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What are neurodevelopmental movements? 
Crucial for maturity of the brain, body, and sensory systems  

Innate	movements	of	womb	and	infancy	

¥  Infant	reflexes—primitive	and	postural.		
Involuntary	movements	in	response	to	a	sensory	
stimulus	

¥  Developmental	movements	

¥  Innate	rhythmic	movements—sucking,	crawling,	
kicking,	and	many	others.		
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Innate Infant Movements Have Jobs 

¥  Brain	and	Nerves–develop	the	brain	and	nerve	networks	

¥  Senses—provide	stimulation	necessary	for	sensory	development	

¥  Muscle	Tone,	Muscle	Strength,	Stamina,	Coordination	

¥  Emotional	and	Social	Skills—brain	maturity	to	be	able	to	manage	the	
emotions,	control	impulses,	communicate		

¥  Learning—develop	the	brain	and	sensory	foundations	for	learning		

¥  Balance	and	Posture—ability	to	be	upright,	aligned,	free	of	tension	



www.moveplaythrive.com		©2023Sonia	Story	

Posture • Core strength • Balance • Muscle development • Sensory development   
Focus • Speech • Social-emotional skills  •  Impulse control • Leaning  • Calm and stillness  

They are all inter-related and all depend on infant movements (Blomberg, 2007) 

*Photos from Kathleen Porter, author of Healthy Posture for Babies and Children   
www.kathleenporter.com  

	
Without	innate	movements,	
full	development	cannot	
take	place—poor	focus,	
sensory	discomfort,	inability	
to	be	still,	and	anxiety	are	
common.	
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Common	challenges	when	innate	infant	movements	are		
hindered	in	development,	or	reactivated	with	trauma	

¥ Muscle	aches	and	tension,	
fatigue,	headaches	

¥  Learning	delays	

¥  Poor	core	strength	&	posture	

¥  Sleep	issues	

¥  Anxiety—Fight	or	flight	states	

¥  ADD/ADHD	

¥  Sensory	Processing	Disorders	

¥  Poor	Balance	

¥  Freeze	states;	withdrawal	
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Gross	motor	
performance	in	
infancy	and	early	
childhood	was	
predictive	of	the	
levels	of	anxious	
and	depressive	
symptomatology	
for	children	
between	the	ages	
of	6	to	12	years	
(Piek	et	al.,	2010).		

 
Are deficits in early motor skills connected to anxiety? 
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“The	foundations	for	skills	that	are	needed	throughout	

life	are	established	in	early	development”		
(Kornhaber	et	al.,	2007,	p.	484).		

	

Kornhaber,	L.,	Ridgway,	E.,	&	Kathirithamby,	R.	(2007).	Occupational	and	physical	therapy	approaches	to	
sensory	and	motor	issues.	Pediatric	Annals,	36(8),	484-493.	
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“For most children 
with developmental 
trauma, their 
neurology is 
impaired at the level 
of the primitive 
brain. Yet most 
therapeutic 
interventions target 
higher brain regions 
(limbic and 
cortical).” 
Teri	Gelgood,	LMFT	
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We can transform fight-flight-freeze states 
by using the principles of healthy 
development and neuroplasticity. 
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Infant Rhythmic Movements (IRM)  
Excellent first movements to help with anxiety 

¥  All	healthy	babies	do	a	large	variety	of	innate	rhythmic	
movements	in	early	infancy	

¥  Calm	and	mature	the	brain,	body,	and	sensory		systems	

¥  Key	for	developing	resilience	&	sensory	integration	

¥  Key	for	healing	trauma	
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Rhythmic Movements for Calming and Brainstem Regulation—
Excellent for healing trauma and anxiety 

	

The	only	way	to	move	from	high	
anxiety	states,	to	calmer	more	
cognitive	states,	is	rhythm—
patterned,	repetitive,	rhythmic	
somatosensory	activity.	
	

Photo	and	paraphrase	of	interview	excerpts	with	Bruce	D.	Perry,	MD	from		
https://attachmentdisorderhealing.com/developmental-trauma-3/	
Accessed,	10-18-2018	(Emphasis	Added)	

Bruce	D.	Perry,	MD	



www.moveplaythrive.com		©2023Sonia	Story	

Challenges associated with atypical rhythm 

¥  Speech	and	language	
disorders	

¥  Developmental	
coordination	disorder	

¥  ADHD	symptoms	

¥  Dyslexia	

These	are	all	associated	with	atypical	
rhythm,	or	“rhythmic	impairment”	
Ladányi	E.;	Persici	V.;	Fiveash	A.;	Tillmann	B.;	Gordon	
R.L.	(2020).	Is	atypical	rhythm	a	risk	factor	for	
developmental	speech	and	language	disorders?	
WIREs		
Cogn	Sci.	2020;11:e1528.	https://doi.org/10.1002/
wcs.1528		
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Help	for	Severe	Behavior—Child	in	Fight-or-Flight	Calms	with	IRM 
OT	is	amazed	at	changes	in	6	weeks	

I	had	one	of	my	patients	begin	doing	the	rhythmic	
movements	[from	the	Online	Brain	and	Sensory	
Foundations	course]	6	weeks	ago.	This	child	is	8	years	
old	and	attends	a	special	school	for	emotionally	and	
behaviorally	challenged	children	that	can't	attend	
regular	public	education.		When	he	gets	frustrated	at	
school,	it	typically	results	in	a	major	melt	down	with	
hitting,	throwing	desks	and	chairs,	and	yelling.	He	has	
had	4-5	adults	holding	him	down	on	the	floor	at	times.		
This	boy	has	not	had	hardly	any	behavior	or	emotional	
outbursts	like	I	described	since	he	has	started	doing	the	
rhythmic	movements	at	home	or	at	school.		

He	has	already	made	great	gains	with	balance,	
coordination,	sensory	processing,	impulse	control,	and	
frustration	tolerance	and	it	has	only	been	6	weeks.		
Amazing!!	
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Life Cycle of a Primitive Reflex 

¥  Primitive	infant	reflexes	are	designed	to	
§  Emerge	
§  Repeat	until	integrated	(jobs	are	complete)	
§  Become	dormant—inhibited	by	higher	brain	centers	

Innate	infant	reflexes	have	long	been	used	in	infant	
assessment	for	determining	the	health	or	dysfunction	of	
the	central	nervous	system	(CNS)	Fiorentino,	1973	.	
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Common Challenges Linked with Retained 
Primitive reflexes 

¥  Anxiety	

¥  ADHD		

¥  Sensory	disorders	

¥  Learning	challenges	

¥  Poor	Balance,	poor	posture	

¥  Speech	&	language	challenges		

¥  Emotional	and	behavior	difficulties	

¥  Schizophrenia	

These	conditions	are	all		associated	
with	retained	primitive	reflexes	in	

research	literature.	
	

Get	Evidence	eBook	on		
FREE	resources	page	

https://moveplaythrive.com/MentalHealth	
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Children	with	emotional	and	behavioral	
difficulties	(EBD)	also	tend	to	have	
motor	skills	deficits	and	retained	
primitive	reflexes	compared	to	children	
with	no	EBD.	
	
Motor	issues	and	retained	primitive	
reflexes	were	each	statistically	
significant	predictors	of	EBD.		
	
"Specific	approaches	aimed	at	
improving	different	aspects	of	motor	
function	in	school	children	with	EBD	
should	be	incorporated	into	classroom	
practice	as	a	matter	of	urgency,	with	a	
particular	emphasis	on	early	
intervention"	(Taylor	et	al.,	2020).		
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¥  Can	be	stimulated	by	multiple	sensory	inputs—arms	and	legs	
extend	and	move	outward	in	a	startled	pattern,	then	arms	
return	inward	with	a	clinging	motion.		

¥  The	motion	is	often	accompanied	by	a	gasp	and/or	a	cry	

¥  Adrenaline	and	cortisol	are	produced	during	the	Moro	
response	

¥  Unintegrated	Moro	reflex	is	associated	with	constant	fight-
or-flight	states	and	increased	sensitivity.	  

Moro reflex—Key to a felt sense of safety and calm 
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¥  Physiological responses of Moro reflex—
increased heart rate, increased breathing rate, 
sweating, secretion of adrenaline and cortisol 

¥  Retained Moro = same as CNS states of anxiety  
§  Feeling	keyed	up,	on	edge	
§  Irritability	
§  Muscle	tension		
§  Easily	fatigued	
§  Elevated	stress	hormones 

 
¥  Retained (active) Moro reflex could result in 

inattention, anxiety, hyperactivity, and sensory 
challenges 

Fight-or-flight states are linked with retained Moro reflex 
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Retained Primitive Reflexes  
Linked to Mental Health Challenges 
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Bart,	Orit;	Yair	Bar-Haim;	Einat	
Weizman;	Moran	Levin;	Avi	
Sadeh;	Matti	Mintz	

	

Research	in	Developmental	
Disabilities,	30,	486–495,	2009		

Better balance lowers anxiety, increases self-esteem 
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“I	have	been	more	than	thrilled	with	the	results	I	have	
been	seeing	in	the	short	time	I	have	been	using	
neuro-sensory-motor	interventions	with	clients.	Some	
examples	include	a	toddler	no	longer	having	
separation	anxiety	when	her	adoptive	mother	has	to	
go	somewhere	without	her,	and	a	9-yr	old	boy	having	
fewer	dissociative,	aggressive	episodes	at	home.” 

Teri	Gelgood,	LMFT	

A	Sensory-Motor	Approach	
Innate	Rhythmic	Movements	and	Primitive	Reflex	Integration	
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moveplaythrive.com	

19	credit	hours		
via	NBCC	
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Key Points 

¥  Retained	primitive	reflexes	often	play	a	role	in	sensory	disorders	and	
anxiety	and	fight-flight-freeze	states.	

¥  When	balance	skills	are	poor,	anxiety	is	common.	Conversely,	improving	
balance	in	children	lowers	anxiety,	increases	self-esteem,	improves	focus.	

¥  Innate	neuro-movements	appear	to	transform	anxiety	disorders	by	
calming	and	developing	the	brain	and	sensory	systems	


