
 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

Introduction 

 

Autism is defined as a disorder beginning in childhood marked 

by the presence of significantly abnormal or impaired 

development in social interaction and communication and a 

distinctly restricted repertoire of activity and interest.1 A range 

of other nonspecific problems are common, such as phobia, 

sleeping and eating disturbances, temper tantrums, and 

aggression, typically self-directed.2 Most children identified as 

having autism are reported by their caregivers to demonstrate 

symptoms within the first two years of life, based on 

retrospective accounts.3  

 

Social and communication impairments are the earliest 

indicators of autism. These become apparent early in 

childhood and continue through adulthood. Social  

 

 

 

 

 

impairments in infants with autism include decreased attention 

to social stimuli, reduced smiling, reduced eye contact, and 

diminished orientation to name. Three to five year old autistic 

children have difficulty with social understanding, 

approaching others spontaneously, imitating and responding to 

emotions, nonverbal communication, and turn-taking.4  

 

Communication deficits are present in an estimated one third 

to one half of individuals diagnosed with autism.5 Autistic 

toddlers have less frequent and less diverse babbling, 

consonants, words, and word combinations; their gestures are 

less often integrated with words. Children with autism have 

difficulty making requests, sharing experiences, and are more 

likely to exhibit echolalia, the imitation of speech of others.6  

 

The use of many conventional gestures such as showing, 

waving, pointing, and symbolic gestures like head nodding are  
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Abstract 
 

Objective: To describe the care of two children diagnosed with Autism Spectrum Disorder and the documented changes 

in their language skills while receiving Network Spinal Analysis (NSA) chiropractic care. 

 

Clinical Features: Two children, under the age of 4 diagnosed with autism spectrum disorder, received NSA care for one 

year.  The specific outcome that was measured was the Preschool Language Scale-4 (PLS-4). The PLS-4 was given four 

times over a one year period. 

 

Results: Expressive and receptive language delays were assessed before, during, and after NSA care. These children saw 

an average increase of 24 months of language development in one year, while under NSA care. 

 

Conclusions: The progress documented in this report suggests that NSA care may have positively affected the language 

development of these children. We support further research in this field. 
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often lacking.7 Other common characteristics of children with 

autism include unusual responses to sensory stimuli, motor 

problems, that include poor muscle tone, poor motor planning, 

toe walking, atypical eating behaviors, and gastrointestinal 

symptoms.8-11 

 

The cause of autism is still unknown; however, proposed 

relational causes of autism have been discussed including 

heredity,12 environmental factors,13-15 and in rare cases autism 

has been associated with agents that cause birth defects.16 

Neurological studies on autistic individuals have indicated 

involvement of the limbic system,17 cerebellar and neocortical 

systems,18 the parasympathetic, sympathetic nervous system 

and HPA axis,19 and neural circuit malformation20 as potential 

mechanisms for autism.  

 

The polyvagal theory provides insights into how it is possible 

that individuals with specific disorders such as autism, in 

which compromised social behavior is a diagnostic feature, are 

experiencing neurophysiological states that foster defensive 

and not social behaviors.21 

 

Whatever the etiology, the prevalence of autism continues to 

increase in the United States and has reached epidemic 

proportions.22 The Center for Disease Control (CDC) reports 

that estimates are 1 in 110 children in the U.S. are diagnosed 

with autism.16 California’s Department of Developmental 

Services reports that from December 1987 to 2007 there was a 

633% increase in persons with autism in California, this 

translates to a rate of 12 new children a day, seven days a 

week, or one new child every two hours.23 

 

It is widely agreed that autism is a lifelong disorder.24 

Frequently utilized treatments of autism focus on the 

management and improvement of symptoms and 

functioning.24 Approaches include: educational/behavioral 

interventions,25,26 medical interventions,27 homeopathy,28 

removing the environmental toxins from the child’s body 

through chelation,29 making dietary changes and 

environmental changes,29,30 osteopathy and cranial-sacral 

therapy,31,32 chiropractic care,33-41 and vitamin/mineral 

therapy.42,43  

 

Network Spinal Analysis (NSA) care, developed by Donald 

M. Epstein, DC, is an evidenced-based approach to wellness 

and body awareness.44,45 NSA care is a specialized chiropractic 

technique. The chiropractor applies gentle forces along the 

spine to elicit unique sensory and motor responses, as well as 

redistribution and release of spinal tension. The body is then 

able to make more energy effective choices and evolve new 

adaptive strategies.44 Research on NSA has shown this type of 

care to have a calming effect on the sympathetic nervous 

system,46 and increasing responsiveness and reorganization of 

the nervous system.47,48 

 

The hypothesis for this study is that alterations in function 

from spinal distortions and vertebral subluxations could lead 

to the changes seen in receptive and expressive language 

development of children diagnosed with autism. It has been 

suggested by Dr. Epstein that increases in defense physiology 

and spinal distortion lead to changes in the central nervous 

system and the brain.44 

 

 

 

 

 

 

Defense physiology or stress response is a term used to refer 

to the various changes in body function which occur in 

response to a real or perceived stress or threat. When the body 

executes the “fight or flight" reaction or stress response, the 

nervous system initiates, coordinates and directs specific 

changes in how the body is functioning, preparing the body to 

deal with what is perceived by the individual as a threat.49, 50 

With the physiology less in defense and the individual more 

aware of the breath and movement of the spine and body; it is 

postulated that the frontal lobes of the cerebral cortex and 

vagal centers are more available to reassess the functioning 

and integration of the body’s physiology and development.45  

 

Case Series 

 

Two children who presented with the diagnosis of autism 

participated in our 12 month study.  Each child was assessed 

independently by clinical psychologists. The diagnostic 

battery included informal testing measures of parent interview, 

play observation, review of records, and formal diagnostic 

tests which included the Bayley Scales of Infant Development 

II, Vineland Adaptive Behavior Scales, and the Childhood 

Autism Rating Scale (CARS). 

 

Informed consent to publish the data collected on these 

children was obtained from the parents, prior to the children 

undergoing NSA care. 

 

Case One 

 

One male child (“Q”) was 3 years 8 months at the start of 

NSA care. Q received a diagnosis of moderate autism at age 2 

years 2 months with severe expressive and receptive language 

delays as documented by previous speech and language 

evaluations. Q was also diagnosed with heavy metal poisoning 

which was believed to be related to his neurological and 

immune challenges. Q additionally had a history of allergies, 

ear infections, digestive problems, social interaction 

difficulties, behavioral problems, teeth grinding, and sleep 

problems. Q began receiving traditional therapies at age 2 

years 3 months, and also began receiving biomedical therapies 

which included diet modification, chelation and 

vitamin/mineral, and essential fatty acid supplementation. 

 

Case Two 

 

The other child, female (“S”) was 3 years 5 months at the start 

of NSA care. S received a diagnosis of moderate autism at age 

3 years 3 months with severely delayed expressive and a 

moderate delay in receptive language skills. S also had a 

history of chronic colds, digestive problems, social interaction 

difficulties, behavioral problems, and sleep problems. She 

attended a special needs preschool class, received speech 

therapy and occupational therapy. No biomedical therapies or 

treatments were implemented. 

 

NSA Intervention 

 

Both children were evaluated using Epstein’s model of neural 

and spinal integrity.44 These children received level 1 NSA 

care an average of one time per week for 12 months. NSA care 

is a specialized chiropractic technique. The chiropractor 

applies gentle forces along the spine to elicit unique sensory  
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and motor responses, as well as redistribution and release of 

spinal tension. S received a total of 56 NSA sessions over the 

course of one year and Q received a total of 39 NSA sessions 

in one years’ time. Each NSA session lasted approximately 

10-20 minutes, which included the NSA protocols, as 

needed.44, 45 

 

Objective Measures 

 

The PLS-4 was re-administered every 4 months to assess for 

possible changes in receptive and expressive language skills. 

The average range for this test is 85-115, with a mean of 100. 

Reliability data for the PLS-4 show internal consistency 

reliability coefficients ranging from .81 to .97. Assessment of 

concurrent validity yielded high correlations, as well as an 

inter-rater reliability of 99%.51  An informal interview with the 

parents was conducted to ascertain subjective changes in their 

child’s lives. 

 

Outcomes 

 

Q’s results – See Table 1 for PLS-4 outcomes 

 

Q was administered the PLS-4 test prior to receiving NSA 

care. Q’s Total Language Score was 75 for Standard Score, 

Percentile Rank of 5, and Age Equivalent of 2 years 6 months, 

this correlates to a moderate language delay. 

 

At 4 months into care improvements were seen in both the 

auditory comprehension and expressive communication 

subtests. Q’s Total Language Score had an increase of 5 points 

on the Standard Score, and an increase of 4 in the Percentile 

Rank. 

 

Q’s mother reported the following after 3 months of NSA 

care: “Since starting NSA we have seen Q’s speech grow from 

3-4 word sentences to 6-7 word sentences, and he has begun 

asking questions for the first time. He is acquiring phrases 

like, “I’m glad to see you!” and “How are you doing?” and 

“Come on in!” and he is using them appropriately in context. 

He is more present and engaging socially with us at home and 

with his peers at school. Last week for the first time, he 

spontaneously said, “I love you Daddy!” with no prompting 

from anyone. His imaginative play is more and more 

extensive…He often engages his sister to play with him…his 

self-stimulatory behavior has decreased and is more regulated 

by himself or cues from caregivers…” 

 

Q’s next test revealed continuing improvement in the auditory 

comprehension and expressive communication subtests. His 

Total Language Score increased by 10 points to 90 for 

Standard Score, Percentile Rank of 25. On his last test for this 

study, the Auditory Comprehension subtest now reflect 

receptive language skills above the mean in the high average 

range. On the Expressive Communication subtest Q’s scores 

represent expressive language skills in the average range. Q’s 

Total Language Score was 105 for Standard Score (an increase 

of another 15 points), Percentile Rank of 63, and Age 

Equivalent of 5 years 2 months, which is 5 months above his 

chronological age. 

 

Overall Q has made tremendous strides not only in his speech,  

 

 

 

 

 

 

but also in his social interactions with family and school 

mates, however, with so many therapies in place 

simultaneously, it cannot be said definitively that NSA care 

was what made that difference.  

 

S’s Results – See Table 2 for PLS-4 outcomes 

 

S was administered the PLS-4 test one week prior to NSA care 

being initiated. S’s Total Language Score was 65 for Standard 

Score, and Percentile Rank of 1, this correlates to a severe 

language delay. S’s scores also show a significant gap 

between her receptive and expressive language skills. This gap 

was important to note for care givers, in that, she needed more 

one on one attention and had difficulty in understanding 

instructions. 

 

S’s first retest showed improvements in both the auditory 

comprehension and expressive communication subtests. Her 

Total Language Score increased 15 points for Standard Score, 

and an increase of 8 in her Percentile Rank. The gap between 

her receptive and expressive language skills was no longer 

present. 

 

Subjectively, S’s mother reported: “S is continuing to show 

improvements in her verbal skills, expressing herself more 

verbally, with an increase in the appropriateness and creativity 

in her speech. She reported that S will now use phrases that 

she’s heard before in appropriate ways, like “my nose is 

stuck” when she has a cold.  

 

When in distress, S will produce creative sentences to express 

herself. She is currently attending a preschool class, is 

advanced academically in the area of reading with age-

appropriate math and writing skills. S has been observed to 

now help other children in her circle time. Her self-stimulatory 

behaviors have decreased greatly, only demonstrated in the 

evenings when tired. Her focus and attention has improved in 

school, as reported by her classroom teacher. S is very happy 

in her classroom setting.” 

 

S’s next test revealed maintaining of improvements on the 

auditory comprehension subtest; however the expressive 

communication subtest actually went down. This reflects a 

decrease of 5 points on S’s Total Language Score to 75 for 

Standard Score, and a Percentile Rank of 5 (decrease of 4 

points). S’s last test was one year after initiating NSA care. 

Results for auditory comprehension subtest reflect receptive 

language skills falling just below the mean in the average 

range. The auditory and expressive communication subtests 

have again improved with scores representing a borderline 

expressive language delay, scores falling just below the 

average range. Her Total Language Score was 88 for an 

overall increase of 29 points on Standard Score, Percentile 

Rank increase of 20, and Age Equivalent of 3 years 9 months, 

which is 8 months below her chronological age. 

 

In general S experienced huge growth in this year, with 

significant improvements in speech and in her abilities to 

interact with others. S had no changes in her diet or additional 

therapies added during this time. 
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Discussion 

 

Two children diagnosed with autism spectrum disorder with 

speech and language delays experienced significantly 

improved expressive and receptive language skills after 

beginning NSA care. The observations documented in these 

case studies provide preliminary evidence that NSA care may 

improve language skills in children with autism spectrum 

disorder, and may be of importance for individuals suffering 

from autism and/or language disorders. Long term studies 

documenting language development in children with autism 

show an average increase of 3-4 months per year.52, 53 The 

children in this study (Q and S) saw an average increase of 24 

months of language development in one year, while under 

NSA care. 

Autism and associated language impairments are hypothesized 

to be a result of neural and neural connection abnormalities as 

well as associated autonomic states.17,18,20,21 The authors 

suggests that NSA care has the potential to positively affect 

the brain in children by creating plastic changes in the 

prefrontal cortex and other cortical and subcortical areas 

serving as neural substrate for language development. Clinical 

observations and structured research over the past 20 years has 

further defined transformations occurring in the brain, nervous 

system and physiology of people under NSA care.44, 46-48, 54  

Several chiropractic case studies have also shown various 

improvements in functioning in children with autism spectrum 

disorders,33-40 this is the first study to utilize an objective 

measurement of speech and language to track these children’s 

progress. Further research and study are required to determine 

the specific mechanisms, which foster these types of changes 

that represent functioning beyond the normal expected in this 

population of children. 

The observational nature of this case study precludes 

definitive conclusions as to the cause and effects. Q received 

several interventions as well as NSA, and we are unable to 

determine if the improvements in his language skills are due 

solely to the NSA care or a combination of modalities. Q was 

already exhibiting changes beyond what the average child 

with language challenges is expected to achieve before his 

NSA care. It is possible that both children would have 

improved without any interventions.  

Conclusion 

Due to the small sample size of two, and lack of control group, 

and randomization process, we cannot exclude the possibility 

that alternative variables may explain our results. This study 

would have benefited from correlating changes in neural and 

spinal integrity with the progress in language skills that was 

documented. Further studies and research are warranted to 

determine definitive causative relations. 
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Table 1 – PLS-4 Standard Scores for “Q” 

Age 

Test Date 

3;8 

12/28/06 

4;0 

4/20/07 

4;4 

8/28/07 

4;9 

1/21/08 

AC Standard Score 77 81 89 109 

AC Age Equivalent 2;6 3;6 3;9 5;6 

EC Standard Score 78 83 92 99 

EC Age Equivalent 2;7 3;7 4;0 4;8 

Percentile Rank 5 9 25 63 

Total Language Score – Standard Score 75 80 90 105 

 

 

 

 

Table 2 – PLS-4 Standard Scores for “S” 

Age 

Test Date 

3;5 

12/28/06 

3;10 

5/8/07 

4;1 

8/28/07 

4;5 

12/13/07 

AC Standard Score 59 81 81 95 

AC Age Equivalent 2;1 2;8 3;6 3;11 

EC Standard Score 77 82 73 83 

EC Age Equivalent 2;4 2;9 2;11 3;7 

Percentile Rank 1 9 5 25 

Total Language Score – Standard Score 65 80 75 88 
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