
 
 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Introduction 

 

In this study we address two main questions both initially and 

as a continuous outcome assessment measure. We want to 

collect data to determine if there are clinical indicators 

demonstrating alterations in input, processing, and output as it 

relates to a communication between the brain and the 

body.  We are also interested in assessing the tools in which a 

person is primarily skilled in, to process their world and how 

that relates to their ability to efficiently engage, connect, and 

learn from their environment in a sophisticated way.  

 

 

 

 

 

 

 

 

 

 

 

 

In this study we collected outcomes associated with 

development and processing in pediatric patients.  

 

We know that subluxation can alter input, increasing afferent 

input to the nervous system, lowering adaptive thresholds, and 

creating hypersensitivity to “normal” stimuli. Altering input 
thus alters output; it is logical to think that this change in 

output can be measured via the functionality of the nervous 

system and, in this study, developmental skills and how the 

body interacts with the external environment.1  

  

Chiropractic is founded on the assessment and correction of 

interference in the communicative neurology between the  
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brain and the body – this is termed vertebral subluxation. It is 

important to focus on how the brain receives, processes, and 

sends information about the body and the outside world.  We 

know that when the body is stressed, it must adapt to increased 

demand.2,3 When there is too much demand (stress), it may 

lead to a subluxation. The stressors that lead to subluxation 

can be anything that changes the biomechanical, 

psychological, neurological, and/or chemical aspects of how 

the brain and body function.4 

  

The framework of chiropractic is based on the premise that 

alteration of the normal biomechanics of the spine and its 

related structures adversely affects the functioning of the 

nervous system and is reflected as consequences of 

health/quality of life.5  Subluxation puts abnormal stress on the 

muscles, tendons, ligaments, nerves, and discs, forcing them to 

undergo changes to adapt.  The adaptive findings are a 

window into how the body is functioning and processing via 

somatomotor and visceromotor activity.6 These findings can 

be neurological, functional, and structural.  

 

The articular dysfunction component (kinesiopathology) of the 

vertebral subluxation results in altered afferent input to the 

central nervous system (CNS) which modifies the way in 

which the CNS processes and integrates all subsequent 

sensory input. This processing (i.e. sensorimotor integration) 

is a CNS function that appears vulnerable to altered inputs. 

Recent studies have shown that chiropractic care improves 

sensorimotor filtering, cortical, and cerebellar motor 

processing, and multisensory processing, all of which may be 

important in neurodevelopment.7,8 Subluxation alters input 

into the CNS thus altering output. 

  

Subluxation alters the input being sent to the brain, which in 

turn alters the information the brain receives, affecting how it 

processes, learns, grows and sends information.  Since input, 

processing and output to and from the brain is vital for typical 

development, it is reasonable to deduce that subluxation 

altering afferent input and sensorimotor integration would lead 

to altered developmental patterns.9 Altered patterns of the 

typical developmental trajectory of early life may be 

demonstrated in alterations in reflex integration, gross motor 

function, fine motor function, oculomotor control and visual 

cognitive ability.10,11 

  

Further effecting brain development, the stress response 

creates a fight-flight-freeze response or a shift to sympathetic 

dominance within the body.  This shift not only affects how 

we function neurologically but also alters functioning at the 

most basic levels in our body. On a cellular level, a cell cannot 

be in both survival (sympathetic) and growth functioning at 

the same time.12 If a child needs efficient growth from birth to 

adulthood neurologically to move through development, it 

would not be conducive to typical development to be in a 

chronic state of stress/sympathetic mode of functioning during 

early developmental life.  Since neurological growth guides 

physical growth, it is imperative we look to neurological 

efficiency and alterations in neurological function when 

assessing growth and development.13,14 

 

Humans develop from infancy to adulthood in a hierarchical 

way starting with more primitive processing and moving 

toward more sophistication in our ability to engage, learn and  

 

 

 

 

 

connect with our world.  This development first starts with 

primitive reflexes (infantile movement reflexes) to survive, 

learn, and process the world.15 A child then moves toward 

more sophistication with the development of movement and 

touch systems, with auditory processing, and then visual 

cognitive function, which leads to the ability to reason and 

engage in more sophisticated manners, engage in executive 

function, improve predictive capacity, connect, and 

communicate outside of oneself.  

 

The tools that an individual possesses to process their world at 

any given time in life dictate the way they behave, learn, and 

connect with their surroundings.  As children grow and 

develop, they learn new and more complex ways to learn, 

process and communicate with the world; this is dictated by 

the tools they develop because of their developmental 

trajectory during life.  

 

These tools/skills show demonstrated and 

observable characteristics in a child from motor functioning to 

self-awareness and much more.16 Many of the tools/skills that 

are developed display behaviors that are more efficient, 

promote learning, and enhance socialization as we develop.17 

The way in which we move through this developmental 

hierarchy and thus develop more sophisticated tools during 

early life can be impacted by altered or inefficient 

neurological experience.18  

 

A subluxation may lead to altered input being sent to the brain 

and processed resulting in altered perception and output, thus 

changing the trajectory a child moves through this hierarchy of 

development. We are also interested in the potential imbalance 

in the autonomic nervous system that can be a result of a 

subluxation and determining how this may alter typical 

childhood development.19-21 

  

If increased demand (physical, chemical, or emotional stress) 

is placed on a child in a capacity that the child is unable to 

meet, a response or adaptive change can happen in the body.22 

Subluxation is a failure of adaptation that can be a result of 

demand exceeding the ability to process or meet demand; and 

this subluxation can result in an increased stress response and 

an altered afferent input to the brain from the body.  If this 

occurs during a child's early life, the architecture of the 

developing brain can change in a way that alters the 

movement through the developmental trajectory.  This can be 

measured and observed by assessing and monitoring the tools 

a child is using to process their world in comparison to typical 

developmental milestones.  

 

The tools to be assessed include primitive reflexes, gross 

motor function, fine motor function, auditory-verbal function, 

oclulo-motor control and efficiency, socialization tools, 

communication tools, behavioral tools, academic ability, and 

emotional control.10-11, 14-18 The neurological, structural, and 

mechanical response as a result of the subluxation can be 

measured and observed through postural changes, radiographs 

and other imaging, range of motion alterations, heart rate 

variability, paraspinal thermography readings, and sEMG 

readings.23  

 

If a child’s developmental trajectory is altered during early 
life, this may impact the tools they develop to engage, learn,  
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and connect with their world that leads to less efficient tools 

being used, which we refer to as a Neuro-Deflective 

Disorder™.15,24  

 

For this study, we describe alterations in processing, engaging, 

learning, and connecting with ones’ environment inefficiently 
because of the stress response cascade impacting development 

as a Neuro-Deflective Disorder™. This allows us to assess the 
observable behaviors in a more “whole to part” clinical 

perspective as opposed to looking at each “behavior” as a 
symptom to be covered.  This language allows for clinical, 

behavioral, educational, and parenting to be approached from 

a brain-based perspective to allow for the discovery of reasons 

for challenges as opposed to deficit driven interventions which 

is more in alignment with current neuroscience and behavioral 

science in the field of childhood development.12, 20, 25-29  

 

Autonomic balance dysfunction, abnormal reflexes, 

coordination, oculo-motor function abnormalities, and visual 

perceptual difficulties are all aspects of a neuro-developmental 

delay of a brain which is functioning using lower 

developmental tools.30    Recent studies have shown that 

subluxation-based chiropractic care improves sensorimotor 

filtering, cortical and cerebellar motor processing, and 

multisensory processing, all of which may be important in 

neurodevelopment.7,8 If chiropractic care can improve these 

things, then logically subluxation is altering these 

developmental functions.  

 

Given the nature of the neurological changes associated with 

children that have Neuro-Deflective Disorder™ and the 

growing body of evidence that suggests that chiropractic care 

may influence neurological function (unaltered input). It is 

possible that chiropractors may play a role in enhancing the 

neurological function and development of these individuals.  

  

This study is about the chiropractic care of children that 

demonstrate Neuro-Deflective Disorders™.  Traditional care 

for children like this consists of behavior and communication 

approaches, dietary approaches, medication, and 

complementary and alternative care (CAM).31 Chiropractic is 

one CAM approach to the care of these children. The 

deflections present a unique challenge for a practitioner in 

meeting all the needs of a patient, in not only gathering 

findings but also assessing outcomes (objective and 

subjective).   

In this study, subluxation was determined by neurological, 

functional, and structural assessments (see methods section). 

Using this analysis, patients were adjusted at subluxated spinal 

segments. The aim of chiropractic care was to correct 

vertebral subluxation and assess the patient’s objective and 

subjective outcome changes, which subsequently improved the 

patient’s quality of life and trajectory of development. This is 
supported by several population studies.32-35 Informed consent 

for care and research was obtained for the patients and 

documented along with IRB approval for this case series.  

Methods 

On each normal office visit a chiropractic assessment of 

palpation and leg checks was performed, with subluxation 

corrected when necessary. All other exams were used on 

initial exam and re-exams to monitor outcomes.   

 

 

 

 

 

Every Visit: 

1. Static, muscle, motion palpation  

2. Leg Checks 

 

Initial and Re-exam visits: 

3. Thermography 

4. HRV 

5. sEMG (Insight) 

6. Posture/Gait assessment 

7. ROM (active assessment) 

8. Primitive reflex assessment - Moro, STNR, ATNR 

9. Gross motor assessment - basic walk, heal to toe 

walk, cross body skip 

10. Fine Motor assessment - Fine motor tasks using 

finger taps, grip style and control 

11. Eye movement assessment - Fixation, convergence, 

divergence, tracking 

12. Visual Cognitive assessment - two story questions are 

performed to assess processing and ability to create 

imagery, recall and retain imagery 

13. Parent survey 

 

The data reported herein was derived from a total of 37 

pediatric patients with Neuro-Deflective Disorders™ seen at 

one chiropractic office. All patients received chiropractic care 

for vertebral subluxations found through clinical findings 

(Methods 1-7) and outcomes were monitored via Methods 8-

13.   

Average care plan lengths were four months for the first plan 

of care, four months for the second plan of care, three months 

for the third plan of care and two months for the fourth plan of 

care for participants in this study.  Each plan of care was 

individualized for the patient and varied in duration, thus the 

averages for each care plan are stated above. Not every patient 

went through four re-evaluations. On average most 

participants made it through two care plans. All data is based 

on the overall responses. 

Results 

Observations indicated that correcting subluxation, while 

utilizing clinical and educational tools when necessary to 

support healthy development, showed patient improvement in 

autonomic nervous system balance and subluxation patterns, 

as well as improved efficiency in processing, engagement, 

learning and connection to the patients' surroundings.  These 

findings are measured and observed through clinical outcomes 

(see 3-12 above), as well as parent surveys which monitor 

activities of daily living for the participants.  

Exam outcomes (Methods 8-12): primitive reflexes, gross 

motor skills, fine motor skills, auditory verbal skills, eye 

movement and visual cognitive skills were documented as 

“not there yet” if the patient was still working on the skill 
based on the tests or “within normal limits” if the patient had 
met that skill based on the tests.  

Participants outcomes are listed as “not there yet” when they 
are not at the developmental level for age and readiness in an 

outcome skill, as such, they are listed as “within normal 
limits” when they have grasped a skill for developmental age 

and readiness. Changes were documented as improved or not  
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improved based on the tests for each outcome skill.  The 

results are in Chart 1. 

Parent survey results were taken at the beginning of care and 

the end of each plan of care.  Results for each outcome was 

documented initially by the parent as “Y” if the outcome was 
an issue for the patient and thereafter as “B” for better, “U” for 
unchanged, and “W” for worse on the subsequent evaluations. 
The results of the parent survey are in Table 1.  The total 

responses with a “Y” in each outcome are listed in the table 
along with responses for “B” during each re-eval and 

percentages of improvement over all the plans of care and re-

evaluations.  The percentages of those that were “U” or “W” 
are also noted.  

For the purpose of this study the parent survey results are 

reported in relation to learning outcomes, intra/interpersonal 

skills, sensory outcomes, and general health outcomes. Charts 

2-5 map out the percentage of children that showed 

improvement in each outcome category group: learning, 

intra/interpersonal skills, sensory and general health with 

respect to each re-evaluation. 

Learning outcomes included ease with completing homework, 

ability to concentrate on a task/goal, handwriting, reading 

comprehension, organization/planning, spelling, 

understanding concepts, vocabulary and expression, 

attention/focus, and participation in extracurricular activities, 

are documented in Chart 2. Overall, there was steady 

improvement in learning outcomes. The overall average of 

improvement for all plans of care was 64.8%.  Participants 

that had four re-evaluations experienced the most 

improvements in all categories documented as an issue on the 

parent survey. This could be attributed to it taking a longer 

time to remove neuronal interference.  

Intra/interpersonal skills outcomes include feelings about 

school, relationships with peers, mood (self-esteem), anxiety, 

rigidity/demand for sameness, family relationships, loss of 

temper/emotional outbursts, and ability to self-regulate 

emotions which are documented on Chart 3. There was steady 

improvement in these skills set with an overall average of 

improvement for all plans of care of 74.12%.   

Sensory outcomes include limited food choices, sensory 

sensitivity, and sensitivity to pain which are documented on 

Chart 4.  This outcome set had almost linear improvement 

throughout the re-evaluations with an overall average 

improvement of 62.60%. 

General health outcomes include getting to sleep, quality of 

sleep, amount of sleep, eating habits, digestive health overall, 

frequency of bowel movements, and energy levels. These 

outcomes showed steady improvement until the fourth re-

evaluation.  The average improvement over all the care plans 

was 47.92%.  

Discussion  

As development follows a normal trajectory, more 

sophisticated tools are developed to process, engage, learn, 

and communicate with the world.  The tools are classified into 

categories under primitive reflexes, gross motor skills, fine 

motor skills, auditory verbal skills, eye movement skills and 

visual cognitive skills.  As a child moves through development  

 

 

 

along a normal trajectory, each of the skills above provide 

information that is integrated, and a more sophisticated skill is 

developed.  When interference was removed (subluxations 

removed) we saw improvements in each of these categories as 

more unaltered information was collected by a developmental 

tool then processed, resulting in new more sophisticated tools.  

It is assumed that children involved in this study suffer from 

neurological interference caused by subluxation that may 

contribute to their Neuro-Deflective Disorders™. This 
neurological interference has hindered development of the 

child/adult, interfering with their body’s ability to process, 
engage, learn, and connect with the world around them.  

Chiropractors correct vertebral subluxations in an attempt to 

remove neurological interference. It can be hypothesized that 

allowing unaltered nerve impulse information up and down 

the spinal cord to the brain, thus creating more neurological 

integration, permits the body to better process, engage, learn, 

and communicate with the world around it, thus, moving 

children more efficiently through developmental trajectories. 

When the participants in this study were checked and adjusted, 

several positive changes took place associated with their 

developmental abilities to process, engage, learn, and 

communicate with their world. The qualitative data in Table 1 

lists many changes. Some changes could be attributed to 

natural development, but the percentage of change insinuates a 

higher level of correlation based on research and CAM 

treatments associated with these populations. Improvements in 

the children’s ability to process, engage, learn, and 
communicate are associated with primitive reflexes, gross 

motor, fine motor, eye movements, auditory verbal skills, and 

visual cognitive skills are shown in Chart 1. Since physical 

development is guided by neurological development, 

improvements in physically developmental tools are 

demonstrated.13,14  

Though the average length of care plan was four months, it 

can be noted that not every participant made it through to the 

third or fourth re-evaluation.  73% of participants made it 

through a second re-evaluation, with 21% making through a 

third re-evaluation and 6% making through to the fourth re-

evaluation.  

It can be noted that all areas of outcomes measured shown in 

Chart 1, demonstrated improvement in all categories except 

for fine motor skills outcome, which had the same levels of 

improvement as no improvement over time.  This may be due 

to many factors. However, research states that early 

introduction of technology may increase fine motor skills past 

that of normal development readiness quickly.36,37 Many 

children and adults with Neuro-Deflective Disorders™ are 
avid users of technology.  

The participants in this study all had Neuro-Deflective 

Disorders™ and had already done traditional therapies for the 
deflections with minimal improvements.  Although some of 

these improvements could be attributed to normal 

developmental trajectory changes over the plan of care, as a 

whole body of change, the results from the chiropractic care 

removing neurological interference are remarkable for these 

participants.  The changes in developmental tools and quality 

of life cannot be discounted. 
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Leading authorities in the field of Neuro-Deflective 

Disorders™ currently believe that the brain and dysfunction of 

the neuronal network accounts for some developmental 

changes and may be due to wide variety of insults 

(demands/stress) to the developing brain.38-41 This thought 

correlates with the chiropractic principle that health is 

enhanced by removing neurological interference through 

adjusting subluxations.  

Conclusion 

The intended benefits of this study are to add to the current 

knowledge of procedures utilized by pediatric chiropractors 

that work with patients with Neuro-Deflective Disorders™; 
the principal aim of care for this study is the correction of 

vertebral subluxations.  The subluxations determined for these 

patients were associated with neurological, functional, and 

structural adaptive changes.   

 

Reduction of vertebral subluxation proved successful in 

improving the patient’s quality of life measured by parent 
surveys. This led to significant improvements in neurological 

and developmental functioning as seen on both parent surveys 

and developmental tool outcomes. The knowledge gleaned 

from this study will further inform the effective care of 

pediatric patients and the education of future chiropractors. 

 

This study observed the learning, intra/interpersonal skills, 

sensory issues, and general health changes in children with 

Neuro-Deflective Disorders™. Additionally, changes in 
primitive reflexes, gross and fine motor skills, auditory verbal 

skills, eye movement and visual cognitive skills demonstrate 

that chiropractic care correcting vertebral subluxations 

correlates to developmental improvements.  The observations 

and data collected on these children who have Neuro-

Deflective Disorders are encouraging and suggests that follow 

up studies on the link between chiropractic care, vertebral 

subluxation, the nervous system, and development is 

warranted.  
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Table 1.  

Parent Survey Outcomes Total # 

Pt "Y" 

# 

"B"1st/2nd/3rd/4th 

Re-Eval 

Avg % "B" 

over Care 

Plan 

Avg % "U" or 

"W" over Care 

Plan 

Getting to Sleep 23 12/9/4/1 52.92 18.18 

Quality of Sleep 23 9/8/6/0 57.89 29.55 

Amount of Sleep 20 6/8/4/0 50.00 25.00 

Limited Food Choices 21 4/8/5/2 60.95 26.19 

Eating Habits 24 9/8/4/1 66.88 18.75 

Digestive Health Overall 22 5/10/5/2 62.04 21.43 

Frequency Of Bowel Movnts 11 2/3/2/0 31.89 27.27 

Feelings about School 25 9/12/3/2 66.65 20.00 

Ease with completing 

homework 21 10/8/3/2 77.29 14.29 

Ability to concentrate on a 

task/goal 30 14/8/5/1 76.36 15.52 

Handwriting 17 10/8/0/0 62.75 11.76 

Reading comprehension 19 8/12/2/1 71.39 13.89 

Organization/Planning 27 11/11/3/2 64.09 19.23 

Spelling 13 3/6/0/0 42.50 29.17 

Understanding Concepts 17 5/11/5/2 78.51 11.76 

Vocabulary and Expression 21 11/11/4/2 70.04 14.29 

Attention/Focus 28 17/17/5/1 76.72 14.81 

Academic 

Performance/Grades 15 9/6/2/2 71.67 13.33 

Participation in Extra Curr. 

Activities 17 8/7/3/2 70.10 17.65 

Relationship with Peers 24 12/13/5/2 74.46 17.39 

Sensory Sensitivity 27 16/16/7/2 83.00 14.81 

Mood (Self-esteem) 33 23/20/6/2 83.41 10.94 

Anxiety 31 21/18/4/2 71.88 18.33 

Rigidity/Demand for 

Sameness 26 15/17/7/2 83.67 9.62 

Sensitivity to Pain 19 8/7/2/1 43.86 21.05 

Energy Level 20 8/9/2/1 48.57 22.50 

Family Relationships 26 17/16/5/1 68.08 8.00 

Loses Temper/Emotional 

Outbursts 31 22/20/4/1 63.15 16.67 

Ability to Self-Regulate 

Emotions 32 23/18/4/2 72.95 11.29 

  Learning Outcomes   

  Intra/Interpersonal skills Outcomes  
  Sensory Outcomes   

  General Health Outcomes   
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Chart 3. 
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