
Explainer: How do our bodies balance
themselves?

Lauren Hernandez of the United States performs on the balance beam during the artistic gymnastics women's apparatus

final at the 2016 Summer Olympics in Rio de Janeiro, Brazil, August 15, 2016\. AP Photo 

Balance is the key sense that gives much-needed stability to our teetering, upright bodies.

Good balance is usually associated with having stable posture, but it also has a lot to do

with visual stability.

The importance of the balance system is shown by the vast number of connections it

makes with the brain. These connections reveal that the forces of motion we create and

encounter in the environment can go on to affect many parts of the brain. That includes the

parts of the brain that control vision, hearing, sleep, digestion, and even learning and

memory.

Every sensory system uses receptors outside the brain to gather information about the

environment. For example, the visual system uses receptors in the eye's retina to detect

light. The balance system uses specialized receptor cells in the inner ear that can sense

motion.
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Your Ear Is Good For More Than Just Listening To Music

While obviously associated with hearing, the inner ear is also important for balance. It has

a maze-like structure made up of a series of canals and ducts filled with fluid. Within this

labyrinth are five balance receptors. These are carefully placed to detect different types of

movement. There are three receptors for head rotation, another for accelerating

horizontally — that is, for moving forward or backward — and one for vertical acceleration,

or gravity.

Each balance receptor is an organ made up of thousands of cells with long hair-like

projections. When the head moves, these so-called hair cells are excited when their

projections are pushed in a particular direction by a sort of fluid called endolymph.

Movement of endolymph within the inner ear is a bit complicated. When you spin a bowl of

water, for instance, the water takes time to “catch up” with the bowl as it turns. This lag is

due to inertia and applies to all fluids, including endolymph.

When the head begins to move, the endolymph stays still at first. In turn, the endolymph

moves rather quickly in the opposite direction of the head. This relative movement excites

the hair cells, whose job it is to detect that particular head movement.

So in an elegant and precise way, endolymph and hair cells work together to give a

constant stream of information about head movement to the brain.

Your Reflexes Are Better Than You Give Yourself Credit For

The inner ear balance organs are remarkable in their ability to detect head movements

both small and large, fast and slow, and in any direction. The brain uses signals from the

organs to orchestrate a suite of balance reflexes that control our muscles, right down to our

toes!

These reflexes not only control our muscles of posture but our eye muscles as well.

Together, these reflexes work behind the scenes to help us remain upright and see what's

around us in an ever-changing and ever-moving physical environment.

Maintaining our upright posture is an obvious job for our extra-sensitive and responsive

balance system. However, it also has a profound effect on the control of our eye

movements. When we jog or walk, the constant up-and-down movement makes our vision

less stable.

Like footage from a hand-held camera, even a simple jog along a flat path or a smooth

road would result in unstable and shaky images. When watching hand-held camera

footage, it can be unpleasant and difficult to focus on still objects like trees. They are

moving too violently.
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But what about our eyes? Thankfully, our visual field is remarkably stable when we jog. This

is due to a reflex most of us take for granted, called the vestibulo-ocular reflex.

The vestibulo-ocular reflex is one of the fastest and most active reflexes in the human

body. It uses head movements detected by the inner ear to generate corresponding eye

movements that are equal – but opposite in direction – to head motion. Even as our head

jerks and moves, our brains subconsciously are adjusting our eye position, and it helps

give us a stable field of vision.

So Smooth You Don't Even Know You're Doing It Right Now

For many, the idea of suddenly losing a sense like vision or hearing is terrifying (and rightly

so). A sudden loss of your sense of balance would be similarly catastrophic.

Initially, a frightening dizziness would prevent you from completing even simple daily tasks

without falling over. The worst symptoms will fade over time as you begin to rely more

heavily on other senses, such as vision. But even a partial loss of the vestibulo-ocular

reflex would mean you have to stop and stand still every time you wanted to recognize

someone's face, or read the price of a grocery item.

The fact that we are almost totally unaware of this elegant reflex is evidence of the superb,

undercover work the balance system does for us. It not only allows us to walk without

falling over, but also gives us a constant and reliable view of a beautifully changing world.
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Quiz

1 Which sentence from the article would be LEAST important to include in an objective summary

of the article?

(A) While obviously associated with hearing, the inner ear is also important for

balance.

(B) So in an elegant and precise way, endolymph and hair cells work together to

give a constant stream of information about head movement to the brain.

(C) The inner ear balance organs are remarkable in their ability to detect head

movements both small and large, fast and slow, and in any direction.

(D) When watching hand-held camera footage, it can be unpleasant and difficult

to focus on still objects like trees.

2 The author develops the CENTRAL idea of the article by:

(A) explaining the difference between the function of the inner ear and the

function of eye muscles

(B) describing the different types of movement involved in keeping our body

stable while walking

(C) describing how our ears and eyes detect and respond to movements of our

body

(D) explaining how our life would change if we lost our balance or our visual

stability

3 Read the paragraph from the section "Your Reflexes Are Better Than You Give Yourself Credit

For."

Maintaining our upright posture is an obvious job for our extra-

sensitive and responsive balance system. However, it also has a

profound effect on the control of our eye movements. When we jog or

walk, the constant up-and-down movement makes our vision less

stable.

In the second sentence of the paragraph, the word "profound" connotes a sense of:

(A) significance

(B) exaggeration

(C) surprise

(D) uniqueness

This article is available at 5 reading levels at https://newsela.com. 4



4 Read the paragraph from the section "Your Ear Is Good For More Than Just Listening To

Music."

Each balance receptor is an organ made up of thousands of cells with

long hair-like projections. When the head moves, these so-called hair

cells are excited when their projections are pushed in a particular

direction by a sort of fluid called endolymph.

How does the word "so-called" affect the meaning of the sentence?

(A) It establishes that the hair cells do not act like true cells.

(B) It suggests that it is unclear which hair cells get excited.

(C) It indicates that the hair cells are not really made of hair.

(D) It conveys some doubt that the hair cells really get excited.
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