. As the participants arrived 
for their scheduled adjustment, they were escorted to a 
sequestered room containing an Integrator Adjusting Table™. 
The examiner then instructed the participant to lie face down 
on the table and then re-positioned the patient to be centered 
on the table. The examiner then began using the Torque 
Release Technique® protocol for diagnosing the primary 
subluxation. This included the TRT Pressure Test in 
conjunction with TRT’s 15 Diagnostic Indicators and TRT’s 
Functional Leg Length Reflex (FLLR™) invoking the 
Achilles deep tendon reflex.   
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A location on the spine, which was determined not to be the 
area of primary subluxation, was utilized to deliver the sham 
adjustment. The examiner then turned the Integrator® force 
setting all the way down to off, placed his or her thumb over 
the area of the spine to be utilized, and discharged the 
integrator into his or her thumb. This was performed two or 
three times for each visit in order to imitate an actual 
chiropractic adjustment. The participant was debriefed at the 
end of the study regarding the use of deception and placebo. 

 
Torque Release Technique® 
 
Torque Release Technique® (TRT) is a chiropractic model 
and technique, which was created by Dr. Jay M. Holder 
beginning in 1994 for the purposes of conducting a 
randomized clinical controlled trial.1 The principles of the 
Torque Release Technique model are based upon all of the 
original chiropractic principles as laid forth in Stephenson’s 
Chiropractic Textbook2 and the Art of Chiropractic3 as well as 
D.D. Palmer’s The Chiropractor4 to provide a non-linear, 
vitalistic, tonal model.  
 
TRT embraces a quantum physics paradigm, which accepts a 
holographic relationship between a living body and the mind, 
recognizing the nervous system as the predominant 
transmission medium of the field of intelligence and conscious 
intention. TRT also recognizes the subluxation as a 
neurological lesion, in that the subluxation is not the bone, but 
it is the bone that subluxates, leaving the subluxation as a 
neurological projection in three-dimensional space in the X, Y 
and Z axis.  TRT embraces the neurophysiological 
mechanisms responsible for state of well-being and human 
potential, namely, the Brain Reward Cascade.5,6,7 

 
Integrating the evidence based physical examination protocols 
and TRT’s 15 Diagnostic Indicators of Subluxation from 
seven established first century chiropractic techniques, Torque 
Release Technique® was first created to design and perform a 
randomized clinical trial to determine the purpose of adjusting 
the subluxation (salutogenesis) and then was developed in an 
effort to create a differential diagnosis of the primary 
subluxation representative of a non-linear, vitalistic, and tonal 
model for Chiropractic’s second century.  
 
These seven techniques include: Thompson Terminal Point, 
Network Spinal Analysis, Sacro-Occipital Technique, Palmer 
Upper Cervical, Directional Non-Force Technique, Logan 
Basic and Toftness Technique. There is a total of 15 TRT 
Diagnostic Indicators for subluxation that are used to 
differentially diagnose subluxation findings on each visit.  
 
These indicators with their respective indications are as 
follows:  
 

1. Postural Faults (standing, sitting, prone): postural 
compensation and decompensation. 

2. Abnormal Breathing Patterns: compartmentalized 
vs full spine sub-optimal respiratory mechanics and 
possible sympathetic neurological dominance. 

3. Congestive Tissue Tone: chemical etiology of 
primary subluxation. 

 
 
 
 

 
 
 

4. Inappropriate Sustained Patterns of Paraspinal 
Muscle Contractions: sympathetic neurological 
dominance and/or emotional etiology of primary 
subluxation, and/or defense physiology. 

5. Functional Leg Length Reflex (FLLR™): to 
objectively differentially diagnose the primary 
subluxation 

Note: FLLR is obtained by applying forceful dorsiflexion of 
the feet in the prone position over the cuboid to initiate an 
Achilles deep tendon reflex bilaterally. The FLLR is paired 
with the TRT Pressure Test and is NOT a challenge. It is an 
extremely light skin contact of the finger over a subluxation in 
a particular vector, in order to test for the proper lines of 
correction for the primary subluxation, within the X, Y and Z 
axis. 
 

6. Abductor Tendency/Adductor Resistance: 
subluxation at the vertebral level of C2.   

7. Foot Flare (inversion/eversion): anterior rotation of 
spinal segments which have direct dural attachment 
(Sphenoid, Occiput, C2, C5, S2, S3, S4, Coccyx). 

8. Foot Pronation/Supination: anterior-superior 
coxofemoral subluxation with respect to the 
Greater Trochanter. 

9. The 4 Palpations of the Cranio-Spinal Meningeal 
Functional Unit™ (CSMF): 

a. Scanning: Tactile contact throughout the 
spinal region) 

b. Tissue: Very light, superficial to muscle 
layer, for texture and fluid congestion 

c. Inter-segmental Static Palpation  
d. Inter-segmental Motion Palpation 

  
10.  Heel tension (Achilles tendon): C2, C5, Sacrum, 

or Coccyx subluxation, but may be any other 
segment as well. 

11.   Cervical Syndrome Test: C1 or C5 posterior 
rotation with or without laterality. 

12.   Bilateral Cervical Syndrome Test: PI subluxation 
listings of Occiput, Coccyx C5, C1, or T6  

13.   Derifield Test: pelvic tilt/rotation subluxations. 
14.   Wrong-un Test: C1 laterality 
15.   Scanning: by hand or device (thermography) for 

abnormal heat, cold, autonomic asymmetry.     
 
All procedures are performed with the patient in the prone 
position with the exception of the pressure test for a superior 
pubic rami listing (which is performed with the patient in the 
supine position).  
 
The primary subluxation and its line of drives in the X, Y and 
Z axis is determined by pressure testing the segment in the line 
of correction in each axis (posterior rotation, laterally and 
torque for superior/inferior line of drive), initiating the 
FLLR™, and observing the result at the 3rd second of this 
evoked potential. Only the primary subluxation when pressure 
tested in the line of drive (vector) for correction in all 3 axes 
with the proper torque, the resulting FLLR™  will become 
bilaterally equivalent (perfectly even) at three seconds and 
then release, secondary and tertiary subluxations will not.  
 
An adjustment is then delivered by the Integrator® adjusting 
instrument to the primary subluxation with the specified  
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vectors including torque in all 3 axes simultaneously with 
recoil.  The examiner proceeds by re-checking the segment 
with another pressure test and the FLLR™.   If the adjustment 
was well-received and holds, FLLR™ will no longer become 
bilaterally equivalent. 
 
Torque Release Technique® utilizes an additional differential 
diagnostic protocol known as the Non-linear Testing Priorities 
as a means for guiding the practitioner in implementing the 
pressure testing. These testing priorities were derived by 
sequentially organizing the odds ratio analysis of probable 
primary subluxation listings (vectors) of vertebral subluxation 
as they are most commonly found statistically in the human 
population. This allows the examiner to assess the patient for 
primary subluxation in a time-efficient fashion.  
 
A maximum of three primary subluxations may be adjusted in 
one visit. No other subluxations are adjusted (i.e. ruling out 
secondary and tertiary subluxations). These systems of 
differentially diagnosing the primary subluxation from 
secondary and tertiary subluxations and the use of the Non-
linear Testing Priorities are unique to TRT and is separate 
from the actual methods of delivering an adjustment. In this 
study we elected to utilize an adjusting instrument known as 
the Integrator® to deliver the (toggle recoil) adjustment. TRT 
is taught in the curriculum of at least three chiropractic 
colleges. 
 
The Integrator® Adjusting Instrument 
 
The Integrator® is a hand-held instrument that delivers 
straight axial force with concomitant adjustable “left” or right” 
torque capability along with “recoil” and true adjustment of 
force at 1/10,000 of a second.  It was designed to reproduce 
the thrust and movement components of a “Toggle Recoil” 
adjustment by hand, but in addition it is able to do so with 
exacting reproducibility in both kinetic and HZ frequency, as 
it fires independently from the practitioner.  The Integrator® 
the first legally marketed chiropractic device and is indicated 
for the “adjustment of the vertebral subluxation”. 

 
Inventories 
 
Drug Abuse Screening Test 
 
The Drug Abuse Screening Test (DAST), developed by Dr. 
Harvey A. Skinner, is a brief, practical and valid method for 
identifying psychoactive drug abuse. The DAST was designed 
to be used in a variety of settings to provide a quick index of 
drug related problems. It takes approximately five minutes to 
administer and may be given in questionnaire, interview or 
computerized formats. In this study we used the questionnaire. 
 
The test is comprised of twenty questions. One point is scored 
for every “yes” answer with the exception of questions 4 and 5 
which receive one point for a “no” response. The cutoff score 
for abuse/dependence is generally 6 or above.8 

 

 

 

 

 

 

 

 

 

 

 

 

Score Severity Intervention 
Recommended 
 

1-5 Low Brief Intervention 
 

6-10 Intermediate 
(likely meets DSM criteria) 

Outpatient 
(intensive) 

11-15 Substantial Intensive 

16-20 Severe Intensive 

Table1.  DAST – 20 Interpretation Guide 
 
In the past two decades, a great deal of research has been 
conducted to assess psychometric properties of the DAST. It 
was found that the DAST is a highly face-valid instrument 
since it appears to measure problematic drug use as it was 
designed. An internal consistency coefficient of 0.92 was 
obtained for a sample of 256 drug/alcohol abuse subjects.  
 
Adequate concurrent or convergent validity was reported to 
have been demonstrated by the fact that the DAST attained 
85% overall accuracy in classifying subjects according to 
DSM-III diagnosis and also to have been demonstrated by 
significant correlations of DAST scores with frequency of 
various types of drugs used during the preceding 12 months. 
The statistical significance of the DAST scores to distinguish 
between DSM-III diagnosed abuse “cases” from “non-cases” 
is reported evidence of discriminant validity.9 

 
Beck’s Depression Inventory 
 
The Beck’s Depression Inventory (BDI) is an assessment 
instrument used to measure the severity of depression. 
Developed by Dr. Aaron T. Beck, the BDI is a multiple choice 
question inventory designed to not only evaluate the severity 
of depression, but also to monitor changes over time. It can 
serve as an objective measure for evaluation of improvement 
and effectiveness of treatment methods.10 

 
In its current version, the questionnaire is designed for 
individuals 13 years or older and is comprised of items 
relating to symptoms of depression. Each answer is scored on 
a score value of 0 to 3. The version BDI-II was used in this 
study 
 

BDI Score Severity of Depression 

0 - 13 Minimal 

14 - 19 Mild 

20 - 28 Moderate 

29 - 63 Severe 

Table 2.  BDI-II Interpretation Guide 
 
One measure of the instrument’s usefulness is to see how 
closely it agrees with another similar instrument that has been 
validated against clinical interview by a trained clinician. The  
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BDI-II has been positively correlated with the Hamilton 
Depression Rating Scale. The test was also shown to have a 
high one-week test-retest reliability suggesting that it was not 
overly sensitive to daily variations in mood.11  
 
State-Trait Anxiety Inventory 
 
The State-Trait Anxiety Inventory (STAI) measures anxiety in 
adult populations. Developed by Charles D. Spielberger, this 
assessment tool is unique in that it differentiates between the 
temporary condition of state anxiety and the more general 
long-standing characteristics of trait anxiety. State anxiety 
refers to an emotional response at a given moment in time and 
at a particular level of intensity. Anxiety states are 
characterized by subjective feelings of tension, apprehension, 
nervousness and worry and by activation of the autonomic 
nervous system. Trait anxiety describes an individual’s 
proneness to anxiety and their tendency to perceive stressful 
situations as dangerous or threatening. The stronger the 
anxiety trait, the more probable the individual will experience 
a more intense state anxiety in a stressful situation. 
 
The STAI form Y is the most popular version and was the 
formed used in this study. It consists of forty questions with a 
range of four possible responses to each question. Twenty 
questions assess state anxiety by posing questions that assess 
the subject’s feeling at the moment. State anxiety questions 
include: “I am tense; I am worried” and “I feel at ease; I feel 
comfortable.” Response to questions range from “not at all” to 
“very much so”.  Twenty additional questions assess trait 
anxiety by asking how the subject generally feels. Trait 
anxiety questions include: “I have disturbing thoughts; I wish I 
could be as happy as others seem to be” and “I feel rested; I 
feel pleasant.” Responses to questions range from “almost 
never” to “almost always”.   Scores range from 20 to 80 with 
higher scores correlating with greater anxiety. 
 
Current research reports that internal consistency/reliability 
estimates obtained from STAI state and trait scores are 
generally satisfactory for a broad range of studies involving 
various populations.12 

 
Review of Literature 
 
Chiropractors and other health care practitioners need a 
reliable, reproducible, and valid means of assessing for 
improvements or lack of same in states of wellbeing, human 
potential and neurocognitive function, in order to direct or 
redirect treatment plans and measure treatment outcomes. 
 
This term “well-being” is not as vague as one might think. 
Research by Holder and Blum has demonstrated that a “Brain 
Reward Cascade” of neurotransmitters exists, and when 
operating properly, results in a state of well-being.  
 
Interference in this cascade termed “Reward Deficiency 
Syndrome” (emotional pain) by them results in their state or 
feelings of well-being, being reduced or replaced by 
depression, anxiety, anger, and or by craving mood altering 
substances which often leads to a number of addictions.  The 
meso and spinal limbic systems are where emotions are 
mediated and then expressed through the neurochemical 
reward cascade.7,13,14,15         

 

 

 

 

 

Emotions and Neurotransmitters 
 
Autoradiography has demonstrated that opiate receptors are 
densest in the amygdala and hypothalamus. In 1988 Pert and 
Dienstrey recognized that the limbic system includes not only 
the amygdala and hypothalamus, but discovered that the dorsal 
horn contains these same tissues thereby establishing an 
additional location of limbic system.16  
 
Indeed, more of the limbic system exists in the dorsal horn of 
the spinal cord than the brain, thus the modern terms “meso-
limbic system” (brain) and “spinal limbic system” (dorsal horn 
of the spinal cord). Further, there is a direct nociceptive reflex 
at every level of the spine to the mesolimbic system. In 1993 
Burstein and Potrebic of Harvard Medical School provided 
evidence of direct projection of spinal cord neurons to the 
amygdala and orbital cortex suggesting that they play a role in 
modulating neural circuits involved in enabling somatosensory 
information, including pain, to effect autonomic, endocrine, 
and behavioral functions.17 It was once thought that 
nociceptive information reached the hypothalamus through 
indirect, multisynaptic pathways but in 1994 Giesler, et al. of 
the University of Minnesota found the spinal pathways to 
limbic system for nociceptive information which included the 
hypothalamus bilaterally.18  
 
In 1993 Kyles et al. of the University of Bristol found that the 
spinal cord mediates nociceptive information processing by 
the dopaminergic and opioid systems19 and evidence has been 
reported which links the immune and opioid systems.20 We 
maintain that the primary subluxation via its Tonal Model 
interferes with the limbic system’s ability to express a state of 
well-being and that a subluxation free spine is necessary to 
achieve one’s highest state of well-being and human 
potential.7,14,15,21 
 
Because the foundation of chiropractic is based upon tone,22 
which is primarily expressed through the neuroendocrine 
system, our focus “should be” shifted from musculoskeletal 
anatomy and biomechanics to neurophysiology and 
neuroimmunology.4 Advancements in the field of neurology 
have led to the implementation of an Event Related Potential 
known as the P300 wave for diagnostic and intervention 
outcome assessments.  
 
An event related brain potential is a measurement of voltage 
deflections taken from electrodes placed on the scalp which 
represent neural processing, memory functions, attentional 
allocation, and other cognitive processes.23 They can occur in 
response to a sensory stimulus, a mental event, or the omission 
of a stimulus. For the past 45 years the P300 wave has been 
the most depended on objective measurement of cognitive 
ability and state of well-being in psychiatry.24 
 
The P300 Wave 
 
In the 1960s Sutton et al. first described the P300 wave, which 
appears on an electroencephalograph approximately 300ms 
after a stimulus.25 The P300 is thought to be “composed of 
several parts that reflect an information-processing cascade 
when attentional and memory mechanisms are engaged”.26  
The P300 is a correlate of neurocognitive function, meaning 
that conclusions can be drawn regarding a subject’s cognitive  
 
 P300 Wave Outcomes                                                                                                                  A. Vertebral Subluxation Res.     December 14, 2020             182 



 
 
 
processes by assessing his or her P300 wave characteristics. 
There are two components of the P300 wave which are 
routinely assessed, namely, amplitude and latency.  
 
P300 amplitude indexes ‘brain activity required in the 
maintenance of working memory when the mental model of 
the stimulus environment is updated’.27 It reflects the 
individual’s ‘allocation of attention resources for a given task 
and is associated with superior memory performance’. These 
attentional resources include phasic attention and working 
memory. Phasic attention is the ability of an organism to shift 
mental processing activity in response to changing stimuli. 
Working memory is the ability to hold information in mind 
while performing a mental operation.28 In other words, P300 
amplitude reflects the amount of neurological resources 
utilized to process an event. 
 
It is interesting to note that conclusions about long-term 
memory can be drawn from P300 amplitude analysis. Memory 
representations of a stimulus are updated with the result that 
previously encountered stimuli which are remembered elicit 
larger P300 amplitudes.29 Sights and sounds which are 
personally meaningful trigger P300 waves with larger 
amplitude. This is the mechanism by which researchers have 
utilized P300 analysis for anti-terrorism and lie detection 
applications.30 

 
P300 latency is a measure reflecting the speed at which stimuli 
are classified but is not related to processing time to generate a 
response. Higher levels of cognitive function are correlated 
with shorter latency.27 It is useful for determining early 
progression of dementia31 and familial Alzheimer’s disease,32 
and was found to be more sensitive at finding early memory 
deficits than was the Mini-Mental State Examination (MMSE) 
or Wechsler Memory Scale-III (WMS-III).33 Latency is a 
measure of stimulus detection and evaluation time, but not 
response selection or behavioral action.34 

 
A P300 wave is elicited when an infrequent, task-relevant 
stimulus is voluntarily detected, and this stimulus can be 
auditory, visual, somatosensory or olfactory.35 The most 
commonly used method of eliciting a P300 ERP is to utilize a 
two-stimulus discrimination paradigm which is commonly 
known as the ‘oddball’ paradigm. This method has been 
shown to have good test-re-test correlation coefficients for 
both amplitude and latency measures.27 For these reasons we 
chose to use the oddball paradigm for eliciting P300 ERPs 
utilizing the Auditory Evoked Potential (AEP) method.  
 
External and internal factors may contribute to P300 variance. 
These factors include circadian rhythms (body temperature, 
heart rate, food intake, etc.), exercise, fatigue, drugs (caffeine, 
nicotine and alcohol), age, handedness, gender, personality, 
and genes. 27 In this study all P300 assessments were 
administered in a stable environment free from interruption or 
external influence, in the same room and on a consistent 
schedule to account for environmental factors. It should be 
noted, however, that no measures were taken to control for 
smoking or coffee intake. 
 
Biomarkers and Related Disorders 
 
P300 analysis in the addicted population has demonstrated  
 
 

 
 
 
significant changes in P300 characteristics compared to non-
addicted populations. It has been shown that cocaine-
dependent patients have lower P300 amplitude which was then 
correlated to a higher incidence of errors of commission (false 
positive errors) in which the patient would inappropriately 
respond to a non-target stimulus. This could indicate 
heightened impulsivity and/or lessened discriminatory 
ability.28  
 
Alcoholics have been shown to have reduced amplitude which 
does not revert to normal even after continued abstinence,36 
yet a much more recent study demonstrated that P300 
amplitude significantly increases to normalized levels with 
continued abstinence. This study also demonstrated that those 
with a family history of alcoholism did not have a predilection 
for diminished P300 amplitude but that those with multiple 
conduct disorder diagnosis were highly correlated with 
diminished P300 amplitude. It was also shown that 
improvements in P300 amplitude had no correlation with 
depression or anxiety scores regarding the Beck’s Depression 
Inventory and the Spielberger State-Trait Anxiety Inventory.37  
 
Many published papers report and establish that reduced P300 
amplitude is strongly associated with substance use disorders 
(SUD) and is potentially a marker of substance use 
vulnerability.14,15,38 One can plausibly conceive that if P300 
amplitudes are improved then the SUD vulnerability and 
relapse may be diminished, and that P300 amplitude may be 
utilized as an outcome measure in the treatment of 
addictions.14,15,24 
 
One recent case study has demonstrated that subluxation-
centered chiropractic care dramatically improves brain 
function and P300 amplitude in one recovering cocaine addict 
after failing to complete nine previous traditional addiction 
programs. The first eight months of care consisted of only 
traditional addiction treatment, and P300 amplitudes continued 
to diminish as time passed. Amplitudes are listed as follows: 
month 1, 4.39μV; month 2, 3.25μV, month 8, 3.03μV. With 
the addition of chiropractic care in the last eight months 
amplitudes began to increase dramatically: month 10, 6.09μV; 
month13, 7.2μV, month 16, 9.1μV. This study also 
demonstrated positive outcomes in Addiction Severity Index 
scores and Paraspinal Thermal Scans.39 

 
There is a great need for sensitive biomarkers of early 
progression and treatment response for cognitive disorders 
such as Alzheimer’s, ADHD, and schizophrenia.40 In 2007 
Pfizer requested proposals for the development of virtual 
translational medicine units such as pharmacology tools, 
biomarkers, clinical methods, clinical technologies and study 
designs which would advance our understanding of 
therapeutic index in humans, enhance effective decision 
making in exploratory development of new drugs, and, in 
particular, to improve confidence in the activity of exploratory 
CNS drugs.  
 
“Pfizer research has invested substantially in the use of 
spontaneous EEG, evoked potential and sleep endpoints as a 
means to assess central pharmacology”.41 At one time EEG 
and ERP analysis was exceptionally time consuming and 
inconvenient due to a lack of computing ability for processing 
of complex raw data sets, lack of portability of EEG 
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amplifiers, and the need for dermal abrasion to apply 
electrodes with low impedance.40 Recent technological 
advancements such as computer power, processing algorithms, 
and high-density array nets have eliminated these problems 
and have made it possible to elicit, collect, and process EEG 
data to provide P300 wave results in less than five minutes by 
equipment first innovated, designed, and developed by Dr. Jay 
Holder: the Enigma P300™. 
 
Chiropractors and other health care providers have an 
opportunity to become involved in the search for drug-free 
alternatives in the treatment and management of individuals 
with cognitive disorders. Indeed, the first randomized placebo 
controlled clinical trial of chiropractic with addicted 
individuals in residential treatment demonstrated outstanding 
outcomes in retention rate (100%), and significantly improved 
(lowered) depression and anxiety scores and nursing station 
visits.1 Chiropractic case studies and other published clinical 
reporting have demonstrated improved quality of life with 
those suffering from addiction,39 ADD,42 depression,43 
autism,44 and ADHD.45  
 
Research in the Journal of Psychoactive Drugs on RDS 7 has 
outlined a direct link between addictions, compulsive and 
impulsive disorders (which include ADD, ADHD, Autism, 
many Dyslexias, Tourette’s Syndrome, Asperger Syndrome, 
binging, eating disorders, smoking behavior, PTSD, 
pathological gambling, and polysubstance dependence) and 
the Brain Reward Cascade via RDS. This highlights the 
salutogenic role of chiropractic care in establishing a proper 
Brain Reward Cascade (BRC) through the adjustment of 
vertebral subluxation.7,13,14,15,21,42 
 
A Model of Subluxation 
 
The Brain Reward Cascade and RDS provide us a better 
understanding of neurophysiological mechanisms underlying 
emotions and wellbeing. It is also the first scientific model of 
subluxation published outside of chiropractic journals and 
implicates the vertebral subluxation complex as the hallmark 
of insult to a vertebrate’s ability to establish a state of 
wellbeing.7   
 
Only vertebrates can manifest a state of well-being via the 
dorsal horn/limbic Brain Reward Cascade.  Although 
invertebrates have opioid-like material, only vertebrates have 
confirmed opiate receptors which are in “intimate and direct 
contact with the limbic system” so that “it is fair to say that 
only vertebrates have the ability to conjure a state of well-
being”; the common denominator being the spine.6,7,14,15 
 
Neurophysiological insult to the dorsal horn of the spinal cord 
via primary subluxation results in Reward Deficiency 
Syndrome and consequently the inability to establish a state of 
wellbeing. Dysafferentation of proprioceptive and nociceptive 
information leads to impaired central integration which causes 
an imbalance of neurotransmitters reaching higher brain 
centers with a critical focus on the nucleus accumbens and 
ventral tegmental area as focal constituents of a midbrain-
forebrain-extrapyramidal circuit.  
 
There are three main systems involved in the Brain Reward 
Cascade, namely, the dopaminergic, opioidergic, and  
 
 

 
 
 
gabaergic / benzodiazepine system. The opioidergic system 
consists of Beta-endorphin, enkephalin, and dynorphin which 
are peptides involved in modulation of nociceptive response to 
painful stimuli and stressors, reward, and homeostatic adaptive 
function such as food, water, and temperature regulation.7,14,15 

 
Nociceptive information processed by the dopaminergic and 
opioid systems is mediated spinally and indeed science is 
showing that the spinal cord is involved in mediating “immune 
system function, growth factor, chemotaxis of human tumor 
cells, body temperature, water saving and water seeking 
behavior.”7,14,15 

 
Nerve tissue is piezoelectric (tonal) in nature, meaning that the 
application of mechanical stress will cause cell polarization 
and alter normal hertz frequency of nerve tissue, substantiating 
what is referred to as a tonal model. This allows for the 
conversion of mechanical signals into altered frequency 
modulated electrical signals and vice versa. Dural torsion and 
tension, dysfunctional cerebrospinal fluid pumping mechanics, 
spinal cord pressure and tension, and other tonal distortions 
within the cranio-spinal meningeal functional unit™ will 
manifest in neural disintegration (nerve interference) and 
localized inflammatory response. This phenomenon results in 
the Vertebral Subluxation Complex.2,4,21,46 

 
Inflammation at the nerve root creates hyperfacilitation of the 
associated structures. Dorsal horn facilitation produces 
excessive nociception to the cortex, contributes to Reward 
Deficiency Syndrome, and carries over into the anterior horn 
cells which control motor function.  
 
Hyperfacilitation of the anterior horn cells may create 
abnormal muscle stinting and spasm, further exacerbating and 
prolonging the mechanical stresses to the spinal cord and 
manifesting in tight muscles, tender nodules, and edematous 
tissue tone. This vertebral subluxation complex also may 
distort other sensitive neural structures including but not 
limited to dorsal root ganglia, spinal nerves, sympathetic 
ganglia, sinuvertebral nerves, Golgi tendon organs, Pacinian 
corpuscles, Type I, II, and III mechanoreceptors, and 
unencapsulated nerve endings.47,48 

 
All communication in the third dimension (our universe) is 
tonal.21 Structure, function and communication within the 
human body takes place through tonal dynamics, which are 
expressed as hertz frequencies. All normal nerve frequencies 
are multiples of five hertz. For example, the Vagus nerve is 
commonly stimulated with electrical micro-currents at specific 
hertz frequencies to treat certain conditions such as portal 
hypertension or epilepsy by manipulating abnormal vagal tone 
(hertz frequency) back to normal.49,50,51  
 
One particular study involved stimulating the Vagal nerve at 5 
Hz to trigger the release of Acetylcholine, and 10 Hz to trigger 
the release of vasoactive intestinal peptide.49 Indeed, the 
structure of every hormone, neurotransmitter, and cell 
membrane is dependent upon the energy states of vibrating 
molecules. We maintain that the chiropractic adjustment 
allows for the normalization of the piezoelectric discharges 
(hertz frequencies) from the affected nerve tissue by removing 
this nerve interference and thus restoring the proper tonal 
dynamics throughout the nervous system. 
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Results 
 
Results are reported in Tables 3-10 for both group statistics 
and individual data. No statistical significance of this data may 
be attributed to the results due to the small study population.  

 
Discussion 
 
In spite of the small population of participants, this study’s 
statistics are confirmed and validated by the outcomes of a 
larger study.1 Each participant presented with varying 
complaints and drug use history. The proceeding attempts to 
explain the mechanisms for the results that we obtained by 
taking a closer look at each patient in a case series format. 
 
Placebo Group 
 
Participant A 
 
This participant presented to a residential addiction 
rehabilitation facility due to a history of recreational drug use 
which included using marijuana three times per day for the 
past 25 years and "crack" cocaine three times per week for the 
past year. He reported alcohol use consisting of five drinks per 
week for the past three years. His initial DAST-20 score was 
16 indicating “severe” drug abuse. He reports no other 
complaints.  
 
He reported no exercise habits and had an unhealthy diet 
consisting of only two glasses of water per day, three 
caffeinated drinks per day, and no fruits or vegetables. He 
reported having no eating disorders and a daily stress level of 
3/10. He smoked six cigarettes per day and had done so for the 
last 19 years but does not use smokeless tobacco. He reported 
four to five hours of "poor" sleep for the past six months and 
says this may be from drinking a lot of coffee and from being 
off drugs. He currently uses no medications. 
 
He presented with a P300 amplitude of 10.97μV and a latency 
of 327.34ms. Three weeks following the conclusion of the 
study he was discharged from care due to an alcohol and 
marijuana relapse. At the conclusion of the study he had an 
improved P300 amplitude of 13.23μV and a worsened latency 
of 342.97ms. His initial BDI-II score was 14 and was reduced 
to 3 at outtake (12 weeks). Initial STAXI score was a State sub 
score of (S) 36 and Trait (T) sub score 23 for a total of 59. At 
outtake it was reduced to S21 and T26 for a total of 47. This 
demonstrates improvement in depression and anxiety scores 
and improvement in P300 amplitude with regression in P300 
latency.  
 
The patient demonstrated a positive attitude during treatment, 
however, three weeks after completing the study he relapsed 
and was dismissed from care at the addiction facility. 
 
Participant B 
 
This participant presented to a residential addiction 
rehabilitation facility due to a 40-year history of alcohol 
abuse. His initial DAST-20 score was 14, indicating 
“substantial” drug abuse. He concurrently suffered from 
numerous musculoskeletal complaints of moderate to severe 
nature.  
 
 

 
 
 
He presented with a P300 amplitude of 2.86μV and latency of 
354.69ms. After five weeks of care his P300 amplitude had 
improved to 4.82μV and P300 latency regressed to 467.97ms. 
Initial BDI-II score was 0 and increased to 3 at outtake. Initial 
STAXI scores were S25 and T25 for a total of 50; they 
improved to S21 and T23 for a total of 44. This demonstrates 
improvement in P300 amplitude and anxiety scores with 
regression in P300 latency and depression scores. 
 
This participant elected to drop out of the research study at 
five weeks due to concurrent musculoskeletal complaints 
which were not being directly addressed (placebo group) due 
to the nature of this research study. He was referred to a 
chiropractic clinic but did not follow up with chiropractic care. 
Four weeks following this time he relapsed due to alcohol 
consumption and was dismissed from care at the addiction 
treatment facility.  
 
Participant C 
 
This participant presented to the addiction facility due to a 
history of alcohol abuse. He had a history of having about 12 
beers per night for the past twelve years but currently does not 
drink any alcoholic beverages. He smoked one pack of 
cigarettes per day. He reported smoking "pot" when he was a 
teenager but has had none since that time. In the past six 
months he had taken "pain killers" a few times per week for 
about four months but not daily. His initial DAST inventory 
score was 2, indicating no clinical drug abuse. 
 
He reported getting only four hours of sleep per night since 
moving to the addiction facility. He drank four to five cups of 
water daily and two to three cups of coffee with very little 
fruits or vegetables. He denied food allergies or eating 
disorders. He reported a daily stress level of 6/10 and reported 
having "a lot on his mind due to homelessness". 
 
Concurrent complaints included urticaria and slight right leg 
and foot neuritis (foot and ankle examination revealed a 
negative study). He was recently diagnosed with hypertension 
for which he takes 80 mg of Propranolol three times per day. 
Blood pressure upon examination was found to be 110/68 mm 
Hg. 
 
He presented with a P300 amplitude of 0.86μV and a P300 
latency of 370.31ms. After six weeks of care his P300 
amplitude improved to 4.88μV and P300 latency regressed to 
397.66ms. Initial BDI-II score was 26 and improved to 13 at 
outtake. Initial STAXI scores were S49, T63, for a total score 
of 112. Final STAXI scores were S47, T52, for a total of 99. 
 
Chiropractic Group 
 
Participant A 
 
This participant presented to the addiction facility due to a 20-
year history of cocaine, methamphetamine, and marijuana use. 
His initial DAST-20 score was 14, indicating “substantial” 
drug abuse. He concurrently complained of sciatica, neck pain, 
headaches, and shoulder problems. He reports being diagnosed 
with ADHD and began taking 1 mg of Guanfacine per day 
during week seven of the study. His dosage was increased to 2 
mg per day at week 11 of the study. 
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His diet consisted of only three servings of fruits and 
vegetables per day, six glasses of water, one soda and one 
coffee. He reported no eating disorders. His daily stress level 
is a 7/10 and he stated driving is stressful and occasionally has 
some anger issues. He smoked about 15 cigarettes per day but 
consumes no smokeless tobacco or alcohol. His sleep habits 
consisted of seven hours of "fair" sleep per night, which is 
interrupted about two times per week. 
 
He took about two doses of 800 milligrams of Ibuprofen per 
day for his sciatica until it was minimized at approximately 
nine weeks of care. 
 
He presented with a P300 amplitude of 7.38μV and a P300 
latency of 331.25ms. After twelve weeks of care his P300 
amplitude regressed to -3.06μV. His P300 latency regressed to 
370.31ms. We suggest that his intake of Guanfacine acted as a 
chemical substitute for his drug addiction and arrested most, if 
not all, potential brain recovery from the neurochemical 
effects of his addiction.  
 
Guanfacine is an investigational treatment for nicotine, opioid, 
and alcohol withdrawal.53 It is a non-stimulant medication 
used widely for the treatment of ADHD. Guanfacine mimics 
the effects of norepinephrine by acting as an agonist to 
postsynaptic alpha-2A adrenergic receptors to improve 
regulation of behavior, attention, and emotion.54 Normally, 
norepinephrine is released in response to stress and acts upon 
these receptors to inhibit cyclic adenosine monophosphate 
(cAMP) in prefrontal cortex dendritic spines, which improves 
neural connectivity and thereby improves focus and self-
control in those suffering from ADHD.53 

 
The locus ceruleus (LC) is the principle site in the brain for 
norepinephrine synthesis and serves as a neural highway for 
transport of norepinephrine throughout the entirety of the 
brain including the tectum, thalamus, hypothalamus, 
hippocampus, amygdala, cerebral cortex, cerebellum, lower 
brain stem, and spinal cord. The LC is known to serve as a 
modulator of behavioral arousal and the level of forebrain and 
sensory perception as well as muscle tone. This includes 
modulation of sensory inputs from the solitary nucleus and the 
dorsal horn of the spinal cord,55 which is a principal spinal 
region responsible for central afferentation of nociception and 
directly contributes to the Brain Reward Cascade. 
 
Norepinephrine is directly involved in the Brain Reward 
Cascade; release of norepinephrine at the CAx site of the 
hippocampus causes reward.7,14,15 Amphetamines cause a 
release of both dopamine and norepinephrine in the brain. We 
posit that Guanfacine served as a substitute source of 
norepinephrine activity in the absence of methamphetamines 
and cocaine, thereby preventing neuro-chemical restitution. 
 
Although direct evidence of neuro-chemical recovery is 
lacking, evidence of improvement in depression and anxiety 
scores is demonstrated. The psycho-social effects of addiction 
have been largely reduced due to the positive, stable 
environment, provided in residential addiction treatment as 
well as the chiropractic care provided and the reduction in 
symptomatology of his concurrent complaints. 
 
 
 
 

 
 
 
Participant B 
 
This participant presented to the addiction facility due to a 35-
year history of alcohol abuse. His initial DAST-20 score was 
16, indicating “severe” drug abuse. He had no other 
complaints. The patient exercised three days per week for one 
hour each day including weights, push-ups, and sit-ups. He 
had a healthy diet consisting of two or more servings of fruits 
or vegetables per day and eight or more glasses of water per 
day. He drank two cups of coffee per day and smoked 15 
cigarettes per day for the last 25 years. He slept about seven 
hours per night that is "good quality sleep". 
 
He presented with a P300 amplitude of 5.0μV and a P300 
latency of 307.81ms. After 12 weeks of care his P300 
amplitude improved to 12.82μV and his P300 latency 
improved to 303.91ms. His BDI-II improved from nine to 
zero, and his STAXI improved from S31 T41 for a total of 72, 
to S20 T20 for a total of 40. Throughout care he demonstrated 
normalization of P300 amplitude and latency, as well as 
significant improvements in depression and anxiety scores. 
The patient exhibited a positive attitude throughout care, 
obtained a steady job, and is expected to complete his time in 
treatment successfully. 
 
This patient was on no medications during care. The results of 
this case demonstrated significant improvement over 
traditional addiction treatment alone and represent what we 
believe to be the normative outcome for those undergoing 
subluxation centered chiropractic care in addition to traditional 
addiction treatment. 
 
Participant C 
 
This participant presented to the addiction facility due to a 4.5-
year history of oxycodone abuse. His initial DAST-20 score 
was 17, indicating “severe” drug abuse. He also presented 
with a musculoskeletal complaint of moderate severity. 
 
He presented with a P300 amplitude of 15.9μV and a P300 
latency of 260.94ms. After one week his P300 amplitude 
dropped to 7.5μV and steadily increased to 11.34μV after four 
weeks of care. His P300 latency improved to 268.75ms.  
 
The researchers are confounded as to why his P300 amplitude 
dropped so dramatically in the first week and propose that the 
first measurement may possibly be due to protracted opiate 
withdrawal or conceived as an outlier. It is interesting, 
however, to note that his P300 latency changed dramatically at 
the same time (week 1). It would have been beneficial to see 
his progress over a longer period of time; however, we were 
only allotted four weeks with this participant due to time 
constraints. Following the initial drop in P300 amplitude he 
demonstrated consistent improvement in amplitude and 
improvement in normalization of P300 latency over the course 
of.his.care. 
 
Conclusion 
 
It appears that chiropractic care may support and improve 
patient outcomes in residential addiction rehabilitation. 
Depression scores improved by an average of 97.1%, which 
was 44.6% better than traditional addiction treatment alone.  
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Anxiety scores improved by an average of 36.5%, which is 
22.4% better than traditional addiction treatment alone.  
 
A larger study which was a randomized controlled clinical 
trial also using Torque Release Technique® had similar 
outcomes.1 Mixed results were obtained with P300 analysis, 
yet when complicating factors are accounted for it appears that 
those under chiropractic care exhibited strong improvements 
toward normalization in both amplitude and latency while 
those under placebo care demonstrated marginal improvement 
in amplitude and a worsening in latency.  
 
Furthermore, it should be noted that no participants in the 
chiropractic group relapsed during or within two months 
following the conclusion of this study intervention period (12 
weeks). This substantiates the findings of a previous and 
larger Torque Release Technique® study.1 All participants in 
the chiropractic group presented with either “severe” or 
“substantial” drug abuse as documented by their initial DAST-
20 scores.  
 
Two out of the three participants in the placebo group 
presented with “severe” or “substantial” drug abuse according 
to the DAST-20. Both of these participants relapsed during or 
within three weeks following the conclusion of the study 
intervention period. The other participant in the placebo group 
did not relapse, however, he presented with an initial DAST-
20 score of 2, which indicates clinical absence of a drug abuse 
problem. 
 
Retention rate among those clinically documented with drug 
abuse in the chiropractic group was 100%. Retention rate 
among those clinically documented with drug abuse in the 
Placebo group was 0%. We conclude that chiropractic care 
utilizing the Torque Release Technique® (TRT) dramatically 
improves retention rates and prevents relapse and supports the 
findings of a larger previous randomized clinical trial 
incorporating Torque Release Technique®.1 

 
The improvement in depression and anxiety scores, 100% 
retention rate, and total lack of relapse of those receiving 
chiropractic care (TRT) in this study are also substantiated in 
the findings of a previous and larger randomized clinical trial 
incorporating Torque Release Technique® in residential 
addiction treatment.1 

 
The results of this study indicate that subluxation-based 
chiropractic utilizing the Torque Release Technique® 
promotes improvement in residential addiction outcomes and 
general measures of wellbeing and salutogenesis, 
corroborating previous findings of improvements in wellbeing 
and functional neurological health assessments related to 
conditions including autism, ADHD, infertility, depression, 
pseudoseizures, anxiety, and blood pressure.43-45,56-68 

 
Similar research utilizing a larger population is needed to 
conclusively determine if use of P300 wave analysis has 
significance as an outcome assessment of subluxation based 
chiropractic care in the addiction treatment setting.  
 
Torque Release Technique® and Integrator® Adjusting 
Instrument are registered trademarks of the Holder Research 
Institute, LLC.  Functional Leg Length Reflex™ (FLLR™),  
 
 

 
 
 
and Cranio-Spinal Meningeal Functional Unit™(CSMFU™) 
are all trademarks of the Holder Research Institute, LLC.  
 
References 
 
1. Holder J, Duncan RC, Gissen M, et al. Increasing 

retention rates among the chemically dependent in 
residential treatment: auriculotherapy and subluxation-
based chiropractic care. Molecular Psychiatry.2001 
Feb;6(s1). 

2. Stephenson, R.W. Chiropractic Textbook. Palmer College 
of Chiropractic.1927. 

3. Stephenson, R.W. The Art of Chiropractic. Palmer 
College of Chiropractic.1927. 

4. Palmer, D.D. The Chiropractor.1914. 
5. Shriner S. A Review of Torque Release Technique. A 

Vertebral Subluxation Res.July:72-76. 
6. Holder, J. Torque Release Technique® Manual: First 

Revised College Edition. Holder Research Institute. 2015. 
7. Blum K, Braverman E, Holder J, et al. Comings D. 

Reward Deficiency Syndrome: A Biogenic Model for the 
Diagnosis and Treatment of Impulsive, Addictive and 
Compulsive Behaviors. J Psychoactive Drugs.2000 
Nov;32(s).    

8. Yudko E, Lozhkina O, Fouts A. A comprehensive review 
of the psychometric properties of the Drug Abuse 
Screening Test. Journal of Substance Abuse 
Treatment.2007;32:189-98. 

9. Gavin DR, Ross HE, Skinner HA. Diagnostic Validity of 
the Drug Abuse Screening Test in the Assessment of 
DSM-III Drug Disorders. British Journal of The 
Addiction.1989;84:301-7. 

10. Beck AT, Ward C, Mendelson M. An inventory for 
measuring depression. Arch Gen Psychiatry.1961 Jun;4: 
561-71. 

11. Beck AT, Steer RA, Brown GK. Manual for the Beck 
Depression Inventory-II. San Antonio, TX: Psychological 
Corporation. 

12. Barnes LB, Harp D, Jung WS. Reliability Generalization 
of Scores on the Spielberger State-Trait Anxiety 
Inventory. Educational and Psychological 
Measurement.2002;62:603-18. 

13. Blum K, Cull JG, Holder J. Breakthrough Brain Research 
Links Chiropractic Treatment to Addictive Behaviors. 
The University of Texas Houston Health Science Center 
School of Public Health: Department of Behavioral 
Sciences. 

14. Blum, Kenneth, Holder J. Handbook of Abusable Drugs: 
Amended Edition.  Mattituck: Amereon Press, 1997. 
Print. 

15. Blum K, Holder J. Reward Deficiency Syndrome: A 
Biogenic Model. Mattituck: Amereon Press, 1997. Print. 

16.  Pert C, Dienstfrey H. The Neuropeptide Network. Annals 
of the New York Academy of Sciences.1988;521:189–
194. 

17. Burstein R, Potrebic SJ. Retrograde labeling of neurons in 
the spinal cord that project directly to the amygdala or the 
orbital cortex in the rat. Comp Neurol.1993 
Sep;335(4):469-85. 

18. Giesler GJ Jr, Katter JT, Dado RJ. Direct spinal pathways 
to the limbic system for nociceptive information.  Trends 
Neurosci.1994 Jun;17(6):244-50 

 
 
   187          A. Vertebral Subluxation Res.     December 14, 2020                                                             P300 Wave Outcomes           



 
 
 
19. Kyles AE, Waterman AE, Livingston A, et al. 

Antinociceptive effects of combining low doses of 
neuroleptic drugs and fentanyl in sheep. Am J Vet.1993 
Sep;54(9):1483-8. 

20. Raffa RB, Mathiasen JR, Kimball ES, et al. The 
combined immunological and antinociceptive defects of 
beige-J mice: the possible existence of a 'mu-repressin' 
Life Sci.1993;52(1):1-8. 

21. Holder J, Hodgson N, Wilson B, et al. Torque Release 
Technique® Student Manual. Holder Research Institute, 
2012.  

22. Palmer, D.D. The Chiropractor’s Adjuster. 1910. 
23. Connie C, Duncan A, Barry RJ, et al. Event-related 

potentials in clinical research: Guidelines for eliciting, 
recording, and quantifying mismatch negativity, P300, 
and N400. Clinical Neurophysiology. 
2009;120(2009):1883–1908. 

24. Gunkelman, J. EEG Biofeedback as a Treatment for 
Substance Use Disorders. Addiction 2008. 

25. Hruby T, Marsalek P. Event-Related Potentials - the P3 
Wave. Acta Neurobiol.Exp.2003;63:55-6. 

26. Polich J. Updating P300: An Integrative Theory of P3a 
and P3b. Clin Neurophysiol [Internet].2007 Oct [cited 
2013 Feb 12]; 118(10): 2128–2148. Available from 
NCBI: 
http://www.ncbi.nlm.nih.gov/pmc/articles/pmc2715154/.  

27. Polich J, Herbst KL. P300 as a clinical assay: rationale, 
evaluation, and findings. International Journal of 
Psychophysiology.2000;38:3-19. 

28. Lezak MD. Neuropsychological Assessment. Oxford: 
Oxford University Press; 2004. p.34. 

29. Polich J , Criado JR. Neuropsychology and 
neuropharmacology of P3a and P3b. International Journal 
of Psychophysiology.2006;60:172–185. 

30. Meixner, JB, Rosenfeld JP. A mock terrorism application 
of the P300-based concealed information test. 
Psychophysiology.2011;48(2):149-154. 

31. SaSa R, Filipovi C, Vladimir S, et al. Utility of auditory 
P300 in detection of presenile dementia. Journal of the 
Neurological Sciences.1995;131:150-155. 

32. Golob EJ, Ringman JM, Irimajiri R, et al. Cortical event-
related potentials in preclinical familial Alzheimer 
disease. Neurology.2009;73:1649–1655.  

33. Braverman ER, Blum K. P300 (latency) event-related 
potential: an accurate predictor of memory impairment. 
Clin Electroencephalogr.2003 Jul;34(3):124-39. 

34. Pontifex M B, Hillman C H, Polich J. Age, physical 
fitness, and attention: P3a and P3b. 
Psychophysiology.2009 March;46(2): 379–387. 

35. Pan JB, Takeshita T, Morimoto K. P300 as a Measure of 
Cognitive Dysfunction from Occupational and 
Environmental Insults. Environmental Health and 
Preventive Medicine.1999 Oct;4:103-110. 

36. Braverman E, Blum K. Modification of P300 amplitude 
and other electrophysiological parameters of drug abuse. 
Cur Ther Res.1990;48(4):586-56. 

37. Bauer LO. CNS recovery from cocaine, cocaine and 
alcohol, or opioid dependence: a P300 study. Clinical 
Neurophysiology.2001;112:1508-1515. 

 
 
 
 
 
 

 
 
 
38. Euser A, Arends L, Huizink A, et al. The P300 Event-

Related Brain Potential as a Neurobiological Marker for 
Substance Use Disorders: A Meta-Analytic Investigation. 
National Institute on Drug Abuse [Internet].2010 [cited 
2013 Feb 12]. Available from NIDA International Drug 
Abuse Research Abstract Database: 
https://www.drugabuse.gov/international/abstracts/p300-
event-related-brain-potential-neurobiological-marker-
substance-use-disorders-meta-analytic. 

39. Holder JM, Shriner BE. Subluxation Based Chiropractic 
Care in the Management of Cocaine Addiction: A Case 
Report. A Vertebral Subluxation Res.2012 Feb:8-17. 

40. Jackson CE, Snyder PJ. Electroencephalography and 
event-related potentials as biomarkers of mild cognitive 
impairment and mild Alzheimer’s disease. Alzheimer’s & 
Dementia.2008;4(S):137–S143. 

41. Pfizer [Internet]. Translational Medicine Research 
Opportunities. New York: Pfizer [cited 2013 Feb 12]. 
Available from: 
http://www.pfizer.com/b2b/translational_medicine/transla
tional_medicine.jsp.  

42. Blum K, Holder JM. Attention Deficit Disorders (ADD) 
Biogenic Aspects. Chiropractic Pediatrics. Editorial. 1994 
Aug; Vol.1, Num.2, pp.21-23. 

43. Mahanidis T, Russell D. Improvement in Quality of Life 
in a Patient with Depression Undergoing Chiropractic 
Care Using Torque Release Technique: A Case Study. J 
Vert Sublux Res.2010 Jan 31;1-6.    

44. Hoffmann N, Russell D. Improvement in a 3 ½ year old 
Autistic Child Following Chiropractic Intervention to 
Reduce Vertebral Subluxation. J Vert Sublux Res.2008 
March 24;1-4.    

45. Bedell L. Successful Care of a Young Female with 
ADD/ADHD & Vertebral Subluxation: A Case Study. J 
Vertebral Sublux Res.2008 Jun:1-7.     

46. Palmer, B.J. The Science of Chiropractic: its principles 
and philosophies.1920. 

47. Kent C. Models of Vertebral Subluxation: A Review. J 
Vert Sublux Res.1996;1(1):11.    

48. Lantz C.A. The Vertebral Subluxation Complex PART 2: 
The Neuropathological and Myopathological 
Components. Chiropractic Research 
Journal.1990;1(4):19-38. 

49. Bockx I, Verdrengh K, Elst IV, et al. High-Frequency 
Vagus Nerve Stimulation Improves Portal Hypertension 
In Cirrhotic Rats. Gut.2012;52(4s). 

50. Takahashi T, Owyang C. Vagal control of nitric oxide and 
vasoactive intestinal polypeptide release in the regulation 
of gastric relaxation in rat. Journal of Physiology.1995 
Apr; 484(Pt2):pp.481-492. 

51. Elger, G, Hoppe C, Falkai P, et al. Vagus nerve 
stimulation is associated with mood improvements in 
epilepsy patients. Epilepsy Res.2000 Aug;42:203-210. 

52. Spielberger C. State-Trait Anxiety Inventory for Adults: 
Manual, Instrument and Scoring Guide. Mindgarden, 
Inc.;1983. 

53. Sofuoglu M, Sewell RA. Norepinephrine and Stimulant 
Addiction. Addict Biol.2009 April;14(2):119-129. 

54. Sagvolden T. The alpha-2A adrenoceptor agonist 
guanfacine improves sustained attention and reduces 
overactivity and impulsiveness in an animal model of 
Attention-Deficit/Hyperactivity Disorder (ADHD). 
Behavioral and Brain Functions.2006 Dec;2:41. 

 
 P300 Wave Outcomes                                                                                                                  A. Vertebral Subluxation Res.     December 14, 2020             188 



 
 
 
55. Noback CR, Strominger NL, Demarest RJ, et al. The 

Human Nervous System: Structure and Function. 6th ed. 
Totowa: Humana Press; 2005. Chapter 15, 
Neurotransmitters as the Chemical Messengers of Certain 
Circuits and Pathways; p.267-283. 

56. Hodgson N, Fox M. Improvement in Signs and Symptoms 
of ADHD, Migraines and Functional Outcomes While 
Receiving Subluxation Based Torque Release 
Chiropractic and Cranial Nerve Auriculotherapy. A Vert 
Sublux Res.2014 Nov 6;184-199. 

57. Hodgson N, Vaden C. Improvement in Signs and 
Symptoms of ADHD and Functional Outcomes in Four 
Children Receiving Torque Release Chiropractic: A Case 
Series. A Vert Sublux Res.2014 Apr 17;55-79. 

58. Nadler A. Torque Release Technique™ in the Clinical 
Management of Infertility Related to Cultural or 
Religious-Based Lifestyle. A Vert Sublux Res.2003 Nov 
16;1-3. 

59. Anderson-Peacock E. Reduction of Vertebral Subluxation 
using Torque Release Technique with Changes in 
Fertility: Two Case Reports. A Vert Sublux Res.2003 Jul 
19;1-6. 

60. Kaminski T. Female Infertility and Chiropractic Wellness 
Care: A Case Study on the Autonomic Nervous System 
Response while Under Subluxation Based Chiropractic 
Care and Subsequent Fertility. A Vert Sublux Res.2003 
Nov 2;1-10. 

61. Vaden C, Pratt R. Reduction in Depression, Insomnia, 
Pre-Menstrual Syndrome & Dysautonomia in a Patient 
Undergoing Subluxation-Based Chiropractic Care Using 
Torque Release Technique. A Vert Sublux Res.2016 Nov 
21;125-132. 

62. Brown C, Swenson A. Resolution of Recurrent 
Pseudoseizures in a 14-Year-Old Female Using Torque 
Release Technique: A Case Study. A Vert Sublux 
Res.2014 Apr 10;49-54. 

63. Steinberg B, Clodgo-Gordon K, Russell D. Reduction in 
Anxiety & Dysautonomia in Five Adult Patients 
Undergoing Chiropractic Care for Vertebral Subluxation: 
A Case Series & Review of the Literature. A Vert Sublux 
Res.2020 Apr 6;50-58. 

64. Yates GR, Lamping DL, Abram NL, et al. Effects of 
chiropractic treatment on blood pressure and anxiety: A 
randomized, controlled trial. J Manipulative Physiol Ther 
1988;11(6):484-488. 

65. Russell D, Glucina T. Reduced anxiety symptoms in a 
patient screened with the PHQ-4 receiving chiropractic 
care: A case report and review of the literature. Journal of 
Contemporary Chiropractic 2019;2(1):41-48. 

66. Kent C. Heart rate variability to assess the changes in 
autonomic nervous system function associated with 
vertebral subluxation. Res Rev Neurosci. 2017;1:14-21. 

67. Haavik H, Holt K, Murphy B. Exploring the 
neuromodulatory effects of vertebral subluxation and 
chiropractic care. Chiropr J Aust 2010;40(1):37-44. 

68. Kent C. Chiropractic and mental health: history and 
review of putative neurobiological mechanisms. Jou 
Neuro Psy An Brain Res 2018;JNPB-103. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
   189          A. Vertebral Subluxation Res.     December 14, 2020                                                             P300 Wave Outcomes           



 
 
 
Appendix 
 

P300 Analysis 
 
 
Table 3. Placebo Group Amplitudes (μV) for each week 

 
 Initia

l 
1 2 3 4 5 6 7 8 9 10 11 12 

A 10.97 11.85 12.76 14.65 11.46 -----  10.51 12.68 10.8 10.36 11.38 9.85 13.23 
B 2.86 0.8 0.73 ----- 3.61 4.82  
C 0.86 -0.45 ----- 2.48 11.44 5.73 4.88  

 
● Average total change: + 2.746μV 
● Average change at 4 weeks: + 3.94μV     
● Note that improvements toward P300 amplitude normalization were made, yet no patient improved more than 4.82μV 

throughout the course of care. 
 
 
 
Table 4.  Placebo Group Latencies (ms) for each week 

 
 Initia

l 
1 2 3 4 5 6 7 8 9 10 11 12 

A 327.3
4 

339.0
6 

339.0
6 

339.0
6 

339.0
6 

----- 342.9
7 

339.0
6 

358.5
9 

323.4
4 

355.1
6 

327.3
4 

342.9
7 

B 354.6
9 

471.8 
8 

366.4
1 

----- 440.6
3 

467.9
7 

       

C 370.3
1 

362.5
0 

----- 342.9
7 

327.3
4 

382.0
3 

397.6
6 

      

 
● Average total change: + 52.086ms 
● Average change at 4 weeks: + 18.23ms   
● Note that each participant increased in latency and therefore did not demonstrate normalization of P300 latency. 

 
 
 
Table 5.  Chiropractic Group Amplitudes (μV) for each week: 

 
 Initial 1 2 3 4 5 6 7 8 9 10 11 12 
A 7.38 3.02 10.43 2.83 -0.51 1.98 -0.13 -1.04 ----- 2.27 -1.08 -1.34 -3.06 
B 5.0 11.68 ----- 5.52 10.46 5.82 11.71 7.05 ----- 7.53 12.27 8.43 12.82 
C 15.9 7.5 9.21 11.35 11.34         

 
● Average total change: -7.18μV  
● Ave total change excluding medicated patient: + 3.26μV 
● Average change at 4 weeks: -6.99μV       
● Ave total change at 4 weeks excluding medicated patient: 0.9μV 
● Note that participant “A” was concurrently taking Guanfacine for ADHD beginning in week 7, which may act as a substitute 

for Opiates and prevent or complicate neural recovery and consequent P300 scores. 
● Note that participant “B” demonstrated a 7.82μV increase in P300 amplitude. 
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Table 6. Chiropractic Group Latencies (ms) for each week: 

 
 Initial 1 2 3 4 5 6 7 8 9 10 11 12 
A 331.25 331.25 311.72 303.91 346.88 335.16 335.16 393.75 ----

- 
323.44 350.78 335.16 370.31 

B 307.81 327.34 ----- 389.84 319.53 303.91 300.00 300.00 ----
- 

374.22 307.81 303.91 303.91 

C 260.94 303.91 272.66 260.94 268.75         
 

● Average total change: 42.97ms   
● Average change at 4 weeks: 11.72ms     
● Average change at 4 weeks excluding medicated patient: 9.765ms 
● Note that participant “B” began above 300.00ms and demonstrated normalization of P300 latency. 
● Note that participant “C” began below 300.00ms, and demonstrated improvement toward P300 normalization.  
● Participant “A” was concurrently taking Guanfacine for ADHD, which may act as a substitute for opiates and prevent 

normalization of P300 scores. 
 
 
 
 
Depression Scores 
 
Table 7. Placebo BDI-II 

 
 Initial 1 2 3 
A 14 4 2 3 
B 0 3 3 - 
C 26 9 13 - 
Total 40 16 18 19 

 
● Average change at four weeks:  ↓ 60% 
● Average change at second assessment: ↓  55% 
● Average total change:  ↓ 52.5% 
● Note that depression scores worsened for participant “B” and although immediate improvement was noted for participant 

“C”, the following assessment demonstrated regression. 
● Note: second assessment was at eight weeks for “A”, and outtake for “B” and “C” which were five weeks and six weeks 

respectively. 
 
 
Table 8. Chiropractic BDI-II 

 
 Initial 1 2 3 
A 23 4 0 0 
B 9 3 1 0 
C 2 1 - - 
Total 34 8 2 1 

 
● Average change at four weeks:  ↓  76.5% 
● Average change at eight weeks: ↓ 94.2% 
● Average total change :  ↓ 97.1%  
● Note that all depression scores dropped significantly within the first four weeks of care and were virtually minimized at the 

conclusion of care. 
● Note that participant “B” was administered the BDI-II late (nine days following initiation of care). 
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Table 9. Placebo STAXI 

 
 Initial 1 2 3 

A S:36 + T:23 
 
59 

S:22 + T:35 
 
57 

S:22 + T:28 
 
50 

S:21 + T:26 
 
47 

B S:25 + T: 25 
 
50 

S:28 + T:31 
 
59  

S:21 + T:23 
(5 weeks) 
44 

- 

C S:49 + T:63 
 
112 

S:51 + T:54 
 
105 

S:47 + T:52 
(six weeks) 
99 

- 

Total 221 221 193 190 
 

● Average change at four weeks: 0% 
● Average change at second assessment:   ↓ 12.7% 
● Average total change:    ↓ 14.1% 
● Note: second assessment was at eight weeks for “A”, and outtake for “B” and “C” which were five weeks and six weeks 

respectively. 
 
 

 
 
Table 10. Chiropractic STAXI 

 
 Initial 1 2 3 
A S:57 + T:52 

 
109 

S:46 + T:42 
 
88 

S:31 + T:24 
 
55 

S:29 + T:31 
 
60 

B S:31 + T: 41 
 
72 

S:22 + T: 26 
 
48 

S:27 + T:23 
 
50 

S:20 + T:20 
 
40 

C S:27 + T:28 
 
55 

S:24 + T:26 
 
50 

- - 

Total 236 186 105 150 
 

● Average change at four weeks: ↓ 21.2% 
● Average change at 12 weeks for participants A and B: ↓ 44.8% 
● Average total change:  ↓ 36.5% 
● Note that participant “C” only participated for a total of four weeks, therefore there is no STAXI data for this participant for 

weeks five through 12. 
● Note that participant “B” was administered the STAXI late (nine days following initiation of care). 
● Mean S-Anxiety scores for working male adults is 35.72. 
● Mean T-Anxiety scores for working male adults is 34.89.52  
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