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The following is a list of peer-reviewed publications involving Network Spinal Analysis Care. 
Further information regarding Network Spinal Analysis Research currently in process or programs where 

information on Network Spinal Analysis Research has been presented is available at 
www.associationfornetworkcare.com. 

 
Editorial: Seeds of Meaning, Transformations of Health Care, and the Future 
Senzon SA. Journal of Alternative and Complimentary Medicine. December 2010;16(12):1239-1241.  
DOI: 10.1089/acm.2010.0785 
 
No Abstract Available. 
 
 
On a standing wave Central Pattern Generator and the coherence problem 
Jonckheere E, Lohsoonthorn P, Musuvathy S, Mahajan V, Stefanovic M. 
Biomedical Signal Processing and Control 5 (2010) 336Ð347. doi:10.1016/j.bspc.2010.04.002  
 
An electrophysiological phenomenon running up and down the spine, elicited by light pressure contact at very precise 
points and thereafter taking the external appearance of an undulatory motion of the spine, is analyzed from its standing 
wave, coherence, and synchronization-at-a-distance properties. This standing spinal wave can be elicited in both normal 
and quadriplegic subjects, which demonstrates that the neuronal circuitry is embedded in the spine. The latter, along 
with the inherent rhythmicity of the motion, its wave properties, and the absence of external sensory input once the 
phenomenon is elicited reveal a Central Pattern Generator (CPG). The major investigative tool is surface 
electromyographic (sEMG) wavelet signal analysis at various points along the paraspinal muscles. Statistical correlation 
among the various points is used to establish the standing wave phenomenon on a specific subband of the Daubechies 
wavelet decomposition of the sEMG signals. More precisely, ! 10 Hz coherent bursts reveal synchronization between 
sensory-motor loops at a distance larger, and a frequency slower, than those already reported. As a potential therapeutic 
application, it is shown that partial recovery from spinal cord injury can be assessed by the correlation between the 
sEMG signals on both sides of the injury. 
 
 
Reorganizational Healing: A Paradigm for the Advancement of Wellness, Behavior Change, Holistic 
Practice, and Healing 
Epstein DM, Senzon SA, Lemberger D.  Journal of Alternative and Complimentary Medicine. May 2009;15(5):461-64. 
PMID: 19450165 
 
Reorganizational Healing, (ROH), is an emerging wellness, growth and behavioral change paradigm. Through its three 
central elements (the Four Seasons of Wellbeing, the Triad of Change, and the Five Energetic Intelligences) 
Reorganizational Healing takes an approach to help create a map for individuals to self-assess and draw on strengths to 
create sustainable change. Reorganizational Healing gives individuals concrete tools to explore and use the meanings of 
their symptoms, problems, and life-stressors as catalysts to taking new and sustained action to create a more fulfilling 
and resilient life. 
 
 
Editorial: Reorganizational Healing: A Health Change Model Whose Time Has Come 
Blanks RH.  Journal of Alternative and Complimentary Medicine. May 2009;15(5):461-64. PMID: 19450161 
 
No Abstract Available. 
 
 
Letter to the Editor: Network Spinal Analysis 
Jonckheere EA. Journal of Alternative and Complimentary Medicine. May 2009;15(5):469-70. PMID: 19450163 
 
No Abstract Available. 
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Improvement in Attention in Patients Undergoing Network Spinal Analysis: A Case Series Using 
Objective Measures of Attention 
Pauli Y. Journal of Vertebral Subluxation Research, August 23, 2007; 1-9 
 
Objective: Anecdotal preliminary evidence suggests that chiropractic care may be of benefits for individuals suffering 
from ADHD. This case series presents the improvement in attention experienced by 9 adult patients undergoing 
Network Spinal Analysis.  
 
Methods: Nine adult patients are presented (4 male, 5 female) with a mean age of 40.4 years (range 22 Ð 58 years old). 
All patients were evaluated with the Test of Variable of Attention (TOVA) before receiving Network Spinal Analysis 
(NSA) care and at 2 months into care. The nine patients received level 1 NSA care for two months, as taught by the 
Association for Network Care. Neurospinal integrity was evaluated with palpation, as well as surface electromyography. 
Cognitive process of attention was objectively evaluated using a continuous performance test, the Test of Variables of 
Attention (TOVA).  
 
Results: We evaluated our patient cohort before and after Network care using sEMG and variables from the continuous 
performance test (TOVA). Before care, all patients had an abnormal ADHD score with a mean of -3.74 (range: - 8.54 to 
-1.89). After 2 months of care, all patients had a significant change in ADHD score (p=0.08) and 88% completely 
normalized the ADHD score. 77% and 66% of patients experienced significant change in reaction time and variability 
score, respectively. All patients experienced a significant reduction in sEMG pattern of activation (p=0.08). We discuss 
possible mechanisms by which spinal care may have enhanced the function of the prefrontal cortex, thereby resulting in 
improved attentional capacities  
 
Conclusion: In this case series the nine adult patients experienced significant improvement in attention, as measured by 
objective outcomes, after receiving two months of Network Spinal Analysis. The progress documented in this report 
suggests that NSA care may positively affect the brain by creating plastic changes in the prefrontal cortex and other 
cortical and subcortical areas serving as neural substrate for the cognitive process of attention. These findings may be of 
importance for individuals suffering from attention deficit. Further research into this area is greatly needed.  
 
 
Quality of Life Improvements and Spontaneous Lifestyle Changes in a Patient Undergoing 
Subluxation-Centered Chiropractic Care: A Case Study  
Pauli Y. Journal of Vertebral Subluxation Research, October 11, 2006; 1-15 
 
Purpose of Study: This case study is to report the improvement in quality of life experienced by a patient undergoing 
subluxation-centered chiropractic care.  
 
Clinical Features: A 36 year old male presented with primary health concerns of stress, eye pain and left leg pain of 14 
years duration radiating to the foot and secondary complaints of gastritis, ulcers, nervousness, depression, lack of 
concentration and general loss of interest in daily life. The patient also smokes, does not exercise, eats a sub-optimal 
diet and rated his family and friends support, as well as job satisfaction as sufficient.  
 
Intervention and Outcome: We discuss the various analyses employed to evaluate vertebral subluxations, including 
paraspinal surface electromyography and thermography. Adjustive care included a combination of Network Spinal 
Analysis, Torque Release Technique and diversified structural adjustments to correct vertebral subluxations over a six 
month period. We used visual analog scales, open-ended questions and selected items from the Self-Rated Health and 
Wellness Instrument to monitor health changes, as well as the positive improvements in quality of life as perceived by 
the patient himself. 
 
Conclusion: This case study demonstrates that the correction of vertebral subluxations over an 11 month period was 
associated with significant improvements in the quality of life of the patient. 
 
 
Chiropractic Care of a Battered Woman: A Case Study  
Bedell L. Journal of Vertebral Subluxation Research, July 20, 2006; 1-6 
 
Objective: This case study documents the chiropractic care of battered woman struggling with Intimate Partner Violence 
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(IPV). Chiropractic offers battered women a unique service, it is the only profession trained and licensed to detect and 
correct vertebral subluxations.  The relationship between the stresses of abuse and vertebral subluxation, as well as the 
subsequent changes during chiropractic care, are described.  
 
Clinical Features: A Caucasian, 23-year old female presented with headaches, neck pain, and upper back pain. The 
initial complaint noted sharp, knife-like pains into the medial scapular borders, worse on the right side. Tingling 
extended into the right hand, most severe in the 2nd, 3rd, and 4th fingers.  
 
Chiropractic care and outcome:  Protocols of both Torque Release and Activator techniques were utilized to evaluate 
vertebral subluxations.  Subjective quality of life issues were evaluated through a Network Spinal Analysis (NSA) 
Health Status Questionnaire. After commencing chiropractic care, this woman suffered a cervical spine hyper-
extension/hyper-flexion type injury from an automobile accident. For the first 30 days after, adjustments were applied 
twice weekly.  Acute exacerbations of symptoms unrelated to the original complaints were displayed and progress 
became irregular. During the next 60 days, there were various unexplained falls and severe flare-ups of painful 
symptoms, and she finally admitted to being battered by her husband. Referrals to counselors and programs dealing 
with domestic violence were provided.  Once the physical battering stopped, consistent progress was noted in both 
clinical symptoms and quality of life issues.  
 
Conclusion:  As a battered woman must receive emotional and social support to improve her situation, it is important 
for chiropractors to recognize the Òred flagsÓ of IPV.  Chiropractors re-evaluate regularly for changes in vertebral 
subluxation patterns and can recognize inconsistent responses. They may also be the first caregivers to offer a vitalistic 
approach; considering a womanÕs physical, chemical, and emotional quality of life; a perspective that offers significant 
connection and trust.  This article serves as a foundation on the topic of IPV and chiropractic, for use in both 
communities.  
 
 
Wellness lifestyles II: Modeling the dynamic of wellness, health lifestyle practices, and Network Spinal 
Analysis. 
Schuster TL, Dobson M, Jauregui M, Blanks RH.  Journal of Alternative and Complimentary Medicine. April 
2004;10(2):357-67. 
PMID: 15165417  
 
OBJECTIVE: Empirical application of a theoretical framework linking use of Network Spinal Analysis (NSA; a 
holistic, wellness-oriented form of complementary and alternative medicine [CAM]), health lifestyle practices, and self-
reported health and wellness. DESIGN: Cross-sectional self-administered survey study. RESPONDENTS: Two 
thousand five hundred and ninety-six (2596) patients from 156 offices of doctors who were members of the Association 
for Network Chiropractic (currently titled Association for Network Care); estimated response rate was 69%. 
MEASURES: Exogenous variables entered into the structural equation model include gender, age, education, income, 
marital status, ailments, life change, and trauma. A wellness construct consisted of calculated difference scores between 
two referents, "presently" and "before Network" care, for self-reported items representing wellness domains of physical 
state, mental-emotional state, stress evaluation, and life enjoyment. Positive reported change in nine items assembled 
into dietary practices, health practices, and health risk dimensions serve as indicators of the construct of changes in 
health lifestyle practices. The NSA care construct consisted of duration of care in months, awareness of energy and 
awareness of breathing since beginning Network care. RESULTS: Of the exogenous variables only gender, age, and 
education remain in the final parsimonious structural equation model in these data. Reported wellness benefits accrue to 
individuals along a direct path from both self-reported positive lifestyle change (0.22), and from NSA care (0.43). The 
path (0.65) from NSA care to positive health lifestyle changes indicates that NSA care also has an indirect effect on 
wellness through changes in health lifestyle practices.  
 
CONCLUSIONS: The Structural Equation model tested in these analyses lends support to our theoretical framework 
linking wellness, health lifestyles, and CAM. This study provides further evidence that our measurements of health and 
wellness are particularly appropriate for investigating wellness-oriented CAM. There is a positive relationship between 
the experience of NSA care and self-reported improvements in wellness as well as self-reported changes in lifestyle 
practices. NSA care users tend toward the practice of a positive health lifestyle, which also has a direct effect on 
reported improvements in wellness. These empirical links are discussed relative to the sociodemographic characteristics 
of this population and show that use of NSA care is an aspect of a wellness lifestyle. 
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Wellness lifestyles I: A theoretical framework linking wellness, health lifestyles, and complementary 
and alternative medicine. 
Schuster TL, Dobson M, Jauregui M, Blanks RH.  Journal of Alternative and Complimentary Medicine. April 
2004;10(2):349-56. 
PMID: 15165416  
 
Scholarship concerning complementary and alternative medicine (CAM) practices within the United States could 
benefit from incorporating sociological perspectives into the development of a comprehensive research agenda. We 
review the literature on health and wellness emphasizing definitions and distinctions, the health lifestyles literature 
emphasizing issues of both life choices and life chances, and studies of CAM suggesting utilization as an aspect of a 
wellness lifestyle. This review forms the foundation of a new theoretical framework for CAM research based on the 
interrelationship of CAM with health promotion, wellness, and health lifestyles. To date, few studies have sought to 
bring these various elements together into a single, comprehensive model that would enable an assessment of the 
complexity of individual health and wellness in the context of CAM. We argue that attention to literatures on health 
measurement and health lifestyles are essential for exploring the effectiveness and continuing use of CAM. 
 
 
The Transition of Network Spinal Analysis Care: Hallmarks of a Client-Centered Wellness Education 
Multi -Component System of Health Care Delivery 
Epstein D. Journal of Vertebral Subluxation Research, April 5, 2004; 1-7 
 
Network Spinal Analysis TM (NSA) care has been transitioned from a health care system with the objective of 
correction of two types of vertebral subluxation, to a multi-component system of health care delivery with emphasis on 
wellness education for participating clients. NSA care is now delivered and communicated in discrete Levels of Care 
with emphasis on client participation through self-evaluation. Emphasis on wellness education will be introduced into 
NSA practice through training via a Certificate Program currently under development. This paper considers some 
hallmarks that delineate a wellness education, patient (client)-centered practice. The concepts presented relative to this 
wellness model of health care delivery are believed to be applicable to any approach with similar practice objectives. 
The perspective presented considers that the major aspects of a patient-centered, wellness education health care delivery 
system is multi-dimensional. Hallmarks include differentiating terms, and establishing a wellness mentality. 
Substantiation of the discipline must be established through credible published research regarding its efficacy and safety 
as well as a consistent and valid means of measuring progressive outcomes derived from the care received. The 
relationship of NSA to other disciplines is discussed. 
 
 
Successful In Vitro Fertilization in a Poor Responder While Under Network Spinal Analysis Care: A 
Case Report 
Senzon SA. Journal of Vertebral Subluxation Research, September 14, 2003; 1-6  
 
Objective: This case report describes the successful in vitro fertilization (IVF) of a 34 year old female who had one 
previous aborted IVF attempt prior to Network Spinal Analysis (NSA) care. This case report is being presented to add 
to other case reports that show positive physiological changes in patients receiving NSA care.  
 
Clinical Features: The IVF was attempted due to her partnerÕs azoospermia. The first IVF attempt was on 3/26/02. The 
patient had a poor follicular growth after the standard hyper-stimulation process of the ovaries, including pre-treatment 
with Mircette (birth control pills) and 1mg/0.2ml of Lupron (a gonadotropin releasing hormone agonist), and 3-6 amps 
of Gonal-F (a recombinant fsh) starting on cycle day 3. Her baseline day 3 estradiol and LH levels were only 21.2pg/me 
and 5.0 I.U./L respectively. On cycle day 8, estradiol was only 56% and LH was 6.6 I.U./L. The Gonal-F was increased 
to 6amps. This first attempt was canceled due to the poor follicle growth. Only 3-4 follicles of insufficient size between 
10-14mm each were found. 
 
Chiropractic Care and Outcomes: On 4/11/02, the patient commenced regular NSA care. The second IVF attempt began 
on 6/6/02. The change in IVF protocol was the addition of Repronex (also a gonadotropin a combination of LH and 
fsh). The total increased dose of Gonal-F and Repronex was 6amps, compared to the first attempt of only 3amps which 
was then increased to 6amps of Gonal-F only. 
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Conclusion: On the second IVF attempt, estradiol was 1001pg/ml on day 8, and 2019pg/ml on day 11, with LH at 9.3. 
The Oocyte retrieval after the second attempt was 10 eggs, each approximately 18mm. A successful aspiration of eggs 
was completed on 6/17/02, and a successful pregnancy followed. The patient is still under NSA care, and is now in her 
second trimester with normal fetal heart sounds. The possible role of NSA care in the vigorous follicular growth and 
other health benefits is discussed. 
 
 
Insult, Interference and Infertility: An Overview of Chiropractic Research 
Behrendt M. Journal of Vertebral Subluxation Research, May 2, 2003; 1 
 
Objective: Infertility is distinct from sterility, implying potential, and therefore raises questions as to what insult or 
interference influences this sluggish outcome. Interference in physiological function, as viewed by the application of 
chiropractic principles, suggests a neurological etiology and is approached through the mechanism of detection of 
vertebral subluxation and subsequent appropriate and specific adjustments to promote potential and function. Parental 
health and wellness prior to conception influences reproductive success and sustainability, begging efficient, effective 
consideration and interpretation of overall state and any distortion. A discussion of diverse articles is presented, 
describing the response to chiropractic care among subluxated infertile women.  
 
Clinical Features: Fourteen retrospective articles are referenced, their diversity includes: all 15 subjects are female, ages 
22-65; prior pregnancy history revealed 11 none, 2 successful unassisted, 1 assisted, 1 history of miscarriage. 9 had 
previous treatment for infertility, 4 were undergoing infertility treatment when starting chiropractic care. Presenting 
concerns included: severe low back pain, neck pain, colitis, diabetes, and female dysfunction such as absent or irregular 
menstrual cycle, blocked fallopian tubes, endometriosis, infertility, perimenopause and the fertility window within a 
religiousbased lifestyle, and a poor responder undergoing multiple cycles of IVF.  
 
Chiropractic Care and Outcome: Outcomes of chiropractic care include but are not limited to benefits regarding 
neuromuscular concerns, as both historical and modern research describe associations with possible increased 
physiological functions, in this instance reproductive function. Chiropractic care and outcome are discussed, based on 
protocols of a variety of arts, including Applied Kinesiology (A.K.), Diversified, Directional Non-Force Technique 
(D.N.F.T.), Gonstead, Network Spinal Analysis (N.S.A.), Torque Release Technique (T.R.T.), Sacro Occipital 
Technique (S.O.T.) and Stucky-Thompson Terminal Point Technique. Care is described over a time frame of 1 to 20 
months.  
 
Conclusion: The application of chiropractic care and subsequent successful outcomes on reproductive integrity, 
regardless of factors including age, history and medical intervention, are described through a diversity of chiropractic 
arts. Future studies that may evaluate more formally and on a larger scale, the effectiveness, safety and cost benefits of 
chiropractic care on both well-being and physiological function are suggested, as well as pursuit of appropriate funding.  
 
 
Chaotic Modeling in Network Spinal Analysis: Nonlinear Canonical Correlation with Alternating 
Conditional Expectation (ACE): A Preliminary Report  
Bohacek S, Jonckheere E. Journal of Vertebral Subluxation Research, December 1998; 2(4): 188-195 
 
Abstract - This paper presents a preliminary non-linear mathematical analysis of surface electromyographic (sEMG) 
signals from a subject receiving Network Spinal Analysis (NSA).The unfiltered sEMG data was collected over a 
bandwidth of 10-500 Hz and stored on a PC compatible computer. Electrodes were placed at the level of C1/C2,T6, L5, 
and S2 and voltage signals were recorded during the periods in which the patient was experiencing the "somatopsychic" 
wave, characteristic of NSA care. The intent of the preliminary study was to initiate mathematical characterization of 
the wave phenomenon relative to its "chaotic," and/or nonlinear nature. In the present study the linear and nonlinear 
Canonical Correlation Analyses (CCA) have been used. The latter, nonlinear CCA, is coupled to specific 
implementation referred to as Alternating Conditional Expectation (ACE). Preliminary findings obtained by comparing 
canonical correlation coefficients (CCCÕs) indicate that the ACE nonlinear functions of the sEMG waveform data lead 
to a smaller expected prediction error than if linear functions are used. In particular, the preliminary observations of 
larger nonlinear CCCÕs compared to linear CCCÕs indicate that there is some nonlinearity in the data representing the 
"somatopsychic" waveform. Further analysis of linear and nonlinear predictors indicates that 4th order nonlinear 
predictors perform 20 % better than linear predictors, and 10th order nonlinear predictors perform 30% better than 
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linear predictors.This suggests that the waveform possesses a nonlinear "attractor" with a dimension between 4 and 10. 
Continued refinement of the ACE algorithm to allow for detection of more nonlinear distortions is expected to further 
clarify the extent to which the sEMG signal associated with the "somatopsychic" waveform of NSA is differentiated as 
nonlinear as opposed to random. 
 
 
Reduction of Psoriasis in a Patient under Network Spinal Analysis Care: A Case Report 
Behrendt M. Journal of Vertebral Subluxation Research, December 1998; 2(4): 196-200 
 
This case report describes the progress of a 52 year old male with chronic psoriasis, first diagnosed in April of 1992. 
After the condition exacerbated over a five year period, he was placed on 12.5 mg/week methotrexate, and oral 
immunosuppressant medication in October of 1997.After commencing the medication, the condition reduced from 6% 
body coverage, with flares of 15-20%, to a body coverage of 5%. Following a cessation of the oral medication in 
February, 1998, the condition recurred at the previous uncontrolled level within one month. The patient was again 
placed on 12.5 mg/week methotrexate, and subsequently the condition reduced to 5% body coverage. The patientÕs dose 
was reduced to 10 mg/week, and later to 7.5 mg/week, with the psoriasis remaining at 5% coverage. On 5/18/98, the 
patient commenced regular NSA care. He reported a reduction in the psoriasis condition on 6/3/98, and was taken off 
the oral medication on 6/25/98. The reduction continued, and the patient was advised by his medical physician on 
7/01/98 to continue the cessation of oral medication.  As of 9/30/98 the psoriasis had decreased to 0.5% to 1.0 % of 
coverage, and prior plans to initiate ultraviolet-A therapy were canceled. As of 11/98, a five month period since 
cessation of methotrexate, the patient has remained under regular NSA care, with no recurrence of psoriasis body 
coverage greater than 1%, the only medication being a topical ointment. This is contrasted to the recurrence after one 
month, following the patientÕs first cessation of methotrexate, and prior to NSA care.  The possible role of NSA care in 
the reduction of the patientÕs psoriasis, and other health benefits is discussed.  
 
 
Changes in Digital Skin Temperature, Surface Electromyography, and Electrodermal Activity in 
Subjects Receiving Network Spinal Analysis Care  
Miller E, Redmond P. Journal of Vertebral Subluxation Research, June 1998; 2(2): 87-95 
 
A preliminary study was conducted to evaluate changes in digital skin temperature (DST), surface electromyography 
(sEMG), and electrodermal activity (EDA) in a group of twenty subjects receiving Network Spinal Analysis (NSA) 
care. Data, simultaneously derived from all three parameters, were considered to be indirect correlates of sympathetic 
nervous system activity. Subjects, including a group of five controls, were assessed for a period of 17 minutes. The 
continuous assessment period included a baseline interval of 4.5 minutes, followed by a 12.5 minute period which was 
divided into five 2.5 minute intervals. Care was administered to the NSA recipient group immediately after the baseline 
period, whereas controls received no intervention following baseline. Results revealed no significant differences in DST 
either within or between the two groups. Surface EMG readings were relatively constant over the five intervals 
following baseline in the NSA group, while controls showed significant (p < 0.05) increases in sEMG at the second 
through fifth intervals relative to the first interval following baseline activity. Electrodermal activity was significantly 
decreased (p < 0.01) in the NSA group in the second through fifth intervals compared to baseline. Moreover, decreases 
varied between intervals, but exhibited a leveling from the third through fifth interval. Control subjects, alternatively, 
exhibited an increase in EDA in all intervals following baseline. The extent of increase resulted in EDA activity 
significantly greater than the NSA group at the third through fifth intervals. It was concluded that the increase in EMG 
activity in the control groups may have reflected an increasing level of anxiety due to the duration of the recording 
period. Since the NSA group expressed constancy in sEMG activity during the same period, coupled to significant 
decreases in EDA, a "sympathetic quieting effect" was postulated to occur in subjects receiving NSA care. This 
conclusion is consistent with hypothesized neurological pathways linked to responses observed during NSA care, as 
well as other reports of self-reported improvements in mental/emotional state and stress reduction in patients receiving 
Network Chiropractic Care. 
 
 
Functional Magnetic Resonance Imaging: About the Cover (cover picture) 
Journal of Vertebral Subluxation Research, 1998; 2(1): Cover 
 
About the Cover:   Functional Magnetic resonance Imaging (fMRI), which measures the relative presence of oxy-
hemoglobin, has gained attention as a non-invasive medium through which high resolution images of the brain and 
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other tissue may be acquired. This technology may provide a useful assessment of cortical changes following 
chiropractic intervention. Images of the patient depicted on the cover, on the left, reflect cortical activity (lighted areas 
in the parietal cortex, frontal cortex areas 9, 10; visual association areas 19, 37, and 39) associated with the learning 
process of a "novel" muscular maneuver of the foot. Images on the right reflect cortical activity following a Network 
Spinal Analysis (form of chiropractic) adjustment session, taken approximately 20 minutes after the first set of images, 
involving the same activity. The decrease in "lighted" areas before and after the adjustment session suggests that less 
cortical "planning" or "activity" is associated with the "novel" foot maneuver. Thus, the ability of fMRI to visualize 
changes in cortical activity may play a significant role in elucidating the consequences of vertebral subluxation 
correction on neurological function. 
 
 
An Impairment Rating Analysis Of Asthmatic Children Under Chiropractic Care  
Graham R, Pistolese R. Journal of Vertebral Subluxation Research, 1997; 1(4): 41-48 
 
A self-reported asthma-related impairment study was conducted on 81 children under chiropractic care. The intent of 
this study was to quantify self-reported changes in impairment experienced by the pediatric asthmatic subjects, before 
and after a two month period under chiropractic care. Practitioners, representing a general range of six different 
approaches to vertebral subluxation correction, administered a specifically designed asthma impairment questionnaire at 
the appropriate intervals. Subjects were categorized into two groups; 1-10 years and 11-17 years. Parents/guardians 
completed questionnaires for the younger group, while the older subjects self-reported their perceptions of impairment. 
Significantly lower impairment rating scores (improvement) were reported for 90.1% of subjects 60 days after 
chiropractic care when compared to the pre-chiropractic scores (p < 0.05) with an effect size of 0.96. As well, there 
were no significant differences across the age groups based on parent/guardian versus self rated scores. Girls reported 
higher (less improvement) before and after care compared to boys, although significant decreases in impairment ratings 
were reported for each gender. This suggested a greater clinical effect for boys which was supported by effect sizes 
ranging from 1.2 for boys compared to 0.75 for girls. Additionally, 25 of 81 subjects (30.9%) chose to voluntarily 
decrease their dosage of medication by an average of 66.5% while under chiropractic care. Moreover, information 
collected from patients revealed that among 24 patients reporting asthma "attacks" in the 30 day period prior to the 
study, the number of "attacks" decreased significantly by an average of 44.9% (p <.05). Based on the data obtained in 
this study, it was concluded that chiropractic care, for correction of vertebral subluxation, is a safe nonpharmacologic 
health care approach which may also be associated with significant decreases in asthma related impairment as well as a 
decreased incidence of asthmatic "attacks." The findings suggest that chiropractic care should be further investigated 
relative to providing the most efficacious care management regimen for pediatric asthmatics. 
 
[Note: NSA care was one of the chiropractic approaches used in this study supported by the Michigan Chiropractic 
Council] 
 
 
A Retrospective Assessment of Network Care Using a Survey of Self-Rated Health, Wellness and 
Quality of Life  
Blanks RH, Schuster TL, Dobson M. Journal of Vertebral Subluxation Research, 1997; 1(4): 15-31 
 
The present study represents a retrospective characterization of Network Care, a health care discipline within the 
subluxation-based chiropractic model. Data were obtained from 156 Network offices (49% practitioner participation 
rate) in the United States, Canada, Australia, and Puerto Rico. Sociodemographic characterization of 2818 respondents, 
representing a 67-71% response rate, revealed a population predominately white, female, well-educated, professional, or 
white collar workers. A second objective of the study included the development and initial validation of a new health 
survey instrument. The instrument was specifically designed to assess wellness through patientsÕ self-rating different 
health domains and overall quality of life at two "time" points: "presently" and retrospectively, recalling their status 
before initiating care ("before Network"). Statistical evaluation employing ChronbachÕs alpha and theta coefficients 
derived from principle components factor analyses, indicated a high level of internal reliability in regard to the survey 
instrument, as well as stable reliability of the retrospective recall method of self-rated perceptions of change as a 
function of duration of care. Results indicated that patients reported significant, positive perceived change (p < 0.000) in 
all four domains of health, as well as overall quality of life. Effect sizes for these difference scores were all large (>0.9). 
Wellness was assessed by summing the scores for the four health domains into a combined wellness scale, and 
comparing this combined scale "presently" and "before Network." The difference, or "wellness coefficient" spanning a 
range of -1 to +1, with zero representing no change, showed positive, progressive increases over the duration of care 
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intervals ranging from 1-3 months to over three years. The evidence of improved health in the four domains (physical 
state, mental/emotional state, stress evaluation, life enjoyment), overall quality of life from a standardized index, and the 
"wellness coefficient," suggests that Network Care is associated with significant benefits. These benefits are evident 
from as early as 1-3 months under care, and appear to show continuing clinical improvements in the duration of care 
intervals studied, with no indication of a maximum clinical benefit. These findings are being further evaluated through 
longitudinal studies of current populations under care in combination with investigation of the neurophysiological 
mechanisms underlying its effects. 
 
 
Network Spinal Analysis: A System of Health Care Delivery Within the Subluxation-Based 
Chiropractic Model  
Epstein, D. Journal of Vertebral Subluxation Research, August 1996; 1(1): 51-59 
 
The theoretical basis and clinical application of Network Spinal Analysis (NSA) is described. NSA delivers health care 
within the subluxation-based chiropractic model and seeks to contribute to the distinction of the various techniques and 
methods within the profession by describing and discussing its major characteristics. In this regard, clinical observations 
relative to the application of the Network Protocol have been described in relation to the monitoring of patient and 
practitioner outcomes. Relevant research from a separate Network Care retrospective study, which impacts on its 
characterization, profiles the patient population as predominantly female. Other data indicates that Network Care is 
widely and consistently practiced. Additionally, patients report significant, positive changes in health-related quality of 
life measures linked to certain clinical components of Network Care. 
 
 
  



Editorial

Seeds of Meaning, Transformations of Health Care,
and the Future

Simon A. Senzon, MA, DC

The year 2010 will be remembered as a turning point in
health care. The country with the world�s largest single

economy, The United States of America, has created a health
care system for many of its people. Thirty-two (32) million of
the 47 million uninsured Americans will be covered by the
new health plan, including the youngest and the sickest. One
of the most incredible aspects of the new law is its embrace of
prevention and health promotion. The Patient Protection
and Affordable Care Act of 2010 (Section 4001), creates the
National Prevention, Health Promotion and Public Health
Council.1 Headed by the Surgeon General, this new policy
coordinating council of the U.S. government will be run by
several cabinet members and will be advised by complemen-
tary and alternative medicine (CAM) practitioners. Among
other things, the council is tasked to consider innovative,
evidence-based models and policies to promote ��transfor-
mative models of prevention, integrative health, and public
health on individual and community levels across the United
States.�� It is now the task of the CAM and integrative medi-
cine community to use this new visionary piece of law to
transform health care.2 If we do not take this chance to rede-
�ne health, wellness, and health care, a broken system, tee-
tering on collapse will shatter. Our actions will help de�ne the
direction for the future of health care, not only in America but
worldwide, because the lifestyle habits of people in the United
States of America might just become its greatest export.

The system is broken for many reasons. The United States
spends more on health care than any other country; yet, in
comparison to other industrialized nations, our health is
37th,3 and infant mortality is 30th.4 The United States spends
more than $2 trillion annually on health care.5 To put this
into perspective, this is almost as much as the entire gross
domestic product (GDP) of the United Kingdom or Italy, and
more than the GDP of Brazil.6 The most preventable and
deadliest chronic diseases, such as diabetes, cancer, hyper-
tension, mental disorders, and heart disease are costing the
U.S economy $1 trillion yearly and this �gure will grow to
$6 trillion yearly by 2050.7 Much of this expansion of sickness
in America is projected as a result of the aging of the
Boomers. In 2011, the �rst of the 78 million baby boomers
will turn 65.8 On this note, the authors of the Wellness In-
itiative for the Nation (WIN) document, which helped to
inspire the new council described above, write: ��Our health
care system is a broken disease treatment system, and the
time for change is well overdue.��9 Adding 32 million people

to a broken system is not a viable solution, and if anything
only makes it worse.

The most obvious and impactful approach to transform
health care is to shift focus from restorative therapeutics to
prevention and health promotion. The role of behavior and
lifestyle change on overall health, prevention of chronic dis-
ease, and epigenetic changes is profound. The European
Prospective Investigation into Cancer (EPIC) study of 23,000
individuals showed how changes in lifestyle behavior could
lead to prevention of diabetes (93%), heart attacks (81%),
strokes (50%), and cancers (36%).10 The INTERHEART study
of 30,000 individuals demonstrated a 90% prevention of heart
disease by changing lifestyle.10 It is estimated that two thirds
of chronic illness can be prevented by lifestyle behavior
change.9 Lifestyle changes even effect epigenetic changes.11,12

This shift of focus from �xing problems to promoting health
is one way to begin the transformation, especially if it extends
to education,13 public policy,9 and advertising campaigns.2 But
even such a tectonic shift would not go far enough. Even if
people exercised,14 improved their diets and maintained heal-
thy weights,15 quit smoking,16 and learned to meditate,17 the
system would still be broken. The health care system grew out
of an era of scienti�c empiricism, mechanistic thinking, and an
overreliance on a reductionist ��objective�� truth. This system is
not designed to help people get well, thrive, and �ourish. In-
dividuals are being told to change their behaviors, their very
life’s style, so that they won�t get sick, won�t die early, and, it is
hoped, live a better life. This is still an approach based on linear
causation rather than wholeness, systems, and human depth. It
is not about the compelling bene�ts of living life to the fullest,
thriving, and accessing one�s unique potential.18

Embracing a systems and holistic orientation toward health
and well-being implies an inclusion of body, emotion, mind,
spirit, family, and community. How can we include all of
those, embracing the emerging evidence based models for
CAM and integrative medicine, in such a way that we can:
help people to make the changes they need to at the right time;
assist practitioners to embody self-care; and also set an
agenda for policy, implementation, and a visionary transfor-
mation of health care? What we need is a totally new ap-
proach that integrates all of the myriad solutions strewn
throughout the CAM and integrative medicine literature.

A new level of thought-leadership is required of the
CAM community. There is a long history in the CAM tra-
ditions of prevention, promotion, well-being, and wholeness.
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This history needs to be coupled to the emerging evidence
based models and embedded into the philosophical maps
being created. For example, in a recent article on integrative
oncology, Geffen describes the central challenges to the sys-
tem of health care, especially in terms of cancer.19 He em-
phasizes the importance of oncology because, ��1 in 3 women
and 1 in 2 men alive today are expected to be diagnosed with
cancer at some point in their lives.��19 Geffen proposes several
ways integrative medicine can move forward with a multi-
dimensional approach to the whole human. He even suggests
that meeting the patient�s emotional and spiritual needs is
part of the doctor�s role. Finally, Geffen calls for practitioners
to embrace self-care, a deeper and more empathic approach to
suffering, and a consensus about ��healing vs. curing�� within
the profession of medicine. It is in such a call for consensus
that CAM and integrative medicine could lead together. In
fact, an article I recently coauthored with Epstein and Lem-
berger on Reorganizational Healing,18 not only shares many
commonalities with Geffen�s overall approach, but grew out
of a CAM tradition rooted in an embodied modality and
model of ��healing vs. curing.��20 It is this type of coupling of
traditions, of breaking down the old barriers between CAM
and conventional medicine, which will support the visionary
leaders to step forward. By embedding the consensus on
healing to the long tradition of CAM with the latest evidence-
based and transformative models, medicine and health care
can be renewed.

In 1999, Jobst, Shostak, and Whitehouse wrote about dis-
eases of meaning.21 Their metaphor was simple, compelling,
and transformative: ��disease is a manifestation of health.��22

The metaphor is simple because it points out the not-so-
obvious in such a way that it seems like a given. The maladies
of our modern, af�uent world, from cancer to depression and
heart disease to obesity, are seeds from which each individual,
culture, and society can grow meaning. The metaphor is
compelling because it directs us away from the way things are
normally done, such as viewing symptoms and disease as
��things�� that can be �xed, cut out, or prevented. Disease, in-
stead, is the natural response in a living system to a perceived
imbalance or threat. They write: ��perceived meaning and the
way it affects how life is lived is at the root of all disease.�� Our
current system of health care appears to have no context with
which to embrace such a profound truth. Just by contemplating
it, we are compelled to seek greater meaning. Their metaphor is
transformative because it demands we re-envision the way
we view reality, the way we act in the world, and the way we
enact things in our world. Accepting their metaphor requires
us to transform everything about health care, disease care,
wellness care, and ultimately, well-being. Disease, then, can
be viewed as a catalyst to develop a new sense of a person�s
role in his or her own life; a new connection to the body,
emotions, spirit, family, community; and even that person�s
ancestors. Transformative indeed!

In order for a new system to come into being, the older
one must fall apart. The broken and collapsing U.S. health
care system is based on a view of the world that no longer
makes sense. As the world grows more complex, so does the
way we construct for ourselves what the world means.23 We
must adapt and develop in our own complexity, if we are to
embody new and more integral modes of being, healing,
growing, and evolving.24 Fundamentally, we are all deeply
connected: we share a world; we have hearts beating in our

chests; breath �lling and emptying our lungs, moment by
moment; and life pulsing through us. This year, 2010, was a
year that went by in the vast history of our people, of our
world, of our universe. Can we embrace its gifts to move
forward with a new vision? Can we go deeper and �nd more
ways to bring more people greater depth of meaning, ease of
living, well-being, and joy in life? Let us do this. Let us
gather the seeds and plant anew so that our children�s chil-
dren may live to be proud of us.
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a b s t r a c t

An electrophysiological phenomenon running up and down the spine, elicited by light pressure contact at
very precise points and thereafter taking the external appearance of an undulatory motion of the spine, is
analyzed from its standing wave, coherence, and synchronization-at-a-distance properties. This standing
spinal wave can be elicited in both normal and quadriplegic subjects, which demonstrates that the neu-
ronal circuitry is embedded in the spine. The latter, along with the inherent rhythmicity of the motion, its
wave properties, and the absence of external sensory input once the phenomenon is elicited reveal a Cen-
tral Pattern Generator (CPG). The major investigative tool is surface electromyographic (sEMG) wavelet
signal analysis at various points along the paraspinal muscles. Statistical correlation among the vari-
ous points is used to establish the standing wave phenomenon on a speci“c subband of the Daubechies
wavelet decomposition of the sEMG signals. More precisely, � 10 Hz coherent bursts reveal synchro-
nization between sensory-motor loops at a distance larger, and a frequency slower, than those already
reported. As a potential therapeutic application, it is shown that partial recovery from spinal cord injury
can be assessed by the correlation between the sEMG signals on both sides of the injury.

© 2010 Elsevier Ltd. All rights reserved.

1. Introduction

Central Pattern Generator (CPG) is a concept still in search of a
“nal de“nition [13,38] ; however, it is admitted that it is an intercon-
nection of neurons that produces a movement of the limbs and/or
the trunk that has the following attributes:

1. The movement is rhythmic [50] .
2. It does not require (patterned) sensory input [45] .
3. The neuronal circuitry in vertebrates is embedded in the spine,

without higher cerebral function involvement [26] .
4. It requires some learning or entrainment [45] and it might

undergo resetting [25] .
5. In case of a CPG controlling the movement of the spine of a

vertebrate, the latter exhibits some wave properties [13] .

Items 1…3 are the most traditional ones, while the consensus
is not completely unanimous on Items 4…5. The purpose of this

� The research, which involves human subjects, was approved by the Institutional
Review Board (IRB) of the University of Southern California and was supported by
the Association for Network Care Research Corporation and the Global Gateway
Foundation.

� Corresponding author at: 3740 McClintock Avenue, Room EEB 306, Los Angeles,
CA 90089-2563, United States. Tel.: +1 213 740 4457; fax: +1 213 821 1109.

E-mail address: jonckhee@usc.edu (E. Jonckheere).
1 This author is now with Siemens Medical Solutions, India.

paper is to show evidence of a human CPG that produces an
undulatory movement of the spine. It satis“es all “ve criteria,
provided Criterion #2, absence of sensory input, is interpreted in a
way that allows but does not require sensory inputs [38] , something
that will be discussed separately in Section 4.3. In this paper,
we more speci“cally address Criterion #5, since wave properties
of CPG movement have lately attracted growing attention [13] .
What distinguishes the present paper from [13] is that here we
deal with standing wave, while [13] dealt with traveling wave.
We also quite speci“cally address Criterion #3 by showing that
a quadriplegic subject 2 can sustain the undulatory movement.
Yet another quadriplegic case study has been reported in [48] . An
issue closely related to #3 is whether the CPG is a simple neuronal
circuitry, like a bistable oscillator, or something more complicated.
For gait CPG, the paradigm of one bistable oscillator CPG per joint
[55] seems adequate. Simple bistable oscillators also appear ade-
quate for lower vertebrates (although more complicated models
have already been proposed [24] ). However, when one reaches
the complexity of the human spine, the coordinated movement
of its many intervertebral muscles de“nitely requires a more
complicated spatially distributed circuitry.

This rocking motion of the spine, which occurs in the coronal or
saggital plane or both depending on the subject, is elicited by light

2 Recording on such a vulnerable subject was done with special IRB permission.

1746-8094/$ … see front matter © 2010 Elsevier Ltd. All rights reserved.
doi: 10.1016/j.bspc.2010.04.002
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pressure contact on the spine at some precise cervical and sacral
points. At the cervical level, it is conjectured that the attachment
of the spinal dura to the C1…C6 vertebra [4,63] creates a sensory-
motor loop oscillation, which is easily visualized as a twitching
of the trapezius and sternocleidomastoid neck muscles. (See e.g.,
[34] for the concept of anatomical loop.) After some entrainment,
the skin area overlaying the dural-vertebral attachments is sensi-
tized [54] to the point where a slight pressure contact is enough to
elicit the oscillation. The oscillation rapidly becomes self-sustained
without the need for further external pressure sensory input from
the practitioner. Likewise, at the sacral level, the attachment of
the “lum terminale (the distal end of the spine) to the coccyx also
creates a sensory-motor loop oscillation, which takes the external
appearance of a rocking motion of the pelvis. Subject to appro-
priate entrainment, this pelvic motion can be made to bear some
resemblance with human gait. (See [20,11] for the CPG of gait.)

The overall spinal wave procedure consists of the following
steps: After sensitization of the sacral area, a light pressure con-
tact at S3…S4 engages the sacral oscillator. From the sacral area,
an electrophysiological wave phenomenon propagates upward, but
initially dissipates before reaching the cervical area. Nevertheless,
after some entrainment, eventually the upward wave reaches the
cervical area and triggers the neck area to go in oscillation. When
extended across the whole spine, the headward traveling wave
re”ects off the sphenoid, which happens to be the most cepha-
lad attachment of the dura [4] , and then travels caudally. Visually,
the upward/downward traveling waves can be seen to collide, and
survive the collision in some soliton-like propagation [27,22] . Even-
tually the upward and downward waves settle in a standing wave
pattern [1] , during which the neck movement is perfectly coordi-
nated with the pelvic movement [28] .

It is the latter coordinated movement that has the attributes of a
CPG. While the typical CPG features #1, #4, and #5 can be visualized
[23] , our approach has been to demonstrate the CPG hypothesis
by the more objective analysis of the surface electromyographic
(sEMG) activity recorded on the paraspinal muscles during the pro-
cedure. As such, the rhythmic property was proved in [43] by the
burst analysis of the sEMG signals (see also [19] for some closely
related research). The learning/entrainment was proved in [30,3]
by ARIMA and ACE modeling of the sEMG signals and by show-
ing that the ability of the models to predict the signals improves
dramatically along the entrainment. Resetting (e.g., transition from
traveling to standing wave) was demonstrated by some qualitative
changes in the neck signal models [30] .

In this paper, we more speci“cally demonstrate the standing
wave hypothesis #5 by analysis of the sEMG signals recorded at
four points (cervical, thoracic, lumbar, and sacral) along the spine
[31] . A standing wave across a propagation medium is concurrent
with synchronization between the motions of the ends. This syn-
chronization is revealed by a correlation method. The latter further
reveals a (s)EMG coherence at � 10 Hz, a frequency slower than the
traditional � 20 Hz one, because here the coherence is across larger
distances [17,49,14,2,16] . Next, we demonstrate that the neuronal
circuitry is embedded in the spine (#3) by analyzing the sEMG
data recorded on a quadriplegic subject, who, despite a near com-
plete severage of the spine at C5, was able to experience the spinal
wave. Finally, the issue of absence of sensory input will also be
investigated and a CPG circuitry model will be proposed.

2. Methods

2.1. Data collection

Before data collection, the two research subjects upon which
this study is based had signed the Informed Consent Form in a

protocol approved by the Institutional Review Board (IRB) of the
University of Southern California (case USC UPIRB #01-01-009).
The control subject is a female in her early 30•s and the quadriplegic
subject is a male in his 30•s. The latter subject had a swimming pool
accident: he dove in the end of a pool with 4 ft. of water sustaining
a spinal cord injury at C-5 (similar to the case reported in [46] ); the
C-5 vertebrae was surgically removed and replaced with a titanium
plate from C-4 to C-6. Due authorization of the IRB was granted to
take recordings on such a vulnerable subject.

To record sEMG signals, we utilized •Uni Patch Tyco EMG
Electrodes Round Disk 7500 2.25 diameter Ag snaps.Ž These are
ungelled, noninvasive, tripolar electrodes. The patch has 2.25 in.
diameter and supports three 0.5 in. Silver disks electrodes arranged
at the apexes of an equilateral triangle of 0.75 in. side. Two of the
snaps are inputs to a differential ampli“er, while the third snap is
the ground. The front-end ampli“er directly snaps on the patch
in order to immediately amplify the signals. The patches were
placed at cervical (C2…C3), thoracic (T4…T6), lumbar (L3), and sacral
(S2…S4) positions along the spine. The data was recorded with
the differential ampli“er snaps aligned with the paraspinal muscle
“bers [9] .

The raw sEMG data was collected over a bandwidth of 10…500 Hz
by an Insight TM Millennium machine and the ampli“ed signals (of
the order of 2.5 V) were available relative to a ground reference
potential. The latter signals were the inputs to a 16 bit preci-
sion PC-CARD-DAS16/16, manufactured by Computer Boards (now,
Measurement Computing ), con“gured in •single-endedŽ mode, and
“tting in the PCMCIA slot of a laptop computer. The sampling fre-
quency was 4000 samples/s. It has indeed been argued that it is
necessary to sample EMG signals much faster than the Nyquist fre-
quency [47] , up to 8000 samples/s; however, a mutual information
criterion [48] rather calls for 2000 samples/s. Hence a rate of 4000
samples/s appears a compromise, possibly with some risk of over-
sampling, which will be removed by the multiresolution wavelet
analysis.

In order to assess noise or other irrelevant pattern, before
entrainment but with the research subject in the same position and
with the same electrode placement and wiring as during entrain-
ment, time-series signals were recorded to be used as control or
testing signals. Then, keeping the same experimental environment,
the subject was entrained and the spinal wave was recorded. Com-
paring the wavelet decompositions of the control and the spinal
wave signals allowed us to determine which components of the
wavelet decomposition were true spinal wave signals as opposed
to noise or other parasitic effects.

2.2. Wavelet analysis

Assume we are given a bi-indexed orthonormal family { mn :
m � Z, n � Z} of functions, where  mn (t ) = 2Šm/ 2 (2Šmt + n) � � 2

is obtained by scaling and shifting a •mother functionŽ  � � 2 .
This family of functions de“nes the signal space Y:= span{ mn :
m � Z, n � Z}. As such, any signal y � Y can be decomposed as

y(k) =
�

m>M

�

n

ymn  mn (k)

� �� �
AM (k)

+
�

m� M

�

n

ymn  mn (k)

� �� ��

m� M

Dm (k)

where the ymn •s are the coef“cients of the expansion of the signal
in the bi-indexed wavelet basis.

�
m>M

�
nymn  mn can be inter-

preted as the (low resolution) approximation of the signal, while�
m� M

�
nymn  mn is the (high resolution) detail of the signal.

If we de“ne VM = span{ mn : m > M, n � Z}, we obtain a
sequence of signal approximation spaces · · · � Vm+ 1 � Vm �
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VmŠ1 � · · · Furthermore, we write VmŠ1 = Vm � Wm, where Wm =
span{ mn : n � Z}. It turns out that there exists a scaling func-
tion � such that Vm = span{� mn : n � Z}, � mn (t ) = 2Šm/ 2� (2Šmt +
n). This function is computed via a wandering subspace argu-
ment [37] . De“ne the •outgoingŽ subspace V0+ = span{ mn : m >
0, n � N} and the positive shift T+ : V0+ � V0+ , (T+  )(k) =  (k + 1).
Then clearly, T+ V0+ � V0+ and we pick � � V0+ 	 T+ V0+ (see [39,
Section 5, Proposition 5] ).

With the above de“ned subspaces, and taking M = 1 as refer-
ence resolution level, the signal can be dyadic decomposed down
to eight levels as

Y(k) =
�

n

c1n� 1n(k) +
�

m� 1

�

n

cmn  mn (k)

Y(k) =
�

n

c2n� 2n(k) +
�

n

c2n 2n(k) +
�

m� 1

�

n

cmn  mn (k)

...
...

Y(k) =
�

n

c8n� 8n(k) +
�

n

c8n 8n(k) +
�

n

c7n 7n(k)

+· · · +
�

n

c2n 2n(k) +
�

m� 1

�

n

cmn  mn (k)

For the speci“c case y � V0, the above is rewritten more con-
ceptually in terms of various approximation ( A) and detail ( D)
components:

Y(k) = A1(k) + D1(k)
Y(k) = A2(k) + D2(k) + D1(k)
...

...
Y(k) = A8(k) + D8(k) + D7(k) + · · · + D1(k)

The experimental problem is to determine what wavelet and
what subband signals among the D
sare most relevant to the spinal
wave.

2.3. Correlation approach to wave analysis

The wave analysis proceeds from the correlation properties of
the signal recorded at one point along the spine and the time-
shifted signal recorded at another point (see [40] for a related
analysis). Here the sEMG signals recorded at two points along
the spine are treated as stationary random processes Yi (k), Yj (k).
(The stationary assumption is approximately veri“ed over a small
enough time window [43] .) The scalar correlation coef“cient [5, p.
74] between the random variables Yi (k) and Yj (k + s) is de“ned as

� ij (s) =
E((Yi (k) Š EYi (k))( Yj (k + s) Š EYj (k + s)))

�
E(Yi (k) Š EYi (k))2

	
E(Yj (k + s) Š EYj (k + s))2

This approach is statistically implemented as follows [5, Chap.
12] :

r ij (s) =

KŠs�

k= 1

(Yi (k) Š Ȳi (s))( Yj (k + s) Š Ȳj (s))


�
�
�

KŠs�

k= 1

(Yi (k) Š Ȳi (s))
2


�
�
�

K�

k= s+ 1

(Yj (k) Š Ȳj (s))
2

where

Ȳi (s) =
1

K Š s

KŠs�

k= 1

Yi (k)

Ȳj (s) =
1

K Š s

K�

k= s+ 1

Yj (k)

Given that r ij (s) /= 0, it is necessary to determine, with enough
con“dence, whether � ij (s) /= 0. This con“dence analysis is based
on the fact that, when Yi (k), Yj (k + s) are independently normally
distributed ( � ij = 0), the variable

t ij = r ij

�
K Š s Š 2
	

1 Š r 2
ij

approximately follows a t-distribution with K Š s Š 2 degrees of
freedom [5, p. 224] , where K is the length of the data record and
s the time shift. 3 To compute the (100 Š 2� )% con“dence interval,
de“ne t � to be the value of the t-variable that is exceeded with prob-
ability � . Then the con“dence interval is given by [ Šr, + r ], where r

is the solution to t � = r

 �

K Š s Š 2/
�

1 Š r 2
�

, that is,

r �
t ��

K Š s Š 2
(1)

3. Results

3.1. Wavelet decomposition

The initial intent was to “nd a speci“c wavelet and the spe-
ci“c subband signals that could achieve the most sizable distinction
between some •testŽ signals and the spinal wave signals. Here,
•testŽ means that the sEMG data was recorded during some volun-
tarily controlled mild motion of the trunk. Another criterion was
to “nd the subband signals that exhibit best correlation (hence
highest con“dence). After trial and error, it was found that the
Daubechies DB3 wavelet [8,61,7] was the best suited relative to
the above-mentioned criteria.

In Fig. 2, a •testŽ signal segment and the “rst half of the raw
spinal wave signal as shown in Fig. 1, are dyadic decomposed down
to 8 levels with the Daubechies wavelet function [8,61,7] of order 3.
These two segments, both of a length of approximately 2.5 s, were
chosen as •most relevantŽ within the sEMG database of the con-
trol subject in a sense elaborated on in [30, Section 2.3] . In a few
words, the whole control subject data record was subdivided in
some smaller •segments.Ž Each segment was represented by the
sum of the absolute values of its partial correlation coef“cients bk

and the sum of the absolute values of its autocorrelation coef“cients

ak. Then the relevant data
�
 � 25

k= 1|ak |,
� 25

k= 1|bk |
��

was displayed

as a cluster in R2. Then the •most relevantŽ signal segment was
de“ned as the center of mass of the cluster. The raw signals of Fig. 2
were obtained as the most relevant ones.

By comparing the •testŽ and spinal wave signals, it becomes
evident that the signals in A8 are just base line drifting or low fre-
quency noises (long term evolution) and as such are signals of no
interest; neither are the signals in the D1 to D5 subbands of inter-
est, because there is no difference between the test and the spinal
wave signals and as such these signals consist mainly of high fre-
quency noise. On the other hand, the D6, D7, D8 components are of
more interest, because there is now a sizable difference between

3 Also recall that the sample distribution of (1 / 2) log((1 + r )/ (1 Š r )) is approxi-
mately normal with mean (1 / 2) log((1 + � )/ (1 Š � )).
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Fig. 1. Raw sEMG signal of control subject. The abscissa is the number of samples
at a rate of 4000/s; the ordinate is the analog/digital (A/D) count among the 2 16

available in the 16-bit precision analog-to-digital converter.

the test and spinal wave signals. •Wavelet packetsŽ can be observed
in the D7, D8 subband signals, which, as will be shown, are coherent
bursting phenomena [17,16] running up and down the spine and
establishing a •standingŽ wave pattern. Quantitatively, looking at
the D8 subband signal, it appears that the bursts occur at a rate of 1
every 4000 samples, that is, at a rate of 1 burst per second, which is
consistent with the visually observed motion of the spine. Zoom-
ing at a burst of the D8 subband signal, it is easily seen that it is
composed of several cycles of a more fundamental oscillation, at a
frequency of roughly 13.5 Hz.

While a correlation analysis on D7 could be carried out, we
selected the D8 signal, because it showed the better correlation
properties. Another motivation for focusing on the D8 (and pos-

sibly the D7) subband signals is that comparison between Fig. 1
and Fig. 2, right panel, reveals that the mild bursts in the raw signal
occur when the D8 (D7) subband signals show doublets.

Observe that Fig. 2 only provides a 2.5 s snapshot of the wavelet
decomposition, whereas the correlation analysis is based on a much
longer data records: 1 min and 20 s for control subject and 50 s for
quadriplegic subject.

3.2. Correlation plots

The correlation plots rij (s) for various time-shifts of the D8

subband signals of the control (normal) subject are shown in
Figs. 3(a)…6(a).

The con“dence level was set to 99%. The con“dence inter-
vals were computed from Formula (1) , with � = 0.005, t0.005 =
2.576 (for the Gauss approximation of very high degree of free-
dom t-distribution), s = 0, and K = 327 , 680 for control subject
and K = 196 , 608 for quadriplegic subject. The resulting con“-
dence intervals are [ Š0.0045 , + 0.0045] for control subject and
[Š0.0058 , + 0.0058] for quadriplegic subject. They are displayed by
two lines parallel to the s-axis in Figs. 3…6. The correlation is sig-
ni“cant whenever the rij (s) versus s curve is outside the horizontal
band bounded by the two lines parallel to the s axis.

Observe that the curves are well outside the •slitŽ along the s
axis, indicating a 99% con“dence in the correlation. Next, observe
that all correlations are maximum for s = 0; in other words, the
cervical, thoracic, lumbar and sacral bursts are synchronous, a “rst
sign of a standing wave pattern. Most importantly, observe the
consistent phase pattern, with •zero correlation nodes.Ž (A •zero
correlation nodeŽ is de“ned as a point where all r ij (s) versus scurves
cross the r = 0 axis.) Also observe that the two successive maxima
of r11 (s) occur for �s � 275 samples � 0.06875 s, which is consis-
tent with the fundamental frequency of 13.5 Hz. observed in Section
3.1.

To allow for an easy comparison between the control and
quadriplegic subjects, the correlation curves of Figs. 3(a)…6(b)
are organized with the control subject curves on the left and

Fig. 2. Comparison between wavelet decompositions of test signal (left) and spinal wave signal (right). The sampling rate is 4000/s. The raw spinal wave sign al is the “rst
half of the signal shown in Fig. 1.
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Fig. 3. (a and b) Correlation between D8 subbands of neck and other signals for control subject and quadriplegic subject. Solid line: neck…neck correlation; dot-
ted line: neck…thorax correlation; dashed-dotted line: neck…lumbar spine correlation; dashed line: neck…sacrum correlation. Con“dence interva l for control subject:
[Š0.0045 , + 0045]; for quadriplegic subject: [ Š0.0058 , + 0.0058].

Fig. 4. (a and b) Correlation between D8 subbands of thorax and other signals for control subject and quadriplegic subject. Solid line: thorax…neck correlation; dotted
line: thorax…thorax correlation; dashed-dotted line: thorax…lumbar spine correlation; dashed line: thorax…sacrum correlation. Con“dence inte rval for control subject:
[Š0.0045 , + 0045]; for quadriplegic subject: [ Š0.0058 , + 0.0058].

Fig. 5. (a and b) Correlation between D8subbands of lumbar spine and other signals for control subject and quadriplegic subject. Solid line: lumbar spine…neck correlation;
dotted line: lumbar spine…thorax correlation; dashed-dotted line: lumbar spine…lumbar spine correlation; dashed line: lumbar spine…sacrum corr elation. Con“dence interval
for control subject: [ Š0.0045 , + 0045]; for quadriplegic subject: [ Š0.0058 , + 0.0058].
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Fig. 6. (a and b) Correlation between D8subbands of sacrum and other signals for control subject and quadriplegic subject. Solid line: sacrum…neck correlation; dotted
line: sacrum…thorax correlation; dashed-dotted line: sacrum…lumbar spine correlation; dashed line: sacrum…sacrum correlation. Con“dence inte rval for control subject:
[Š0.0045 , + 0045]; for quadriplegic subject: [ Š0.0058 , + 0.0058].

the quadriplegic subject curves on the right. The “rst and most
striking difference between the control subject ( Fig 3(a)) and the
quadriplegic subject ( Fig 3(b)) is a weaker correlation between, on
the one hand, the neck and, on the other hand, the cervical, tho-
racic, lumbar or sacral signals, as can be anticipated because of
the neck injury. However, no matter how weakened, the corre-
lations involving the neck are still in the 99% con“dence interval.
Second, observe that the pattern of •zero crossing nodesŽ is not as
clear as that of the control subject. However, the thoracic, lumbar,
and sacral plots ( Figs. 4(b), 5(b), and 6(b), respectively) do show
zero crossing nodes, if we remove the neck signals from those plots.
Another striking difference is that, in the thoracic, lumbar and sacral
plots of Figs. 3(a)…6(b), the correlation involving the neck signal of
the quadriplegic subject is off phase as compared with the control
subject.

3.3. Comparison with other case studies

Among the two dozens case studies we have conducted, the
present control subject case is among the best we have analyzed
from the point of view of zero correlation crossing pattern. (The
very best case is one that does not even require preprocessing
of the data by wavelet transform, as the zero correlation crossing
pattern already appears on the raw signal.) Among the cases that
require wavelet transform pre-“ltering, the present control case
study stands out as a nice one in the sense that (i) the neck…neck
correlation curve crosses the time delay axis at the same points
where the other correlation curves cross the same axis, and (ii) the
zero crossing nodes appear all along the time delay axis. In some
cases, there are dif“culties at either (i) getting the neck…neck curve
crossing the time delay axis at the right places, or (ii) having the
zero crossing node pattern already present at small time delays.

4. Discussion

4.1. Wavelet decomposition

The “nding that the DB3 wavelet is the best relative to the cri-
teria of Section 3.1 is fully consistent with [60] , where DB 3 was
also adopted, for the different reason that this wavelet mimics the
single Motor Unit Action Potential (MUAP) detected by the elec-
trodes. This explains the experimentally observed fact that the DB3
subband signals have better correlation properties. The nice D8 sub-
band signal reveals that the muscle “bers and hence efferent nerve

“bers [58, p. 66] are in sync; indeed, there is evidence that the sEMG
signal is the algebraic summation of motor-unit action-potential
trains [10,44] .

The bursts are easily seen to occur at a rate of approximately one
per second, which is consistent with the observable mechanical
motion of the spine. The bursts appear to be doublets [14,2,32] ,
which from the point of view of the classi“cation of [49, Fig. 1] are
of the •resonantŽ type. The in-burst frequency of � 13.5 Hz appears
closely related to a � 10 Hz phenomenon conjectured to exist in
EMG [17, the question of frequency] , but this issue is relegated to
Section 4.2.5.

4.2. Standing wave interpretation of correlation

4.2.1. Mathematical modeling: general function analytic analysis
Let the space-sampled, time-sample signal

(yneck (k), y thorax (k), y lumbar (k), y sacrum (k)) be smoothly extended as
a function of the continuous variables x � [0 , L] and t � [0 , T ]. x is the
position along the spine, L is the length of the spine, t is the time,
and T is the length of the data record. By fundamental bandwidth
limitation, y(x, t ) is continuous, it is furthermore bounded by the
saturation of the ampli“ers, so that the Hilbert-Schmidt condition� L

0

� T

0
y2(x, t ) dx dt < 
 holds. Hence the data y(x, t ) can be viewed

as the kernel of an integral operator Y : L2[0 , T ] � L2[0 , L] of the
Hilbert-Schmidt type [12, p. 1009] , where L2[0 , T ] denotes the
classical Lebesgue space of functions square integrable over [0 , T ].

Form the adjoint Y� : L2[0 , L] � L2[0 , T ] along with the self-
adjoint operator

�
0 Y�

Y 0

�
: L2[0 , T ] � L2[0 , L] � L2[0 , T ] � L2[0 , L]

This operator is also clearly Hilbert-Schmidt, hence compact. It
is furthermore nonsingular if it is assumed that Y is nonsingular. It
is also easily seen that its eigenvalues come in opposite pairs. Write
the eigenvector equation

�
0 Y�

Y 0

� �
fn

± gn

�
= ± � n

�
fn

± gn

�
, n � N�

where � n > 0,
�

n � 2
n < 
 (as a corollary of the Hilbert-Schmidt

property [12] , Th. XI.6.25), and {fn}, {gn} are orthonormal systems.
Then applying Mercer•s theorem [12, p. 1088] to the projections of
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�
0 Y�

Y 0

�
on its positive and negative spectra yields

y(x, t ) =
�

n � N�

� n fn(t )gn(x)

where the convergence is to be interpreted in the sense of the
Hilbert-Schmidt norm [12, Th. XI.6.4] . (See [51] for the formaliza-
tion of Mercer•s theorem extended to non sign de“nite operators.)

Before proceeding further, some lemmas are needed; the proofs
are relegated to Appendix A .

Lemma 1. The functions fn : [0 , T ] � R and gn : [0 , L] � R are con-
tinuous .

Observe that the continuity of g does not preclude gn(0) = 
 or
gn(L) = 
 . However, the boundedness of y(x, t ) does preclude this
to happen. So, gn is bounded, but not uniformly in n.

Next, form

fn(t )fm(t + s): =
1
T

� T

0

fn(t )fm(t + s) d t

It is readily observed that the above is continuous and uniformly
bounded in s; speci“cally,

�
� fn(t )fm(t + s)

�
� � 1/T , as a consequence

of the Cauchy-Schwarz inequality.
Now, we construct the crucial mathematical object: the corre-

lation between the signal at one spatial point x and the time shifted
signal at another spatial location x
:

Rx,x 
 (s): = y(x, t )y(x
, t + s)

From its de“nition, it is easily seen that Rx,x 
 (s) : [0 , L]2 ×
[0 , T ] � R is continuous and bounded. Next, we would like to show
that in the above y(x, t ) can be replaced by its Mercer-like expan-
sion. But another lemma is needed.

Lemma 2. The trace class property
� 


n= 1� n < 
 holds.

Now, we are in a position to formulate a property of the spatio-
temporal correlation that will appear crucial in the sequel; the proof
of it is relegated to Appendix A .

Theorem 1.

Rx,x 
 (s) =


�

n,m = 1

� n � mfn(t )fm(t + s)gn(x)gm(x
)

and the convergence is in the Hilbert-Schmidt norm .

From the various plots of Rx,x 
 (s) for the control subject and con-
tinuity of the correlation, it is clear that, � x, there exists a x� such
that

Rx,x � (s) =


�

n,m = 1

� n � mfn(t )fm(t + s)gn(x)gm(x� ) = 0, � s

In particular, the above is true for s = 0 and upon integration
relative to t, it is found that
�

n

� 2
n gn(x)gn(x� ) = 0

In view of the orthogonality of {gn}, the above yields

gn(x� ) = 0, � n

It follows that y(x� , t ) = 0, � t , so that x� is a mode shape node,
indicative of a standing wave .

4.2.2. Mathematical modeling: harmonic analysis
From the correlation plots, the cervical ( x = 0) and sacral ( x = L)

activities of the control subject are easily seen to be in opposite
phase. (This is an example of synchronization across a signi“cant
distance [35, Fig. 2] .) This opposite phase phenomenon at the end
points along with the standing wave property justi“es an approxi-
mate model of the form:

y(x, t ) =


�

n= 1

an sin( n�t ) cos



(2n Š 1)kx
2

�
(2)

where k = 2�/L is the wave number and L is the length of the prop-
agation medium. In this model, the mode shape node is located
at x� = L/ 2, which is consistent with the experimentally observed
muscle activity node between the neck and the thorax. This simple
harmonic model is useful to clarify the fundamental frequencies
involved in this phenomenon.

With such a model, the correlation is easily obtained as

Rx1,x 2 (s) : = y(x1, t )y(x2, t + s) =


�

n= 1

a2
n cos(n�s ) cos



2n Š 1

2
kx1

�

× cos



2n Š 1
2

kx2

�

The zero correlation nodes reveal that Rx1,x 2 (s� ) = 0, � x1, x 2.
From
� L

0

� L

0

Rx1,x 2 (s� ) cos



2N1 Š 1
2

kx1

�
cos



2N2 Š 1

2
kx2

�
dx1 dx2= 0

it follows that cos N�s � = 0, � N, so that s� = (2m Š 1/ 2N)( �/� ). To
be consistent with the experimentally observed pattern of s� , the
expansion can only contain one term n = 1. As such the pattern
{s� = (2m Š 1/ 2)( �/� ) : m � N� } is remarkably consistent with the
zero correlation pattern of the “gures. Pursuing further, the “rst
(m = 1) zero correlation node occurs at s� = 80 samples points,
that is, s� = 80/ 4000 s. Hence � = (1/ 2)( �/s � ) yields a frequency
of 12.5 Hz.

It is interesting to observe that the Step 2 of the algorithm of
[13] also involves truncation of an in“nite series like (2) , so that
our analysis provides the justi“cation for this truncation.

4.2.3. Mathematical modeling: wavelet analysis
Let  be the (continuous time) DB3 mother function and let

{ 8,n (t ) = 2Š4 (2Š8t + n) : n � Z} be the orthonormal basis of the
D8 space [7] , where n is the shift. Here an analysis similar to that of
the preceding paragraph is developed, except for a wavelet instead
of a sine time dependence:

y8(x, t ) =
�

n

g8,n (x) 8,n (t ) (3)

where the g8,n •s are the mode shapes. In this wavelet setup, the
correlation becomes

Rx1,x 2 (s): = y8(x1, t )y8(x2, t + s)

=
�

n1

�

n2

g8,n 1
(x1)g8,n 2

(x2) 8,n 1
(t ) 8,n 2

(t + s)

=
�

n1

g8,n 1
(x1)g8,n 1Š2Š8s(x2)

Therefore, the zero correlation nodes are given by the s-
solutions to
�

n1

g8,n 1
(x1)g8,n 1Š2Š8s(x2) = 0, � x1, x 2
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From the structure of the plots, such solutions appear in a pat-
tern with period 2 8.

Next, setting s = 0 in the preceding yields

Rx1,x 2 (0) =
�

n1

g8,n 1
(x1)g8,n 1

(x2)

If we set i = 1, 2, 3,and4 for the neck, thorax, lumbar spine,
and sacrum, respectively, the matrix of canonical correlations

{rx, xj
(0) }

i,j = 1,..., 4
:={ (Rxi ,x j

(0)) / (R1/ 2
xi ,x i

(0) R1/ 2
xj ,x j

(0)) }
i,j = 1,..., 4

is obtained

numerically as

�

�
�

1.0000 Š0.2000 Š0.4400 Š0.3400
Š0.2000 1 .0000 0 .0300 0 .0600
Š0.4300 0 .0300 1 .0000 0 .2400
Š0.3400 0 .0600 0 .2600 1 .0000

�

�
� . It is

symmetric, up to rounding error, as expected, but most impor-
tantly, observe the change of sign in the correlation from the neck
to the thorax. Hence there exists a point x� � (x1, x 2) such that
rx1 ,x � (0) = 0 and furthermore from the shape of the plots rx1 ,x � (s) =
0, � s. It follows that
�

n2

g8,n 2+ 2Š8s(x1)g8,n 2
(x� ) = 0

Since g8,n 2+ 2Š8s(x1) /= 0 because of the neck activity, we get
g8,n 2

(x� ) = 0. The latter indicates existence of a mode shape node at
x� . Clearly, there exists such a node somewhere along the nervous
pathway between the neck electrode and the thoracic electrode.
Besides, at the skeletomuscular level, such a mode shape node can
be directly observed during the spinal wave motion [23] .

4.2.4. Standing wave versus coherence
Here, the standing wave pattern between the various signals

has been derived from the zero crossing nodes of the time-domain
correlation:

� ij (s) =
E(Yi (t )Yj (t + s))

(EY2
i (t ))

1/ 2
(EY2

j (t ))
1/ 2

(4)

On the other hand, Farmer [17,16] de“nes the frequency-
dependent coherence between two signals Yi , Yj as peaks in the
frequency-domain correlation plot 4:

�� ij (	� ) =
|Sij (	� )|

(Sii (	� ))1/ 2(Sjj (	� ))1/ 2
(5)

where Sk� (	� ) is the (cross)spectral density, that is, the Fourier
transform of E(Yk(t )Y� (t + s)) relative to s.

The relationship between the time-domain and frequency-
domain concepts is a bit tenuous:

� ij (0) =

� +


Š

Sij (	� ) d �


 � +


Š

Sii (	� ) d �

� 1/ 2
 � +


Š

Sjj (	� ) d �

� 1/ 2

???
�

Sij (	� )

S1/ 2
ii (	� )S1/ 2

jj (	� )

Besides, under a time shift in one of the signals Yj (t ) � Yj (t +
�T ), �� ij (	� ) remains unchanged, while � ij (s) would be changed and
the zero crossing node pattern would be shattered. Therefore, the
standing wave pattern as revealed by the •zero crossing nodesŽ
is a property stronger than the •coherence,Ž but the neurophysio-
logical phenomena that both techniques attempt to pin down are
unmistakenly the same.

4 See Matlab Signal Processing toolbox function mscohere .

4.2.5. Bursts: coherence and the questions of frequency and phase
To summarize, the D8 bursts occur synchronously at the neck,

thorax, lumbar spine, and sacrum. Thus the bursts occur in a stand-
ing wave pattern. Next, the in-burst oscillations in the thoracic,
lumbar, and sacral areas are in phase, and in opposite phase rela-
tive to the in-burst oscillations at the cervical level. Thus there is
also a standing wave pattern within each D8 burst and the in-burst
oscillations encode the movement phase information.

A 180 � phase locking phenomenon, similar to the one observed
between the cervical and the thoracic to sacral levels but for EEG-
EMG coherence, has also been reported in [21, p. 6] .

EMG coherence across the � 2 cm distance between the adduc-
tor pollicis (AdP) and the “rst dorsal interosseous (1DI) has been
observed at � 25 Hz [17, Fig. 5(G)] , [16, Fig. 2(D)] as the peak
of �� AdP,1DI (	� ). Here, the slower frequency of � 12.5…13.5 Hz is
observed across signi“cantly larger ( � 1m) distances. Also observe
that our coherence of about � 0.3 is larger than the � 0.24 observed
in [17, Fig. 5(G)] , especially since the former was observed across
substantially longer distances.

4.2.6. Standing wave: control versus quadriplegic subject
The cervical electrode was positioned at C2…C3 on the upper

trapezius, which is innervated by C2…C3. The sacral electrode was
positioned at S2…S4 on the latissimus, which is innervated by
C6…C8. Since the injury was at C5, the correlations r14 , r 41 provide a
measure of the correlation of the innervation signals on both sides
of the spinal cord injury. The fact that r14 , r 41 > 0, as shown by
Fig. 3,6, indicates that nerve impulses pass through, or peripher-
ally around, the injury area, consistently with the partial motor
recovery.

Second, the standing wave pattern does not appear as clearly as
for the control subject, as can be seen from the defective •zero corre-
lation nodes.Ž Nevertheless, it appears that there is some standing
pattern involving the thorax, lumbar spine, and sacrum, but not
involving the neck. Again, this is fully consistent with the C5 injury.

The abnormal synchronization observed on the quadriplegic
subject is consistent with a similar observation made in [17, Fig. 3] ):
the loss of coherence between two single motor units of the “rst
dorsal interosseus (1DI) of a subject who had suffered a infarct of the
right internal capsule. Along the same line, in [17, the question of
frequency] , the lack of Magnetoencephalographic-EMG coherence
at � 10 Hz led to the conjecture that the • slow movement � 10 Hz
drive may not be expressed at the level of the motor cortex Ž but may
involve the somatosensory cortex and the cerebellum. The fact that
the quadriplegic subject had de“cient � 10 Hz coherence provides
some evidence in favor of this last conjecture. Ref. [33] points to
the severage of the sensory pathway as more speci“cally responsible
for the de“cient coherence. Clinical results on another quadriplegic
subject have recently been collected [15,48] , with the major result
that the cervical oscillator is chaotic while the sacral oscillator is
not, with of course the impossibility to have coherence between a
chaotic and a nonchaotic motion.

4.3. Absence of sensory input

It is usually admitted that a CPG does not necessitate sensory
input to produce a rhythmic motion, except during entrainment
and resetting [13,45] . Here, during entrainment, the CPG certainly
uses sensory input from the mechanoreceptors. After entrainment,
the spinal wave becomes self-sustained without practitioner•s
external pressure input. The extent of the involvement of the
sensory-motor loop in the self-sustained spinal wave phenomenon
is unclear at this stage, but our conjecture is that some sensory
input is still generated, probably not as signi“cantly as during
entrainment/resetting. The situation would be a bit like the lam-
prey experiment [45] , where the mechanoreceptors send some
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Fig. 7. Sensory-motor loop at cervical level. The hard lines are established pathways, whereas the dotted lines are the conjectured paths through which the l oop closes. This
diagram is drawn using control conventions: K is the controller, u is the control action, P is the plant, and H is the sensor array.

internal sensory input to the spine [41] , and an anatomical loop
closes.

The fact that a CPG does not necessitate sensory input to sus-
tain a rhythmic motion does not, however, preclude some sensory
input to •modulateŽ the CPG [56] . This is, we believe, what happens
here: the CPG is modulated by the neck and sacrum oscillators to
go in a standing wave pattern. In [38] , it is argued that the com-
bination of a feedforward CPG oscillator and sensory feedback is
the best strategy to secure proper functioning in case of poor sen-
sory feedback and external disturbances. The quadriplegic subject
case produces such an example: our best assessment is that the
burst fracture was at the place of, or below, the dural-vertebral
attachment, so that the neck sensory information was severely
distorted, or simply unavailable, resulting in a partial loss of the

standing wave property, yet the spinal wave phenomenon was still
present.

5. Further discussion: anatomical loops and CPG circuitry
model

5.1. Biological oscillators

The cervical and sacral anatomical loops are shown in
Figs. 7 and 8 . In both of them, it is conjectured that the loop closes
via the mechanoreceptors, which pick up muscle activity and send
proprioceptive signals to some speci“c plexus of the cord. Even
though mechanoreceptors are distributed all along the lateral por-
tion of the human spine [57] , it does not appear possible to elicit

Fig. 8. Sensory-motor loop at sacrum. The hard lines are established pathways, whereas the dotted lines are the conjectured paths through which the loop clos es. This
diagram is drawn using control conventions: K is the controller, u is the control action, and P is the plant, and H is the sensor array.
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Fig. 9. Overall CPG circuitry extending all along the spine. The diagram is drawn
using neurophysiological conventions: Each shaded cell is a bistable oscillator con-
sisting itself of several neurons. There are inhibitory connections between the left
and right half centers. The vertical connection are excitatory. The vertical line
between the cord and the muscle mass denotes the distributed mechanorecep-
tors. It is a unique area, the marginal neucleus, in which neurons (in particular
� -motoneurons not shown) and mechanoreceptors are congregated [57] .

the wave other than by contact at the cervical and sacral areas. This
leads us to the conjecture that the neck and sacrum dural vertebral
attachment [4] play a crucial role in generating mechanoreceptor
signals.

Naturally, for the feedback hypothesis to hold, the bandwidth of
the dural mechanoreceptors should be broad enough to allow for
the observed D8 signal. 5 Here, we refer to the experiment of [42,
Fig. 1] , showing the spike response of mechanoreceptors to unit
step pressure stimuli on the dura. From a more quantitative point
of view, the shortest latency of the mechanoreceptor response in
the tentorium area was estimated to be 27 ms [62, p. 414] , which
is consistent with the fundamental 13.5 Hz frequency reported in
Section 3.1. A related issue depicted in [42, Fig. 1] is the sensitiv-
ity of the mechanoreceptors, which respond only above a certain
pressure threshold on the dura. It has been consistently observed
that the pressure necessary to elicit the oscillation decreases along
entrainment, which can be justi“ed by the release of serotonin in
the cerebro-spinal ”uid [54] along entrainment. 6

The factorization of the loop function PKH is meant to make
the loop “t within the traditional control paradigm, where H, the
mechanoreceptors, are the sensors, K, the solar/sacral plexus, is the
controller, and P, the innervation of the various muscles, is the plant.
In this setup, u = KHy, the nerve activity, is the control input. At
this stage, it appears dif“cult to identify P and KH separately, since
this would require monitoring the nerve activity u. However, an
identi“cation of the composite loop function PKH appears possi-
ble. Indeed, the relationship y = (PKH)y indicates that KPH is an
operator of which the observed sEMG signal y is a Schauder “xed
point.

The conjectured overall circuitry, showing the speci“c role of
the cervical and sacral oscillators, is shown in Fig. 9. This model
is based on a chain of bistable oscillators [24,57] , with their half

5 Thanks to Dr. Rolf Johansson, Lund University, for bringing this to our attention.
6 Thanks to Dr. D. Epstein for this insight.

centers controlling the opposite motion of the right and left spinal
muscles. In a certain sense, it is a bidirectional extension of the
model of [24, Fig. 1] . The latter only accommodates for a descend-
ing nearest-neighbor excitatory synaptic pathway, while here there
is an additional ascending pathway. In another sense, Fig. 9 is a dis-
tributed parameter version of the •one CPG per jointŽ paradigm of
[55,38] .

This model of course only explains the lateral wave, whereas the
longitudinal wave might require other concepts.

5.2. Synchronization of biological oscillators

It is conjectured that the standing wave pattern is the result
of the synchronization at a distance of the cervical and sacral
oscillators. A generic theoretical foundation of synchronization of
biological oscillators has been proposed in [52,53] . However, given
the rather unique nature of the sacro-cervical synchronization, a
more speci“c synchronization mechanism, based on the network-
theoretic concept of incident and re”ected waves, was developed in
[28] . Spatio-temporal correlation techniques have indeed revealed
that, when the wave is still in the traveling mode, traveling bursts
re”ect on the neck and the sacrum [29] .

A related paradigm is the synchronous pattern between the
motor nerve “rings of the wing and the tail of the marine mollust
Clione during hunting episodes [40, Figs. 1 and 2] . The connection
with the sacro-cervical D8 coherence can probably be established
by performing a wavelet analysis of the signals of [40, Fig. 1] .

6. Conclusions

This paper can be looked at either (i) from the viewpoint of
standing wave Central Pattern Generator (CPG) or (ii) from the
viewpoint of coherence at a signi“cant distance.

From the CPG viewpoint, this paper is an extrapolation of the
traveling wave CPG concept of [13] , inspired from the swimming
of the lamprey, to a new standing wave CPG concept, better suited
for research subjects on the table. Since in both cases this CPG con-
trols many degrees of freedom, at the limit it controls a distributed
parameter system, and especially since it involves a traveling wave
before synchronization between the distal ends, it is fair to con-
jecture that this CPG has a circuitry, along with mechanoreceptors,
extending all along the spine [57] . The latter is some departure
from the other paradigm of simple circuit achieving complex task
[18] . The synchronization of the neck and sacral oscillators, con-
current with the standing wave pattern, seems to involve sensory
mechanoreceptor input. While the latter might be perceived as a
shift from the •no sensory inputŽ paradigm, recent and independent
research results [56,38] are already leaning towards a CPG concept
that does not require sensory input to develop rhythmic oscillation,
but that nevertheless utilizes sensory input for more complicated
tasks. Indeed, while there is ample evidence that rhythmic pattern
can be generated without sensory input, such a complex behav-
ior as synchronization at a distance seems hard to explain without
some sensory input.

The other point of view of coherence at a signi“cant distance
is closely related to the “rst one, as a standing wave along a
medium implies coherent motion between the distal ends, with
the additional property of 0 � or 180 � phase locking. Perhaps the
most signi“cant contribution of the paper is the con“rmation of the
statement made in [17] that coordinated motion of different mus-
cles involves EMG coherence at � 10 Hz. Another somewhat novel
feature is that such coherence has been observed over distances
signi“cantly larger than those already reported. From a pure signal
processing point of view, perhaps another contribution of the paper
is the utilization of the DB3 wavelet decomposition in the hunt for

Dan
Rectangle



Author's personal copy

346 E. Jonckheere et al. / Biomedical Signal Processing and Control 5 (2010) 336…347

coherences. As such, instead of asking the question of at what fre-
quency the coherence �� ij (	� ) is maximum as done in [17] , here the
question has been rephrased as what subband of the DB3 wavelet
decomposition reveals the best coherence. We also offered a new
technique, the •zero crossing nodes,Ž which detects coherence and
the stronger standing wave property.

The coherence frequency of � 12.5…13.5 Hz is at the low end of
the � rhythm [36] . This is probably not coincidental, as coherence
at that frequency between EMG and EEG signals have been reported
[21] , but this remains to be investigated further.

The conjectural feedback circuits proposed in Section 5 still need
to be positively con“rmed. Whether the wave analysis can be used
as a tool to asses spinal cord damage and/or recovery [46,59,6] is
an issue that is also currently being investigated.

Appendix A. Proofs

Proof of Lemma 1. The function ( fn gn ) : [0 , T ] × [0 , L] � R2 is
continuous as an eigenvector of an integral operator with continu-
ous kernel. Indeed, if ( fn gn ) were not continuous, because of the

continuity of the kernel of

�
0 Y�

Y 0

�
,

�
0 Y�

Y 0

� �
fn
gn

�
would be

continuous, contradicting the eigenvector equation. �

Proof of Lemma 2. It suf“ces to apply the trace theorem to the

projection of the operator

�
0 Y�

Y 0

�
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projection is clearly
�

n � n

�
fn
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�
( fn gn ). Then the trace is
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The left hand side of the preceding is clearly bounded, so is the
right hand side. �

Proof of Theorem 1. It suf“ces to show that
{RN

x,x 
 (s): =
� N

n,m = 1� n � mfn(t )fm(t + s)gn(x)gm(x
) : N � N� } is a

Cauchy sequence for the Hilbert-Schmidt norm [12, XI.6.4] ;
in other words, lim N,M �
 ||RN Š RM ||HS = 0. Speci“cally,
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and convergence follows from the trace class property. �
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Abstract

Reorganizational Healing, (ROH), is an emerging wellness, growth and behavioral change paradigm. Through
its three central elements (the Four Seasons of Wellbeing, the Triad of Change, and the Five Energetic In-
telligences) Reorganizational Healing takes an approach to help create a map for individuals to self-assess and
draw on strengths to create sustainable change. Reorganizational Healing gives individuals concrete tools to
explore and use the meanings of their symptoms, problems, and life-stressors as catalysts to taking new and
sustained action to create a more fulfilling and resilient life.

‘‘Instead of being meaningless, people’s problems become dis-
eases of meaning, enabling people to see that things are not nec-
essarily ‘‘going wrong’’ but are, in fact, helping them become
stronger, to live more fully and with more understanding.’’

—Jobst, Shostak, and Whitehouse, 19991

‘‘We conceptualize wellness as the generalized self-perception of
health. From this perspective, wellness is distinct from health-ill-
ness; an individual can deem themselves to be in an acceptable state
of wellness whether they experience suboptimal ‘‘health’’ in any
given domain or area of functioning.’’

—Schuster, Dobson, Jaregui, and Blanks, 20042

Introduction

This journal has forged new ground in emphasizing
the relationship between an individual’s subjective per-

ceptions and their attributed meaning to health and well-
ness. The inescapable intersection between one’s internal
perception and the state of one’s body and whole life
facilitates sustainable change toward optimal mental and
physical health. Three papers in particular stand out in this
regard.1–3 These seminal manuscripts have had a signifi-
cant influence in shaping the model of Reorganizational

Healing. Reorganizational Healing, (ROH), is an emerging
wellness, growth and behavioral change paradigm, which
may be applied to various approaches and disciplines in
health care, therapeutics and professions of change and
transformation.

Jobst, Shostak, and Whitehouse1 introduced two key
terms: ‘‘diseases of meaning’’ and ‘‘disease as a manifestation
of health,’’ highlighting the importance of internal perspec-
tive and empowerment to the entire spectrum of disease and
health. They described diseases as representations of various
aspects in an individual’s life and as a manifestation of
health in that these aspects can be seen and can serve as a
source of growth, understanding and opportunity for greater
awareness, all ultimately reflections of the meaning attrib-
uted to the event or phenomenon. With such a depth of
meaning, disease can be viewed as a catalyst for persons to
grow, and in so doing, to heal themselves. Diseases of
meaning are diseases attributed to and arising from an in-
dividual’s or society’s perspectives, worldviews, and overall
life stressors. Thus problems can be viewed as calls to know
the self, the body–mind, more intimately in order to facilitate
change and to grow stronger, healthier and wiser. These
diseases inextricably link the individual’s self-perception and
meaning to the problem.

1Association for Network Care Research, Longmont, CO.
2Integral Studies Department, School of Holistic Studies, John F. Kennedy University, Pleasant Hill, CA.
3Private Practice, Boulder, CO.
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Schuster, Dobson, Jauregui, and Blanks2,3 located wellness
in subjective perception, demonstrating objectively powerful
links among wellness, complementary and alternative med-
icine (CAM) use, and health lifestyles. As meaning is integral
to every aspect of ROH, self-perception becomes a key
modulator between wellness and health-illness. To this end
disease and health are part of a matrix of organization of
energy, structure and meaning.

ROH is founded on these principal propositions ar-
ticulated in the papers by Jobst et al.1 and Schuster et al.2,3

These propositions are incorporated into the structure and
function, the very fabric, of the whole of ROH. This is, in fact,
how it arose through the empirical work of Epstein,4–6 now
continuing to be objectively researched in academic and
clinical research centers.3,7–14

ROH helps create a map for individuals to self-assess and
draw on strengths to create sustainable change. ROH gives
individuals concrete tools to use the meanings of their
symptoms, problems, and life stressors as a catalyst to taking
new and sustained action and creating a more fulfilling and
resilient life.

A Healing Paradigm

ROH is a paradigm about helping people be well. It is an
approach to outcomes-based wellness and change. It can be
applied to growth, healing and the individual’s life. ROH
facilitates a dynamic responsive awareness to enable opti-
mization of structural, perceptual, behavioral and energetic
elements in a coherent sequenced fashion. In the model de-
signed by one of the authors (Epstein) of the current article,
ROH has three central elements: (1) The Four Seasons of
Well-Being; (2) The Triad of Change; and (3) The Five En-
ergetic Intelligences (Fig. 1).

The elements of ROH assist the individual to take an ac-
tive role in his=her life so that increasing well-being on a
regular basis becomes the norm. In ROH, it is essential that
individuals have mechanisms by which they can have an
awareness of the present time; how they drop to a lower
level of functioning, behavior, and perception in the face of
disease, problems, or life stressors; and what they can do to
function at a ‘‘higher level,’’ a new baseline of well-being, in
spite of life’s challenges. In this context, reorganization re-
lates to the increasing ability to thrive in the face of greater
demands in every domain (physical, biologic, emotional,
mental, spiritual, social, and cultural). We define social as the
interobjective or functional fit and organization of 2 or more
individuals and cultural as the intersubjective or shared
meanings and mutual resonance of 2 or more individu-
als.15–19 This ability to thrive in every aspect of life is con-
sidered a new measure of well-being and function; in lay
terms, and to paraphrase Anthony Robbins, a new standard
to ‘‘step up’’ to.20

Reorganization implies that the system functions at a
higher level of complexity. This increase in the baseline level
of organization of a system allows for enhanced utilization of
energy, adaptability, and the development of new attrac-
tors,21–24 thereby facilitating an emerging state of stability of
the system in spite of a greater range and intensity of per-
turbations in the environment.23,25,26 Increased complexity of
the living system allows for new energetic strategies, and
enables the system to remain far from equilibrium.15,27 As a
model of transformational change, ROH is consistent with
theories based on the chaotic and quantum nature of be-
havior change28,29 and life transitions.30 Successful reorga-
nization at a higher baseline can be identified because the
individual reaches a new level of gratitude, love, and con-
nection (subjective, somatic, relational, and social). This new

FIG. 1. The Elements of Reorganizational Healing.
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baseline can be in relation to various aspects of life from
disease to personal growth, from behavioral change to or-
ganizational change.

ROH is a model rather than a method. A broad range of
methodologies and applications can utilize ROH. In this way,
ROH may contribute to the literature on the set-point theory
of well-being,31 positive psychology,32,33 the field of behavior
change34–40 and the more-allopathic approaches to health and
medicine, herein termed Restorative Therapeutics (RET).

ROH contrasts with RET, the common paradigm in
health and medicine=surgery, generally associated with the
Western medical model whereby one party (the ‘‘healer’’=
therapist=professional) does something to restore the other
(the healee=therapee=patient) to a prior state of functioning.
The ‘‘extreme’’ version of the RET approach views diseases as
problems that must be fixed usually isolated from the rest of
life, and denied their depth of meaning. A common moti-
vator for individuals seeking RET is constancy and cer-
tainty.41 This distinction between ROH and RET is summed
up by Jobst et al.:

The proposition that disease is a manifestation of health links
diseases of meaning and aspirational health creatively: aspi-
rational health being the means of transformation of diseases
of meaning through changes in understanding and perception
and consequently changes in behavior, relationships, and
physiology. … Critical to the negative spiral that gives rise to
the diseases of meaning … , is the perception that the ‘‘dis-
ease’’ … is unavoidable and can only be remedied by being
excised, eradicated, pharmacologically blocked, or genetically
modified.1

The goal of RET even in a ‘‘moderate’’ form (which could
include many CAM methods) is to restore the person to
where (and who) they were before the problem. Conversely,
in ROH, the intention is for the outcome to be dynamical
change in the individual and the life system; to develop new
resources so that the individual may use the experience
consciously to bring his=her life to a greater level of under-
standing and appreciation; and to increase the individual’s
ability to thrive under most circumstances, a motivation in-
spired by an ability to contribute to others and fulfill a
greater purpose in life.41,42

ROH is a way to bring the insights from diseases of
meaning to the practice of traditional and alternative medi-
cine,1,43 using those insights to transform the entire life sys-
tem. The treatment of symptoms, solely for their alleviation,
while possibly necessary at times, may dissipate the depth of
meaning and the energy required to establish a new and
higher baseline. This is a critical distinction; by understand-
ing ROH, the practitioner can assess when a nontherapeutic
approach—such as utilizing the symptom as an opportunity
for congruence among the individual’s Season, Triad of
Change, and Energetic Intelligence—may assist individuals
to bring their entire lives to new levels of successful reor-
ganization. This change is always used with the person’s
map of the life-system. Congruence in this sense is similar to
the concept of the triangle in geometry, ‘‘coinciding at all
points when superimposed.’’44 Congruence of the elements
of ROH and thus successful reorganization can be utilized
alongside RET.

The acknowledgment that there is an inherent wisdom
that manifests as the body, emotion, mind, soul, and spirit

with increasing depth and fullness, range, and freedom is
also central to ROH. This wisdom has inner and outer at-
tributes, an internal subjective state of consciousness associ-
ated with each level of the multileveled energetic field,17,45,46

and has been described as a causative agent of the wellness
benefits associated with some of Epstein’s wellness ap-
proaches.47

Background

ROH developed from Epstein’s wellness approaches,
Network Spinal Analysis (NSA),4–6 The Twelve Stages of
Healing,48 and Somato Respiratory Integration (SRI).48–50

Network Spinal Analysis Care is a dynamical system of as-
sessment and intervention involving the creation of emerg-
ing organizational properties in the spine and nervous
system. These properties enhance cognitive self and body
awareness, personal behavioral states, increased wellness,
and spinal induced self-organizing phenomena. NSA is an
application of spinal ROH currently practiced by chiroprac-
tors. It involves gentle touches to the spine accessing unique
‘‘spinal gateways’’ in applications termed spinal entrain-
ments or network adjustments. It is accompanied by client-
reported wellness, levels of care, and organization-specific
outcomes. SRI is a system of exercises that includes focused
attention, specific breathing, energetic awareness, and move-
ment protocols directed through the body to produce states
of perception congruent with the Twelve Stages of Healing.
SRI enhances and creates conscious awareness and partici-
pation with the body as a tool to experience life with in-
creasing depth of internal connection and wider ranges of
human expression.

As in ROH, the central tenet of both NSA and SRI states
that change rarely comes directly from the area in the body
or life that is defensive, guarded, and wounded. Instead, it
comes after the individual becomes aware of the area and
acknowledges it as it is or finds another area where resources
exist. Once awareness is engaged, change comes through the
area as energy or as an acknowledgment or acceptance of
that energy on various levels (cognitively, neurologically,
somatically, etc). Energy is here defined as the fuel for the
expression of consciousness through action, and the means
of maintaining a system far from equilibrium.27,51,52 Energy
previously bound through lack of awareness as fixation,
tension, facilitation and defense releases its stores or becomes
redirected into a new level of organization. Meaningful
change comes when a place of connection is brought to
awareness and ‘‘inspires’’ or entrains other parts of the sys-
tem. The synergy developing with this approach is central to
the process of reorganization because new resources of
connection and meaning are liberated as energy for con-
structive use. With the physiology less in defense and the
body more cognitively aware of the breath, energy, and
movement it is hypothesized that the frontal lobes of the
cerebral cortex and vagal centers are more available to re-
assess perception structure and behavior.6 As a result of re-
peated state change, liberated energy available for enhanced
function can now be utilized to restructure to the next in-
creased level of order.

NSA has been researched in regard to self-reported
wellness outcomes3,7 and mathematical modeling of a
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spinal wave that develops during care as a nonlinear at-
tractor,8 which can be dynamically modeled.9 This wave
involves undulation and specific rocking=oscillation of
spinal segments and the development of what appears as a
central pattern generation.10,* In preliminary research, this
wave has been shown to develop and move through and
around the area of spinal-cord injury in patients who have
quadriplegia, with evidence of partial motor recovery.11,12

Inspired by data on the timing of outcomes of wellness
benefits,13 and subsequent mathematical modeling of
surface electromyographic studies indicating an increase in
organization of the central nervous system,12,14,{ distinct
levels of care have proven identifiable, and are sequenced
into three levels, each with specific self-reported wellness,
structural, perceptual, behavioral, and constructive life
changes and assessments.

Other research on NSA helped advance its development
and understanding, and thus lay the foundation for ROH.
Empirical findings and published research evidence patients
recovering from a wide range of illnesses and thriving in at
least four domains of wellness.3,7,13 A longitudinal study
found that people’s physical and emotional challenges
improved within 2–4 months, while stress relief and life
enjoyment continued to improve for the duration of the 12-
month study.13 Wellness outcomes for Network Care have
been shown to significantly enhance the benefits of other
wellness practices.3 Case reports have been published or
presented on psoriasis,53 post-traumatic stress disorder
(PTSD),54 child oppositional–defiant disorder,54 substance
abuse,54 fertility coupled with an increased quality of life, 55

general quality-of-life (QoL) improvements56 and attention
deficit–hyperactivity disorder (ADHD).57 Additional re-
search has shown that NSA induces a ‘‘sympathetic quieting
effect’’58 and decreased cortical processing time for newly
learned motor activities.59,60

The concept of an Energetic Intelligence (EI) emerged
from an evolving discipline Epstein has been advancing
since 1999. Through applying NSA and SRI and adding an
energetic, informational field or ‘‘biofield’’ application, Ep-
stein observed significantly different responses of the ner-
vous system relative to the organization and level of care in
regard to the distance from the spine he approached and
exited from. He observed further the various sensory motor
strategies for the NSA levels of care and the 12 Stages of
Healing were influenced and initiated by consciously
varying these distances. To date, the codification, applica-
tions, and descriptions of the energetic or informational
fields have only been explored at private healing retreats. A
future unique discipline based upon these principles and
relationships is in development. However, information
about the EI, as an internal experience and resource, has
been taught via programs that include the principles of
ROH.43

NSA, SRI and Epstein’s emerging discipline, are distinct
and complementary approaches to wellness. By observing sim-
ilarities between these approaches, commonalities emerged
leading to the development of the transdisciplinary and uni-
fying model of ROH (Table 1).

The Three Elements of ROH

The four Seasons of Wellbeing, the Triad of Change, and
the EI have wide-ranging possibilities to contribute to many
fields to help create sustained change by synchronizing the
timing of change, the process of change, and the energetic
aptitudes that change requires.

The Seasons of Wellbeing

The Four Seasons of Wellbeing—Discover, Transform,
Awaken, and Integrate (Fig. 2)—refer to distinct rhythms or
periods during one’s journey in life. As a metaphor for the
journey, season is appropriate to ‘‘readiness’’ for reorgani-
zation just as seeds are planted or fruit ripens—all in their
time. The seasons are different from developmental stages of
life61–64,{ although they may correspond at times to such
stages. The seasons are used as part of the process of change
by embracing the individual’s readiness for change in the
context of the unique moment of his=her life. Thus, the sea-
sons are not always sequential. They represent moments or
periods in life. As higher baselines of reorganization emerge
in the person’s life it becomes easier to live in certain seasons.
After one has learned the gifts that each season presents, a
new flexibility as a result of increased complexity, allows one
to use each season to reorganize specific aspects of his=her
life consciously.

The seasons appear to be universal in human experience
as each encourages or influences unique perceptions, actions,
thoughts, experiences, and energies. The seasons add timing
to the self-assessment. This timing is distinct from other
staged approaches to behavior change35–39 or any RET ap-
proaches. The influence of the season affects the type of in-
telligence one uses, the way a person goes about daily
activities, and the resources available to that person. Each
season represents the way a person receives and influences
his=her environment and how this environment influences
the person. Within each corresponding season, aspects of
daily life are either encouraged or rendered difficult or im-
possible. The first three seasons, Discover, Transform, and
Awaken, represent the stages individuals cycle through
during stages of life and circumstances in life. The fourth
season, Integrate, represents the ability to know and con-
sciously choose the combination of seasons called for in
various circumstances or life changes, and represents a high
level of organizational integrity and communication across
aspects of the individual’s life.

The Four Seasons of Wellbeing Defined

In the season of Discover one focuses on physical prob-
lems, causation, and attachment. Discover is about discov-
ering how one has caused pain for oneself or others in an*Jonckheere E, Lohsoonthorn P, Mahajan V, Musuvathy S, Stefa-

novic M. On a standing wave central pattern generator and the co-
herence problem. Biomed\ Signal Processing Control submitted.

{Jonckheere E, Lohsoonthorn P, Boone WR. Dynamical modeling
in network spinal analysis: Level specificity of sEMG signals at
cervical, thoracic, lumbar, and sacral points. J Altern Complement
Med submitted.

{Cook-Greuter S. Postautonomous ego development: Its nature
and measurement. Doctoral dissertation. Cambridge, MA: Harvard
Graduate School of Education 1999.
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Table 1. Relationship of Network Spinal Analysis (NSA), Somato Respiratory Integration
and Elements of Reorganizational Healing

NSA level
of care Stage of healing Common client questions

Common emotions and
Expressions

experienced by client

Energetic
intelligence

most commonly
experienced

Season of
Wellbeing

Le
ve

l2
A

Le
ve

l1

Suffering
Why me? or Why not me?

Helplessness, loss,
despair, peace,
reassurance Bioenergetic

D
IS

C
O

V
ER

What is wrong with me?
Why does this happen to me?

One Separateness Why does this not end?

Polarities and
Rhythms

What is the cause of this?

Anger, hunger, happiness,
identification, energy

Emotional
energetic

Who was wrong=right?
Who can fix=get rid of this?
What is the best or worst ____?

Attachment=
Projection

Why did he=she do this to me?Two
What is the pattern here?

Stuck in a
Perspective

Why can’t I make the
breakthrough?

Frustration, peaceful
waiting

Why do I keep doing this?
Why am I stuck?

Three Frustration Why am I so blocked?
Why can’t I solve this now?

Le
ve

l2
C

Le
ve

l2
B

Four

Reclaiming Our
Power

What can I do to never
disempower myself again? Inner strength,

determination,
courage, power

Thought
energetic

TR
A

N
SF

O
RM

Courage
How can I express more

of my courage now?

Five

Merging with
the Illusion

What else is going on?
Curiosity, anticipation,

temporary confusion,
sense of knowing more

What is really happening here?
Merging Beyond

the Wall
How can I face this now?
What is on the other side?

Six Preparation for
Resolution

What can I do to really
be ready?

How can I prepare myself?
What must I do now?

Determination, resolve,
flexibility, excitement
of something
big and new

How can I resolve this?
How can I conduct an

inventory and get rid of that
which no longer serves me? Excitement, focus,

Seven Resolution
How can I dump the old

stuff=energy=patterns?
strength, resolution,
peace

A
dv

an
ce

d
C

ar
e

Eight
Emptiness in

Connected-
ness

How can I embrace the space?
Peace, stillness, rhythmic

connection, gratitude
for connection

Soul
energetic

A
W

A
K

EN

Where is the rhythm?
How can I hold the space?
Where is the gratitude?

Nine

Light=Love
Beyond
the Form

What is the energy=
love telling me?

Gratitude for love and
for the energy of life,
joy, passion, heightened
perception of joy,
gratitude, beauty

Where is the connection
within spirit?

How can I express
the love more?

How can I grow the gratitude?
How can I feel the real energy

behind the form?

Ten Ascent

What gift has been given
to me? Witnessing from beyond

the soul, exhilaration,
joy, awe, gratitude,
oneness

Universal
spirit
energetic

How can I receive and embody
the light I am?

How can I express my soul
and the one love?

Eleven
Descent

(Service)

How do I give my gifts in joy
and gratitude? Gratitude, acceptance of core

paradoxes, humor, courage,
humility, grace, strength,
passion, determination

Where is the joy, love,
gratitude, gift?

How can I sponsor the
sharing of my abundance?

Twelve Community

How can I receive others=
circumstances
with gratitude as gifts?

Coming home, acceptance of
others as also souls or travelers,
passion for synchronicity, total
spectrum with foundation in
benevolence and gratitude
and conscious experience

Where is the gift in this?
How can we be each other’s

wisdom=medicine?



attempt to disconnect or avoid pain. Discover is about rec-
ognizing how one has experienced disconnection or the ex-
perience of separateness. Discover is moving away from
something and experiencing one’s sense of disempower-
ment. Ultimately, in Discover one becomes aware of the
disempowerment, acknowledges it, and accepts it. It is about
one’s connection to energy, breath, movement, touch, emo-
tion, and rhythm. This language and syntax underlying the
nature of what we experience is very important in Discover.
It defines one’s movement and limits. In Discover individ-
uals determine how they are anchored to tension and stress,
ease, and peace. The season of Discover is driven by fear and
reaction, and may motivate individuals driven by the need
for security or safety, especially when life circumstances
appear to be changing rapidly. As an example, when indi-
viduals in the season of Discover seek Complimentary Al-
ternative Medicine (CAM), their focus is fear, reaction,
frustration, or hopes of ‘‘magical’’ cures.

Transform is about transforming one’s relationships and
one’s world through focused attention and action. Transform
is about fully associating with whatever seems like a source
of pain as a source of opportunity. In Transform, the concept
of a problem or blame does not exist, as it is irrelevant.
Problems are replaced by opportunities, goals, and deliberate
action. One redefines one’s self through the structure of the
body and changing one’s relationship to focused energy,
breath, strength, courage, and motion. It is about defining
one’s self through empowered actions and dissolving the
attachments to ideas, concepts, memories, and stories which
limit one’s future journey. As an example, Transform is the
Season of Wellbeing in which an individual is likely to
choose CAM procedures to seek autonomy in the health or
healing process.

Awaken is about the experience of effortless being and
knowing. In Awaken, one develops the power of gratitude,
awe, amazement, love, and benevolence through the expe-
rience of an unlimited source of spacious body, breath, en-

ergy, and possibility. It is about the experience of the energy
of human spirit and love. It is about claiming a new life and
formulating new actions based on an expanded, conscious
and awakened perspective of our interdependence and
connection. This season is more likely to be associated with
the need to give love, spiritual growth, and the need to
contribute beyond oneself. As an example, a person in the
season of Awaken seeks CAM to advance his=her own
evolution, connect with his=her subtle energies, and achieve
optimal health and wellbeing so he=she can fulfill his=her life
purpose and also serve others more fully.

The season of Integrate happens when a person revisits a
previous season while maintaining the perspectives from a
subsequent season. The season of Integrate allows an indi-
vidual to create a greater depth of experience through ele-
ments of more than one season at a time while gaining the
wisdom or gift of the previous season. Integrate is initiated
through physical=structural, emotional, mental, social, cul-
tural, and=or spiritual changes creating a need for a greater
level of depth of a previous season. Integrate is the season of
conscious choice about one’s life, the energies and types of
intelligence one uses, the resources one has available, one’s
resourcefulness, one’s style and the ways one will experience
one’s reality and share one’s gifts. As an example, a person in
Integrate may choose CAM from any and=or multiple rea-
sons noted above, to advance objectives related to a deep-
ening of one or more seasons simultaneously.

It is important to note that the Seasons of Wellbeing con-
tinue to change throughout an individual’s lifetime. While
over the span of life, most people will develop from Discover
through Awaken, this is not guaranteed. Low-functioning
individuals may continually experience the season of Discover.
Overachievers may continually experience the season of Trans-
form. It is common in new age circles that people expound the
experience of the season of Awaken. Self-actualizers42 may

FIG. 2. The Four Seasons of Wellbeing.
FIG. 3. The Triad of Change.
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continually experience the season of Awaken or Integrate. The
keys to working with one’s Season within ROH are for the
individual to be congruent with the season that the person is
truly in now. This may not be the season he or she wants and
it may not be the season that person is used to. This is done
most effortlessly in congruence with the other elements of
ROH. Importantly, an individual can visit each of these sea-
sons at appropriate times during life experiences, especially
when this is done through the season of Integrate.

The Triad of Change

The Triad of Change is the central focus of the map around
which the other elements of reorganization occur. The
premise of the triad is simple: All change includes structure,
behavior, and perception (Fig. 3). Plainly stated, for each
structure, there is an accompanying behavior and percep-
tion; for each behavior, there is a structure and a perception;
and, for each perception, there are certain structures and
behaviors that define and support it.

Behavior is defined as an observable pattern of actions
expressing or manifesting an internal state or meaning (the
implicit becoming explicit) and purposeful movement to-
ward a goal or objective. Behavior is the expression of a
meaning and the outcome of the relationship between action
and purpose=objective. All behavior is purposeful even if it is
‘‘unconscious’’ and not immediately apparent.

Perception is defined as a chosen perspective—a mode or
style or manner of focus that defines meaning (the way one
focuses one’s attention)—and the connections among body
sensation, focus, and meaning. For example, pain is often
associated with suffering. What causes the individual suf-
fering is not always the experience of pain but the meaning
attributed to it. Suffering is different from pain. Not everyone

in pain experiences suffering. Suffering is a response to the
perception of the pain added to a specific meaning associated
with it. Perception is a consequence of focus and meaning.

Structure refers to any form serving as a carrier of information
or energy. Structure relates to virtually every domain: con-
sciousness; internal focus; body; posture; relationships; mutual
understanding; business, organizations; and even schedules. As
a resonant structure, the consciousness, perception, and behav-
ior of the body is in relationship to the condition, tone, tension,
and form of its structure. Structure defines the relationship be-
tween the physical and energetic systems of the body.

The real synergy that emerges with the congruence of
the triad comes from understanding the power of two sides to
entrain the third. Perception and Behavior entrain Structure
and help to make new forms. Behavior and Structure entrain
Perception, and help meaning to come from action and form.
Structure and Perception inspire Behavior, which is an action
born of meaning and form. The triad is not season-specific; an
individual can work with the triad in any season. In fact,
different sides of the individual’s triad could be in different
seasons simultaneously. It is important to uncover what cre-
ates the greatest congruence for an individual and what that
individual wishes to create or express in life.

Congruence is the key to successful and sustainable
change. In ROH, the focus is on the greatest resource and
potential agent to fuel change. When all three of these sides
are congruent change is inevitable, which becomes obvious
as the change the individual had been trying to achieve be-
comes more effortless. Change in any one parameter natu-
rally leads to change in the whole. However, this will only
produce a temporary, nonsustainable change for the indi-
vidual.

It is proposed that simultaneous change in two or more
sides lead to synergy and emergent balanced states, which

Table 2. The Triad of Change in the Seasons of Wellbeing43

Discover Transform Awaken

Structure Constricted; inflexible; designed
to keep failures or painful experiences
segregated and not visible; painful;
does not share ideas; hierarchical
without effective steps in between;
no room for questioning or growth;
supports reactionary behavior

Flexible; growth-oriented;
poised for rapid change;
adaptable; can accommodate
for exchange of ideas and
criticism; supports optimism
and association with pain as
a tool for growth

Expansive; inclusive;
contribution and making
a difference to others;
creating a legacy to uplift;
empowering; inspiring;
celebrates diversity
and creativity

Behavior Reactionary; attacking; judgemental;
accusatory; dissociative from pain;
linked to past behavior; over,
or underreacting; fear-based;
procrastination; perfectionism

Decisive; deliberate; opportunity
seizing; transformative of concepts,
stories, and relationships;
associative with pain and pleasure
toward gain; making changes

Loving actions; actions
demonstrating gratitude;
developing and acting
on a natural style of giving;
compassion; accepting of
others; inspiring and
awakening others;
celebrating others and life;
serving others; bringing
wisdom, beyond just
information

Perception Victim; judgmental; anger; fear; loss;
dissociative; focused on problem;
problem or circumstance equals
reality; past equals future and present;
wound; cause; polarized; stuck;
move away from; eliminate or
get rid of or seek less of

Courage; focus; associative; gain;
focused on opportunity or solution;
future created by habit of present
actions; active; focused on goals
or plan; excitement; progress

Love; compassion; gratitude;
energy; beyond physical
form; emptiness; soul gifts;
synchronicity, Serendipity;
grace; gifts in all people
and events; communion;
community; acceptance
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are sustainable. The individual utilizes the sides of the triad
easiest to create change with. This will often inspire the third
side to change.

In RET, the focus is on the side of the triad that is most
difficult and most challenged, and season is rarely consid-
ered. This is usually the side of the triad that tends to be
more elusive, the side an individual tends to feel less ade-
quate at and tends to obsess about. Our greatest wounds are
usually located here. This is the place where the person
generally feels as if what he she does is ‘‘not enough’’ and
like ‘‘a nobody,’’ or says: ‘‘I tried everything to change my
perspective on it.’’ Trying to create change from here is very
difficult because it is met by resistance and defensiveness
and often results in struggle. By attempting to fix and ma-
nipulate a single side of the triad, there is a tendency of the
other two sides of the triad to return the challenged side to its
prior state. By directing change toward the sides of the triad
that are easiest for the individual to access, that individual’s
body, emotion, mind, soul, and spirit are honored. Add to
this the right timing (season) and the accessible energetic
wisdom, and reorganization happens.

EIs

Mystics, yogis, healers, and shamans have observed en-
ergies within the body and multiple levels of energies
around the body for ages. Scientific evidence of energy
within and around the body is extensive.51,52,65–77 Uniting
subjective observation of the body’s energies with scientifi-
cally verifiable observation leads to at least one significant
insight; energies related to the complex biologic form are
associated with states of consciousness.45,46 Combining this
insight with the research into subtle energies, years of em-
pirical practice using ‘‘energetic applications’’ and, more re-
cently, correlating these applications to a preliminary survey
instrument (questionnaire)§ designed to explore individuals’
aptitudes for certain types of energies, Epstein developed the
terminology for EI as one way to describe this unique do-
main of human experience.

Driven by these factors, EI has been furthered by utilizing
the recent writings of philosopher Wilber45 and collaboration
with another one of the authors of the present article (Sen-
zon).78–80,} The concepts of these ‘‘energetic applications’’
extend to the research of Jonckheere{ about the coherent
and soliton nature of the waves in the spine during NSA
entrainments, to the current literature on the biofield as a
dissipative structure and complex dynamic standing wave,51

the use of solitons by the connective tissues to transmit en-
ergy,66 nonclassical forms of energy,42 the role of electron-
excited states in biologic processes,68 and the soliton and
acoustic nature of the action potential.81–83

With further study and verification of the survey instru-
ment, EI may represent a developmental stream64 along other
multiple intelligences.84,85 For now, it stands as a useful heu-
ristic device to assist individuals to access their inner resources

in the easiest way possible to create the most dynamic change
in their Triads of Change and to have greater success as re-
organizers. Research is planned to explore this energetic ap-
plication in detail. There is enough consistent empirical
evidence for this third component of ROH that it too can be
applied across many disciplines.45,51,52,65–77

One of the ways the individual may suspect incongruence
in his=her Triad of Change is through the feeling of a drop in
available energy and resources. With greater congruence in
the triad, greater energy and resources become instantly
available. With these greater resources, the system evolves
and a new level of congruence=consciousness emerges,
providing for what feels like a new life. Associated with each
type of energy, there is an energetic intelligence.

ROH combines the wisdom of the ages with objective
science by acknowledging that each individual is comprised
of at least five complex fields of energy and information
associated with specific EI (Table 3); bioenergetic intelli-
gence, emotional energetic intelligence, thought EI, soul en-
ergetic intelligence, and universal-spirit EI. Based on the
background described above, it has been observed that each
individual has competencies around specific energetic intel-
ligences and these competencies are a way to harness im-
portant resources for the process of reorganization. In this
way, the individual can learn to utilize resources efficiently
and gain the intelligence associated with each.

Each of these intelligences exist within a matrix encom-
passing a range between high aptitude (abundance) and low
aptitude. The low aptitude state is associated with a
heightened energetic threshold for its expression. This means
that it can take significantly more energy to utilize these
types of intelligence in those individuals who have a lower
aptitude for these types of intelligence. These individuals
often fear and=or worry about this type of intelligence, and
either obsess about being a good enough person with this
type of intelligence, or tend to bypass using this type of in-
telligence and default to another type of intelligence instead.
When EI provide a high aptitude, it will be experienced as
spontaneous and effortless.

Just like aspects of each triad may exist in each season, EI
can be utilized in each season as well, although each ener-
getic intelligence seems to have an affinity for a specific
season (for example, bioenergetic and emotional EI are
mostly associated with the season of Discover; thought EI is
associated with the season of Transform; and soul EI and
universal spirit EIs are associated primarily with the season
of Awaken). An individual will always use every EI in every
season. The point is congruence. When the EI is used in
conjunction with the season and the triad and this is an EI that
the person has an aptitude for, ROH ensues. Also, in the season
of Integrate, the individual may have a wider range of ap-
titudes and competencies.

We hypothesize further that both spiritual EIs (soul EI and
universal-spirit EI) develop as the need to defend oneself is
no longer a central theme and that the development of these
are a higher-order functioning capacity of greater depth for
the human. The hypothesis is congruent with Wilber’s theory
that there are increasing levels of subtle energy, which cor-
respond to increasing levels of interior depth of awareness.45

The linkages of these spiritual intelligences with the lower
ones transform the use of those intelligences to spiritually
guided or inspired expressions.

§Epstein D. Energetic Life Inventory Questionnaire. 2006. Avail-
able by request from authors.

}Epstein D, Senzon SA. Organizing fields of subtle energy in re-
lation to five rays of consciousness and the advancement of Network
Spinal Analysis: Certification Level Intensive [seminar notes].
Longmont, CO: Innate Intelligence, November 2004.
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Discussion

The real keys to ROH are congruence within and between
all three elements while utilizing optimum resources. Re-
organization happens when the timing is just right (the right
season of Wellbeing), and perception, structure, and behav-
ior (the Triad of Change) coincide, while also accessing the
wisdom from the most accessible aspect of the self-system:
bioenergy EI; emotional EI; thought EI; soul EI; or universal
spirit EI (the EI).

The emergence of ROH was driven by common patterns
of successful ‘‘reorganizers.’’ Individuals successfully re-
organizing within NSA and SRI demonstrate common pat-
terns of structural, behavioral, and perceptual change. ROH
aims to establish new strategies to access required energetic,
mental, emotional and physical resources. This nonthera-
peutic approach gives the model flexibility to be applied
across many disciplines.

Successful reorganizers embody this congruence, as all
three elements work as one. Success in ROH is not about the
symptom going away although that often happens.7,13,86

Success is when the individual uses the elements of ROH to
bring his=her life to the next level. Some examples of this are
demonstrated as (in case studies in preparation): a veteran
whose back pain disappeared but decided to take his life
back, to quit smoking, get his own apartment, and go back to
school at age 52 to become a veterinary technician; a woman
who discovered a gift within bodily pains, which started
after an auto accident years ago, and used her recovery to
heal her dysfunctional family relationships; a woman who,
‘‘suffering’’ or experiencing end stages of pancreatic cancer
found through the pain a resource to have greater love, be-
nevolence, and acceptance for herself and others in the last
days of her life.

Even if the symptoms were to reoccur or return, the in-
dividuals would develop new lives at higher baselines of
function and new strategies to deal with life’s stressors and
symptoms. Each reorganizer identified relationships among
their previous lower-level function, their symptoms, and
actions needed to live life more fully in a healthier state.

Changes represented in the first two examples may be
explained in part by the reduction or elimination of pain.
In every case, however, the reorganizers used experience
and meaning, to lift their lives to a new level. Often, this
occurred through more action guided by inner direction,
human connection, depth and meaning. These commonali-
ties are hallmarks of successful reorganization. The individ-
ual learns the relationships between symptoms, meaning, the
life-system, and growth.

ROH has been successfully taught on three continents,43

and elements of ROH are currently being practiced world-
wide. Research and further discussion is needed to examine
this crossdisciplinary healing paradigm.

Conclusions

ROH offers a valuable paradigm in understanding human
change and creating sustained change. It is distinct from
Restorative Therapeutics as ROH does not seek to fix prob-
lems or restore individuals to a previous state of function.
Rather than restoring an aspect of the individual’s experience
to a prior state, ROH helps to consciously develop the indi-
vidual’s life to the next level. In this way ROH assists the

person achieve higher standards of health and wellbeing no
matter what challenges or limitations they face. It is a per-
sonalized approach to human transformation that acknowl-
edges the need for timing, self-assessment, and energy in the
process. It compels us to ask new questions of ourselves in
healing and in life. Instead of asking ‘‘what is wrong with
me?,’’ an individual may ask ‘‘where am I at?’’; ‘‘where must
I go?’’; and ‘‘how do I get there?’’ To these ends, ROH makes
its contribution to the literature.

ROH offers the opportunity for an individual to engage in
a journey of self-assessment and self-regulation either on
their own, or with a practitioner, to create a map for a new
and sustainable future. ROH as a paradigm offers various
disciplines the opportunity to establish an outcomes assess-
ment practice, which goes beyond restoration, prevention or
maintenance, and the challenge to determine outcomes for
reorganizational states for structure, perception, and behav-
ior. When reorganization develops, new levels of organized
complexity, applications and systems are able to develop and
emerge.

Acknowlegments

The authors would like to thank Jackie Knowles Epstein,
D.C., and Veronica Lemberger, B.A. (for their editorial sug-
gestions), Sherry McLendon, M.A. (for her organizational
and editorial suggestions), and Chistopher Kent, D.C. (for his
conceptual insights). We also offer special thanks to Kim A.
Jobst M.A., D.M., M.R.C.P., M.F.Hom., for his editorial di-
rection in completing this manuscript. Financial support was
provided by the Global Gateway Foundation.

Disclosure Statement

Donald Epstein and Daniel Lemberger are associated with
conducting and teaching educational and transformational
seminars based on these models through Wise World Semi-
nars, Inc. Simon Senzon has received from the Global Gate-
way Foundation a research and writing grant to further the
objectives of the foundation.

References

1. Jobst K, Shostak D, Whitehouse P. Diseases of meaning,
manifestations of health and metaphor. J Altern Comple-
ment Med 1999;5:495–502.

2. Schuster T, Dobson M, Jauregui M, Blanks R. Wellness life-
styles I: A theoretical framework linking wellness, health
lifestyles, and complementary and alternative medicine.
J Altern Complement Med 2004;10:349–356.

3. Schuster TL, Dobson M, Jauregui M, Blanks RHI. Wellness
lifestyles II: Modeling the dynamics of wellness, health
lifestyle practices, and network spinal analysis. J Altern
Complement Med 2004;10:357–367.

4. Epstein D. Network spinal analysis: A system of health care
delivery within the subluxation-based chiropractic model.
J Vertebral Subluxation Res 1996;1:1–9.

5. Epstein D. The transition of network spinal analysis care:
Hallmarks of a client-centered wellness education multi-
component system of health care delivery. J Vertebral Sub-
luxation Res 2004;5:1–7.

6. Epstein D. Theoretical Basis and Clinical Application of
Network Spinal Anaylsis (NSA) and Evidence based Docu-
ment, rev. xi. Longmont, CO: Innate Intelligence: 2005.

REORGANIZATIONAL HEALING 485



7. Blanks RHI, Schuster TL, Dobson M. A retrospective assess-
ment of network care using a survey of self-rated health,
wellness and quality of life. J Vertebral Subluxation Res
1997;1:11–27.

8. Bohacek S, Jonckheere E. Chaotic modeling in network
spinal analysis: Preliminary report. Nonlinear canonical
correlation with alternating conditional expectation (ACE).
J Vertebral Subluxation Res 1998;2:188–195.

9. Jonckheere E, Bohacek S, Lohsoonthorn P. Dynamic modeling
of spinal EMG activity. NSF Southwest Regional Workshop
on New Directions in Dynamical Systems, University of
Southern California, Los Angeles, November 16–19, 2000.

10. Hiebert A, Jonckheere E, Lohsoonthorn P, et al. Visualization
of a stationary CPG-revealing spinal wave [poster presenta-
tion]. Medicine Meets Virtual Reality, Long Beach, CA, Janu-
ary 24–27, 2006 [published in: Westwood J, ed. Medicine Meets
Virtual Reality—14: Accelerating Change in Health Care. Next
Medical Toolkit. Amsterdam: IOS Press 2006;119:198–200].

11. Jonckheere E, Lohsoonthorn P. Spatio-temporal analysis of
an electrophysiological wave phenomenon. International
Symposium on the Mathematical Theory of Network and
Systems. Leuven, Belgium, July 5–9, 2004.

12. Jonckheere E, Lohsoonthorn P, Mahajan V. ChiroSensor: An
array of noninvasive sEMG electrodes. Medicine Meets Vir-
tual Reality. Long Beach, CA, January 26–29, 2005 [published
in: Westwood JD, ed. Medicine Meets Virtual Reality—13:
The Magical Next Becomes the Medical Now. Amsterdam:
IOS Press, Technology and Informatics, 2005;111:234–236.

13. Blanks RHI, Schuster TL, Dobson M, Jaurequi M. Assessment
of network spinal analysis in retrospective and prospective
research design formats using a survey of self-reported health
and wellness [abstr]. Association for Network Care: Scientific
Research Conference, Como, Italy, November 17–18, 2001.

14. Jonckheere E, Lohsoonthorn P, Boone WR. Dynamic mod-
eling of spinal electromyographic activity during various
conditions [Session WA-13-3, Biomedical Applications].
American Control Conference, Denver, CO June 4–6, 2003.

15. Wilber K. Sex Ecology and Spirituality: The Spirit of Evo-
lution. Boston: Shambhala, 1995.

16. Wilber K. An integral theory of consciousness. J Con-
sciousness Studies 1997;4:71–92.

17. Wilber K. Integral Spirituality: A Startling New Role for
Religion in the Modern and Postmodern World. Boston:
Integral Books, 2006.

18. Esbjörn-Hargens S. Integral ecological research: Using IMP
to examine animal consciousness and sustainability. J In-
tegral Theory and Practice 2008;3:15–60.

19. Esbjörn-Hargens S. An overview of integral theory: An all-
inclusive framework for the 21st century [resource paper
no. 1]. Integral Institute 2009;1–24. Integral Life website:
http:==integrallife.com=files=Integral_Theory_3-2-2009.pdf.
Accessed April 8, 2009.

20. Robbins A. Date with Destiny [seminar note packet]. San
Diego: Robbins’ Research International, Inc., 1999.

21. Freeman WJ. The physiology of perception. Sci American
1991;261:78–85.

22. Freeman WJ. Indirect biological measures of consciousness
from field studies of brains as dynamical systems. Neural
Networks 2007;20:1021–1031.
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36. Araújo-Sores V, McIntyre T, Sniehotta FF. Predicting chan-
ges in physical activity among adolescents: The role of self-
efficacy, intention, action planning and coping planning.
Health Educ Res 2009;24:128–139.

37. Prochaska J, Wright J, Velicer W. Evaluating theories of
health behavior change: A hierarchy of criteria applied to the
transtheoretical model. Appl Psychology 2008;57:561–588.

38. Lippke S, Plotnikoff R. Stages of change in physical exercise:
A test of stage discrimination and nonlinearity. Am J Health
Behavior 2006;30:290–296.

39. Bowles T. The adaptive change model: An advance on the
transtheoretical model of change. J Psychol 2006;140:439–457.

40. Baranowski T, Cullen K, Nicklas T, et al. Are current health
behavioral change models helpful in guiding prevention of
weight gain efforts? Obesity Res 2003;11(suppl):23S–43S.

41. Robbins A. Personal Power [audio book]. Niles, IL: Night-
ingale Conant Corporation, 1992.

42. Maslow A. Toward a Psychology of Being. New York: D.
Van Nostrand Co., 1968.

43. Epstein D. Integrative Practice: Reorganizational Healing
[seminar note packet]. Wise World Seminar, Como, Italy,
March 23–25, 2007.

44. Dictionary.com: Online document at: http:==dictionary
.reference.com=browse=congruent Accessed: March 28, 2009.

45. Wilber K. Towards a comprehensive theory of subtle ener-
gies. Explore 2005;1:252–270.

46. Senzon SA. Subtle Energies Viewed from Four Quadrants.
J Integral Theory Pract 2007;2:134–146.

47. Senzon SA. Causation related to self-organization and
health related quality of life expression based on the verte-
bral subluxation model, the philosophy of chiropractic,
and the new biology. J Vertebral Subluxation Res 1999;3:
104–112.

48. Epstein D. The Twelve Stages of Healing: A Network
Approach to Wholeness. San Raphael, CA: Amber Allen,
1994.

486 EPSTEIN ET AL.



49. Epstein D. Somato Respiratory Integration: Twelve Stages of
Healing [seminar workbook], Longmont CO: Wise World
Seminars, 2006.

50. Epstein D. Somato Respiratory Integration: Wellness Edu-
cation Program [seminar notes]. Westminster, CO, October
10–13, 2008 [published by Longmont, CO: Wise World
Seminars, 2008].

51. Rein G. Bioinformation within the biofield: Beyond bioelec-
tromagnetics. J Altern Complement Med 2004;10:59–68.

52. Rubik B. The biofield hypothesis: Its biophysical basis and
role in medicine. J Altern Complement Med 2002;8:703–717.

53. Behrendt M. Reduction of psoriasis in a patient under net-
work spinal analysis care: A case report. J Vertebral Sub-
luxation Res 1998;4:1–5.

54. Kidoo K. The role of network spinal analysis in augmenting
psychotherapy [abstr]. Association for Network Care: Sci-
entific Research Conference, Como, Italy, November 17–18,
2001.

55. Senzon SA. Successful in vitro fertilization in a poor re-
sponder while under network spinal analysis care: A case
report. J Vertebral Subluxation Res 2003;Sept 14:1–6.

56. Pauli Y. Quality of life improvements and spontaneous life-
style changes in a patient undergoing subluxation-centered
chiropractic care: A case study. J Vertebral Subluxation Res
2006;Oct11:1–15.

57. Pauli Y. Improvement in attention in patients undergoing
Network Spinal Analysis: A Case Series Using Objective
Measures of Attention. J Vertebral Subluxation Res August
23, 2007:1–9.

58. Miller EB, Redmond PD. Changes in digital skin tempera-
ture, surface electromyography, and electrodermal activity
in subjects receiving network spinal analysis care. J Vertebral
Subluxation Res 1998;2:1–9.

59. Boone, WR, ed. About the cover. J Vertebral Subluxation Res
1998;2(1):cover.

60. Boone, WR. The evidenced based evolving model of network
spinal analysis [abstr]. Association for Network Care: Scientific
Research Conference. Como, Italy, November 17–18, 2001.

61. Wade J. Changes of Mind: A Holonomic Theory of the
Evolution of Consciousness. Albany, NY: SUNY Press, 1996.

62. Beck D, Cowan C. Spiral Dynamics: Mastering Values,
Leadership, and Change. Malden, MA: Blackwell Publish-
ing, 1996.

63. Cook-Greuter S. A Detailed Description of the Development
of Nine Action Logics in the Leadership Development Fra-
mework Adapted from Ego Development Theory. Wayland,
MA: Cook-Greuter and Associates, 2005.

64. Wilber, K. Integral Psychology. Boston: Shambhala, 2000.
65. Oschman J. Energy Medicine: The Scientific Basis. London:

Churchill Livingstone, 2000.
66. Oschman, J. Energy Medicine in Therapeutics and Human

Performance. Amsterdam: Butterworth Heinemann, 2003.
67. Schwartz G. Consciousness and other biofield effects: A

possible mechanism for prayer and spiritual healing effects.
Science of Whole Person Healing Conference, Bethjesday,
MD, March 28–30, 2003.

68. Korotkov K, Williams B, Wisneski LA. Assessing biophysical
energy transfer mechanisms in living systems: The basis of
life processes. J Alt Complement.Med 2004;10:49–57.

69. Liboff AR. Toward an electromagnetic paradigm for bi-
ology and medicine. J Altern Complement Med 2004;10:
41–47.

70. Curtis BD, Hurtak JJ. Consciousness and quantum infor-
mation processing: Uncovering the foundation for a medi-
cine of light. J Altern Complement Med 2004;10:27–39.

71. Tiller WA, Dibble WE, Nunley R, Shealy N. Toward general
experimentation and discovery in conditioned laboratory
spaces: Part I. Experimental pH change findings at some
remote sites. J Altern Complement Med 2004;10:145–157.

72. Standish L, Kozak L, Johnson C, Richards T. Electro-
encephalographic evidence of correlated event-related sig-
nals between the brains of spatially and sensory isolated
human subjects. J Altern Complement Med 2004;10:307–
314.

73. Hintz KJ, Yount GL, Kadar I. Bioenergy definitions and re-
search guidelines. Alternat Ther Health Med 2003;9:A13–A30.

74. Smith CW. Quanta and coherence effects in water and living
systems. J Altern Complement Med 2004;4:69–78.

75. McCraty R, Atkinson M, Bradley RT. Electrophysiological
evidence of intuition: Part 2. A system-wide process? J Al-
tern Complement Med 2004;2:325–336.

76. Kong J, Gollub R, Huang T, et al. Acupuncture De Qi: From
qualitative history to quantitative Measurement. J Altern
Complement Med 2007:13;10:1059–1070.

77. Bradley, RT. The psychophysiology of entrepreneurial
intuition: A quantum-holographic theory. Third AGSE In-
ternational Entrepreneurship Research Exchange, February
8–10, 2006, Auckland, New Zealand.

78. Senzon SA. Connective tissues, acoustic waves, tone, spinal
cord tension, Consciousness and the phasing system. In: The
Bridge [seminar note packet]. Longmont, CO: Wiseworld
Seminars, 2008.

79. Senzon SA. Exploring the facilitated subluxation [abstr].
Proceedings: Abstracts of Invited Papers Presented at the
International Research and Philosophy Symposium, Spar-
tanburg, SC, October 17–19, 2008. [published in J Vertebral
Subluxation Res, November 26, 2008:18–20.

80. Senzon SA. Chiropractic and energy medicine: A shared
history. J Chiropractic Hum 2008;15:27–54.

81. Heimburg T, Jackson AD. On the action potential as a
propagating density pulse and the role of anesthetics. Bio-
phys Rev Lett 2007;2:57–78.

82. Heimburg T, Jackson AD. Thermodynamics of the nervous
impulse. In: Kaushik N, ed. Structure and Dynamics of
Membranous Interfaces. New York: John Wiley & Sons,
2008:317–339.

83. Lautrup B, Jackson AD, Heimburg T. The stability of solitons
in biomembranes and nerves. Copenhagen: Neils Bohr In-
stitute, 2006.

84. Gardner H. Frames of Mind: The Theory of Multiple In-
telligences. New York: Basic Books, 1983.

85. Goleman D. Emotional Intelligence: Why It Can Matter
More than IQ. New York: Bantam Books, 1997.

86. Parry C, Chesler MA. Thematic evidence of psychosocial
thriving in childhood cancer survivors. Qual Health Res
2005;15:1055–1073.

Address reprint requests to:
Donald M. Epstein, D.C.

Association for Network Care Research
444 North Main Street
Longmont, CO 80501

E-mail: epstein@donaldepstein.com

REORGANIZATIONAL HEALING 487





Editorial

Reorganizational Healing:
A Health Change Model Whose Time Has Come

Robert H.I. Blanks, Ph.D.

On rare occasions, one can step back and say: ��Wow,
that is a really good idea.�� Now might be that time. The

article on Reorganizational Healing (ROH) in this issue by
Epstein et al. (pp. 475�487) presents a viable big-picture op-
tion for improving the health of individuals and addressing
the current health care crisis in the United States and world-
wide.

In their article (pp. 475�487), Drs. Epstein, Senzon, and
Lemberger also present a radically new ��big-picture�� view of
health and health care that challenges the dominant disease-
care model of biomedicine. Currently, when people require
care they receive diagnoses and treatments to return them to
their former states of health. Cost reimbursement as well as
diagnostic and treatment parameters are driven by this
disease-based, ��restorative healing�� system by medical ne-
cessity. Prevention is also a growing part of the biomedical
model and is practiced largely through patient education
(primary prevention) and symptom management (secondary
prevention). But preventive strategies are still disease-based
and poorly reimbursed. Indeed, Julie Gerberding, M.D.,
M.P.H., former director of the Centers for Disease Control
and Prevention (CDC), estimates that, of the annual medical
budget in the United States (i.e., $2.4 trillion in 2008),1 the
overwhelming majority goes toward treatment of ill patients,
and less than 5% goes toward keeping Americans healthy.2

Recognizing the need for more emphasis on prevention, the
CDC recently launched the ��Healthiest Nation Campaign�� to
keep Americans healthy by promoting prevention and inte-
grating health into social policies across all sectors of the
economy (e.g., consider the broad-reaching implications of
promoting health by providing better public transportation,
assistance with health-related transportation, healthier envi-
ronmental strategies, more bike and hiking trails, and facilities
for child care that enable parents to attend regular health
visits, etc.). The new director of the CDC, Richard Besser,
M.D., has expanded the vision of the CDC as ��Healthy People
in a Healthy World�through Prevention�� to stress the im-
portance of preventive approaches, but this is still a disease-
based model.3

So what is the novelty of the approach presented by
Epstein and colleagues? In contrast to ��Restorative Healing��
(i.e., disease-based and preventive medicine), the new ROH
paradigm is about helping people to be well and stay well.
ROH re�ects the highly complex and dynamic nature of
health across all biologic psychologic, social, and spiritual
domains. The intention of ROH is to bring about changes
in individuals, helping them to develop new resources so
that these individuals use the health challenge consciously to
effect changes in their lives and bring about greater under-
standing and increased ability to thrive under most circum-
stances. ROH was inspired by, and can be practiced through,
several interventions developed previously by Epstein, in-
cluding a system of assessment and corrective body contacts
called Network Spinal Analysis (NSA); an integrated 12-step
healing program called The Twelve Stages of Healing; and a
system of exercises that focuses attention, directs breathing,
and creates energy awareness called Somato-Respiratory
Integration (SRI). Basically, ROH is a metamodel that can
include NSA and SRI, but ROH�s greater power is the tran-
scendence of any particular discipline. Success in ROH is not
about symptom relief. Rather, success is the ability of the
patient to apply the elements of ROH to effect lifestyle and
health behavioral change (e.g., smoking cessation, etc.) and to
take the novel perspective, �rst articulated by Jobst and
colleagues,4 that diseases can be viewed as indicators of what
is going on in the individual�s life and in society (i.e., ��Diseases
of Meaning�� and ��Diseases as a Manifestation of Health��),
and thus be seen as a source of growth, understanding, and
opportunity for greater awareness and as a catalyst for
change.

Finally, ROH includes outcome assessments and clinical
tools, including the Four Seasons of Wellbeing, the Triad of
Change, and Energetic Intelligences (EIs). The Four Seasons of
Wellbeing is an outcome measure used to assess an individ-
ual�s readiness to change at any given moment in time.
Practitioners trained in ROH learn to recognize these stages of
readiness and direct interventions accordingly. The Triad of
Change is a new and effective learning tool for teaching the
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fundamentals of health behavioral change. EIs are a means
the ROH practitioner uses to assess the emotional reserves
(resiliency), buffering, and willingness of patients to effect
change in their lives. When applied in concert with NSA and
SRI, these elements of ROH form a system of care that can be
learned and applied by any health professional.

ROH is a model of health rather than a method. It is
evidence-based, and it was slowly developed by Dr. Epstein
during 25 years of clinical practice, research, and postgrad-
uate teaching. Thousands of people have attended his trans-
formational programs. A large cohort study by myself and
colleagues, included analysis of 2818 patients under NSA care
from 160 of�ces in the United States, Canada, Puerto Rico, and
Australia.5 Our results indicated that patients reported sig-
ni�cant positive perceived change ( p < 0.000) in all domains
of health that were assessed. Effect sizes for these difference
scores were all large (>0.9). These bene�ts of NSA are evident
from as early as 1�3 months under care and appear to show
continuing clinical improvements in the duration of care
intervals studied, with no indication of a maximum clinical
bene�t.

Our research involved use of quality-of-life (QoL) surveys to
assess NSA. There is an increasing trend in biomedical research
to incorporate health-related QoL assessments.6 Self-rated
health (SRH), a formalized measure of subjective health, has
been found to be an independent predictor of clinical outcome
and mortality.7 Even when numerous health status indicators
are available, poor SRH is independently associated with in-
creased mortality in different socioeconomic groups, in dif-
ferent age groups, in men and women, over time, and among
persons with or without chronic illness.8�12 Self-rated health
also correlates with levels of circulating pro-in�ammatory cy-
tokines, which serve as biomarkers of general levels of stress
(e.g., IL-1ß, IL-1ra, and TNFa). In a major study, poorer sub-
jective health was associated with of higher levels of in�am-
matory cytokines in female subjects but not in males. Even
when controlling for age, education, physical health, and di-
agnoses in multiple regression analyses, self-rated health was
an independent and more robust predictor of cytokine levels
than physician-rated health.13

A second series of papers on NSA by Schuster et al.14,15

applied structural equation modeling to the data from
our earlier5 study to examine outcomes in relation to health-
lifestyle practices and self-reported health and wellness. The
�nal structural equation model indicated that individuals
who underwent NSA successfully ��reorganized�� their self-
reported health beliefs, practices, and behaviors along the
lines of what is now the ROH Triad of Change. Namely, the
bene�ts of care were distributed, meaning that health bene-
�ts of NSA were both direct and indirect. The direct effects
of NSA on the health perception of the individual (percep-
tual) were signi�cant and occurred across physical, mental=
emotional, life-enjoyment and stress-related domains of
health. There were also indirect effects of NSA care that led to
positive changes in health behaviors (risk avoidance, healthy
eating, food choice, and exercise). Although the direct effects
of NSA on health belief were found to be the greatest, there
was also a signi�cant effect on patients who were making
healthier lifestyle choices.14,15 Across the population of 2818
subjects who underwent NSA care, self-reported changes in
healthy lifestyle behavior included a 26% decrease in con-
sumption of caffeine; an 8% reduction in smoking; and

improvement in many healthy-lifestyle domains including a
vegetarian diet (39% increase); consumption of vitamins (45%
increase) and organic foods (46% increase); and use of regular
exercise (40% increase); t’ai chi=yoga (20% increase), medita-
tion (48% increase), and relaxation techniques (46% increase).5

Health lifestyle change must be part of health care reform.
Nearly 1 in every 2 Americans has a chronic medical condi-
tion, de�ned as an illnesse that is prolonged, does not resolve
spontaneously, and is rarely completely cured.16 An esti-
mated 90% of seniors have at least one chronic disease, and
77% of them have two or more chronic diseases.17 Chronic
diseases targeted by the CDC�s National Center for Chronic
Disease Prevention and Health Promotion are those illnesses
that �t the broad de�nition of chronic disease and those that
pose a signi�cant burden in mortality, morbidity, and cost.
Examples include chronic fatigue syndrome, rheumatoid ar-
thritis, osteoarthritis, asthma, renal failure, diabetes, hepatitis,
systemic lupus erythematosus, cardiovascular disease,
some cancers, and osteoporosis. Although chronic diseases
are among the most common and costly health problems
(accounting for more than 60% of the nation�s medical-care
costs),18 these diseases are also among the most preventable
conditions. Adopting healthy behaviors, such as eating nu-
tritious foods, being physically active, and avoiding tobacco
use, can prevent or control the devastating effects of these
diseases. The United States cannot address escalating health
care costs effectively without addressing the prevention of
chronic diseases. As indicated above, the NSA component of
ROH has a signi�cant in�uence on health lifestyle behavior
and should be of help, if adopted broadly, in addressing the
root causes and costs of treating chronic diseases.

Health Care Reform

Policymakers and other stakeholders agree that health
care costs must be controlled, but these people disagree on
the best way to address the cost issues while ensuring access,
fairness, ef�ciency, and quality. To highlight the problem,
the World Health Organization ranked the U.S. health care
system as highest in cost and responsiveness throughout the
world, but the U.S. health care system ranks 37th in overall
performance and 72nd among the 191 member nations sur-
veyed in terms of the overall health of its citizens.19,20 The
Association of American Medical Colleges (AAMC) serves
and leads the academic medicine community of medical
schools, hospitals and health professionals� organizations in
the United States. Recently, the AAMC and 14 other health
professional groups issued statements to guide health care
reform. At the top on their list of recommendations are
increased access to high-quality, cost-effective, and patient-
centered care through existing or new public and private
health insurance options; greater emphasis on prevention
and wellness; and stable funding for a health educational
infrastructure to ensure well-educated and trained health
professionals.21 Clearly, implementing these changes would
be a major �rst step in serious health care reform.

A distinguished panel headed by James S. Gordon, M.D.,
founder and director of the Center for Mind-Body Medicine,
in Washington, D.C., prepared a far more comprehensive
series of ten recommendations22 emphasizing the need for:

1. A coherent, rational system of national health care to
meet the needs of all Americans.
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2. A new model of universal care grounded in prevention
valued as highly as diagnosis=treatment, and in which
self-care and mutual help are fundamental.

3. Greater implementation and study of integrative ap-
proaches.

4. A reduction of the �nancial barriers for training of
health professionals.

5. Transformation of the population by focusing on the
health of children.

6. A sane alternative to the costly and destructive system
of dealing with medical malpractice;

7. Removing the in�uence of the private sector (insurance
companies, pharmaceutical companies, etc.).

8. A change in the balance of research focus to include
basic and new clinical research to support a new health
care agenda (multiple outcomes, nutrition, mind�body
and exercise approaches).

9. Reinstatement of ancient perspectives of health as pro-
moting personal, emotional, social, and spiritual ful-
�llment.

10. Creation of a White House Of�ce of Health and Well-
ness to ensure the ��ongoing active engagement of our
population in their own care and in shaping the kind
of care that will most effectively, humanely, and eco-
nomically meet all our needs.�� If enacted, these rec-
ommendations would provide long-term �nancial
stability to the health care infrastructure and provide
advancement in the health of the population.

Impediments to Real Health Care Reform

Major health care reform has been considered in Canada
but, in spite of strong evidence-based documentation and
cost-effectiveness studies to the contrary, signi�cant change
and inclusion of complementary and alternative medicine
(CAM) modalities such as chiropractic were never im-
plemented into the Canadian single-payor system. Reports
prepared in 1998 and 2000 by Ontario Health Economist
Pran Manga, Ph.D., concluded that implementaing chiro-
practic could result in a potential savings to the Ontario
health care system of as much as $380 million�$770 million
per year; this extrapolated to a potential savings of $2 billion
in Canadian dollars per year if implemented across all of
Canada.23,24 In a recent book written for the popular audi-
ence, Squandering Billions: Health Care in Canada, Bannerman
and Nixdorf draw attention to the details the ��Manga Re-
port�� and health-reform concepts of other prominent health
economists.25 We can learn a great deal from their recom-
mendations. Accordingly, the 10 most common obstacles to
overcome in implementing successful health care reform in-
clude the following concerns:

1. There is a need for patient awareness and accountability
for maintaining a healthy lifestyle and balancing one�s
personal interests with those of society.

2. A reassessment of the basic reimbursement requirement
only for ��medically necessary services�� is vital. Health
is not the sole domain of the medical establishment, and
health claims and access need to be integrated across all
sectors of the economy.

3. When various services are being considered, govern-
ments need to understand the difference between ��sub-

stitution�� (shifting care from one sector to another, e.g.,
from primary care M.D.s to nurse�practitioners) and
the typical bureaucratic interpretation of adding ��ad-
ditional�� costs (i.e., services not now covered that
would be covered over and above current costs).

4. Signi�cant health care reform will require a ��substa-
tion�� of providers and services and not the ��addition��
of new services.

5. The bureaucracy and non�service-delivery-related in-
frastructure must be scrutinized and reduced at all
levels. The noncompetitive environment must be im-
proved. There is insuf�cient competition because of
medical, dental, and pharmaceutical monopolies.

6. The modes of primary care delivery need to be vastly
improved from the physician gatekeeper model to di-
rect access to a variety of well-trained providers (e.g.,
chiropractors, nurse�practitioners, etc.).

7. Home care, convalescent hospitals, and small surgical
centers should be dramatically expanded, each with the
aim of providing adequate ��substitution��26 for more
expensive acute care hospitals and trauma centers.

8. Pharmaceutical utilization and costs are out of control
and need to be examined.

9. Dr. Manga stated that ��good policies work if the leaders
are prepared to be tough.��24 Frequently, this is not the
case but will be an absolute requirement at all levels for
health care reform to be successful.

10. ��Progress gets lost in minutiae,��24 said Dr. Manga.
Searching for unanimous and even perfect solutions
prevent any improvements from taking place. We need
to get started now with a good (albeit not perfect) plan.

The bene�ts to society of systematically reorganizing the
health care infrastructure are potentially enormous. I en-
courage all health care workers, policymakers, and citizens
to read the Epstein, Senzon and Lemberger article in this
issue (pp. 475�487) and consider the potential bene�ts that
could be derived from a major shift in emphasis from the
current restorative approach to a reorganizational healing
perspective. I found that the best way to understand re-
storative healing was to review Table 2 of this article and
then re�ect on the triad of change model (shown in Fig. 2 of
the article). Once I understood these principles, the potential
for global world health offered by Reorganizational Healing
became an exciting possibility.

Health economist Paul Zane Pilzer, author of The Wellness
Revolution, summarized the situation well: ��The sickness busi-
ness is reactive. Despite its enormous size, people become
customers only when they are stricken by and react to a
speci�c condition or complaint. . . . the wellness business is
proactive. People voluntarily become customers�to feel
healthier, to reduce the effects of aging, and to avoid be-
coming customers of the sickness business. Everyone wants
to be a customer of this earlier-stage approach to health.��27

Moving forward, the real work begins once one makes the
decision to shift focus from disease care to preventative care
and, eventually, to reorganizational healing strategies. It seems
clear that signi�cant health care reform must focus on con-
trolling the cost of health care while ensuring access, fairness,
ef�ciency, and quality. The tools and techniques of ROH are
not exclusive or restrictive and are being made available to all
health professionals regardless of discipline. Research suggests
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major changes in health lifestyle behavior are possible with the
NSA component of ROH, and the additional ROH tools and
outcome measures could bene�t the massive re-educational
task of teaching health behavioral change, patient awareness,
and use of self-care and greater overall accountability of the
citizens. A broadly tasked, fair and equitable system of health
care delivery will better serve the health of all individuals,
couples, families, communities, and nations.
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Network Spinal Analysis

Dear Editor:
There has been much debate about the objective basis of

Network Spinal Analysis (NSA) and Network Spinal Ana-
lysis Care.1Ð4 I and a number of my colleagues set out to
study this. Our work during the last 10 years 5Ð10has revealed
some signiÞcant objective, repeatable, reliable, and measur-
able changes, which are the subject of a full paper being
submitted for publication.* We believe that these Þndings
have far-reaching implications for the future of health care
development and for the development of Network Spinal
Analysis Care as a discipline. For this reason, we believe it is
important to alert the therapeutic and scientiÞc community
to our Þndings in this letter.

Our approach to Network Spinal Analysis has been to
take an austere scientiÞc and falsiÞable view of the phe-
nomena which arise in Network Spinal Analysis Care and in
particular the emergence of the ÔÔNSA traveling and standing
waves.ÕÕ6,9,* We sought, therefore, to measure and analyze
surface electromyographic (sEMG) signals recorded during
the NSA procedure. Over the past 10 years, we have taken
the stand that sEMG signals recorded on the paraspinal
muscles during the procedure provide a ÔÔwindowÕÕ through
which we can view the central nervous system (CNS). The
protocolÑduly approved by the institutional review board
of the University of Southern California, Los AngelesÑ
consists of observing the cervical, thoracic, lumbar, and sa-
cral sEMG signals when a subject is experiencing the NSA
wave. This sensor deployment covers the cervical and sacral
dural-vertebral attachments areas11 that are sensitized dur-
ing entrainment as well as additional areas that are inter-
polation points between the distal ends of the spine and that
provide an insight into the overall motion of the spine. The
speciÞc features that we have observed on the sEMG signals
recorded during NSA are: an improvement of the predict-
ability of the sEMG signals as the subject goes from early to
advanced levels of care8; an oscillation of the four signals in a
standing-wave pattern6,9,*; and coherence among the various
signals.9,* All of these phenomena point to some ÔÔorganiza-
tionÕÕ of the neuronal circuitry. What is closely related to the
Þrst feature is the fact that the mathematical models of the
various signals, especially the cervical signal, are speciÞc to
the level of care in which they have been recorded.9 More
speciÞcally, 12 baseline mathematical models are constructed
and a switching logic based on least-squares prediction error

consistently selects one, or two at the most, model(s), best
Þtting the data at a speciÞc level of care and in a speciÞc
position of the subject (prone, supine, sitting). Probably the
most important result is the dramatic improvement of the
ability of the model selected by the switching logic to predict
future outcomes8 from early to advanced levels of care. This
observation is corroborated by the increase of the mutual
information between the past and the future of the bursts of
sEMG activity from Level 1 to Level 3, as shown in Table 1.

In a few words, the ÔÔmutual informationÕÕ (in bits per
second) is a logarithmic measure of the amount of correlation
between the past and the future5; evidently, should this
correlation increase, the future will be more predictable from
the past.

The objectively established fact that the signals become less
random and more predictable can be interpreted to reveal a
better ÔÔorganizationÕÕ of the neural circuitry at advanced lev-
els of care. In the broader context, the coherent, standing-
wave oscillation of the four signals reveals a better large-scale
organization of the circuitry across the entire spine. The more
complex wave pattern at Level 3 of care reveals a more-
complex synaptic-strength pattern. It is an established math-
ematical fact that complex, yet predictable signals emanate
from such nonlinear processes as attractors, which can be
deÞned as stable, complex oscillatory patterns in dynamical
systems.12 The ability of the CNS to organize itself as an at-
tractor, securing synchronization and coherence at a distance,
has been shown to be ubiquitous in higher level cognitive
processes.13,14 Conversely, neurologic deÞcits are accompa-
nied with lack of coherence=synchronization.13 From this
point of view, it is fair to assert that NSA provides some sort of
ÔÔreorganization healing.ÕÕ

Table 1. Past =Future Mutual Information in
sEMG Signals Recorded at Various points

and at various Levels of Care a

Position along spine
Level 1
subject

Level 2
subject

Level 3
subject

Cervical 1.3465 2.1783 2.5804
Thoracic 1.0682 1.1324 2.2
Lumbar 0.9843 1.5855 1.5160
Sacral 1.7422 2.3117 4.3614

aJonckheere E. Chaotic Modeling in Network Spinal Analysis.
Mathematical classiÞcation of Levels 1,2,3 Patients. Online document
at: http:==exodus.usc=edu=CHAOS=nsa Accessed May 8, 2009.

sEMG, surface electromyographic.

*Jonckheere E, Lohsoonthorn P, Mahajan V, et al. On a standing wave Central Pattern Generator and the coherence problem. Biomed
Signal Processing Control, submitted.
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Probiotic Use and Clindamycin-Induced
Hypercholesterolemia

Dear Editor:
Antibiotics are routinely used prior to arthroscopy to re-

duce the risk of infection. In patients allergic to penicillin who
can not tolerate a cephalosporin, clindamycin is often used.
Clindamycin is capable of eliminating anaerobic gastrointes-
tinal ßora such as bacteroides1 that break down ingested
cholesterol to products such as coprostanol that are excreted
in the feces.2 This unintended sterilization could lead to in-
creased serum cholesterol levels, which could be of clinical
signiÞcance if this elevation persisted unnoticed over a pro-
longed period of time. We detail an account of such a Þnding.

The preoperative baseline and postoperative clinical course
is characterized for the case of clindamycin use as prophy-
laxis against an infection prior to right knee arthroscopy in a
patient allergic to penicillin. Total serum cholesterol and its
components as well as triglyceride assessments were tabu-
lated at baseline and then postoperatively prior to and fol-
lowing a 1-week course of probiotic use.

A 46-year-old male allergic to penicillin, on no medica-
tions, and with no signiÞcant past medical history, had a
lipid panel drawn as part of his annual physical examination

on December 20, 2007 (Table 1). The following day he un-
derwent a right knee arthroscopy and received 600 mg of
clindamycin intravenously to minimize the risk of postop-
erative infection. A 2 cm! 2 cm erythematous area was noted
on postoperative day 2 just lateral to an entry site of the
scope and was believed to be consistent with a cellulitis. A
10-day course of clindamycin was prescribed at 300 mg four
times daily by mouth and the rash resolved. On February 6,
2008, as part of a workup for an elevated mean corpuscular
volume (MCV " 100.2), a lipid panel was ordered. The con-
clusion of the work up for the elevated MCV was that, given
that it was long standing (14 years) and that the patient was
never anemic, this was a benign hereditary pattern. How-
ever, the lipid panel obtained on February 6, 2008 was now
abnormal, showing marked increases in the total cholesterol,
high density lipoprotein (HDL), and low density lipoprotein
(LDL) calculated, despite no change in diet and minimal
change in activity level. Because laboratory error was sus-
pected, the lipid panel was repeated on February 11, 12, and
19, but while levels were lower they remained markedly el-
evated compared to baseline. Given the suspicion that clin-
damycin may have changed the ßora in the gastrointestinal
tract,1 a probiotic acidophilus was taken daily by mouth for 1
week. A repeat lipid panel on February 27 showed a return
to baseline values.
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Improvement in Attention in Patients Undergoing Network 
Spinal Analysis: A Case Series Using Objective Measures of 

Attention 
 

Yannick Pauli D.C.1 

 
__________________________________________________________________________________________  
ABSTRACT 
 
Objective – Anecdotal preliminary evidence suggests that 
chiropractic care may be of benefits for individuals suffering 
from ADHD. This case series presents the improvement in 
attention experienced by 9 adult patients undergoing Network 
Spinal Analysis. 
 
Methods – Nine adult patients are presented (4 male, 5 female) 
with a mean age of 40.4 years (range 22 – 58 years old). All 
patients were evaluated with the Test of Variable of Attention 
(TOVA) before receiving Network Spinal Analyis (NSA) care 
and at 2 months into care. The nine patients received level 1 
NSA care for two months, as taught by the Association for 
Network Care. Neurospinal integrity was evaluated with 
palpation, as well as surface electromyography. Cognitive 
process of attention was objectively evaluated using a 
continuous performance test, the Test of Variables of Attention 
(TOVA).  
 
Results:  We evaluated our patient cohort before and after 
Network care using sEMG and variables from the continuous 
performance test (TOVA). Before care, all patients had an 
abnormal ADHD score with a mean of  -3.74 (range: - 8.54 to -
1.89). After 2 months of care, all patients had a significant 

change in ADHD score (p=0.08) and 88% completely 
normalized the ADHD score. 77% and 66% of patients 
experienced significant change in reaction time and variability 
score, respectively.  All patients experienced a significant 
reduction in sEMG pattern of activation (p=0.08).  We discuss 
possible mechanisms by which spinal care may have enhanced 
the function of the prefrontal cortex, thereby resulting in 
improved attentional capacities 
 
Conclusion – In this case series the nine adult patients 
experienced significant improvement in attention, as measured 
by objective outcomes, after receiving two months of Network 
Spinal Analysis. The progress documented in this report 
suggests that NSA care may positively affect the brain by 
creating plastic changes in the prefrontal cortex and other 
cortical and subcortical areas serving as neural substrate for the 
cognitive process of attention. These findings may be of 
importance for individuals suffering from attention deficit. 
Further research into this area is greatly needed. 
 
Key words:   chiropractic, attention, Network Spinal Analysis, 
thalamocortical oscillations, subluxation 
 

____________________________________________________________________________________________________________ 
 
Introduction 
 
Attention is the cognitive process of selectively concentrating 
on one thing, while ignoring other things.1 In 1890, American 
psychologist and philosopher William James wrote:  
 
“Everyone knows what attention is. It is the taking possession 
by the mind, in clear and vivid form, of one out of what seem 
several simultaneous possible objects or train of thoughts. 
Focalisation, concentration, of consciousness are its 
essence.” 2  
 
Despite this seemingly simple description, more than a century 
of research and the fact that attention is one of the most  

 
 
 
studied domains in psychology and neuroscience, a clear 
understanding and a uniformly accepted definition of the word 
are yet to emerge.3 Attention has been defined in many ways 
and various subcategories have been created to further precise 
the concept 4 (see table 1). Gerschwind defined attention as the 
ability to maintain a coherent line of thought or action 5. 
 
Despite those considerations, the nature of attention remains 
elusive. This is not surprising since attention is not a unitary 
faculty. Rather, it is a diversified faculty of the human 
cognitive system that is subserved by multiple interrelated 
attentional networks in the brain and manifests itself in a  
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variety of types and at different levels in almost every aspects 
of human behaviour, from perception and motor control to 
working memory, skill acquisition, response selection and 
consciousness.6 Some authors even hypothesize that attention 
plays an important role in consciousness 7.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
If the theoretical underpinnings of attention are vast, 
clinically, attention has relevance to various domains since it 
is implicated in various disorders. The most common one is 
attention deficit / hyperactivity disorders (ADHD). 
Epidemiological studies suggest that between 3-10% of 
children and 1-6% of adult population in the United States 
suffers from ADHD 8. The worldwide prevalence of ADHD is 
between 3% and 9% 9. 
 
Deficit in attention is not only related to poor concentration. It 
can have devastating consequences on the daily functioning of 
individuals it affects. Individuals suffering from ADHD have 
been found to suffer from significant risk related to daily 
living (see table 2).  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The neuroanatomy and neurophysiology of attention, as it 
relates to prefrontal cortex is reviewed in the discussion 
portion of this article. 
 
Disorder of attention can also be found in traumatic brain  
 
 

 
 
 
injuries, which affect 2 million individual every year in the 
United States 4. Attention problem has also been linked to 
neurodegenerative disorders, such as dementia 52, Alzheimer’s 
disease53 and Parkinson’s disease 52. The neuroanatomy and 
neurophysiology of attention, as it relates to prefrontal cortex 
is reviewed in the discussion portion of this article. 
 
Limited evidence exist that chiropractic care may benefit 
individual suffering from ADHD. In a single subject research 
design, Giesen suggested that chiropractic care was associated 
with behavioural and motor hyperactivity improvement in five 
of seven children 11. Bastecki reported the remission of ADHD 
symptoms of a five-year-old child receiving chiropractic 
care.12  So far however, no studies have linked chiropractic 
care to changes in objectively measured attentional 
capabilities in adults.  This case series represent the first study 
of the changes experienced by adult patient receiving NSA 
utilizing objective measure of attention. 
 
Methods 
 
Technique - Network Spinal Analysis 
 
Network Spinal Analysis (NSA) is an evidenced based 
approach to wellness and body awareness, developed by 
Donald M. Epstein, DC 13. 
 
NSA evolved from subluxation-based, vitalistic chiropractic 
into a system of specific low force spinal applications 
designed to enhance the cognitive and precognitive awareness 
of an individual’s spinal structure, body tension patterns, and 
the development of unique Somatopsychic and Respiratory 
waves of skeletal motor activity purported to assist in 
improved self-organization of the nervous system 14.  
 
NSA care is delivered through a series of three levels of care. 
Each level has specific outcome and low force contact 
applications (see table 3). Low force contacts are taken at 
areas related to or adjacent of spinal-dural attachment. Those 
areas are known in NSA as Spinal Gateways. The application 
of force is guided by a clinical priority system called the 
Phasing System (see table 4). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Table 1 : Subcategories of attention (from Palmese 4) 
 

1. Focused attention – the ability to focus one’s 
consciousness on an object 

2. Sustained attention – the ability to maintain the 
focus on the object 

3. Selective attention – the ability to sustain 
attention in the presence of  distracters. 

4. Alternating attention – the ability to change 
mental set 

5. Divided attention – the ability to simultaneously 
process two pieces of information at once. 

Table 2 : Increased behavioral risks in patients suffering 
from ADHD (adapted from Barkley 10) 
 

�x Having at least four or more serious accidents – three 
times the risk 

�x Having traumas requiring sutures or hospitalisations – 
twice the risk 

�x ADHD young adults have four time as many car 
accidents as controls 

�x Having two or more car crashes – seven times the risk 
�x Being at fault in accidents – four times the risk 
�x Receive four times more citations (esp. speeding and 

failing to obey stop signals) 
�x Increased risk of cigarette, alcohol or marijuana use – 

2-3 times the risk 
�x Greater difficulty managing money and credit 
�x Failing a grade, being suspended or expelled from 

school – three times the risk 
�x Greater risk of not finishing school 
�x  Greater risk of unprotected sex, teen pregnancy and 

acquiring sexually transmitted disease 
�x Greater risk of changing job or likelihood of being fired 
�x Increased likelihood of divorce 

Table 3 : Levels of Care in NSA and related 
anticipated outcomes 
 
Level 1 – entrainment of respiratory motion with spinal 
motion (respiratory wave), release of tension from 
spinal stability subsystems, reduction of parameters of 
spinal cord tension. 
 
Level 2 – resolution of dominant spinal defense 
patterns, development and refinement of the 
Somatopsychic wave (entrainment of two vertebral 
oscillators) 
 
Advanced care – absence of defense posture, 
development of the third (thoracic oscillator). 
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Based on research done with post-traumatic stress disorder 
(PTST) patients demonstrating decreased blood flow and 
activation of prefrontal cortex (especially on the right 
hemisphere) and activation of limbic structures (see for 
example Shin 15), Network Spinal Analysis hypothesizes that 
repeated life stressful events in the face of inappropriate 
coping strategies result in progressive dys-activation of 
prefrontal cortical areas and activation of limbic system. Dys-
activation of the prefrontal cortex is hypothesized to impair 
the brain’s ability to pay attention to the body’s internal 
processes, resulting in reduced body awareness and decreased 
ability to access internal healing resources 
 
Since previous research has demonstrated that prefrontal 
cortical areas (especially in the right hemisphere) are part of a 
neural network subserving the cognitive process of attention 
(see neuroanatomy of attention in the discussion), we were 
interested in knowing whether NSA care could influence 
attentional capabilities in adults. 
 
Clinical Features 
 
During a three months period (March – May 2006), all new 
patients presenting to our wellness centre reporting a 
complaint of attention problems (either as a chief complaint or 
as an additional complaint) on our health intake questionnaire 
were given the possibility to enter our study.  Out of a panel of 
57 new patients, 10 patients reported suffering from 
attentional difficulties (17.54%). Three patients had attention 
deficit as a chief complaint, seven as additional complaints. 
One patient declined to participate in the study because she 
would not be able to comply with the 2 months of care due to 
moving away. Therefore, nine patients (4 male, 5 females) 
with a mean age of 40.4 years (range 22-58) participated in 
our study. Patient characteristics are presented in table 5. 
 
All patients were also evaluated for neurospinal integrity using 
Epstein’s model of neurospinal subsystems. Palpation was 
used to assess tone and compliance of the active and passive 
subsystem. Paraspinal surface electromyography and 
thermography was used to assess neural control system. 
 
Since this type of palpation has never been tested for validity 
of reliability, in this study, we used surface electromyography 
(Insight Subluxation Station – Millenium, Chiropractic 
Leadership Alliance) as our main outcome for neurospinal 
integrity. Static paraspinal surface electromyography using 
Insight Subluxation Station has recently been shown to have 
excellent intra- and inter-examiner reliability. 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
All patients also underwent chiropractic functional 
neurological evaluation of the neuraxis, as taught by the 
Carrick Institute for Graduate Studies. Examination included 
sensory, motor, balance and oculomotor function assessment. 
 
All patients were evaluated using the visual portion of the Test 
of Variable of Attention (TOVA).  The TOVA is 22.5 minutes 
objective, standardized, visual continuous performance test of 
attention. It is a non-language based computerized test 
requiring no right-left discrimination and has negligible 
practice effect. The TOVA has been shown to have good 
sensitivity and specificity in discriminating ADHD from 
normal control individuals 16. 
 
During the test, one of two easily discriminated visual stimuli 
is presented for 100 msec every 2 seconds. The designated 
target is presented randomly on 22.5% of the trials during the 
first half of the test and randomly on 77.5% of the trials during 
the second half. These two test conditions examine attentional 
variables under the usual stimulus infrequent mode (first half 
of the test) and impulsivity in the more provocative stimulus 
frequent conditions (second half of the test). Subject press a 
microswitch as quick as they can when the designated target 
appear but ignore the non-target. A 2.5 minutes practice 
session is administered to insure the subject understand the 
instructions. Measures of performance on the TOVA include: 
 

1. Errors of Omission, failure to respond to the 
designated target, are interpreted as a measure of 
inattention. 

2. Errors of Commission, inappropriate response to the 
non-target stimulus, are interpreted as a measure of 
impulsivity or failure of inhibition. 

3. Mean Correct Response Time, the average latency of 
correct response, is interpreted as a measure of 
processing and response time. 

4. Standard Deviation Reaction Time, computed as the 
square root of the average squared deviations from 
the mean, is a measure of variability or consistency. 

5. ADHD score, represent an average score test result. 
 
Results on TOVA subcategories are presented as T Score. A 
score of over 85 is considered normal. The TOVA also  
 
 

Table 4 : NSA’s Phasing system 
 
Phase 1 - Sacrum or occiput 
Phase 2 - C1 or C5 
Phase 3 - sacral apex or ilium 
Phase 4 - C2 or C3 
Phase 5 - Scaral apex/C2 or Coccyx/C5 

Table 5 : Patient characteristics 
 
Subject Age Gender Presenting complaint 

  
1 29 M Spinal pain 
2 47 F Digestive/Gastrointestinal 
3 47 F Migraine headaches 
4 34 F Concentration/memory problems 
5 58 M Concentration difficulties 
6 27 M Medically diagnosed ADHD 
7 49 F Fibromyalgia 
8 50 F Whiplash / Traumatic Brain injury 
9 22 M Fatigue / anxiety 
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compute an average score test result, called ADHD Score. An 
ADHD score of –1.80 or more positive is considered normal. 

Intervention 

As participants in the study, all patients agreed to refrain from 
seeking other types of care, unless medically necessary, during 
the duration of the study. They also agreed not to make any 
changes to their lifestyle routine (exercise, nutrition, …) 
during the study. 
 
All patients were seen twice a week for two months, and cared 
for with Network Spinal Analysis level 1. At each visit the 
patient was entrained as deemed necessary by the chiropractor 
using NSA Phasing system. All patients claimed they 
respected those guidelines. During the study, one patient 
seeked emergency medical care for a wrist sprain due to a fall. 
She was given a wrist splint and took anti-inflammatory 
medications for three days. 
 
A first re-evaluation was done at one month (8 visits) to 
evaluate neurospinal progress to care. No reassessment of 
attention was performed at this first re-evaluation. After 2 
months of care (16 visits), all patient were again re-evaluated. 
A TOVA was repeated at the second re-evaluation to assess 
for possible changes in attentional capabilities. For each 
patient, the pre- and post- TOVA were done at the same time 
of the day (in the morning) 
 
During the first two months of care, all patients experienced 
full development of the respiratory wave. This phenomenon, 
unique to NSA care, is observed as a deep, ample breath 
starting from the pelvis and travelling to the occipital areas.  It 
is considered to be the expression of the breath entraining to 
spinal motion, and is associated with a reduction in spinal 
tension parameters and improved quality of life 17.  
 
Results 
 
Static paraspinal surface electromyography (sEMG) 
 
Average sEMG for the nine patients before care was 599. 
Average sEMG score for the nine patients was 224 after care. 
All patients experienced reduction in the sEMG pattern of 
activation. Statistical analysis of individual change using non-
parametric test (Mann-Whitney test) demonstrated that this 
change was significant (p=0.08). Before and After sEMG 
Changes are shown in Table 6. 
 
Table 6 
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Test of Variable of Attention 
 
As outcome measures of attention, we used five elements from 
the Test of Variables of Attention: ADHD score; omission 
errors; commission errors; reaction time; and variability. 

ADHD Score / Overall TOVA 

Using the ADHD score, which represents an overall measure 
of performance on the TOVA, all patients demonstrated 
significant impairment in attention on the visual portion of the 
TOVA. Average ADHD score for the nine patients before care 
was – 3.74 (range – 8.54 to – 1.89), well below normal 
(normal = -1.80 or more positive). All patients had at least two 
significant changes out of the five possible. The average 
number of change was 3.33 out of five (range 2 – 4). The 
ADHD score represented the most changes since 9 out of nine 
patients (100%) had a significant change. It was followed by 
reaction time (7 out of nine patients; 77%) and variability (6 
out of nine patients; 66%). 
 
All patients experienced significant change in ADHD score. 
All patients tested but one (patient 4) normalized their ADHD 
score after two months of care. After two month of 
chiropractic care, the average ADHD Score was +0.213. It is 
of interest that the patient who did not normalize her ADHD 
score (patient) was then referred to her medical doctor  for 
complementary lab work and was subsequently diagnosed as 
suffering from severe hypothyroid disease. 
 
According to TOVA interpretation, a change in ADHD Score 
is considered clinically significant if it reaches 0.5. The 
average change from – 3.74 to + 0.213 therefore represents a 
strong clinically significant change. Statistical analysis 
revealed the change to be significant (p=0.008). Individual pre 
and post result in ADHD Score are shown in table 7. 

Errors of omission 

Four patients had abnormal omission score before care. Four 
out of nine patients (44%)  had a significant improvement in 
omission; but only one of the patients with abnormal omission 
experienced improvement. Statistical analysis demonstrated 
that change was not significant (p=0.173) 

Errors of commission 

Three patients had abnormal commission score before care. 
Four out of nine patients (44%) had a significant improvement 
in commission score; the three patients with an abnormal score 
normalized after two month of care. Statistical analysis 
demonstrated that the change was not significant. (p=0.86) 

Reaction time 

Two patients had abnormal reaction time before care. Seven 
out of nine patients (77%) had a significant improvement in 
reaction time; the two patients with abnormal reaction time 
normalized. Statistical analysis demonstrated that the change 
was significant (p=0.008) 
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Variability 

Five patients had abnormal variability before care. Six patients 
out of nine (66%) had a significant improvement in variability; 
out of the five patients with abnormal variability, three 
normalized, one was significantly improved and the last one 
demonstrated no significant change. Statistical analysis 
demonstrated that the change was significant (p=0.035). 
Individual pre and post result in omission, commission, 
reaction time and variability are shown in table 8. 
 
Table 7 Individual Pre and Post ADHD Scores 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
We were interested in knowing whether there were any 
correlation between the Pre sEMG score and the five variables 
on the Pre TOVA, as well as post sEMG score and the five 
variables of the Post TOVA. Statistical analysis of correlation 
was realized using Spearman’s rho. No significant correlations 
were found between the various variables. We did not perform 
this analysis using other variables of neurospinal integrity 
(such as palpation of the active and passive subsystem) or 
neurological deficits from the neurological functional 
evaluation. 
 
Discussion 
 
Neuroanatomy of Attention 
 
Recent advances in the neurosciences have suggested that 
there exist multiple attentional networks in the brain, each of 
which subserves a different type of attention 18. Therefore, 
attention is neither the property of a single brain area nor is it a 
collective function of the brain working as a whole 7. 
 
One of the most accepted and supported models of attention is 
the one proposed by Posner and Petersen 19. In that model, it is 
proposed that the sources of attention form a specific system 
of anatomical areas which can be subdivided into three 
networks that carry out the function of alerting, orienting and 
executive control 6. 

 

 

Alerting involves a change in the internal state to become 
ready. It is an important source of attention in the sense that 
maintaining an adequate level of alertness is critical for 
optimal performance. 
 
Orienting involves selectively focusing on one or a few items 
out of many candidate inputs. 
 
Executive control of attention is related to monitoring and 
resolving conflicts in the presence of competing information.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
It is often required in higher cognitive operations including 
planning and decision-making. Neuroimaging and 
neuropathological studies have suggested that those three 
functions are carried out by specific brain regions. Those are 
shown in table 9. 
 
In addition to those brain regions, recent evidence 
accumulated from the neuroimaging study of ADHD and other 
neuropsychiatric suggest that the cerebellum, most especially 
the vermal region of the cerebellum is involved in the neural 
circuitry of attention. In one study, Gottwald and colleagues 
demonstrated that patients with focal cerebellar lesions had 
clear impairment in attention and working memory, especially 
divided attention, ie in the executive control of attention 22. 
Townsend and colleagues suggested that the cerebellum plays 
a role in attentional network, serving as an antecedent 
structure providing relatively unspecific effects on different 
components. In that view, the frontal cortex could only 
perform its attentional tasks in an optimal way if inputs from 
the cerebellum are unimpaired. Therefore, the cerebellum 
provides a mechanism predicting internal conditions necessary 
for a particular motor or mental operation, and then setting the 
corresponding conditions.23 In their paper, Townsend and 
colleagues write:  
 
“The cerebellum prepares internal conditions […] by 
repositioning sensory receptors; by altering cerebral blood 
flow levels; by enhancing neural signal to noise; by enhancing 
neural responsiveness in hippocampus, thalamus and superior 
colliculus; by modulating motor control systems.” 23  
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The role of the cerebellum is discussed further below under 
possible mechanisms of action of chiropractic care. 

Possible Mechanisms of Action: Stress Hormones 

Stress has been implicated clinically in the pathogenesis of 
mental illness. The medial prefrontal cortex has an important 
role in mediating responses to stressful situations. It does so 
by modulating the hypothalamic-pituitary-adrenal (HPA) axis 
24. Animal studies have demonstrated that stress impacts the  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
brain by altering the morphology of prefrontal cortical 
dendrites 25. One study demonstrated that those morphological 
changes predicted impaired attentional set-shift 26. Research 
has also shown that those changes are potentially reversible. 
 
One interesting finding by Sullivan and Gratton is that 
unilateral lesions of the right medial prefrontal cortex 
abolished the stress-induced secretion of glucocorticoids.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Animals with those lesions failed to interpret sensory inputs 
related to stress and failed to integrate this with 
neuroendocrine responses 27. This sounds very similar to a 
reduction in bodily sensations awareness. Network Spinal 
Analyis has for a long time hypothesized that patients under 
stress tended to suffer from reduced body awareness (also 
called alexysomia). One objective of NSA care is to increase 
body awareness of the patient. We may hypothesize that the 
reduced attentional ability seen in our patient is not only 
directed toward the external environment, but also toward the  
 
 

 
 
 
internal environment. By improving attention, NSA care may 
well also improve the patient’s ability to pay attention to his or 
her internal milieu. 
 
In one study of healthy aging adults, it was demonstrated that 
relaxation response training improved attention on a simple 
attention task 28. The relaxation response is a mind-body 
intervention that counteracts the harmful effects of stress. One 
pilot study of NSA care suggested a decrease in electrodermal 
activity, a measure of sympathetic activation. It was suggested 
that NSA care had a “sympathetic quieting effect” 29.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
This study, with many anecdotal reports from patients 
experiencing NSA care, may suggest that NSA triggers 
physiological changes similar to the relaxation response. One 
mechanism for improved attention may therefore be that NSA 
care triggers a relaxation response within patients, allowing 
for attenuation of negative effects of stress and potential 
reversal of dendritic spine losses in prefrontal cortical areas, 
with concomitant improvement in attention. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Possible Mechanisms of Action: Activation of Spino-
Cerebellar Pathways 
 
A growing number of studies suggest that attention deficit/ 
hyperactivity disorder (ADHD) is a disorder involving deficit 
in central executive functions 30. The relationship between the 
cerebellum, the basal ganglia and the prefrontal regions with 
regards to higher cognitive functions has also been recently 
studied 31. Growing evidence suggests that AHDH 32 and other 
neuropsychiatric disorders such as schizophrenia 33 involve a  
 
 

Table 9 : Neuroanatomy of attention  (compiled from Wang 6, Fan 20 and Perry 21) 
 

Function Attention subcategory  Possible neural substrates 

Alerting   sustained attention  Frontal and parietal regions, especially  
of the right hemisphere 

 
Orienting selective attention   Superior and inferion parietal lobe,  

frontal eye field, superior colliculus, and thalamus (pulvinar and reticular 
nuclei) 

Executive control                 divided attention  Midline frontal areas (anterior cingulated gyrus) and dosrsolateral              
      prefrontal cortex 
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dysfunction of a cerebello-thalamo-prefrontal neural loop. 
Studies have suggested that the cerebellum is not only affected 
in its function, but also in its size. For example, Berquin, using 
a morphometric MRI study, demonstrated that right-handed 
ADHD boys had a 8.5% reduction in volume of the vermis, 
the central aspect of the cerebellum 32. Connections between 
the cerebellum with prefrontal associative areas has lead some 
researchers to suggests that the vermis may act as a 
“coprocessor” which enhance speed and efficiency in attention 
and executive functions 34. In fact, at least one fMRI study has 
demonstrated increased blood flow in the vermis during a 
shift-attention task 35. Moreover, it has been shown that 
patients with cerebellar lesions have shifting attention deficits 
36. 
 
It is notable to realize that the vermal region of the cerebellum 
is part of what is called the spinocerebellum. This structure 
receives its main afferent information from the head and 
proximal and midline structures of the body, especially the 
spine and postural musculature 37. 
 
The concept of diaschisis may bring some light to the 
relationship between cerebellar dysfunction and prefrontal 
dysfunction. Diaschisis is defined as a functional depression of 
brain function at a structurally intact site remote from, but 
functionally related to, an area of brain lesion.  Diaschisis is a 
well-recognized phenomenon in strokes. For example, crossed 
cerebellar diaschisis (CCD) is a matched depression of blood 
flow and metabolism in the cerebellar hemisphere 
contralateral to a focal, supratentorial lesion and is a well-
recognized phenomenon following cerebral infarction. The 
most likely mechanism underlying CCD is the interruption of 
the corticopontocerebellar connections by the infarct causing 
deafferentation and transneural metabolic depression of the 
contralateral cerebellar hemisphere 38.  
 
We propose that prefrontal dysfunction leading to altered 
attentional capabilities seen in our patients is related to a 
diaschetic mechanism involving the cerebellum, and more 
specifically the vermal region of the cerebellum. However, in 
those cases, the cerebellar dysfunction is not due to a “hard” 
lesion, but is itself a diaschetic consequence of dys-
afferentiation from spinal structures. The latter being most 
likely due to vertebral subluxations or other postural 
imbalances, combined with other causes from improper 
lifestyle. 
 
Based on the previous considerations, it may possible that the 
entrainment of respiration to spinal motion (called the 
Respiratory wave) mobilizes the entire spinal system; thereby 
provide a tremendous amount of activation of joint 
mechanoreceptors and muscle spindle. This then results in 
activation of spinocerebellar tracts to the vermis of the 
cerebellum. Such increase in afferentiation provides increased 
activation of neural pathways, which is known to stabilize 
unstable neurons.  
 
Increased neuronal stability of the vermis may then be 
translated, as hypothethized by Townsend  23 (see above), in 
better function of prefrontal areas. Proprioceptive stimulation 
is known to impact brain function. For example, Muller 
demonstrated that pathologic cognitive processes caused by 
traumatic brain injury could be improved by proprioceptive  
 
 

 
 
 
stimulation 39. Using cortical physiological mapping, Carrick 
demonstrated that chiropractic adjustment increased cortical 
activity on the side contralateral to the adjustment 40. 
 
Possible Mechanisms of Action: Synchronization of 
Thalamocortical Oscillations and Temporal Binding 
 
A specific feature of brain function is the presence of brain 
waves. Those waves oscillate at various frequencies, 
depending on the functional state of the brain. Oscillatory 
activity is an emerging property of the thalamocortical system 
41. 
 
 In the waking state, the brain oscillates at fast rate, called 
gamma oscillations. Interestingly, research has shown that 
gamma activity is associated with attentiveness 42,43 and 
focused arousal 44. It has also been proposed that 
synchronization in the gamma frequency range is related to 
cognitive processing and important for temporal binding of 
sensory stimuli 45. 
 
Thalamocortical neurons (TC) possess a large set of intrinsic 
currents that enable them to contribute to the various 
oscillatory activities and/ or to mediate some of them.  They 
display fast oscillations (around 40Hz, generally between 30-
80Hz) 46. Those fast oscillations are due to their intrinsic 
properties, as well as synaptic inputs. Those inputs arise 
mainly from ascending sensory pathways (medial lemniscus, 
optic tract, brachius of the inferior colliculus and brachum 
conjectivum) and from brainstem modulatory system; as well, 
they are also influenced by corticothalamic integration 41.  
 
Of more interest for the chiropractor is that the oscillatory 
nature of TC neurons is also dependent on prethalamic relay 
stations such as the deep cerebellar nuclei, and that it has been 
shown that lesions of the brachium conjectivum changes the 
oscillatory frequency of TC neurons 46. Of importance is the 
fact that Pinault demonstrated that, although oscillatory 
frequencies persisted after transection of, for example, the 
capsule, they could no more be recorded after lesions of the 
dorsal columns 47, leading the author to conclude that TC 
neurons oscillations represented mainly excitatory potentials 
of prethalamic origin. 
 
Based on similar mechanisms as proposed in the previous 
section, we suggest that proper activation of dorsal column 
circuitry is essential for optimal excitation of TC neurons. 
Afferentiation from pre-thalamic structures, combined with 
the intrinsic nature of TC neurons, serve as the basis for the 
existence of fast (gamma) oscillation. Those gamma 
oscillations are necessary for proper temporal binding of 
sensory information, optimal cognitive processing, focused 
arousal and attentiveness. 
 
On the other hand, improper afferentiation of TC neurons via 
dorsal colums due to vertebral subluxations or other types of 
postural imbalances, may result in altered oscillatory 
frequencies of the TC network. Combined with other 
environmental factors, this can result in altered neuronal 
functions subserving attention and other cognitive processes, 
especially of the right hemisphere. This leads to a potential 
functional dysconnection syndrome 48. 
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The Respiratory wave that patients develop under NSA care 
may serve as a self-generated, rhythmic mechanism that 
stabilize and restore proper TC neurons oscillations, via direct 
activation of dorsal column pathways and indirect activation 
of deep cerebellar nuclei. Improper integration of TC 
oscillatory loops has been termed thalamocortical dysrhythmia 
syndrome and has been suggested as a prominent feature of 
certain neuropsychiatric disorders, including ADHD 49,50. The 
interested reader is directed to the excellent textbook 
“Neurobehavioral disorders of childhood” 51 by Melillo and 
Leisman for a more complete review of those concepts. Other 
alternative explanations cannot be disregarded. 

Limitations of the Study 

The observational nature of this case series precludes us from 
definitive conclusions and from drawing conclusions as to 
cause and effects relationship. Small sample size and lack of 
blinding are notable limitations of this report. Since we had no 
control group, nor randomisation process, we cannot exclude 
that alternative variables may explain our results. However, it 
has been shown that TOVA testing does not result in learning 
effect; in fact, quite the contrary is true. Therefore, we can 
already exclude testing learning effect as a variable in the 
observed improvement. 
 
Conclusion 
 
In this study, about 18% of patients seeking chiropractic care 
had attention deficit as identified by a continuous performance 
test. This number is definitely higher that the expected 
percentage of adults suffering from attention deficit in the 
general population (1-6%). This bias could be explained by 
the fact that our clinic is known to take care of individuals 
suffering from those types of disorders.  
  
Our sample was small and statistical analysis failed to 
demonstrate any correlation between neurospinal integrity, as 
measured by surface electromyography, and improvement in 
the various parameters of attention. Further studies will need 
to include greater sample size and expand the 
conceptualization of neurospinal integrity to other parameters 
such as static palpation, motion palpation and other diagnostic 
instruments (not just sEMG), as well as neurological deficits 
evidenced by functional neurological evaluation  to determine 
if any correlations do exist. 
 
Within the limitations of the study, the clinical progress 
experienced by the patients suggest that two months of care 
with Network Spinal Analysis may positively affect the brain 
of adults by creating plastic changes in the prefrontal cortex 
and other cortical and subcortical areas serving as neural 
substrate for the cognitive process of attention. The 
observations documented in this case series provide 
preliminary evidence that NSA care may improve, and even 
normalize, attentional abilities of some adult individuals. 
These findings may be of importance for individuals suffering 
from attention deficit. Further research into this exciting area 
is greatly needed in the form of well designed clinical trials.  
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ABSTRACT 
 
Purpose of study: This case study is to report the improvement 
in quality of life experienced by a patient undergoing 
subluxation-centered chiropractic care.  
 
Clinical features: A 36 year old male presented with  primary 
health concerns of stress, eye pain and left leg pain of 14 years 
duration radiating to the foot and secondary complaints of 
gastritis, ulcers, nervousness, depression,  lack of concentration 
and general loss of interest in daily life. The patient also smokes, 
does not exercise, eats a sub-optimal diet and rated his family 
and friends support, as well as job satisfaction as sufficient. 
 
Intervention and Outcomes: We discuss the various analyses 
employed to evaluate vertebral subluxations, including 
paraspinal surface electromyography and thermography. 
Adjustive care included a combination of Network Spinal 
Analysis, Torque Release Technique and diversified structural 
adjustments to correct vertebral subluxations over a six month 

period. We used visual analog scales, open-ended questions and 
selected items from the Self-Rated Health and Wellness 
Instrument to monitor health changes, as well as the positive 
improvements in quality of life as perceived by the patient 
himself. 
 
Conclusion: This case study demonstrates that the correction of 
vertebral subluxations over an 11 month period was associated 
with significant improvements in the quality of life of the 
patient. 
 
Key words: chiropractic care, vertebral subluxation, quality of- 
life, wellness, Network Spinal Analysis (NSA), Torque Release 
Technique (TRT) 
 
 
 

____________________________________________________________________________________________________________ 
Introduction 
 
The purpose of chiropractic is to optimize the health of the 
person who seeks our care. This professional objective is 
primarily realized through the correction of vertebral 
subluxation.1 
 
The notion that the correction of vertebral subluxation is 
associated with improvements in quality of life has been 
anecdotely reported by chiropractors for a long time, but has 
remained ignored in the scientific literature. Only recently has 
this idea been tested and published.2,8,9 Other studies are 
presently underway to further test the hypothesis that long-
term correction of vertebral subluxation results in 
improvements of health and well-being.3, 4, 5, 10 

 

 
Intrinsic in the chiropractic paradigm of health is the notion 
that the correction of nerve interference and restoration of 
neural integrity is an essential component of health 
maintenance and enhancement.1  
 
In recent years, it has become evident that the professional 
objective of health optimization involves a different paradigm 
than that of disease diagnosis and treatment. The chiropractic 
profession has recognized the need to not only document the 
effect of subluxation-centered chiropractic care on health and 
wellness, but also the need to develop new outcome measures 
which are better fitted to assess the health changes 
experienced by patients undergoing non-medical healing 
interventions.10  
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The Self-Rated Health and Wellness Instrument  is such an 
instrument that seems to have the potential to assess the 
impact of care on health and wellness 2. 
 
Although the correction of nerve interference has been 
hypothesized by chiropractors to be an important component  
in the enhancement of health and wellness, it is obviously not 
the only factor. Recent research has shown that health and 
well-being are multifaceted and include such concepts as 
psychological factors (empathy, self-esteem, personal control, 
…), social factors  (family and friends support), spiritual 
factors (sense of coherence).6 This is expressed in the World 
Health Organization definition of health as being a “state of 
optimal physical, mental and social well-being, and not merely 
the absence of disease or infirmity.”11 Although many 
researchers have brought some light on the issue of what 
health is, no authoratative definition of this concept has been 
achieved at this time. 
 
It can consequently be affirmed with a high degree of certainty 
that the correction of vertebral subluxation is not, in and of 
itself, a sufficient intervention to allow a person to achieve 
“total health.” One very interesting hypothesis, however, is 
that patients under chiropractic care tend, as their subluxations 
reduce, to spontaneously take up lifestyle changes or health-
enhancing activities. It has been said in traditional chiropractic 
philosophy that a healthy person makes healthier choices. The 
hypothesis that subluxation correction chiropractic care may 
promote positive lifestyle choices has been suggested by many 
practitioners but has only recently been documented more 
objectively.2,10 Based on anecdotal clinical evidence, our 
personal experience tends to corroborate this hypothesis. 
 
This case report documents the self-rated quality of life 
improvements experienced, and spontaneous lifestyle changes 
undertaken, by a 36 year old male undergoing subluxation-
centered chiropractic care in an office setting, over an 11 
month period. We discuss the various outcome measures used 
to monitor health and well-being, as well as the progress made 
by the patient throughout his care. 

Interventions 

Analysis and adjustive procedures utilized in the management 
of this case were based mainly on four different chiropractic 
systems: Network Spinal Analysis, Torque Release 
Technique, Thompson Technique and Diversified structural 
adjusting. Elements of the various systems were selected as 
deemed appropriate by the author at various times in the 
evaluation and management of the case. Although no attempts 
were made to follow the specific protocol taught by any of the 
systems employed, the patient was managed from a tonal 
model of chiropractic.12 Tonal models tend to see the spine 
and nerve system as a functional, dynamic unit. Particular 
attention is placed on vertebral motor segments receiving 
dural attachment which, when subluxated, are hypothesized to 
place the central nervous system under abnormal mechanical 
tension. The latter is thought to alter the tone of the nervous 
system and, consequently, its integrity.  

Network Spinal Analysis (NSA), developed by Donald 
Epstein, D.C., was originally a system of classifying, 
prioritizing, and adjusting vertebral subluxations.7   

 

 

In recent years, NSA has evolved into an approach to wellness 
that applies low force touch contacts to cue the nervous 
system to develop new strategies for living and healing. An 
other objective of NSA care is to trigger two “healing” waves 
which, when they develop, help improve spinal and neural 
integrity, adaptability and significantly advance wellness and 
quality of life.13  Once the type of subluxation has been 
identified, a priority system of adjusting is initiated. This 
sequencing of adjustments is termed the Phasing system. Care 
is advanced through a series of Levels. Level 1 was used in the 
management of our patient. 

Torque Release Technique (TRT), developed by Jay Holder, 
D.C, is a model and technique that was developed out of  
human population research involving subluxation-centered 
chiropractic in a residential addiction treatment facility 14. 
TRT uses various indicators of vertebral subluxations and also 
prioritizes their correction into a system called Non/Linear 
Testing Priorities. The correction of vertebral subluxation is 
made through the use of an adjusting device, called Integrator. 
The Integrator possesses a pre-cocking, pressure sensitive tip 
with an automatic release mechanism. Its features also include 
a torque and recoil component.15  
 
Thompson technique, developed by Clay Thompson, D.C., is 
both a system of analysis and  adjustive procedures. The 
analysis relies heavily on prone leg length analysis and the 
correction is often performed on a special table made of 
segmental drop pieces that facilitates the adjustment.16  
 
Diversified structural adjustive procedures include a variety of 
high velocity, low amplitude chiropractic maneuvers designed 
to bring an articulation past its physiological barrier and into 
its paraphysiological space. 
 
Case Study 

 History 

A 36 years old male Peruvian presented  with  health concerns 
of stress, headaches, eye pain and 14 years left leg pain 
radiating to the foot with subjective loss of strength and 
sensation. Secondary health concerns included gastritis, ulcers, 
nervousness, depression, lack of concentration and general 
loss of interest in daily life.  Patient had sought medical care, 
which helped manage the pain of gastrointestinal complaints. 
There was still however residual abdominal discomfort, gas, 
and bloating. He reported that the aforementioned symptoms 
were interfering with his work, family and social life. 
 
The patient also had a history of alcoholism with several bouts 
of severe binge drinking which resulted in falls. During his 
binge drinking, he was also involved in several fistfights. The 
patient  also mentions having been struck by a car 9 years 
earlier, with no further details. There is no history of 
hospitalization or surgery. Medications have been used in the 
past for gastrointestinal complaints. Presently, the patient self-
medicates with unspecified over-the-counter pain killers on a 
regular basis. The patient has been smoking half a pack of 
cigarettes per week for the last 15 years. There is no physical 
activity (regular exercise) reported.  Diet is sub-optimal with 
daily consumption of coffee, sugar-loaded sodas, fried food 
and dairy products. The patient is at the present time not using  
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any health-enhancing modalities (e.g. yoga, spiritual practice, 
healthy food choices). On a 4-points scale  (poor, sufficient, 
good, excellent), family and friends support, as well as job 
satisfaction are reported as sufficient. Physical and mental 
health are perceived as poor.  
 

Examination 
 
On postural analysis the patient presents a slight left occipital 
tilt, right low shoulder and hip. Cervical rotation  is slightly 
decreased bilaterally. Static muscle palpation reveals  
significant tightness of the suboccipital muscles, left trapezius 
and lumbar paravertebral musculature. A ½ cm left functional 
short leg was present in the prone, leg extended position which 
is indicative of either a neuromuscular contraction of the 
extensor muscles of the lower spine and pelvis or pelvic 
malposition.  
 
With the patient prone and legs in the extended position, head 
rotation to the left resulted in lengthening of the short leg, a 
finding called Left Cervical Syndrome in Thompson 
analysis.16 This phenomenon is indicative of a cervical 
vertebral subluxation. It is thought to be due to activation of 
the bulbo-reticular inhibitory area upon head rotation which 
results in a relaxation of the lower spine and pelvic girdle 
musculature. Upon bringing the extended legs into a flexed 
position, the short leg lengthens, a phenomenon referred to as 
Positive Left Derefield in Thompson. This corresponds to an 
ilium in which the posterior superior iliac spine has moved 
posteriorly and inferiorly (PI ilium). 
  
Motion palpation reveals restriction of the left sacroiliac 
articulation, upper cervical complex (C1-C2 principally) as 
well as several fixations of the thoracic spine. Torque release 
analysis revealed positive pressure test for left lateral coccyx 
and right lateral atlas. A pressure test is considered positive 
when a short leg momentarily lengthens after a suspected 
subluxated vertebral segment is challenged (pushed) with a 
specific vector line.18  
 
Network Spinal Analysis  revealed heel tension of 4/5, defined 
as an increased in the resistance to ankle dorsiflexion. This 
phenomenon is thought to be associated with the presence of 
adverse mechanical cord tension. There is also bilateral 
adduction stress. Adduction stress is revealed by an increase 
resistance to hip adduction and is considered indicative of a 
second or third cervical motor segment involvement. The 
latter is also confirmed by the presence of a  z-flick , which is 
a brief inferior-superior oscillatory motion of the legs upon 
bilateral head rotation.19  
 
Complementary exams included lateral and AP lumbar, and 
AP, AP Open Mouth and lateral cervical x-rays, as well as 
paraspinal surface electromyography and thermal scans (using 
Insight 7000 Subluxation Station). Surface EMG is a scanning 
procedure employing hand-held electrodes which are placed 
over the skin of  muscle tissue. It is used to collect and record 
electrical potential associated with muscle activity. The 
muscular activity of various spinal segments are then analyzed  
by a software program and compared to a normative database. 
The program then provides a read-out consisting of standard 
deviations form the normative data. The program also offers a 
comparative analysis of left and right side of the spine, which  
 
 

 
 
 
reveal muscular imbalances. Surface EMG, as recorded with 
the Insight 7000, has been shown to be an objective measure 
of change in the assessment of the patient’s progress.17   
 
Thermal scan analysis is a measurement of infrared heat 
emission from the skin. In normal individuals, paraspinal 
thermal scan should be symmetrical from side-to-side. 
Thermal asymmetries indicate abnormal autonomic regulation 
associated with vertebral subluxation.  Heat emission is also 
recorded, compared to a database and, as for the surface EMG, 
displayed graphically in the form of different colored bars 
representing standard deviations from the normative data. 
 
Cervical x-rays reveal moderate loss of the cervical curve with 
no significant degenerative changes. Lumbar views are 
unremarkable. 
 
Surface electromyography reveals overall moderate 
dysponesis. Dysponesis is a reversible pathophysiological 
state consisting of misdirected neurophysiologic reactions, 
consisting mainly of covert errors in action potential output 
from the motor and premotor areas.20 Those are expressed by a 
specific pattern of paravertebral muscle facilitation. Thermal 
scans  revealed severe dysautonomia in the form of 
sympathetic hyperactivity.  
 

Chiropractic Care 
 
Based on the examination findings, it was determined that the 
patient was suffering from vertebral subluxation of C1-C2, left 
SI and adverse mechanical cord tension (with point of critical 
tension at C2 and lateral coccyx). Compensatory restrictions 
are present in the mid-thoracic spine. The patient was placed 
on an initial care plan with an adjusting schedule of 3 times 
per week for 2 months, twice per week for 2 months and once 
a week for 2 months.  
 
Adjustive care consisted, in various sequence and timing, of 
Network Spinal Analysis low force touch contacts, Torque 
Release Technique Integrator instrument, pelvic drop piece 
adjusting and Diversified structural high velocity, low 
amplitude adjustments to the aforementioned vertebral 
subluxations. Thermal and sEMG scan re-evaluations were 
performed at 4 weeks (12 visits), 8 weeks (24 visits), 14 weeks 
(36 visits), 26 weeks (52 visits) and 42 weeks (56 visits). After 
week 26, the schedule was spaced by constantly adding one 
additional week to reach monthly visits.  Scans are to be taken 
every three months to monitor the patient’s neural integrity. 
 

Outcomes Measures and Evolution – See Appendix I 
 
Measure of quality improvement consisted of self-reported 
health changes and quality of life improvements including: 
 
A. Subjective changes taken during re-evaluations at 12, 24, 

36 and 50 visits, which consisted of: 
 

a. Three 10 cm Visual Analog Scale (0%-100%) 
asking to evaluate percentage of improvement in: 

1. Primary health concern(s) 
2. Secondary health concern(s) 
3. Overall health 
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b. Four open-ended questions, which asked: 
1. What changes have you experienced in 

your symptoms? 
2. What changes have you experienced in 

yourself? 
3. What else has changed in your life since 

you started chiropractic care? 
4. What activity can you do now that you 

could not do before? 
 
B. On visit 24, to select and comment on, from a list of 24 

items, those bodily systems, functions or life activities, in 
which the patient felt improvement had occurred. 

 
C. On visit 36 and 50, retrospective survey of selected 

questions from the Self-Rated Health and Wellness 
Instrument 2 in Mental/Emotional State, Life enjoyment, 
Stress Evaluation and Overall Quality of Life. 

 
D. Narrative letter submitted by the patient. 

 Changes in Health Concern and Overall Health 

After the 6 months period, the patient experienced a (self-
rated) 95% improvement in left leg pain, headaches and eye 
pain. The improvement was gradual with 30% after 12 visits, 
50% after 24 visits and 60% after 36 visits (see Appendix I).  
It is interesting to note the “plateauing” effect of symptom 
changes between week 8 and 14, and then the marked 
amelioration to 95% after week 14. 
 
This is possibly associated with the first awareness of a full, 
deep Respiratory Wave, a clinical phenomenon unique to 
Network Spinal Analysis that the patient experienced on week 
15 of care. This phenomenon consists of a deep, harmonious 
full-spine “wave” of respiration that resembles a profound 
sigh.    Epstein 7 has noted that the greatest change of vertebral 
subluxation indicators occurs in patients experiencing the 
Respiratory Wave.  It has been shown that greater levels  of 
self-reported wellness are reported by patients with an early 
awareness of the breath (respiratory wave).10 It is not known 
however if this can be extrapolated to symptom changes as 
well. A similar pattern seems to be present in secondary health 
concerns and, to a much lesser extent, overall health.  
 
However, the influence of external, unrecognized factors is 
also possible.  There also seems to be a temporal correlation 
between improvement in health concerns and objective 
changes as measured by sEMG. Surface EMG pattern 
demonstrated no specific trend toward changes within the first 
14 weeks of care. The first month of care showed decrease in 
global muscle facilitation (decrease of the dysponetic pattern).  
 
The second month of care showed increase in facilitation. 
Whether this is due to internal factors such as internal pattern 
of dissipation specific to this individual (our own personal 
clinical anecdotal experience showed that about 20% of 
patients had an increase in muscle facilitation within the first 
month prior to a significant decrease) or to external factors 
such as increase in overall stress, is not known. The overall 
pattern decreases again in the third month of care. Thereafter, 
the overall changes stabilized, with a slight further 
improvement. From week 14 on, we may hypothesize that the  
 
 

 
 
 
stabilization of the overall pattern on sEMG correlates to the 
resolution of vertebral subluxation pattern, a resolution that 
allowed for greater nerve system integrity and enhanced 
healing, which is expressed as maximal reduction of health 
concerns. (See Appendix II)  
 
Re-evaluation at 42 weeks revealed a stabilization in thermal 
and sEMG scan and it was decided, in concert with the patient, 
that his wellness schedule consisted of monthly visits, unless 
severe physical, chemical or emotional stress occurred. The 
thermal scan pattern showed a different trend with a rapid 
decrease in dysautonomia within the first two months to a 
point of normalcy at 14 weeks. 
 
Improvement in secondary health concerns include decrease in 
stress levels, nervousness, lack of concentration, irritability 
and apathy, as well normalization of digestive function. He 
perceived his overall health to be improved 100% at six 
months.  
 
Discussion 
 
The present case study warrants discussion of a certain 
number of points.  First, chiropractic care was presented from 
a subluxation-centered perspective. This means that we did not 
purport to diagnose or treat diseases or conditions.  In 
consequence we approached the patient from a psycho-social 
paradigm rather than a biomedical one. This is reflected in the 
history, examination and outcome measures used throughout 
care. This also explains why no traditional allopathic 
orthopedic or neurological exam were performed since, in our 
opinion, they do not provide information on vertebral 
subluxations. This approach allowed us to discover a patient 
whose health concerns affected him not only  physically, but 
also in his work, family and social life, as revealed by the 
initial history. Extending our history to include such a more 
psycho-social type of questioning revealed that the patient 
perceived his social support system (family and friends) and 
job satisfaction as sufficient, and his physical and mental 
health as poor. 
 
The outcome measures utilized revealed that throughout care 
the patient did not only improve physically, but also in his 
overall quality of life, with for example less family-related and 
work-related stress. He went from feeling “terrible” or 
“unhappy” with his personal life, his job, himself, and his life 
as a whole to being “mostly satisfied”.  It is important to note 
the significance of positive changes in mental/ emotional state 
since it has been suggested that this category carries the 
biggest weight toward the feeling of “wellness” (defined as 
patient self-reported health).10  
 
After 6 months of care, the patient was physically pain-free, 
did not have to use medications, had his hearing improved, 
more concentration and more energy to work (which is 
probably also related to an increase in productivity). Also 
important is the self-reported improvement in his family and 
social life, where he notes positive changes in his character, 
relationship with others and outlook on life. This suggests that 
by undergoing chiropractic care, the patient also indirectly 
improved the quality of life of the people around him. The 
societal implications of vertebral subluxation corrections have 
been investigated elsewhere.21,22  
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Secondly, the reduction of vertebral subluxations was 
evidenced by a significant decrease in dysponetic pattern 
demonstrated  by overall decrease in muscle activity. Such a 
decrease in muscle activity has already been demonstrated in 
other types of adjustive care.17  In this case, the same is also 
true of the thermal scan pattern. Those changes are of 
significance because our basic assumption was that our 
purpose was to optimize our patient’s health, through the 
correction of vertebral subluxations. Our hypothesis for 
accepting our patient under care was that his quality of life 
was negatively impacted by the presence of vertebral 
subluxations and that reduction of vertebral subluxation would 
result in greater quality of life. 
 
The improvement in surface EMG and thermal scan patterns 
demonstrate that the pattern of vertebral subluxation was 
indeed successfully managed.  If his quality of life had 
improved, but the pattern of vertebral subluxation had not 
reduced, we would have had to conclude that the former was a 
consequence of variables not related to the latter. This is not 
the case.  Although we cannot definitely exclude the influence 
of other variables, the correlation between subluxation 
reduction and improved quality of life make a good case for a 
causative relationship. Various other studies have also 
suggested  that the improvement in neural integrity  is 
temporally associated with improvement of overall quality of 
life. 2, 3, 9, 10 
 
Thirdly, the patient made a certain number of spontaneous 
lifestyle changes while under chiropractic care. Such changes 
include spontaneous smoking cessation, listening to classical 
music, start of regular exercise, relaxation and breathing 
exercises, as well as better nutritional choices. It is important 
to point out that we never told the patient to undertake such 
changes. We only provided resources and guidance to fulfill 
his newly discovered interests. It could be argued that those 
lifestyle changes, rather than chiropractic care, were the 
variable responsible for improved wellness. Healthy lifestyle 
does in fact promote wellness but, as the Network study 
suggests,10  the chiropractic intervention weighted twice as 
much as a healthy lifestyle in promoting a sense of wellness.  
That same study also suggested that Network Spinal Analysis 
care did not only contribute directly to self-rated health and 
perceived wellness, but also indirectly by promoting positive 
lifestyle  choices.10  Whether this is due to enhancement in 
neural integrity or to the overall “office experience” is not 
known. 
 
Conclusion 
 
We have reported on the improvements in quality of life and 
spontaneous lifestyle changes experienced by our patient. 
We used, as outcomes, instruments that were either derived 
from scientifically tested and accepted outcome measures 
(such as the visual analog scales), variation of instrument 
presently under investigation (survey derived from Self-Rated 
Health and Wellness Instrument2 ), as well as measures whose 
values have not, to the author’s knowledge, been formally 
investigated in the scientific literature (such as the open-ended 
questions and narrative letter). However, as naïve as the 
employed outcome measures might have been, they suggest 
that this individual has experienced positive changes in his 
physical, mental, social state as well as overall quality of life.  
 
 

 
 
 
Those changes are temporally related to the correction of 
vertebral subluxations (as demonstrated by sEMG and 
Thermal analysis). Although it is difficult to ascertain to 
which extent those changes are attributable to the correction of 
vertebral subluxations only – as other potentially unrecognized 
variables might also have had an influence – the previous 
chronicity of the health concerns strengthens the notion that 
the positive changes are, in fact, a consequence of chiropractic 
intervention. If one thing is certain, in the author’s mind, is 
that this individual has, as a result of his encounter with 
chiropractic and a chiropractor, experienced remarkable 
changes in his quality of life and in his lifestyle. The 
commitment of the patient to his plan of care has been, in the 
author’s opinion, essential to the success encountered. 
 
Although no overall generalizations can be drawn from a 
single case study, we hope that this report will stimulate the 
writing of other cases that look at the changes in health, 
wellness and quality of life beyond the patients presenting 
complaints. 
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Appendix I 
 

Percentage Improvement reported on Visual Analog Scale (VAS): 

Visits (weeks) 12 (4) 24 (8) 36 (14) 50 (26) 

Primary Health 
Concern 

30% 50% 60% 95% 

Secondary Health 
Concern 

50% 50% 60% 95% 

Overall 
Health 

50% 50% 80% 100% 

Open-ended questions  

What changes have you experienced in your symptoms? 
 
“No more leg pain nor headaches” [12 & 24 visits]    
“I have overcome my stress, nervousness, lack of concentration, loss of interest, irritability and apathy” [36 visits] 
 
What changes have you experienced in yourself? 
 
“spiritual, physical and mental changes”  [12 visits] 
“more interest in life”    [24 visits] 
“general change; changes in all aspects of myself” [36 & 50 visits] 
 
What else has changed in your life since you started chiropractic care? 
 
“I think everything has changed”   [12 visits] 
“My character”     [24 visits] 
“My relationships with others”   [36 visits] 
“I look at life with more optimism”   [50 visits] 
 
What activity can you do now that you could not do before? 
 
“I was doing everything wrong, now I have improved” [12 visits] 
“I was doing everything halfway, now I do things better” [24 visits] 
  [nothing reported at 36 visits] 
“Concentrate when I read”     [50 visits.] 
 

Positive Changes in Functions at 24 visits. 

Of the 24 questions, the patient reports positive changes in the following: 

Body system(s)  or function(s) improved Patient’s comment 
Sleep I am well-rested (after sleeping) 
Stress level or ability to handle stress Better 
Energy Level I can work more 
Athletic Ability I have more resistance 
Skin Appearance Better (told by people around me) 
Digestion It is fine now 
Flexibility Better 
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Retrospective self-rated survey 

1. Mental/Emotional State   
 
Rate the following questions on a frequency scale of 1-5 
1= never; 2= rarely; 3= occasionally; 4= regularly; 5= constantly 
 

 PRE CARE NOW # VISITS 
1. If pain is present, how distressed are you about it 5 2 36 
2. Presence of negative or critical feelings about yourself 5 2 50 
3. Experience of moodiness or temper or angry outbursts 5 2 36 
4. Experience of depression or lack of interest 5 1 36 
5. Being overly worried about small things 5 1 50 
6. Difficulty thinking or concentrating or indecisiveness 5 2 50 
7. Experience of vague fears or anxiety 5 3 36 
8. Being fidgety or restless; difficulty sitting still 5 2 50 
9. Difficulty falling or staying asleep 1 1 36 
10. Experience of recurring thoughts or dreams N/a N/a 50 

N/a = No answer 

2. Stress Evaluation 
 
Evaluate your stress relative to the following, with 
1= none; 2=slight; 3=moderate; 4= pronounced; 5=extensive 
 
 PRE CARE NOW # VISITS 
1. Family 4 2 36 
2. Health 4 1 36 
3. Work 4 2 36 
4. General Well-being 4  1 36 
5. Coping with daily problems 4 2 36 
 
3. Life Enjoyment 
 
Rate the following questions on a degree scale of 1-5, with 
1= not at all; 2= slight; 3=moderate; 4=considerable; 5=extensive 

 PRE CARE NOW # VISITS 
1. Openness to guidance by your “inner voice/feelings” N/a N/a 50 
2. Experience of relaxation or ease or well-being 1 4 36 
3. Presence of positive feelings about yourself 2 4 50 
4. Interest in maintaining a healthy lifestyle 3 5 36 
5. Feeling of being open and aware/connected when relating to others 1 3 36 
6. Level of confidence in your ability to deal with adversity 1 3 36 
7. Level of compassion for, and acceptance of, others N/a N/a 50 
8. Incidence of feelings of joy and or happiness 2 4 36 
9. Level of satisfaction with your sex life 3 4 50 
10 Time devoted to things you enjoy 2 4 50 
 

 

 

 

 

 

 J. Vertebral Subluxation Res. Oct. 11, 2006     8 Chiropractic Lifestyle 



 

 

 

4. Overall Quality of Life 
 
Evaluate your feelings relative to the quality of your life, with 
1= terrible; 2= unhappy; 3=mostly dissatisfied; 4= mixed; 5=mostly satisfied; 6=pleased; 7=delighted 
 
 PRE CARE NOW # VISITS 
1. Your personal life 1 5 36 
2. Your wife/husband (significant other) N/a (single) N/a 36 
3. Your job 2 5 36 
4. Your co-workers 4 5 50 
5. Your handling of problems in your life 1 5 50 
6. Your physical appearance – the way you look to others 1 5 50 
7. Your self 2 5 36 
8. The extent to which you can adjust to changes in your life 1 5 36 
9. Your life as a whole 2 5 50 
10. The extent to which your life has been what you want it to be N/a N/a 50 
 
Narrative Letter 
 
In his narrative letter the patient relates his history of health problems and some of the improvements in his symptoms. 
He also states: 
 
“The benefits that I am experiencing today are the following: 

1. I have no more pain at all 
2. I have stopped taking medications 
3. I spontaneously stopped to smoke (I find it unpleasant) 
4. I listen to classical music (something I never did before) 
5. My hearing has improved (despite the lesion I have in my right tympani) 
6. I can concentrate better when I read. 
7. I have more energy to work. 
8. My social and family relationships have improved. 

 
Today, I am learning to: 

1. Feed myself properly 
2. Practice regular exercise 
3. Practice relaxation and breathing exercises. 

 
In summary, I am learning to live a different lifestyle. 
I know that I have still much to learn and improve; but I am convinced that I am on the right track, success is in my own hands” 
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sEMG Scan 1   
 

 
 
 
 
 
 

sEMG Scan 2 – One Month Into Care 
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sEMG Scan 3 – 2 Months Into Care 
 

 
 
 
 
 

sEMG Scan 4 – 3 Months Into Care 
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sEMG Scan 5 – 8 Months Into Care 
 
 

 
 
 
 
 

sEMG Scan 6 – 11 Months Into Care 
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Thermal Scan 1   
 
 
 

 
 
 
 
 
 

Thermal Scan 2 – One Month Into Care 
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Thermal Scan 3 – 2 Months Into Care 
 
 

 
 
 
 

Thermal Scan 4 – 3 Months Into Care 
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Thermal Scan 5 – 8 Months Into Care 
 
 

 
 
 
 
 
 

Thermal Scan 6 – 11 Months Into Care 
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CASE STUDY

Chiropractic Care of a Battered Woman:
A Case Study

Leslie Bedell, DC†

†Private Practice, P.O. Box 1219, North Bend WA 98045,
agapechiro@msn.com

ABSTRACT
Objective: This case study documents the chiropractic care of a
battered woman struggling with Intimate Partner Violence (IPV).
Chiropractic offers battered women a unique service, it is the
only profession trained and licensed to detect and correct verte-
bral subluxations.  The relationship between the stresses of
abuse and vertebral subluxation, as well as the subsequent
changes during chiropractic care, are described.
Clinical Features: A Caucasian, 23-year old female presented
with headaches, neck pain, and upper back pain. The initial
complaint noted sharp, knife-like pains into the medial scapu-
lar borders, worse on the right side. Tingling extended into the
right hand, most severe in the 2nd, 3rd, and 4th fingers.
Chiropractic care and outcome:  Protocols of both Torque
Release and Activator techniques were utilized to evaluate ver-
tebral subluxations.  Subjective quality of life issues were evalu-
ated through a Network Spinal Analysis (NSA) Health Status
Questionnaire. After commencing chiropractic care, this woman
suffered a cervical spine hyper-extension/hyper-flexion type
injury from an automobile accident. For the first 30 days after,
adjustments were applied twice weekly.  Acute exacerbations

of symptoms unrelated to the original complaints were displayed
and progress became irregular. During the next 60 days, there
were various unexplained falls and severe flare-ups of painful
symptoms, and she finally admitted to being battered by her
husband. Referrals to counselors and programs dealing with
domestic violence were provided.  Once the physical battering
stopped, consistent progress was noted in both clinical symp-
toms and quality of life issues.
Conclusion:  As a battered woman must receive emotional and
social support to improve her situation, it is important for chi-
ropractors to recognize the “red flags” of IPV.  Chiropractors
re-evaluate regularly for changes in vertebral subluxation pat-
terns and can recognize inconsistent responses. They may also
be the first caregivers to offer a vitalistic approach; considering
a woman’s physical, chemical, and emotional quality of life; a
perspective that offers significant connection and trust.  This
article serves as a foundation on the topic of IPV and chiro-
practic, for use in both communities.
Key words:  chiropractic, vertebral subluxation, adjustment,
Activator technique, Torque Release Technique, Network Spi

Introduction

Intimate partner violence (IPV), previously termed “domes-
tic violence,” is defined by the Centers for Disease Control
(CDC) as “intentional emotional and/or physical abuse by ex-
spouse, boyfriend/girlfriend, ex-boyfriend/ex-girlfriend, or
date.”1

IPV is the most frequent type of violence committed against
women,2 affecting 2 million women each year in the U.S., and
includes all races, ages, incomes, and religions.3   Included in
intimate partner violence is battering, where the abuser uses
acts of violence and a series of behaviors, including intimida-
tion, threats, psychological abuse and isolation to coerce and to
control the other person.  The violence may not happen often,

but it remains as a hidden (and constant) terrorizing factor.4

Battered women who are injured by ongoing partner abuse ac-
count for the highest percentage of U.S. emergency room vis-
its, approximately 22-35%.5 Cultural awareness of this social
issue has increased since 1987, when the first Domestic Vio-
lence Awareness Month was observed that October, it is now
an annual event. Also begun in 1987 was the first national toll-
free hotline.6

Battered women suffer from symptoms such as depression,
anxiety, a sense of being detached from their bodies and numb
to the physical world, nightmares, and flashbacks of violent
episodes. The syndrome characterized by these symptoms is
‘post-traumatic stress disorder’ (PTSD).7   PTSD does not allow
women to function well, think clearly, or prepare for their fu-
tures.  Their bodies are constantly living in a state of “Fight or
Flight”, described by Hans Selye,8  and many times the symp-

nal Analysis (NSA), battered woman, Intimate Partner Vio-
lence
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