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Shortsightedness is caused by the eye growing too long, which

results in faraway objects, such as the board in school, appearing

blurry. People who are shortsighted wear glasses or contact lenses

to see better. But would not it be incredible to figure out and

avoid whatever causes shortsightedness, so we could wave goodbye

to our never-clean, always-lost, forever-slipping-down-our-face

glasses? Well, scientists have already started to solve the puzzle of

shortsightedness and have discovered that time spent doing close-up

tasks, such as reading,may put us at risk of shortsightedness. But now

there is another near task we must consider, our ground-breaking,

picture-taking, TikTok-making smartphones! We therefore carried

out the first ever study looking at shortsightedness and smartphone

data use and discovered that young people growing up with

smartphones appear to be at greater risk of shortsightedness.
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WHAT IS SHORTSIGHTEDNESS?

In the same way that we grow taller, our eyes also grow until we reach
a certain age. However, di�erent parts of our eyes can grow in di�erent
ways. This can sometimes cause our eyes to grow too long, causing a
condition known as shortsightedness [1]. If you are shortsighted, this

SHORTSIGHTEDNESS

Occurs when the eyes
grow too long, causing
distant objects to
appear blurry.

means that far away objects, like the board in school, appear blurred
(Figure 1). In a normal eye that has grown just the right amount, light
will focus perfectly on the back of the eye, which is known as the
retina, and a clear image will be formed. However, if the eye grows too

RETINA

The inner surface of the
back of the eyeball,
which converts light
into signals that are
sent to the brain for
visual recognition.

long, the light going through it will be out of focus when it reaches the
retina, which means a blurry image will be seen. To correct for blurry
vision, people who are shortsighted wear glasses or contact lenses to
bring the light into focus at the retina, so they can see a clear image.
People who are extremely shortsighted may need operations on their
eyes and medicines when they are older, because their eyes are in
danger from being too stretched [2].

It is important to know that although glasses help shortsighted people
to see better, they are not a cure for shortsightedness. Once an eye
grows too long it cannot be reversed. Blurry vision is a symptom of
shortsightedness, and glasses only deal with this symptom by helping
people to see more clearly. This is like taking an anti-allergy tablet
for itchy eyes or a runny nose when you have an allergy to cats.
The best thing to do if you are allergic to cats is to avoid them
in the first place! So, could we also do this for shortsightedness?
Could we figure out and avoid whatever causes shortsightedness
and prevent blurry vision symptoms? Could we wave goodbye
to our never-clean, always-lost, forever-slipping-down-our-face
glasses? Would not that be incredible?! Well, let us figure out what
causes shortsightedness.

NOBODY LIKES AN UNSOLVED PUZZLE!

Scientists have been working hard to solve the puzzle of
shortsightedness for many years. Finding out what causes
shortsightedness is the first piece of the puzzle. We now know we
may be shortsighted because it has been passed onto us from our
parents, so thanks Mom and Dad [3]! However, the huge recent
increase in the number of people with shortsightedness is caused
by our lifestyle. We now spend less time outdoors, more time doing
close work, such as reading, more time in school, and there are more
people than ever living in cities [3]. All these factors have been linked
to shortsightedness.

As time spent doing close-up tasks is one of the factors leading to
shortsightedness, there is now another task we must consider. Can
you guess what it could be? It is something we hold up close to
see and touch. A small object that many people cannot spend a day
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Figure 1

Figure 1

(A) In a normal eye, the
light is focused
correctly on the retina.
(B) In a longer,
shortsighted eye, the
light focuses in front of
the retina, making far
away objects appear
blurry. (C) When a
shortsighted eye is
corrected with glasses,
the lenses refocus the
light onto the retina, so
distant objects appear
clear again.

without. Yes, you guessed it! Our ground-breaking, picture-taking,
TikTok-making smartphones! Could all the time we spend looking at
our smartphones up close cause more shortsightedness? We decided
to find out.

ARE OUR SMALL SCREENS CAUSINGOUR EYES TO GROW

LONGER?

We carried out the first-ever study looking at shortsightedness and
smartphone data use [4]. We assessed smartphone use by looking at
data usage, which can be found in the settings on any smartphone. We
use smartphone data all the time: when we are looking at our phones
to watch videos on YouTube, to play games, or to use social media
apps like TikTok or Snapchat.

In our study, we asked students from primary schools (kindergarten to
grade 6), secondary schools (grade 7–12), and universities to fill out a
questionnaire about their smartphone data usage. We also asked them
to track the amount of time they spent on their smartphones every
day. By asking for both the students’ smartphone data usage and the
time spent on their smartphones, we obtained more reliable results,
because time spent using smartphones can often be underestimated.
Smartphone data is usually tracked over a long period of time, so
we could use the data students reported to determine the average
amount of data used on a typical day. We also asked students about
when they use their smartphones and for what purposes. An eye
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Figure 2

Figure 2

How smartphone use
may contribute to
shortsightedness.

specialist called an optometrist then checked if students wore glassesOPTOMETRIST

A person whose job is
to conduct eye
examinations for
glasses and contact
lenses, as well as to
examine people’s
eye health.

for shortsightedness.

We found that, on average, students spent over 4 h per day on their
smartphones, which is more than one quarter of the time we spend
awake every day. We also found that shortsighted students used a
lot more smartphone data and spent more time on their phones
compared to students who did not need glasses. Almost all students
had smartphones, and older students used their smartphones more
than younger students. Smartphones were mainly used for Snapchat,
Instagram, and Facebook, which all require the use of our eyes.

THE NITTY GRITTY SCIENCE

So, howcould our smartphones possibly be linked to shortsightedness?
Well, our eyes, just like a camera, change their focus to see an object
clearly. If we focus on a nearby object, such as a smartphone, objects
in the distance are automatically blurred. You can try this at home by
looking at your finger as you hold it close to your face. As you continue
to focus on your finger up close, note that everything around it is
blurred, including the words on this page.

This is called peripheral defocus [1]. Scientists believe that peripheralPERIPHERAL

DEFOCUS

The phenomenon that
causes images on the
sides to be out of focus
when we focus on an
object straight ahead.

defocus plays a role in causing the eyes to grow longer whenwe spend
a lot of time doing close-up work, therefore causing us to become
more shortsighted (Figure 2).

SMARTPHONES—ANOTHER PIECE OF THE SHORTSIGHTED

PUZZLE

One thing is crystal clear—smartphones are not going anywhere. The
world is in love with smartphones and we use them a lot. However,
the results of our study suggest there might be a downside: young
people growing up in the era of the smartphone might be at greater
risk of shortsightedness. This is worrying, as we rely on our eyes so
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much, from the moment we wake up until the moment we close
them to go to sleep. We do not want to put our eyes at risk! What
is more, smartphones can take away from time spent playing outside,
and outdoor activities are good for our eyes. This is because daylight
can help with eye growth and function and, whenwe are outdoors, we
are often not doing close-up activities that can cause shortsightedness
[2]. Therefore, putting our phones down and going outside into nature
can really help to give our eyes the exercise and stimulus they need to
grow normally.

SO, ALL YOU HAVE TO DO IS BECOME A SUPERHERO!

It is estimated half the world’s population will be short-sighted by
the year 2050 unless we do something about it. This is worrying, as,
although shortsightedness can be corrected with glasses or contact
lenses, it cannot be easily cured. Now that you know that spending too
much time on our smartphones may contribute to shortsightedness,
you can take steps to protect your eyes and the eyes of those you care
about. You have the superpowers to be a scientist superhero. Your arch
nemesis is shortsightedness. Your mission is to save yourself and the
people in this universe from needing glasses. As part of your mission,
you must use your superhuman strength to fight the urge to pick up
your smartphone, join forces with the outdoor world, and protect your
eyesight and eye health!
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Lia has just entered secondary school and enjoys art and music. She plays cello for

an orchestra and is learning the piano. During COVID lockdown, Lia has become

very keen on binge series viewing on Netflix.
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