Normative Family Neurodynamics Evaluation
In this report brainwave activity is evaluated statistically in order to assess the integrity and functionality of brain areas and axonal pathways.  Brainwave data is interpreted with the neuroscience literature which includes psychology, neurology, physiology, and related disciplines. This information has many applications including its use in the care of a patient, training of a peak performer, as well as assessment of maturation and identification of issues shared by family members.

[image: image1]Conclusions:

Electroencephalographic data (EEG) was recorded from the parents in order to identify which of the functional disconnections observed in his brain activity might be shared by either or both parents. This information can help us better understand the child’s behaviors and allow the mother and father to see which of their brain abilities are present in their child. 

In adults, disconnected brain areas may be strengths but in maturing children this is less likely to be the case. Functionally disconnected areas indicate that the entire cortex of the brain is not fully involved in processing and engaging the world. 
{A number of disconnections observed in the child were shared by one of the parents. This is to be expected as a child learns much of his behavioral repertoire including brain behaviors from his parents in the early years of life.} 

As shown in Figure XX, the child and mother share a functional disconnection of {}

As shown in Figure XX, the child and father share a functional disconnection of {}

As shown in Figure XX, the child and both parents share a functional disconnection of {}

As shown in Figure XX, both parents share a functional disconnection of {} with the child does not possess.

As shown in Figure XX, the child shows a functional disconnection of {} which is not shared by either parent.

Disconnections in adults may reflect strengths for the individual, advanced abilities compared to peers, as if  greater rule systems exist within each area than outside of it, producing a lack of shared activity with other brain asreas. However, for a child with behavioral or learning problems, any functional disconnection should be considered problematic and addressed with treatment.

The majority of disconnected brain areas for the child were/not shared by either parent. Neurotherapy is recommended to target those problem areas shared by a parent first, given that a parent’s brain behavior may reinforce the deficit directly or indirectly. Disconnections unique to the child are unlikely to be reinforced by either parent and normal interactions with the parents may further improve their development. 

The child shows a number of strengths in his brain wave activity. His peak frequency is {} He shows typical {slow or fast rhythms} in the {frontal, parietal, temporal, limbic, occipital lobes}.

I recommend that the highest priority be given to treatments improving functionality of this child’s XXX as these patterns of disconnection were shared by one of his parents and accordingly may be most resistant to maturational improvement and parental interactions.

Please contact me to discuss this report, XXX and emailaddress.
Sincerely,

SIGN NAME
NOTE: At the end of this report is a list of functions associated with each brain area. The first column lists functions served by the brain area in both left and right hemispheres, followed by a column for functions served by the area in the left hemisphere, followed by those served by the right hemisphere area.  As neuroscience research is ongoing, a current list may be found at http://www.brodmannarea.info  
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Methodology:  19-channel EEG was digitized at 128 Hz at conventional 10-20 positions, referenced to linked ears with site impedances below 5K Ohms, using 2 and 38 Hz high and low pass filters. Artifacts were reviewed and removed. 
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Spectral coefficients were statistically compared to an age-appropriate group of individuals who functional well, employed in a university or military setting. Coefficients that exceed two standard deviations in multiple recordings are considered reliable.  Analysis is limited to magnitude, an absolute measure of activity or voltage, and spectral entropy, a relative measure of activity, between 2 to 38 Hz. Shared activity is examined in the theta band, theta unity.
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Brain maps consists of 19 electrode sites evenly spaced across the head. Color indicates statistical deviation from a comparison group. Excessive activity or connectivity is indicated by pink and deficient activity of connectivity by blue. A connectivity map consists of 19 brain maps and reflects shared phase or magnitude information between numerous site pairs. 
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Family Neurodynamics are identified by comparing parent and child brain maps. Areas of concern in a child or parents are identified by averaging brain maps across the family and comparing individuals.

History:  Provided by clinician

Spectral Notes:  Files names of EEG data analyzed
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FIGURE 1: Representative samples of the child’s eyes closed (EC) record. [comments]

[image: image3]
[image: image4.png]01:44 0146 0143 01:50 [TE
eliot-ec.dat - Referential - Gain 33




FIGURE 2: Representative samples of eyes closed (EC) recording of the mother (top) and father (bottom).
[image: image5]

 INCLUDEPICTURE "../lexsea/eliot-h/Spectral%20Plots%20-%20Hjorth%20graceh-ec20d.png" \* MERGEFORMAT \d [image: image6]
FIGURE 3: Representative spectral plots of child (top) and mother (bottom) reveal {}.  
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FIGURE 4: Representative spectral plots of child (top) and father (bottom) reveal {}.  
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FIGURE XX: Diminished activity is observed for child and mother/father at {}.     
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FIGURE XX: Disconnection of {} is observed during eyes closed rest (EC) in all members of the family, in theta unity. As always, the son’s data is on the top, mother’s data on bottom left, and father’s data on bottom right.
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FIGURE XX: Functional connectivity of posterior brain areas are shown above.
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FIGURE XX: Functional connectivity of central brain areas are shown above.
[image: image29.png]Intemational I Electrode Placements.

C @ )
-







[image: image15]



FIGURE XX: Functional connectivity of anterior brain areas are shown above.
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FIGURE XX: Three replications of statistical differences in theta unity for EC and EO recordings were averaged across individuals for Brodmann regions. To highlight possible brain function concerns, the statistical scale was reduced to +/-1 standard deviation. Bilateral cingulate disconnection was observed in all groupings, but was most modest in the mother-son dyad. Right auditory cortex was most disconnected in the mother-son dyad. Note that functional disconnections in adults may be strengths while they are less likely to be sources of strengths in maturing children. 
	Brodmann Area Functions

1 2 & 3 Bilateral

  Localize and anticipate pain 

  Localize touch and vibration 

  Localize temperature 

  Sense of body and fingers 

  Move hands 

  Move mouth and tongue, swallow 
	1 2 & 3 LEFT
	1 2 & 3 RIGHT

	4

  Bicycling 
  Blinking and eye movements 

  Move hands 

  Muscle imagery 

  Softness and vibration 

  Tongue and mouth, swallowing
  Voluntary breathing 
	4L

  Tactile 
	4R

  Verbal encoding during experiences 

	5 

  Chaotic patterns 

  Coordinate hands 

  Muscle imagery 

  Pain
  Spatial reasoning 

  Tactile 

  Tool-use gestures 
	5L

  Imitate novel actions 
	5R

  Action memory 

	6

  Acoustic rhythms 

  Action planning, learning 

  Action initiation 

  Observe actions 
  Muscle imagery 

  Laughter, smiling 

  Location memory 

  Episodic memory 

  Self-reflection 

  Solve novelty 

  Understand speech 

  Voluntary breathing 
	6L

  Deduction 

  Inhibit responses 
  Novel words 

  Object names 

  Phonemes 

  Speech muscles 
	6R

  Monitor errors 

  Same or different judgments 
  Sequential moves 

  Strong odors 

	7

  Goals 
  Self-reflection 


	7L

  Handwriting and spelling 

  Sentence meaning
  Recall episodes 

  Shift attention 

  Tool use  
	7R

  Estimate numbers
  Mental rotation  

  Personal space 

  Spatial attention 



	8

  Calculation 
  Executive control of behavior
  Generate sentences 

  Laughter, smiling 

  Muscle learning and control 

  Pain anticipation 

  Processing uncertainty 

  Sequence learning 

  Spatial attention 

  Speech programs 

  Working memory 

 
	8L
	8R

  Memory retrieval 

  Nonconscious saccades 

	9

  Energize thoughts 
  Error detection 

  Human voices 

  Inference 

  Intentions 

  Orchestrate behavior 

  Short-term memory 

  Recency judgments
  Verbal fluency 
	9L

  Categorization 
  Generate sentences 

  Inference 

  Idioms 


	9R

  Suppress sadness 

  Familiar odors 
  Planning 

  Recognize emotions 

  Spatial memory 

  Working memory  

	10

  Calculation 

  Joint attention 
  Pain 

  Recognize emotions 

  Spatial memory 

  Working memory 


	10L

  Inferences during reading 
  Metaphor 

  Self-reflection 

  Self-appraise 

  Syntax 

  Word meanings

	10R

  Familiar odors 

  Nonspeech sounds 

  Recall episode 

  Reward/conflict decisions
  Risk/benefit decisions 

	11

  Olfaction 

  Nonspeech sounds 

  Reward/ conflict decision-making
	11L

  Face-name 
  Idioms 

  Unexpected outcomes 
	11R

  Odors
  Self-calming 

 

	17

  Colors 

  Contours 

  Light intensity 

  Motion processing
  Spatial orientation 
	17L
	17R

  Spatial information 

	18

  Light intensity 

  Monitor color and shape 

  Motion processing
  Orderly patterns 

  Face-name associations
  Understand finger gestures 
	18L

  Visual imagery 
	18R

  Spatial processing 

	19

  Light intensity 

  Monitor color, shape, and motion 

  Phonological demands 
  Sign language 

  Visual memory recognition 

  Understand finger gestures 
	19L

  Inferential reasoning 
  Visual imagery 


	19R

  Animate/inanimate judgments 

  Face-name associations  
  Motion processing
  Spatial working memory 

  Visual recognition 

  Visuospatial challenges 

	20

  Identify intention 
	20L

  Language comprehension 

  Metaphor comprehension 

  Monitor speech 
  Process latter parts of sentences 

  Suspicion 

  Truth telling 

  Visual categorization 
	20R

  Category ambiguity 

  Perceptual closure 



	21

  Attribute intention 
  Categorization 

  Complex sounds 

  Observe motion 
	21L

  Deductive reasoning 
  Monitor text and speech 

  Sentence and word generation
	21R

  Prosody 

	22

  Complex sounds 

  Deductive reasoning 
  Monitor speech 

  Repeating words 

  Sentence generation 

  Word generation  
	22L

  Auditory language 

  Categorization 


	22R

  Affective prosody 

  Nonverbal sounds 



	23

  Action memory 

  Episodic retrieval 

  Evaluative judgment 
  Learn complex procedure 

  Self/other distinction 
  Temperature processing 

  Visual discrimination 
	23L

  Word meanings 

  Fear conditioning 

  Sensitive to threatening words 

  Mood swings 
	23R

 Early hub of cortical connectivity

   (disconnected with trauma) 

  Word and face encoding 

	24

  Auditory attention 

  Divided attention 

  Emotional cues 

  Episodic memory 

  Familiar odors, tastes 

  Mental timekeeping 

  Pain endurance 

  Self-other distinctions 

  Sexual arousal 
  Spatial attention 

  Vestibular system (balance) 

  Working memory 
	24L

  Mood management
  Multitasking 

  Object-naming 

  Remembering after delay 

  Verbal fluency 

  Worry


	24R

  Conflict monitor 

  Memory retrieval 

  Monitors consequences of actions 

  Mood swings/ management
  Suppress aggression 

  Sustain response set 

  Verbal initiation 



	31


	31L

  Self-evaluation 
	31R



	32


	32L

  Mood regulation 
  Visual uncertainty 


	32R

  Identify pain 

  Reward 

  Reappraise negative emotions 
  Sustain response set 

  Self-insight 

	37

  Drawing 
  Episodic encoding 

  Faces 

  Intentions 

  Motion 

  Monitor color and shape 

 
	37L

  Categorization 

  Deduction 

  Face-name associations
  Letter-to-sound conversion
  Metaphor 

  Numbers 
  Sign language 

  Word retrieval 
	37R

  Face identity 
  Familiarity judgments 



	38

  Attachment 

  Aversive sounds 

  Categorization 

  Experience emotions 

  Familiarity 

  Humor comprehension 
  Identify emotions 

  Intentions 

  Moral judgments 

  Speech comprehension 

  Story processing 

  Verbal disambiguation 
	38L

  Attend to speech 

  Identify social emotions 

  Inferences 

  Judge aversive stimuli 

  Music appreciation 
  People’s names 

  Self/other distinctions 

	38R

  Familiar voices 

  Faux pas 

  Irony 

  Social behavior 

	39

  Action sequences 
  Executive control of behavior
  Reading 

  Spatial focusing 

  Theory of mind 
	39L

  Calculation 
  Numerical facts 

  Sentence generation 

  Verbal creativity 

 
	39R

  Resolve surprise 

  See differently from others 

  Self-relevance 

  Situational intelligence 
  Spatial processing 

	40

  Attend to phonemes 

  Categorization 

  Conscious recollection 

  Deduction 

  Emotional working memory 

  Empathy 

  Goals 

  Grasping and visuomotor planning
  Gesture imitation 

  Imitate novel actions 
  Music performance 

  Verbal creativity 
	40L

  Calculation integer computation 

  Verbal creativity 
	40R

  Same or different judgments
  Self-reflection 

  Sentence processing 

  Sustain attention 

	41& 42
  Sounds (volume, pitch, elements)

  Vowel segregation 
	41 &42 L
  Verbal content


	41& 42 R
  Emotional tones



	44

  Arithmetic 

  Attend to speech 
  Familiar odors 

  Goals 

  Mirror other's movements 

  Music appreciation 
  Object manipulation 

  Speech programs 

  Word and face encoding 

  Word generation 
  Working memory 
	44L

  Grammar 

  Imitate finger movements 

  Linguistic fluency 

  Letter-to-sound conversion 

  Phonemes 
  Speech inflections 

  Sentence comprehension 


	44R

  Express emotions 

  Generate melodies 

  Inhibition actions 

  Monitor actions 
  Sentence comprehension 

  Speech intonation 



	45

  Aesthetic and music appreciation 

  Categories 

  Declarative memory 

  Digits 

  Episodic memory 

  Generate words 

  Phonemes 

  Grammar 

  Metaphor 

  Reasoning 

  Response inhibition 

  Sign language 

  Verbal fluency 
  Word and face encoding 

  Working memory 
	45L

  Attend to speech 

  Familiar odors 

  Generate melodic phrases 

  Phonemes 
  Retrieving categories 

  Speech inflections 


	45R

  Affective prosody 

  Monitor actions 

  Timed behavior 

	46

  Categorization 

  Chewing 

  Drawing 

  Monitoring oneself 

  Music appreciation 

  Strategy 
  Willfulness 
	46L

  Phonemes 

  Self-reflection 
  Verbal fluency 


	46R

	47

  Attend to speech 

  Categorization 

  Episodic memory 

  Inhibit adverse emotions 

  Intention 

  Phoneme 

  Word inflections 

  Temporal coherence 

  Working memory  
	47L

  Categorization 

  Familiar odors 

  Idioms 

  Make inferences during reading 

  Music appreciation

  Retrieve categories 


	47R

  Affective prosody 

  Behavioral inhibition 

  Manage conflict and reward 

  Monitor actions 

  Monitor unattended information 
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