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Have you ever wondered how people maintain their balance? This
article is an exploratory journey into the human body’s remarkable
balance system. Many body parts work together to stay upright.
This article explains why balance can become challenging as people
get older and why some people, like gymnasts and dancers, are
exceptional at it. Importantly, this article also covers the science
behind falls and the importance of balance exercises for preventing
them. Falling does not have to be part of getting older. By learning
about balance, we can appreciate the intricate teamwork within our
bodies and discover ways to help our older relatives and friends to
improve their stability. Using the strategies in this article, you can help
older adults stay upright, and change wobbles into wins!

kids Volume 12 | Article 1439440 @ 1


https://kids.frontiersin.org/
https://kids.frontiersin.org/article/10.3389/frym.2024.1439440
https://kids.frontiersin.org/article/10.3389/frym.2024.1439440
https://doi.org/10.3389/frym.2024.1439440
https://kids.frontiersin.org/articles/10.3389/frym.2024.1439440
https://kids.frontiersin.org/
https://kids.frontiersin.org/article/10.3389/frym.2024.1439440
https://kids.frontiersin.org/article/10.3389/frym.2024.1439440
https://kids.frontiersin.org/article/10.3389/frym.2024.1439440

PROPRIOCEPTORS

Sensors in muscles and
joints that help people
know where their body
parts are, even when
they cannot see them.

Figure 1

To stay upright, people
need their
proprioceptors, eyes,
otolith organs,
semicircular canals,
and their cerebellums.
People also need
enough reaction time
to respond to a trip, and
they need coordination
and muscle power to
stay upright if
something goes wrong.

OLDER PEOPLE CAN TRIP OR WOBBLE

Falls are surprisingly common, and they typically become more
common as people get older. Around one in three people aged 65+
fall each year. Some people need to go to hospital after a fall. Balance
has a big role in keeping us upright, or in other words, preventing us
from falling. So it is worth thinking about how balance works, and how
we could all improve our own balance and help other people improve
their balance, too.

HOW OUR BODIES BALANCE

So much is going on inside our bodies to keep us upright, regardless
of whether you are a tightrope walker, a sleepwalker, a dog walker, or
anything in between!

First, proprioceptors are tiny sensors in our muscles, tendons, and
joints that send messages up to the brain when they sense stretch,
pressure, or movement (Figure 1). If you start to trip or slip, these
sensors send their messages up to your brain. Additionally, your eyes
are like cameras, taking photographs to help the brain understand
where you are in space. For example, when you ride a bike, your brain
sees the road, trees, and other kids. It knows you are moving forward.
If there is something in the way that you could trip over or run into,
your eyes send a message to your brain.

Cerebellum is the
back part of the brain .
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OTOLITH ORGANS

Parts of the inner ear
that help people stay
balanced by sensing
movement and gravity.

SACCULE

A small part inside the
ear that helps people
feel up and down
movements, like
bouncing or jumping.

UTRICLE

A small part inside the
ear that helps people
feel side-to-side
movements, like when
they turn their head.

SEMICIRCULAR
CANAL

Curved tubes in the ear
that help people keep
balanced when they
spin or turn quickly.

CEREBELLUM

The back part of the
brain which, among
other things,
coordinates balance.

At the same time, deep in your inner ear are two otolith organs called
the saccule and utricle, which send messages to your brain, like,
"Hey, we are leaning left!” or “We are looking up!”. It is like we have
little gravity compasses to help us stay upright. Deep inside your ears,
you also have semicircular canals filled with tiny crystals. When you
move your head, these crystals jiggle around. Your brain notices this
movement and figures out which way your head and body are tilting
or turning.

After getting all these messages, a part of the brain called the
cerebellum helps you stand upright, walk without wobbling, and
even catch a ball—like a balance coach. The cerebellum is also the
secret behind humans’ incredible coordination! We need to have good
reaction time to quickly respond to hazards that might make us trip or
slip, and we need strong muscles that can turn on quickly, to help us
stay upright if we do start to fall. We must coordinate all these actions
to turn the right muscles on and off at the right times. The cerebellum
helps us do this! Our bodies clearly have a fantastic team of parts,
working together to keep us steady.

EXTREME BALANCE HEROES

You may have come across some people who are very good at
balancing because they have practiced movements and positions
many, many times, over and over again. Here are some examples:

» Gymnasts: Twisting and flipping through the air, gymnasts must
have excellent balance to land on their feet every time.

e Dancers: Ever seen a ballet dancer spin gracefully on one toe?
Dancers train for years to make those well-balanced pirouettes
look effortless.

e Rock Climbers: Scaling vertical cliffs and overhangs, rock
climbers rely on balance as much as strength. They stay
steady, even when perched on the tiniest of footholds, all while
calculating their next move to ascend safely.

e You: If you can go about daily activities (like walking around,
climbing stairs, or pushing yourself in a wheelchair) without falling
to the floor, your balance systems are working hard without you
realizing. This is because you have learnt to do these activities
so well, your brain can now do them without you thinking
about them.

WHY MIGHT OLDER ADULTS WOBBLE?

Everyone gets a little weaker and wobblier as they get older. Older
people’s balance systems can stop working so well, their reaction
times can get a little slower, and their muscles can get a little weaker.
This makes people more likely to “lose their balance”, slip or trip, and
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have a fall. Additionally, in older people, eyesight can get a bit blurry,
and hearing is not always as sharp. This can make it harder to see
bumps in the path or hear things behind them, leading to surprises that
throw them off balance. But it is not just age. Some health problems
and medicines, uneven floors, or messy rooms can make anyone trip,
young or old.

WHAT DOES SCIENCE TELL US?

Research has helped scientists better understand falls and how to
prevent them. We now know that falling does not have to be part of
getting older. Exercise and generally being more active can help keep
the balance systems working well. Exercises can also prevent a lot of
falls, especially exercises that make balance better [1]. Exercises that
make our muscles stronger can help, too. Any physical activity is good
for us—the World Health Organization tells us that "any movement is
better than none” and “more exercise is even better” [2].

WHERE TO START

People usually do not have the advanced balance skills that some
animals have. We do not land on our feet like cats, nor do we have tails
like squirrels, which help them steer and stay upright as they jump from
tree to tree. But everyone can improve their balance with practice.
Here are some exercises you might like to try yourself and share with
older adults you know. These exercises are suitable for anyone who
may have trouble balancing—not just older people. Use a stable object
(like the kitchen bench or a nearby wall) for stability, and try these:

e Stand on one leg, like a flamingo: Flamingos are famous for their
one-legged stance. Try being a flamingo by standing on one leg.
See if you can do it while counting to 10, 20, or even 30! Now see
if you are as good with your eyes closed.

* Rise up onto your toes, like a puppy trying to see outside a
window: Dogs can stand tall on their toes to look out windows.
Push up onto your tiptoes and stretch as high as you can, just like
a pup on the lookout.

o Sit to stand 10 times, like a frog: Frogs are great at jumping up
from a sitting position. Pretend you are a frog leaping from a lily
pad by sitting in a chair, standing up and sitting down again. Can
you do this 10 times? Or 20 times? Can you do it without using
your hands (Figure 2)?

These exercises are not only fun, they also help strengthen the muscles
needed for better balance. So, hop toitand have a blast improving your
balance! See if you can also help your older relatives and friends to
improve theirs. To avoid falling, they might need to do these exercises
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Figure 2

A grandmother doing a
sit-to-stand exercise
from a chair, with the
kitchen bench nearby.
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A healthcare
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people improve their
movement, strength,
and balance.
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a little more carefully than you do. Make sure the bench is close
for the flamingo and puppy exercises, in case they need to hold on
at first.

THE POWER OF PRACTICE!

Now that you know a whole lot more about balance and falls, here are
four ways to help older adults stay steady and prevent falls:

» The right exercises can help muscles get stronger, improving
balance. Practicing standing up from a chair or squatting down
is @ good way to start. Then try carefully standing with both feet
close together, and then on one leg. Going up and down stairs is
great exercise, too. More information can be found online, and if
you are not sure where to start, a local doctor can refer you to a
health professional like a physical therapist, who can assess you
and provide advice (for more information on physical therapy, see
this Frontiers for Young Minds article).

» Become an older person’s exercise buddy. Being active is one of
the best ways to stay strong at any age. Daily physical activity is
recommended from a very young age [3], so you can start setting
a good example today by becoming an exercise buddy for your
older relatives! Take a walk together, play silly balance games (like
“who can stand on one leg the longest?”), or even dance to your
favorite songs.

» Become a trip detective. Look around the house for things that
might getin the way and cause falls—loose rugs, toys on the floor,
or sneaky cords. Can you clean them up?

o Talk, talk, talk: Many people feel embarrassed talking about falls.
But you can start the conversation. Ask your older relatives and
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friends if there is anything that makes them feel unsteady and if
they have ever talked to a doctor or physical therapist about it.

Using these strategies, you can help older adults to stay upright, and
change wobbles into wins!

REFERENCES

1. Sherrington, C., Fairhall, N., Wallbank, G., Tiedemann, A., Michaleff, Z. A.,
Howard, K., et al. 2020. Exercise for preventing falls in older people living in the
community: an abridged Cochrane systematic review. Br. J. Sports Med.
54:885-91. doi: 10.1136/bjsports-2019-101512

2. Okely, A. D., Kontsevaya, A., Ng, J., and Abdeta, C. 2021. 2020 WHO guidelines
on physical activity and sedentary behavior. Sports Med. Health Sci. 3:115-8.
doi: 10.1016/j.smhs.2021.05.001

3. Tremblay, M. S., Chaput, J-.P,, Adamo, K. B., Aubert, S., Barnes, J. D., Choquette,
L., et al. 2017. Canadian 24-hour movement guidelines for the early years (0-4
years): an integration of physical activity, sedentary behaviour, and sleep. BMC
Public Health 17:1-32. doi: 10.1186/s12889-017-4859-6

SUBMITTED: 27 May 2024; ACCEPTED: 06 December 2024;
PUBLISHED ONLINE: 19 December 2024.

EDITOR: Jorge Galindo-Villegas, Nord University, Norway
SCIENCE MENTORS: Malgorzata Lisowska and Morgan Hopp

CITATION: Pate JW and Sherrington C (2024) Changing Wobbles Into Wins:
Helping Older Adults Stay Upright. Front. Young Minds 12:1439440. doi: 10.3389/
frym.2024.1439440

CONFLICT OF INTEREST: The authors declare that the research was conducted in
the absence of any commercial or financial relationships that could be construed
as a potential conflict of interest.

COPYRIGHT © 2024 Pate and Sherrington. This is an open-access article distributed
under the terms of the Creative Commons Attribution License (CC BY). The use,
distribution or reproduction in other forums is permitted, provided the original
author(s) and the copyright owner(s) are credited and that the original publication
in this journal is cited, in accordance with accepted academic practice. No use,
distribution or reproduction is permitted which does not comply with these terms.

YOUNG REVIEWERS

JACOB, AGE: 12

lam a 12-year-old boy who loves to learn and gain knowledge. Some of my hobbies
include playing sports such as basketball and baseball. | am always up for a challenge
while having a good time. | really enjoy solving problems and being patient in the
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process. | also enjoy playing video games with my friends. Overall | am enjoying life
and looking forward to what is to come next.

KENNEDY, AGE: 12

Kennedy grew up always loving math and science staying curious and asking
guestions about everything. Her current hobbies include dance, hanging out with
friends and family, and trying new foods. When she grows up she wants to be a
professional dancer or a traveling nurse.

NEIL MAKSYMILIAN, AGE: 8
I am a gymnast who loves math and art. Living in Poland, where football is a big deal,
| enjoy playing it too. My dad, originally from India, taught me cricket. When | grow
up, | want to be a detective.
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