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PROCEPTION IS A WALK IN THE 
PARK AND COPING A SQUAT

Jemma Smith and Alice Hortop

What is proprioception 
◦ Ayres 1972 “Proprioception is information is arising from 

the body, especially muscles, joints, ligaments and 
receptors associated with the bones” 

◦ Critical role in sensory integration, influencing motor 
actions and modulating our emotional states.

◦ Matthews 1988 ‘Providing the autonomic immune 
system with a clear and unambiguous map of the 
body” 

◦ Proprioception flow excites excites the autonomic 
immune system system and cerebral cortex enhance 
the emotional state: Parasympathetic and Sympathetic
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Proprioceptors 
(Stance/ Body in Space)
◦ Muscles Spindles are receptors found within the 

body of muscle used to detect changes in 
length or velocity of stretch

◦ Muscle Spindles contain intrafusal fibres, which 
are made up of thick and thin filaments 
(contractile proteins) at either end 

◦ A higher density of Muscle Spindles are found in 
areas responsible for fine motor action (e.g. 
fingers) and a lower density for big body 
movement (e.g. quads)

◦ Changes detected by Muscle Spindles is dealt 
with by the spinal cord, via the reflex arch

Proprioceptors (Stance/ Body in 
Space)

◦ The Golgi Tendon is situated between tendons and 
muscles, and has sensory nerve fibre that wraps around 
branches of collagen emanating from tendons

◦ It sends information about the strain muscles are exerting 
on the tendons and ligaments to the nervous system

◦ Input going to the nervous system can be processed 
consciously or unconsciously, depending on the state of 
the muscle

◦ Information from the Golgi Tendon can also be sent to 
the cerebellum and cerebral cortex, both are involved in 
regulation of movement
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The Spinocerebellar Pathway 

◦ This pathway conveys information to the cerebellum 
regarding the length and tension of muscle fibers.

The Dorsal Column Medial Lemniscal Tract (DCML)

◦ This tract conveys localized sensations of fine touch, 
vibration, two point discrimination, and proprioception 
from the skin and joints to the postcentral gyrus of the 
cerebral cortex.

The Trigeminal Lemniscus 

◦ This pathway, Like DCML which conveys tactile, pain, 
and temperature impulses from the skin of the face, as 
well as proprioceptive information from the facial 
muscles.

‘Kinesthesia, or the conscious 

awareness of joint position and 

movement, is phylogenetically more 

recent than the sense of touch or 

gravity.’ 

(Jean Ayres, 1972)
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How proprioception it work?

Poor proprioception.. Too much 
champagne

◦ Reduced balance

◦ Reduced awareness

◦ Reduced spatial construction

◦ Reduced visualisation 

◦ Reduced memory of actions and 
action forward planning
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Prone extension: Can someone 
assume the superman position or the 
fruit bowl with no words!

Proprioceptive Integration: with the 
Tactile System

◦ Tactile information is processed via the Somatosensory Cortex (receives all sensory 
information from the body) via the Dorsal Column- Medial Lemniscus Pathway (the 
sensory pathway for the Central Nervous System)

◦ It conveys both primary discrimination of touch and proprioceptive input – supporting 
feedback necessary to remember what the person has just done

◦ Both are involved in planning of motor action and refined movement
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Proprioceptive Integration: with the 
Vestibular
◦ Combines head movement in space and the orientation of the body to gravity

◦ Informing postural control, oculomotor control and feedforward to help the person 
plan and sequence motor action – anticipating actions in time and space

◦ Static position and velocity of movements can over-ride visual input from the eyes

Sensory Integration for Action

Tactile Proprioception Vestibular Action
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Modulating and Discriminating
◦ Modulating effects of proprioception over other senses appear to occur at the level of 

the Cerebellum (balance), Thalamus (directs of sensory information, smell the special 
rule) and Somatosensory Cortex (processes sensory information)

◦ Discriminative effects ‘calibration’ (quality of movement) in time and space e.g. the 
ability to gently turn on a tap, not stir soup too strongly so it spills and control the force 
you pop a champagne cork

Provide the right challenge for the 
proprioceptive system
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Proprioception is always grounding 
and organising
◦ Heavy Work and Sport: bouncing crashing, jumping, ball and racquet sports 
◦ Muscles moving in play: climbing frame, trampoline

◦ Exercise against resistance:
◦ Swimming
◦ Riding a bike
◦ Push and pull activities eg row boat, rowing machine
◦ Adults post 16 weights, wrist weights and ankle weights (adults only to be careful of growing 

bones)

◦ Slow and sustained movements – more stretch eg. Pilates, ballet, marshal art

◦ At Home: sweeping, hoovering, mowing lawn, untangling and pulling hose, pushing 
furniture

The Man Without Proprioception

https://www.youtube.com/watch?v=pMEROPOK6v8

https://www.youtube.com/watch?v=pMEROPOK6v8&feature=youtu.be

