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Close your eyes and touch your nose. If everything is 
working properly, this should be easy because your 
brain can sense your body, as well as its position and 
movement through space. This is called 
proprioception. But how does this "sixth sense" work 
— and what happens when it clashes with other 
senses? 
 
We're all familiar with the five standard senses, 
which include vision, hearing, smell, taste and touch. 
The idea that there are only five of them has been 
rooted in our minds since the time of Aristotle, who 
explicitly rejected the idea of a sixth sense.  
 
But for centuries scientists have seriously entertained the idea of a sixth sense that allows us to perceive our 
bodies. 
 
There remains a lot of debate about whether this sense, which later became known as proprioception, can be 
considered an additional sense alongside the five standard ones. After all, the five senses all allow us to 
experience the outside world, whereas proprioception allows us to understand our physical place within that 
world. 
 
Sixth sense or not, proprioception is recognized as being vital to our daily experiences and something that 
contributes to our overall body ownership. As Nature's Allison Abbot says: "Without it, our brains are lost." 
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What Is Proprioception? 
 

Let's start with what proprioception is not. 
Proprioception is not the vestibular system — the master controller of our 
balance and spatial orientation. However, the vestibular system does 
contribute to the guidance of our bodily movements. 
 
According to a 2012 review on the topic, proprioception includes "the senses of position and movement of our 
limbs and trunk, the sense of effort, the sense of force, and the sense of heaviness." Proprioception uses 
receptors located in the skin, muscles and joints to build the internal sense of our bodies. 
 
Surprisingly, the study of proprioception began hundreds of years ago. In 1826, neurologist Charles 
Bell questioned what functions the muscles had, other than to contract under the command of motor nerves. 
He concluded that they must provide our brains with the position of the body and limbs when the brain has no 
other way of knowing these things (such as if you can't see your limbs). In 1887, neurologist Henry Charlton 
Bastian proposed "kinesthesis" to replace the common terms "muscular sense" and "sense of force." To 
Bastian, kinesthesia, then, was the perception of the position and movements of the limbs, as well as their 
degrees of resistance and weight. 
 
Almost 20 years later, in 1906, neurophysiologist Charles Scott Sherrington coined the terms proprioception, 
interoception and exteroception. Proprioception, he said, was an awareness of the body, which stems from 
sensory receptors — proprioceptors — in the muscles, tendons and joints. Interoceptors and exteroceptors 
provide the brain with information about the internal organs and external world, respectively. 
 
Originally experts believed we figured out the positions of our limbs from our muscles. But in the 20th century 
they ascribed this to joints instead, based primarily on studies on the stretch receptors in the knee joints of 
cats. Today the view has flipped again, with most physiologists believing that the principle proprioceptors are 
housed in the muscles. 
 
How Does It All Work? 

 

For the most part, proprioception works because of muscle spindles 
(below), a kind of sensory receptor within muscles. Research in the 
1960s and 1970s found that muscle spindles detect the changes in 
length and velocity of a muscle, and then transmit that information 
to the central nervous system via sensory neurons. The changes 
detected by the muscle spindles also signal the angle of related 
joints, though joints have receptors that may contribute information 
about limb positions. Additionally, the skin has stretch receptors, or 
mechanoreceptors, that can detect small movements of the limbs. 
 
These proprioceptors, of course, can also work in the absence of movement — this is how we instinctively 
know where our hand is, even when it's still. But there are other proprioceptive sensations that are always 
associated with movement, which are known as the senses of effort, force and heaviness. 
 
The brain — particularly the cerebellum — takes information from all of these proprioceptive inputs to try to 
determine the location and movement of body parts. But the way we sense our body and its motion generally 
involves more than just proprioception. 
 



Scientists have also known for many years that our vision strongly affects 
our sense of body in space. In 1999, researchers found that visual cues 
and proprioceptive cues about the position of the arm are encoded on to 
the same neurons in the premotor cortex of monkeys. Research also 
suggests that our vision is involved with charting out the path and 
kinematics of our reaching movements, while proprioception turns this 
plan into action. One study even suggests that vision sometimes trumps 
proprioception when it comes to determining the positions and 
movements of body parts. 
 
Building A Sense of Ownership 

 

Importantly, proprioception and our ability to detect the movement and location of our body parts contribute 
strongly to our sense of body ownership, or the knowledge that our body belongs to us and not someone else. 
Recently, scientists discovered that the brain doesn't require visual input for body ownership — only 
proprioception is necessary (though vision helps). And a few studies have showed that proprioception and 
multisensory integration are important for the development of body awareness during infancy. Body 
perception may even be present in newborns. 
 
But what does this mean for people whose proprioception isn't working because of spinal cord injury or other 
issues? Is their sense of their bodies different? According to some research, the lack of these inputs results in a 
"disturbed sense of an embodied self." 
 
Though proprioception is vital to sensing our bodies and developing a sense of ownership of your body, it's not 
infallible. This is especially clear when you consider just how easy it is to get your sense of your own body to 
contradict with what your see with your eyes. 
 
The most well known example of this is the "rubber hand illusion." This illusion basically boils down to 
convincing someone that a rubber hand is part of their body by gently stroking the rubber hand and the 
person's (hidden) hand at the same time. This causes the person's brain to shift its sense of hand position from 
the real hand to the rubber hand, a phenomena that's called proprioceptive drift. Research has shown that 
this proprioceptive drift can also occur using virtual reality. 
 
Misguided proprioception may also be behind phantom limb phenomena — an amputee's sensation that their 
missing limb is still there. A few years ago, scientists proposed that phantom limb pain is the result of 
"proprioceptive memory," a kind of conflict between vision and memory. The brain remembers the positions 
of the limb and its relation to the body and other limbs (based on proprioception), but the eyes don't see the 
limb. The researchers argue that proprioceptive memory may be why so-called mirror treatment — which 
involves viewing the reflection of the intact limb superimposed over the missing limb — works to relieve 
phantom limb pain. The treatment, in a way, resolves the conflict between the visual and memory systems. 
 
Signs Of Proprioceptive Dysfunction: 
  
If they are under responsive to proprioceptive input (i.e. sensory seeking) they will... 
  

 walk to hard, push too hard, bang too hard write too hard, play with objects too hard, etc.  

 be the loud ones, rough ones, crashers, movers, shakers, runners, jumpers, and bouncers (i.e. an insatiable 
bundle of energy!) 

 shake his legs or constantly bang the back of his foot on the floor/chair while sitting in class  

 play too rough (often hurting himself or others), jump off of or crash into ANYTHING he can  



 crack his knuckles, chew on his fingers, bite 
his nails until they bleed, chew on pens, gum, 
pencils, clothing collars, sleeves, or strings, or 
inedible objects (i.e. paper clips, pieces of toys 
etc.)  

 enjoys TIGHT clothes (i.e. turtlenecks, tight 
belts, hoods, hats, jackets zipped ALL the way 
up, tight pajamas etc.) 
 
 
If they have poor motor planning, body 
awareness, or motor control, they will...  

 have difficulty climbing, running, riding a bike, doing jumping jacks, hitting a ball, roller skating, etc.  

 have difficulty tying shoes (this is a great resource..."Tie Your Shoes: Rocket Style/Bunny Ears ") or knowing 
how to move his body when you help him get dressed/undressed  

 frequently bump into objects and people accidentally  

 trip and fall often 

 have difficulty learning to go up and down stairs, and may be frightened by them (escalators too) 
 
 
Signs of postural instability will include... 

 slumping at desk, dinner table etc.  

 appear to be "limp" and lethargic all the time  

 needing to rest his head on his hands or lay his head down on his arm on the desk/table while working  

 having poor posture during motor tasks  

 being unable to stand on one foot and have difficulty with any balancing tasks 
 
 
As a result of proprioceptive dysfunction, and the struggles/challenges these children must face everyday just 
trying to accomplish normal childhood activities, they may become "emotionally insecure". They may avoid 
many typical play experiences, become shy, be afraid to try anything new, lack self-confidence and self-
esteem.  
 
If you have, or know, a child who has a sensory processing disorder, please understand there is a 
NEUROLOGICAL reason they are doing these things! 
 
I know the "sensory seeking" kids can try our patience, but understand one 
of the best ways we can help them is to give them appropriate and frequent 
opportunities for "deep pressure" activities. I also know the clumsy, 
uncoordinated kids can tug at our heart strings, make us angry or 
frustrated, but know that if they get the proper treatment, they CAN 
overcome (or adapt to) many of the "symptoms" of proprioceptive 
dysfunction without losing too much self-confidence. Will they ever be a 
professional baseball player, ice skater, or gymnast?  
 
Probably not. But, with the right kind of help they will finally be able to 
button, tie, zip, hit a ball, catch a frisbee, write out an assignment without 
breaking their pencil tip, etc. and begin to fit in with their peers and gain 
self-esteem. 
 



 
 
 
For their sake, get them the help they need. Their poor little hearts are sad. They feel "different", left out, 
are struggling so hard, and losing more self-confidence every day. Like I say, "if we can help even ONE 
child..." 
 
Sensory Seeking Proprioceptive Behavior 
 
Those people who are sensory seeking for proprioceptive movements may do things like stomp their feet or 
find activities where things crash and smash into each other.  They might also seek out activities where they 
push, pull or drag things around (think: pushing tonka trucks around the backyard).  Bear hugs and 
roughhousing are high on the list of things they like to do.  They might like deep pressure and squeezes as a 
way to calm down.  Basically, you can’t go wrong if you wrestle with and roughhouse with a sensory seeker. 
 
Struggling With Grading Movement 
 
The person who struggles with grading movement has problems judging the weight of objects.  When they 
pick an item up, they might lift too much and fling it.  They might accidentally slam doors because they don’t 
judge the weight of the door very well.  They might misjudge how much force they are exerting when petting 
animals and press too hard. In other words, their brain doesn’t process  
 
Things you can do: 
 
Contact an OT if you believe that your child might 
have sensory processing disorder. Here is a list of 
things you can do to help with Proprioceptive 
Dysfunction:  
 
 Play “Burrito”:  Wrap your child up in a blanket 
so tight that they can’t escape.  If they are a sensory 
seeker, they will love it.  They’ll probably ask to do 
this over and over. 
 Roughhousing:  Sensory seekers love to be 
wrestled with, thrown over a shoulder and given a 
pretend smack down.  My kids love to try and take 
me down. So we play wrestle, they “get” me and 
my husband and we “get” them back:-)  It is all in 
play. 
 Get a trampoline:  Jumping gives muscles a chance to feel proprioception, offering the brain a chance to 
process the feeling deeply.  Trampolines are a much more acceptable way to get the “wiggles out” without 
stomping on the floor.  Some trampolines even have a safety bar to hang on to for balance.  They’re available 
at most sports stores but if you don’t want to pay full price, ask around or check Craigs list or eBay. 
 Push things around:  Since we have boys in our house, we have many trucks.  The big dump trucks are 
perfect for loading stuff up and shoving it around the yard.  In the house, we shove around any member of the 
fleet of trucks we have in the toy room.  If you don’t have trucks, try brooms, rakes, wagons, strollers, vacuum 
cleaners… anything that gets the whole body moving. 
 Carry around heavy objects:  Let them carry heavy grocery bags, heavy backpacks, or boxes. 



 Weighted or pressure vest:  Ask an OT which might be best for your child: a weighted vest or a pressure 
vest.  I am unsure of the difference between them and there is apparently some difference.  My son has used 
both in school with some success. 
 Ride a bike:  Getting the whole body moving by riding a bike or tricycle can be very helpful.  If your child 
struggle to negotiate balance, make sure he or she has training wheels or try a balance bike. 
 Crash Pad:  Crash pads are very fun.  We made one out of an old feather bed.  They are basically a giant 
beanbag that you can run and crash into.  The crash pad had a short life in our house, however, since we have 
hardwood floors that are not very forgiving once the feathers stop providing cushioning. 
 Pogo Stick:  If your child is good with balance, a pogo stick might be a lot of fun to get that proprioceptive 
input. 
 Squeezes and massage:  Everyone is different with their pressure needs, but figure out the right amount of 
pressure to include in a massage or squeezes.  If we’re in a hurry, I will squeeze my son’s arms, with a fairly 
deep amount of pressure, legs, hands and feet (5 times each) to give him the sensory input he needs to calm 
down.  If we’re sitting anywhere for a length of time, I will scratch or rub his back.  If I’m lucky he’ll even fall 
asleep! 
 Weighted Blankets:  Weighted blankets give that deep pressure that some children need.  The weight of 
the blanket is thoroughly relaxing.  My mom was kind enough to make a weighted blanket for my son (which 
he uses most nights).  If you aren’t handy with a sewing machine or don’t have a mom that is an excellent 
seamstress, there are many people who can make these awesome blankets for you.    
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