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Objectives
• Identify	the	neural	structures	and	pathways	involved	with	
sensorimotor	integration

• Describe	the	various	sensory	receptors	in	the	skin,	joints,	and	
muscle	and	how	they	affect	balance,	coordination,	and	overall	
function

• Understand	the	age-related	changes	in	somatosensory	function	
• Describe	the	elements	of	an	exercise	training	program	for	
enhancing	somatosensory	function	and	its	relationship	to	other	
training	elements

• Employ	progression	and	regression	strategies	to	modify	exercises	
for	clients	of	differing	levels	of	function



Exploring Somatosensory Function 
and It’s Impact on Balance



Balance: A Complex Phenomenon 



The Somatosensory System – The Very 
Definition of Sensorimotor Integration!!



Difference Between Mechanoreceptors 
and Proprioceptors

• Mechanoreceptor:		Detects	external	stimuli	affecting	the	body

• Proprioceptor:		Monitors	internal	condition/position

• Somatosensory	system	function	dependent	on	BOTH	MR	and	PR	
function



Somatosensory Receptors

Location Intensity Duration



Skin Mechanoreceptors

• Sensitive	to	touch,	pressure,	movement	speed,	tension	and	stretch

SLOW

RAPID



Articular Mechanoreceptors

• Detects	initiation,	cessation,	duration	and	speed	of	movement

• Type	I:		Capsule,	Joint	Position	&	Joint	
Motion

• Type	II:		Capusle (deep),	Onset	of	Joint	
Motion

• Type	III:		Ligaments,	End-Range	of	
Motion

• Type	IV:		Deep	Joint	&	Bone,	Pain	
Sensation



Muscle & Tendon Proprioceptors
Brain/Spinal Cord Modulation

• Sensitive	to	tension	and	stretch



Age-Related (maybe…) Physiological 
Changes to SS System

• CNS	and	PNS	changes
• Loss	of	sensitivity	(more	stimulation	needed	to	signal	motor	response
• Reduced	nerve	transduction	speed

• Stiffness	of	muscle,	connective	tissue	&	joint	structures

• Potential	disease	processes	– Neuropathy,	Cognitive	Impairment

• Previous	musculoskeletal	injury



Mechanism of Adaptation
Clinical Kinesiology, Kim, Van Ryssegem, Hong, 2011



Developing an Effective 
Somatosensory Exercise Program





Optimal Adaption:  The Flow Channel























Basic Progression/Regression Strategies 
for Somatosensory Challenges

• Joint	Mobility	– Seated,	Standing,	Single	Leg,	Multijoint,	Sensory/Balance	Challenge
• Sensory	Stimulation	– Stationary,	Moving,	Direction,	Sensory/Strength	Challenge
• Muscle	Strength/Power	– External	Assistance,	Loading,	Body	Positioning
• Static	Balance	– External	Assistance,	Displacement,	Direction
• Dynamic	Balance	– External	Assistance,	Displacement,	Direction,	Speed
• Gait	Enhancement	– External	Assistance,	Step	Complexity,	Sensory/Strength	
Challenge



Thanks	&	Stay	Tuned!!

Next:		Episode	#17	– Sensory	Neuroscience	
w/	Ryan	Glatt – Thursday	October	15th	5:30pm	PDT
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