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In the early 1980s Taiwan’s army realised it had a problem. More and more of its
conscripts* seemed to be short-sighted, meaning they needed glasses to focus on
distant objects. “They were worried that if the worst happened [ie, an attack by
Chinal their troops would be fighting at a disadvantage,” says Ian Morgan, who
studies myopia at Australian National University, in Canberra. An island-wide
study in 1983 confirmed that around 70% of Taiwanese school leavers needed

glasses or contact lenses to see properly.

These days, (1)that number is above 80%. But happily for Taiwan’s generals, the
military disparity* has disappeared. Over the past few decades myopia rates have
soared across East Asia. In the 1960s around 20-30% of Chinese school-leavers
were short-sighted. These days they are just as myopic as their cousins across the

straits, with rates in some parts of China running at over 80%.

Elsewhere on the continent things are even worse. One study of male high-school
leavers in Seoul found 97% were short-sighted. Hong Kong and Singapore are not

far behind. And although the problem is worst in East Asia, (2)it is not unique to it.

Reliable numbers for America and Europe are harder to come by. But one review
article, published in 2015, claimed a European rate of between 20% and 40%—an
order of magnitude higher than that which people working in the field think is the

“natural”, background rate.

For most of those affected, myopia is a lifelong, expensive nuisance*. But
severe myopia can lead to untreatable vision loss, says Annegret Dahlmann-
Noor, a consultant ophthalmologist* at Moorfields Eye Hospital, in London. A
paper published in 2019 concluded that each one-dioptre worsening in myopia

was associated with a 67% increase in prevalence of myopic maculopathy*, an



untreatable condition that causes blindness. (A dioptre is a measure of a lens’s
focusing power.) In some parts of East Asia, 20% of young people have severe
myopia, defined as -6 dioptres or worse. “This is storing up a big problem for the
coming decades,” says Kathryn Rose, head of orthoptics* at the University of

Technology, Sydney.

All that, in turn, is beginning to attract official attention. In 2018 Xi Jinping,
China’s president, made controlling childhood myopia a national priority.
Crackdowns on the country’s private-tutoring and video-games industries, which
began in 2021, were partly motivated by worries about children’s eyesight, says
Dr Morgan. The governments of Taiwan and Singapore are [ 7 ] trying to do
something about the matter. “I think it’s fair to say that public health is starting

to wake up to myopia as a problem,” says Dr Dahlmann-Noor.

Most myopia is caused by misshapen® eyeballs. A properly working eye focuses
incoming light precisely onto the retina, the light-sensitive surface at the back of
the eyeball. In a myopic eye, by contrast, the eyeball is distorted* in a way that
causes the light to end up focused short of the retina. Sufferers can see normally
up close, but distant objects are blurred. And the condition tends to be progressive,
with vision worsening throughout childhood and adolescence, before stabilizing in

adulthood.

For decades, researchers had thought myopia was mostly genetic. It runs in
families, and genomic studies have turned up several gene variants which
increase the risk of developing the condition. There were early hints, [ 4 1,
that this could not be the whole story. A study of Inuit in Alaska, published in
1969, found that myopia was virtually unknown in those middle-aged or older,
but that rates were above 50% in older children and young adults. Such a change

is much too fast to be purely genetic, and it had happened just as the study



participants had begun to adopt a more settled, Westernised way of life. But the

results went against the dogma of the day, says Dr Morgan, and were ignored.

The spike* in East Asia, which occurred as places there industrialised, was harder

to dismiss. (3)Short-sightedness is stereotypically an affliction* of the bookish, and

a procession of studies has confirmed a strong, reliable link with education. (4)“The

more educated you are, and the higher your grades, and the more you participate

in after-school classes and tutorials—the more likely you are to be myopic”, says

Dr Morgan. And an intriguing® study on orthodox Jewish children in Israel, in
the 1990s, confirmed the link with long school hours. It showed that boys—who
receive intensive religious education in addition to the normal curriculum—were

more myopic than their sisters, who do not.

Since there is no obvious way in which learning sums, spelling or even the
Talmud* could cause short-sightedness directly, the assumption was that
education was a proxy* for something else. One possibility is the popular notion
(raised by Johannes Kepler, a German astronomer who himself needed glasses,
more than 400 years ago) that myopia is linked to too much close-in work, such

as reading and writing.

(6)That theory remains popular, says Dr Rose, but evidence for it is mixed at
best. Instead, the dominant hypothesis now is that exposure to daylight is the
main variable. A study of Californian children, published in 2007, found that
time spent outdoors was strongly associated with a lower risk of myopia. Another
paper, published the following year by Drs Rose and Morgan and their colleagues,
followed more than 4,000 children in Sydney for three years and came to a similar
conclusion. The type of activity—sports, walking, picnics—did not seem to matter.
Simply being outdoors was the crucial point. The researchers cross-checked the

close-work hypothesis and found that being outside drastically reduced the risk of



short-sightedness, even for children that did a lot of it.

6)This theory fits the data neatly. It explains why myopia seems, like diabetes®

and heart disease, to be what doctors call a “disease of affluence”™—more common

in rich countries than poor ones—since economic growth brings with it more

education, and therefore, for children, more time inside. It explains why rates are

high in East Asia in particular, says Dr Morgan, since the ubiquity* of private

tutoring and after-school classes mean schoolchildren there routinely work longer

days than their Western counterparts. Most South Korean students, for instance,

attend private tutoring schools called hagwons in which lessons often stretch well

into the evening.

Qastiia

. Short-sightedness was rare. In Asia, it is becoming ubiquitous. The

Economist, Jun 9th 2022. —&ZE H D)
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conscript: a person who has been forced to serve in an army or in one of a
country’s armed forces
disparity: a lack of equality or similarity, especially in a way that is not fair
nuisance: something or someone that annoys you or causes trouble for you
ophthalmologist: a doctor who treats eye diseases
maculopathy: BHHE (IRIED 12 1EthIIC(IE § 5 EiGE DS TH 2 B
(2o REF (-3 50
orthoptics: the treatment or study of problems of the eye muscles; a
profession allied to the eye care profession
misshapen: having a shape that is not natural
distort: to change the shape of something so that it looks strange or
unnatural
spike: a very high amount, price, or level
affliction: something that makes you suffer

intriguing: very interesting because of being unusual or mysterious



the Talmud: ¥ V4 — F (2 ¥ v EHOEFEE)
proxy: a substitute
diabetes: ¥#/KH

ubiquity: the fact that something or someone seems to be everywhere
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the percentage of Taiwanese youths who are myopic

the percentage of Taiwanese students coming out of school who need
glasses or contact lenses in their everyday life

the percentage of Chinese conscripts who are myopic

the percentage of youths in East Asia who suffer from short-

sightedness
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People with higher education are more likely to be short-sighted.
Short-sightedness can be avoided by being exposed to sunlight.
Overusing one’s eyes by reading and writing too much causes short-
sightedness.

Myopia is a genetically determined eye disorder.

Both genetic and environmental factors can contribute to poor

eyesight.
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Short-sightedness is always regarded as a minor illness because it is
very common among ordinary young people in East Asia.

Recent studies based on reliable data in America and Europe
demonstrate that how you act outdoors is more closely related to the
cause of myopia than how you spend time indoors.

People believe reading and writing are related to myopia, and one
study on orthodox Jewish children in Israel concluded that, compared
to female students, male ones who studied hard outside school were
more likely to be myopic.

It is said that Johannes Kepler believed in the popular notion that
myopia was inherited generation after generation among families
because the myopic condition tended to be progressive through all
ages.

The reason why youths in mainland China have become myopic is
that people in the country have been so rich in recent years that
most of them suffer from health problems like being overweight and
diabetes.

Certain types of activity, such as sports, walking and picnics, reduced
the risk of short-sightedness due to these activities providing people

with an opportunity to go outside and to have exposure to sunlight.



(R

H)



B2M ROEXEHAT, HBICER X, (4053

(1 For Richard Gordon, origami is like a piece of music. While an individual fold

may not be particularly impressive, many together can make the paper sing.

A floppy* sheet can transform into a flapping® bird, a floating boat, a blooming

flower, or in the case of Gordon’s latest endeavor, a face mask.

“It’s a kind of alchemy*,” says Gordon, the founder and CEO of Air99 LLC.

Gordon is one of a growing number of mask designers who see the promise of
better fit, function, and even fashion in the ancient art of origami. He began
crafting masks more than a decade ago in Suzhou, China, when he couldn’t find a
mask that properly fit his son to protect against air pollution. But the pandemic

has given Gordon and other designers’ work fresh urgency.

As we wait our turn in the vaccination line, donning* a mask is a critical
measure—along with social distancing, ventilation*, faster testing, and more—
to help slow the spread of SARS-CoV-2. Newly inaugurated* President Joe Biden
[ 7 ] during the first 100 days of his term, and he signed new executive
orders requiring masks in federal buildings, on federal lands, and on many planes,

trains, public ships, city busses, and in airports.

“We're entering what may be the toughest and deadliest period of the virus,”
Biden said during the inauguration. “We must set aside politics and finally face

this pandemic as one nation.”
Masks may also become a mainstay* after the pandemic to help keep both

viruses and pollution at bay*. While masking is already part of daily life in other

countries, that hadn’t been the case for the United States. But a recent National



Geographic and Morning Consult poll signaled a shifting attitude in the U.S.
toward masking up. Some 63 percent of 2,200 American adults said they would
continue to always or sometimes wear a mask while running errands post-
pandemic. A similar number, around 64 percent, said they would turn to masks to

fend off* air pollution. And 67 percent said they would mask up during flu season.

Yet there’s a long list of mask complaints. Some flat coverings quickly turn
into moist bits of cloth pressed across your face. Others can lead to a feeling of
suffocation, even though cloth and medical masks allow plenty of oxygen through
for healthy adults. And while all masks afford some level of viral protection, some
are more effective than others. Origami holds promise to help alleviate many of

these woes.

The first major hurdle for origami mask designs is material. The mask isn’t a
simple sieve*. [ & ], the material is more like a maze for particles—the more
chances the particles have to run into a wall, the better the filter works. Two or
three layers are better than one, and materials with less orderly structures, like
the non-woven polypropylene* of an N95 mask, make better filters. But most
common fabrics are no good for origami, which requires rigidity in order to hold

folds.

One potential solution is a polypropylene material commonly used in hospitals to
wrap surgical instruments, explains Shu Yang, a professor of materials science
and engineering at the University of Pennsylvania. She and her colleagues turned
to this wrap during the early days of the pandemic when protective gear was

[ W ] short.

A study of one common wrap called Halyard H300 suggested that three layers of

the material could achieve a filter efficiency close to N95 masks, the gold standard



for filtration, which block at least 95 percent of 0.3-micron particles and even
increase in efficiency for both larger and smaller particulates*. [ 9 |, the
wrap is readily available in large sheets and is stiff enough to hold folds. Last
spring, Yang and her colleagues delivered 10,000 origami masks made of the wrap

to the University of Pennsylvania’s medical school in case of shortages.

Another solution for holding a crease is creating an outer skeleton of stiff
material. Air99’s Airgami mask, for example, is made of a flexible N95-grade filter
fused* with a more rigid and foldable layer. Since the outer structure doesn’t
allow air to pass through, it’s punched with holes so air can reach the filter layer.
And tests suggest that these materials can be sanitized* with heat and reused

multiple times.

Other materials that are more readily available to the public can also be effective
for some folded mask designs, says Jonathan Realmuto, a postdoctoral researcher
at the University of California, Irvine. For example, non-fiberglass MERV-13
filters, which are commonly used for heating, ventilation, and air conditioning

systems, are particularly effective and available at most hardware stores.

Finding the right material is just the first step of crafting an effective mask.
“l 4 1) says John Volckens of Colorado State University, who led an intensive

testing effort to document the filtration efficiencies for an array of materials.

When improperly designed or worn, masks can have gaps around the nose or
cheeks, allowing entry and exit points for potentially virus-laden*® particles to
flow—and closing these gaps is where origami truly shines.

(Hi#L © MAYA WEI-HAAS. We need better face masks—and origami might help.
National Geographic, JANUARY 21, 2021. —iiciZ dH 0 )



[7:]  floppy: soft and not able to keep a firm shape or position
flap: to wave something, especially wings when or as if flying
alchemy: a type of chemistry, especially in the Middle Ages, that dealt with
trying to find a way to change ordinary metals into gold
don: to put on a piece of clothing
ventilation: the movement of fresh air around a closed space, or the system
that does this

inaugurate: to put someone into an official position with a ceremony

mainstay: the most important part of something, providing support for
everything else

keep something at bay: to prevent something unpleasant from harming you

fend off: to prevent the effects of something

sieve:?;ﬁ{ 35

polypropylene: £ ) 7 v 'L v (FEy, BALG, &K, QEME, @iftcs

D)

particulate: . T

fuse: to join together physically, or to join things together physically

sanitize: to make something completely clean and free from bacteria

laden: carrying or holding a lot of something
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The filtration efficiencies matter so that you can have a good fit

It doesn’t matter how good the filter is if you don’t have a good fit

© ©®

It’s necessary to choose the right material if you want to have a good

filter

®

Masks need gaps around the nose or cheeks so that you can breathe
easily

® There’s no relationship between filtration efficiencies and a good fit
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It was not until the COVID-19 pandemic happened that Gordon
founded his company and worked as the CEO to produce a mask for
his child.

If there were not holes punched into the surface of the Airgami
masks of Gordon’s company, it would not be possible for users to
breathe because the outer materials don’t allow air to pass through.
Origami masks prevent viruses from entering human bodies thanks
to a special chemical on the surface rather than because of their
complicated folding structures.

Although Joe Biden preferred the need for political unity within
the nation to a policy of preventing the spread of SARS-CoV-2, he
required people to wear masks no matter where people were in the
United States.

According to a poll, the percentage of people who will wear masks to
protect themselves from influenza is slightly lower than that of those
who will put on protective gear in the post-pandemic world.
Well-designed origami masks do not only protect users by a perfect
covering of their noses and cheeks, but they could also resolve

problems caused by other kinds of masks.
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