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PRESBYOPIA

Presbyopia is an important refractive error, as it affects everyone over the age of 45. Usually presbyopia leads to
difficulty seeing near objects, and is corrected with spectacle lenses of different types. As presbyopia is so
common, it is very important we understand what causes it, what problems it causes, and how we can correct it.

AIM

This unit will explain why most people cannot see things close to them as they get older, and how spectacles can
improve their near vision.

LEARNING OUTCOMES

When you have worked through this unit you should be able to:

e explain the cause of presbyopia

e recognise the symptoms of presbyopia

e explain how presbyopia affects people with different refractive errors at different ages
e  state how presbyopia may be corrected

e explain the difference between a near addition and a prescription for reading spectacles.
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PARTS OF THE EYE

Cornea:

Transparent, so that it can let light into the eye.
Helps to focus light that enters the eye.

Crystalline lens (or simply “lens”):

Changes in the lens’ shape change the eye’s focus from distance to near.

Retina:

The inside layer at the back of the eye.
Catches the light that comes into the eye and changes it into nerve messages that
are sent to the brain.

HOW DOES THE
NORMAL EYE
RECEIVE LIGHT?

Light from an object enters the eye in the form of light rays.

Light rays entering the eye pass through the tear film, cornea, anterior chamber,
pupil, crystalline lens and vitreous, before they reach the retina.

Light rays are converged (focused) by the cornea and the crystalline lens.
If the light focuses correctly on the retina, a clear image will be formed.
Light is changed at the retina into electrical signals (nerve messages).

Information received by the retina is sent to the brain via the optic nerve.

FOCUSING LIGHT
IN THE EYE

In a normal eye, light that enters the eye is focused on the retina because:
- the cornea and the lens are the correct shape, and
- the eyeball is the correct length.

An eye that does not do one or both of these things is said to have refractive error.

WHAT IS
ACCOMMODATION?

Accommodation occurs when the ciliary muscle contracts and changes the shape of
the crystalline lens (makes it thicker).

This changes the optical focus of the eye so that close objects can be seen clearly.

When accommodation in an emmetropic eye is relaxed, objects in the distance are
seen clearly.

Presbyopia is the natural aging change in the eye where the crystalline lens hardens
with age. When this happens, the lens cannot change shape easily when the ciliary
muscle contracts. This means that an older person cannot accommodate as easily
as a younger person.

All people will become presbyopic when they get older. It is impossible for a child or
a young adult in their 20s to have presbyopia.

If a normal eye cannot accommodate (if a person has presbyopia), close objects will
appear blurry.

The amplitude of accommodation is the total amount of accommodation that is
available to change the focus of the eye.

Amplitude of accommodation decreases with age.

Asthenopia (visual fatigue) happens when the ciliary muscle gets tired — when too
much accommodation is being used.

To avoid asthenopic symptoms during long periods of near work, usually only half
the amplitude of accommodation should be used.
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WHAT IS
REFRACTIVE ERROR?

A person who has refractive error may need to wear spectacles (glasses) or contact
lenses so that they can see clearly and comfortably. This is because their eye is not
the correct size and shape.

There are four main types of refractive error: myopia, hyperopia, astigmatism and
presbyopia.

The amount of refractive error an eye has depends on:

- the steepness of the cornea, and/or

- the steepness of the crystalline lens, and/or

- the length of the eyeball.

A person with a refractive error will have eyes that look normal, but they may not see
well.

An eye examination that tests for refractive error is called a refraction.

HYPEROPIA

In an unaccommodated hyperopic eye, light from a distant object focuses behind the
retina.

If the person has enough accommodation they can compensate for their hyperopia
and make their vision clear.

The symptoms of hyperopia vary depending on:

- how much accommodation can be used (how old the person is), and
- the amount of hyperopic refractive error a person has.

The symptoms of hyperopia can include:

- blurred vision (near vision worse than distance vision)

- headaches

- asthenopia (eye-strain, sore eyes, tired eyes)

- poor concentration

- avoidance of near work.

Because loss of accommodation makes it more difficult to compensate for
hyperopia, the symptoms of hyperopia will get worse with age.

Hyperopia is corrected with plus (convex) spherical lenses.

MYOPIA

In a myopic eye, light from a distant object focuses in front of the retina.
Accommodation does not improve the vision of a myope.
A person with myopia has blurry distance vision.

A person with high myopia might also have blurry near vision (but their distance
vision will always be worse than their near vision).

Myopia is corrected with minus (concave) spherical lenses.

ASTIGMATISM

An eye with astigmatism has different powers in different meridians of the eye. This
causes light entering the eye to focus in different places, rather than at one single
point.

Astigmatism may occur just by itself, or in an eye which also has another type of
refractive error.

An astigmatic eye does not have the same curvature in all meridians (directions).
A person with astigmatism usually has blurry distance and near vision.
Astigmatism is corrected with astigmatic lenses.

PRESBYOPIA

Presbyopia affects all people as they get older.

Caused by the natural hardening of the crystalline lens that makes it more difficult to
accommodate.
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DEFINITION OF PRESBYOPIA

The gradual (slow) loss of accommodation as we get older is called presbyopia.

Everyone over the age of 40 to 45 years is affected by presbyopia. Some people, especially those living in the tropics,
get presbyopia even earlier than this. Presbyopia occurs because everybody loses the ability to accommodate as they
age. The loss of accommodative ability and the subsequent onset of presbyopia happens to both eyes at the

same rate.

People with presbyopia usually find it difficult to read or do any near task. Giving them spectacles for near vision helps
them to again do the near tasks that they used to do previously.

Near tasks are sometimes referred to as close work, and include all work that requires good vision
to see something that is within arm’s reach of a person.

If a person can touch what they are looking at (if it is within arm’s length of them), it is considered a
near task or close work.

Sometimes an early presbyope (someone who is just starting to get presbyopia) will hold things further (and further!)
away from their eyes so that they can see it more clearly.

This is because less accommodation is needed to see things that are further away from the eyes.
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CAUSE OF PRESBYOPIA

Presbyopia is caused by the loss of accommodative ability that is associated with ageing.

As we get older, the crystalline lens gradually gets harder and cannot change shape easily when the ciliary muscle
contracts. This is a normal, natural aging process. This means that an older person cannot accommodate as easily as
a younger person.

If the eye does not accommodate when looking at a close object, the object will appear blurry or out of focus.
People often make the mistake of thinking that presbyopia is due to a weakness of the ciliary muscle, but this is

not true. The ciliary muscle still works properly, but the crystalline lens is unable to increase in thickness as it has
become hard and inflexible.

Ciliary muscle can only change the shape
of the crystalline lens a small amount

Light from a close object
(diverging light rays)

Blur on retina (light is
focused behind retina)

Crystalline lens is hard and
inflexible (it can increase its
focusing power only slightly)

Figure 13.1: A presbyopic eye with some accommodation remaining.
Light from a close object does not focus on the retina.

Ciliary muscle cannot change
the shape of the crystalline
lens no matter how hard it tries

Light from a close object
(diverging light rays)

Blur on retina (light is
focused behind retina)

Crystalline lens is hard and
inflexible (it cannot increase
its focusing power)

Figure 13.2: A presbyopic eye with no accommodation remaining.
Light from a close object does not focus on the retina.
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SYMPTOMS OF UNCORRECTED PRESBYOPIA

Presbyopia

People with presbyopia may have trouble with near tasks such as reading, sewing, and computer work. When
presbyopia starts, they may say things like:

“l can read in bright sunlight, but not in dim light”

o “My arms are not long enough!”

. “My eyes feel strained when | do a lot of sewing”

. “My eyes get tired when | read”

. “The writing in the newspaper is too small”

) “I find it difficult to thread a needle”

. “l find it hard to sort the stones from the rice when I'm cooking”

. “The distance looks blurred when | look up after | have been reading for a long time”.
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Figure 13.3: How a person with presbyopia might see in the early and later stages
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REFRACTIVE ERROR AND PRESBYOPIA

Everyone gets presbyopia when they get older (usually after 40 years of age), but if a person also has hyperopia or
myopia it will affect when they will need to get spectacles for close work.

Look at the images of the three men below:

First man: Emmetrope Second man: Hyperope Third man: Myope

Figure 13.4: Three different men: one with no refractive error (emmetrope), one with hyperopia, one with myopia

None of the men have ever worn glasses before. They have come to see you because they are having problems with
their vision.

All three men are 44 years old and they all share the same hobbies:
o they like to read the newspaper

o they like to watch television (their televisions are all located 6 m away from their chairs).

All three men have early presbyopia. Their crystalline lenses are hardening and have become less flexible:
e when they were 5 years old they had 15 D accommodation

e now that they are 44 years old they have only 4 D accommodation left.
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REFRACTIVE ERROR AND PRESBYOPIA (cont.)
FIRST MAN This man is emmetropic. He has no distance refractive error.

Relaxed

ciliary muscle

Light from a distant

object (parallel light rays) Sharp focus on retina

Crystalline lens with
accommodation relaxed

FIRST MAN: (lens is thin)

WHAT IS HIS DISTANCE Figure 13.5: Emmetropic eye looking at an object in the distance.
VISION LIKE? Light trays are focused on the retina and distance vision is clear.

e This man is an emmetrope, so he can see clearly in the distance when his
accommodation is relaxed.

e He does not need to accommodate to see distant objects, so his presbyopia will not
affect his distance vision.

e The television at the other side of the room will be easy to see for this man.

e He does not need spectacles to see in the distance.

Time travel...

Now imagine this same emmetropic man is 60 years old.

He now has no accommodation left at all, but this still will not
affect his distance vision because he does not need to
accommodate to see in the distance.

When this man is 60 years old, he will still be able to see the
television clearly without spectacles.

Object must be at least
25 cm from the eye to be
seen clearly

Sharp focus on retina
FIRST MAN:

WHAT ISHISNEAR | | \\IN. / [plommme e
VISION LIKE?

Crystalline lens Emmetropic eye

accommodated by 4 D
(all accommodation used)

Figure 13.6: Emmetropic eye with 4 D accommodation looking at an object 25 cm away
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FIRST MAN:

WHAT IS HIS NEAR
VISION LIKE? (cont.)

The man has 4 D accommodation left. If he tries very hard (and uses all of his
accommodation), he will be able to see things that are 25 cm away from him.

REMEMBER
f = 100/F = 100/4 =25cm

If he holds anything closer than 25 cm from his eyes, it will look blurry,
because he has only 4 D of accommodation left.

If this man uses all of his accommodation (4 D) to see something 25 cm away from
him for a long period of time, he will get very tired eyes. He will develop asthenopic
symptoms which may include headaches and blurry vision.

REMEMBER

If a person wants to spend a long period of time doing near work, they
can usually use half their total accommodation without getting tired.

This man’s total accommodation = 4 D

% of his total accommodation = 2 D

If this man wants to read his newspaper for a long period of time, he will need to use
only half of his total accommodation (2 D). This will allow him to see an object that is
50 cm away from him comfortably.

REMEMBER
f = 100/F = 100/2 =50cm

If he holds anything closer than 50 cm from his eyes, his eyes will get
tired after some time.

You ask the man to show you how far away he likes to hold his newspaper (where his
arms feel comfortable). When you measure the distance from his eyes to the
newspaper, it is 40 cm. This means that his eyes will get tired after he has been
reading the newspaper for some time (because he likes to hold it closer than 50 cm).

This man will have difficulty reading his newspaper and will need reading spectacles
to help him see.

Time travel...
Now imagine this same first man is 60 years old.

He now has no accommodation left at all, so he cannot
accommodate when looking at close objects. Things close to
him will be blurry.

When this man is 60 years old, he will definitely need reading
spectacles to see his newspaper clearly.
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SECOND MAN This man is hyperopic. He has a distance refractive error of +2.00 D.
Light from i ) .
distant object Blurred image on retina

Blur on retina (light is
focused behind retina)

Unaccommodated
crystalline lens

Figure 13.7: A +2.00 D hyperopic eye looking at an object in the distance —
with accommodation relaxed. Light is not focused on the retina.

Light from
distant object

Focal point
on retina

SECOND MAN:

Hyperopic eye
Accommodated
WHAT IS HIS DISTANCE crystalline lens

VISION LIKE?
Figure 13.8: A +2.00 hyperopic eye looking at an object in the distance —
using +2.00 D of accommodation to focus light on the retina for clear vision.

o This man is a hyperope, so his distance vision will be blurry unless he
accommodates to compensate for his hyperopia.

He still has 4 D of accommodation that he can use.

He can use half of his accommodation (4/2 = 2 D) for long periods of time without
tiring his eyes.

This man’s hyperopia is +2.00 D, and luckily the amount of accommodation that he
can comfortably use is also 2 D.

o He will be able to see clearly and comfortably in the distance by using half of his
total accommodation. His eyes will not get tired when he watches the television.

o His presbyopia is not affecting his distance vision yet. He does not need to wear
spectacles to see in the distance yet.

Time travel...
Now imagine this same second man is 60 years old.

He now has no accommodation left at all, so he cannot
compensate for his hyperopia by accommodating. So now his
distance vision will be blurry.

When this man is 60 years old, he will need spectacles to see
the television clearly.
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SECOND MAN:

WHAT IS HIS NEAR
VISION LIKE?

Object must be at least
50 cm from the eye to
be seen clearly

Sharp focus
on retina

Crystalline lens
accommodated by 4 D
(allaccommodation used)

2 D hyperopic eye

Figure 13.9: A +2.00 hyperopic eye using all its accommodation (4 D) to see clearly at 50 cm

The man has 4 D accommodation left. If he tries very hard (and uses all of his
accommodation), he can only see things that are 50 cm away from him.

Why? This man already needs to use 2 D of his accommodation to make his distance
vision clear (to compensate for his +2.00 D hyperopia). This means that he only has
another 2 D accommodation remaining to look at near objects.

P’ REMEMBER
?4 f= 100/F = 100/2 =50 cm

y 4

With the remaining 2 D of accommodation, he will be able to clearly see something
that is 50 cm away.

If he holds anything closer than 50 cm from his eyes, it will look blurry.
This means that this man cannot read his newspaper at a distance of 40cm.
The newspaper will look blurry unless he is wearing reading spectacles.

If this man prefers to hold his newspaper at 50 cm, he will use all of his remaining
accommodation (2 D), to keep the near image clear. After long periods of reading, his
eyes will get very tired.

This is because he will be using all (not half) of his total amplitude of accommodation.
He will almost certainly get asthenopic symptoms.

This man needs reading spectacles to read his newspaper; otherwise the newspaper
will be blurry.

Time travel...
Now imagine this same second man is 60 years old.

He now has no accommodation left at all, so he cannot
compensate for his hyperopia by accommodating. So now his
vision will be blurry at all distances.

When this man is 60 years old, he will need spectacles to read
the newspaper and spectacles to see the television clearly.
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This man is myopic. He has a distance refractive error of —2.00 D.

THIRD MAN A myope who also has presbyopia has an interesting combination of refractive errors.
Some presbyopic myopes can see their close work clearly when they remove their
distance spectacles. This example will help you understand why this is so.

Light from .
distant object Blurred image
on retina
Unaccommodated
crystalline lens Sharp focus in
THIRD MAN: front of retina

WHAT IS HIS DISTANCE

Figure 13.10: A myopic eye looking at an object in the distance.
Light is not focused on the retina and vision is blurred.

VISION LIKE? This man is a myope, so his distance vision is blurry. Unlike for hyperopes,
accommodation will not make his distance vision better.
His loss of accommodation (presbyopia) does not affect his distance vision because
accommodation has no affect on myopia.
The television will be blurry for this man.
He needs to wear spectacles to see clearly in the distance.
Time travel...
Now imagine this same third man is 60 years old.
He now has no accommaodation left at all, but this still will not
affect his distance vision because his myopia is not affected by
presbyopia. His distance vision will still be blurry.
When this man is 60 years old, he will still need to wear
spectacles to see the television clearly.
Object may be brought as
close as 17 cm from the
eye and still seen clearly
THIRD MAN: Sharp focus

WHAT IS HIS NEAR
VISION LIKE?

on retina

Crystalline lens
accommodated by 4 D
(allaccommodated used)

2 D myopic eye

Figure 13.11: A —2.00 D myopic eye with 4 D total accommodation
looking at an object 17 cm away
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THIRD MAN:

WHAT IS HIS NEAR
VISION LIKE? (cont.)

e This man has myopia. This means that he has to be close to something if he wants to
see it clearly without spectacles.

In this case, the man’s myopia is —2.00 D.

REMEMBER
f = 100/F = 100/2 =50cm

Because he has 2 D of myopia, he has to be 50 cm away from something if he wants to
see it clearly without spectacles. It also means that he can see something that is 50 cm
away from him clearly without using any accommodation, because the natural optics of
his myopic eyes will focus it for him.

However, if this man wants to see something that is closer than 50 cm from his eyes,
then he will need to use accommodation.

If something is more than 50 cm away from his eyes it will
be blurry because of his myopia.

If something is closer than 50 cm away from his eyes
he will have to use his accommodation to make it clear.

If something is exactly 50 cm away from his eyes
it will be clear without using any accommodation.

e A good way to think of this is that a —2.00D myope has an extra 2 D of focusing
power in his eye that he can use to look at things that are close to him. This extra 2 D
is from his myopia, not his accommodation.

In this case the man has 4 D of accommodation plus 2 D of extra focusing power
(from his myopia): 4D+2D=6D

So, if he is not wearing his distance spectacles, this man has a total of 6 D near
focusing power in his eye that he can use to look at things that are close to him.

e With 6 D of near focusing power, if this man tries very hard (and uses all of his
accommodation), he can see things that are approximately 17 cm away from him.

REMEMBER
f = 100/F =100/6 =16.7 cm
If he holds anything closer than 16.7 cm from his eyes, it will look blurry.

e If he uses all of his near focusing power to see something 17 cm away from him for a
long period of time, he will get very tired eyes. This is because he is using all of his
accommodation. He will probably develop asthenopic symptoms.

REMEMBER
If a person wants to spend a long period of time doing near work, they can
usually use half their total accommodation without getting tired.

His total accommodation = 4 D
15 of his total accommodation = 2 D
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THIRD MAN:

WHAT IS HIS NEAR
VISION LIKE? (cont.)

e If this man wants to do near work for a long period of time, he will need to use only
half of his total accommodation (2 D).

He can use 2 D of his accommodation (half), plus his 2 D of myopic focusing power (if
he takes off his distance spectacles): 2 D + 2 D = 4 D of focusing power.

This will allow him to see an object that is 25 cm away from him comfortably without
getting tired.

S REMEMBER
ey f = 100/F = 100/4 =25c¢m
,,: ."N _!’;
} If he holds anything closer than 25 cm from his eyes, his eyes
= will get tired after some time.

e But this man only wants to hold his newspaper 40 cm away from him:

- 40 cm is closer than 50 cm so his myopia will not cause the newspaper to be
blurry, but he will need to use some of his accommodation to see clearly.

- 40 cm is further away than 25 cm, so he will be using less than half of his total
accommodation, so his eyes will not get tired, even if he reads the newspaper for
a long time.

e This man can see clearly and comfortably when reading his newspaper at 40 cm
without spectacles, so he will not need reading spectacles to help him see.

Time travel...
Now imagine this same third man is 60 years old.

He now has no accommodation left at all, but he still has his
myopic focusing power of 2 D.

REMEMBER

If something is exactly 50 cm away from his eyes it will be clear
without using any accommodation.

This is because he is using his myopic focusing power:

f = 100/F =100/2 =50 cm

But, if something is less than 50 cm away from his eyes he will have to use
accommodation to make it clear.

Because he is 60 years old, he has no accommodation. So now anything that is closer
than 50 cm from his eyes will be blurry.

When this man is 60 years old, he will see his newspaper clearly only if he holds it 50 cm
away from his eyes.

He will not be able to see it clearly if he holds it closer than 50 cm from his eyes.

If this man is happy to hold his newspaper 50 cm away from his eyes, he will not need
reading spectacles.

But, if he wants to hold his newspaper 40 cm away from him and still see it clearly, he will
now need reading spectacles.
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REMEMBER
A person who has astigmatism has poor vision both at near and in the distance, if they are not
wearing the correct spectacles

Astigmatism might occur by itself, or in combination with hyperopia or myopia.

Everyone, including people with astigmatism, gets presbyopia when they get older.

WHAT IF...
Imagine what would happen if the three men described above also had astigmatism.

11

First man: Second man: Third man:
Emmetropia + Astigmatism Hyperopia + Astigmatism + Myopia + Astigmatism +
+ Presbyopia Presbyopia Presbyopia

All three men will have blurry vision at both distance and near (because of their astigmatism), but:

11!

First man: Second man: Third man:
Near vision will be worse Near vision will be worse Near vision will be better than
than distance vision than distance vision distance vision
2013, Version 3 Refractive Error Training Package
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CORRECTION OF PRESBYOPIA

Presbyopia uncorrected (without spectacles): - I-Dresbyopia corrected (with spectacles):
Near vision blurred. Near vision clear.

Figure 13.12: How a person with presbyopia might see without and with spectacles

Presbyopia is corrected with a near addition (or “add”). It is called an add because it is a
positive spherical lens power that is added to the correction that a person needs for distance
if they have hyperopia, myopia or astigmatism, so that they can see their near work clearly.

HYPEROPIA OR MYOPIA OR ASTIGMATISM SPECTACLE PRESCRIPTION
+

NEAR ADDITION
READING / NEAR SPECTACLE PRESCRIPTION

The reading spectacle prescription is the total power of the final spectacle prescription that
will be needed for near work.

NEAR ADDITION If the person does not have hyperopia, myopia or astigmatism, the near addition will be equal
to the reading / near spectacle prescription.

The near addition will be the same for both eyes, because both eyes lose the ability to
accommodate at the same rate. However, the final reading spectacle prescription might be
different for each eye (if the hyperopia / myopia / astigmatism in the two eyes are different).

Example:
A woman'’s distance refractive error is R +0.50 D L +0.75D
and her near add is Add +2.00
Her distance spectacle prescription is R +0.50D L +0.75D
Her near spectacle prescription is R +2.50D L +2.75D
2013, Version 3 Refractive Error Training Package
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CORRECTION OF PRESBYOPIA (cont.)

Presbyopia is often corrected with a pair of spectacles that are only worn for close work.

These are often called reading spectacles (or “readers”), but they can be used for any near
work e.g. sewing or sorting rice.

Figure 13.13: Looking through a pair of reading spectacles

READING

SPECTACLES Reading spectacles will let a presbyopic person see close things clearly, but if the person

looks at something in the distance (such as the television) while they are wearing reading
spectacles, their distance vision will be blurry. Reading glasses are only helpful for close
work.

READING SPECTACLES MAKE CLOSE VISION CLEAR,
BUT DISTANCE VISION BLURRY.

If a person who wears reading spectacles wants to see clearly in the distance, they must take
their reading spectacles off.

If this person’s vision is blurry in the distance without spectacles (e.qg. if they also have
myopia, hyperopia and astigmatism), they will need a second pair of spectacles to use for
distance.

SPECTACLES THAT ARE SET FOR ONE DISTANCE ONLY
(SUCH AS READING SPECTACLES, OR SPECTACLES
FOR MAKING DISTANCE VISION CLEAR)

ARE CALLED SINGLE VISION SPECTACLES.

If a presbyope has single vision reading spectacles, they will need to take them off to see far
away — and, if their distance vision is not clear without spectacles, they will need to wear a
different pair of single vision spectacles to see clearly in the distance.

Sometimes it is frustrating for a person to have to take their single vision spectacles on and
off throughout the day, or to change between their distance spectacles and near spectacles.
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BIFOCAL
SPECTACLES

Bifocal spectacles (or “bifocals”) are useful if a presbyope wants to see clearly both at near and in
the distance with only one pair of spectacles. A bifocal lens will let someone focus at two different
distances — usually distance and near.

There are different types of bifocal lenses, but all bifocal lenses have two parts. The top part of the
lens has the power for distance vision, and the bottom part of the lens has the power for near
vision. This bottom part is often called the “segment” (or simply the “seg”).

Distance
~
b //
Near

Figure 13.14: Three different types of bifocal lenses

Some bifocals have plano lenses (lenses with no power) in the top half of the lens, while the
bottom part of the lens has power for near. Bifocals like these are useful for emmetropic
presbyopes who only need glasses for near work (they have no problems with their distance
vision). If they wear bifocals like these, instead of single vision reading spectacles, they will not
have to take their glasses off to see in the distance — they will simply look through the plano
distance vision part of the bifocals when they look far away.

Some bifocals have plano lenses (lenses with no power) in the bottom half of the lens, while the
top part of the lens has power for distance. Bifocals like these are useful for myopic presbyopes
who wish to leave their distance spectacles on when they want to see something close to them. If
a myopic presbyope has single vision distance spectacles, they will need to take their spectacles
off if they want to see clearly at near, but if they have bifocals with plano lenses for near, they can
leave their spectacles on when looking near.

PROGRESSIVE
SPECTACLES

Progressive spectacles, like bifocals, are useful if a presbyope wants to wear only one pair of
spectacles to see both at near and in the distance.

Progressive lenses have many names. They are also called: “multifocal lenses” (or “multifocals”),
“graduated lenses”, “invisible bifocals”, or “progressive addition lenses” (or “PALS").

Unlike bifocals, progressive lenses do not have a line that divides the distance part of the lens
(top) from the reading part of the lens (bottom). Unless you look closely you might be tricked into
thinking that they are just single vision lenses.

Progressive lenses are useful because, as well as providing clear distance and near vision, they
also provide clear intermediate distance. Intermediate distance is about 1 metre away from the
person.

To see if a lens is a progressive lens, you must hold it up in front of you. Every progressive lens
has tiny engravings on it (about 1 mm in size) — but these are often very difficult to see.

Another way to see if you are looking at a progressive lens is to look at a distant object through
the top half of the lens, then slowly move the lens upwards — if the distant object becomes bigger,
more blurry or distorted (uneven), you are probably looking through a progressive lens.

A disadvantage of a progressive lens is that if a person looks through the sides of the lens their
vision will be blurry. This is just part of the progressive lens design and there is nothing that can
be done about it. Usually the person will get used to the blur at the side of their vision after
wearing the lenses for a few weeks — they will learn to look through the clear part of the lens only.
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IMAGINE...

You meet a friendly 60 year old lady who is travelling on the train with you. She tells you that
she can see very well in the distance and very well at near. She proves this to you by
describing the people outside the train who are working in the fields, and then she reads the
newspaper to you.

How can this be possible?

REMEMBER

A 60 year old person has no accommodation.

If the 60 year lady old is:

Emmetropic: Distance vision will be clear, and near vision will be blurry.
Myopic: Distance vision will be blurry, and near vision will be clear.
Hyperopic: Distance vision and near vision will both be blurry.
Astigmatic: Distance vision and near vision will both be blurry.

So how is it possible that she can see clearly at both distance and near?

THINK ...
G y Remember, the lady can use both her eyes.
Could the right eye and left eye have different refractive errors?
\g What combination of refractive errors could help this lady to see both

at near and in the distance?

This old lady on the train has emmetropia in one eye, and myopia in the other eye.

She uses her emmetropic eye to see the workers in the fields, and she uses her myopic eye
to read the newspaper. We call this “monovision” — because she is only using one eye at a
time.

This lady is probably not aware that she is only using one eye at a time. Because she keeps
both of her eyes open all the time, her brain will automatically choose the clearest image
depending on what distance she is looking at.

MONOVISION AND
EARLY CATARACT

Sometimes an early cataract will cause myopia in one eye. This is sometimes referred to as
“second sight” because the person may be able to see better at near than before their
cataract started to develop.

However, this will only be temporary because eventually the cataract will make the vision
blurry at all distances and a cataract operation will be needed.

MONOVISION AND
CATARACT
SURGERY

When a cataract operation is performed, the surgeon replaces the cloudy crystalline lens with
a clear artificial lens called an intraocular lens (IOL). IOLs are available with different focusing
powers.

A cataract surgeon usually chooses IOL powers that will give the person emmetropia in both
eyes. In this case the person will have clear distance vision, but will still need a near add to
see clearly at near.

Sometimes a cataract surgeon will choose an IOL for one eye that will make it slightly
myopic, and a different IOL for the other eye that will make it emmetropic. This will give the
person monovision so that they will not need spectacles for distance or for near — the
emmetropic eye will see clearly in the distance and the myopic eye will see clearly at near.

2013, Version 3

Refractive Error Training Package
Chapter 13-19




SN
Q\”) «\} BrienHoldenVisionInstitute Presbyopia

SUMMARY: PRESBYOPIA

| DEFINITION OF PRESBYOPIA |

e The gradual (slow) loss of accommodation as we get older is called presbyopia.
e Everyone over the age of 40 to 45 years is affected by presbyopia.
e People with presbyopia usually find it difficult to read or do any near task.

CAUSE OF PRESBYOPIA

e As we get older, the crystalline lens gradually gets harder and cannot change shape easily when the ciliary
muscle contracts — this is a normal, natural ageing process.
e This means that an older person cannot accommodate.

REFRACTIVE ERROR AND PRESBYOPIA

Everyone gets presbyopia when they get older (usually after 40 years of age), but if a person also has hyperopia or
myopia it will affect when they need to get spectacles for close work.

CORRECTION OF PRESBYOPIA

Near Addition

e Presbyopia is corrected with a near addition (or “add”).

e The add is a positive spherical lens power that is added to the correction that a person needs if they have
hyperopia, myopia or astigmatism so that they can see their near work clearly.

HYPEROPIA OR MYOPIA OR ASTIGMATISM
SPECTACLE PRESCRIPTION
+

NEAR ADDITION

READING / NEAR SPECTACLE PRESCRIPTION

TYPES OF PRESBYOPIA CORRECTION

Reading Spectacles

e Presbyopia is often corrected with a pair of spectacles that are only worn for close work.
e Reading spectacles make near vision clear, but distance vision blurry.

e A person must take their reading spectacles off to see clearly in the distance.

Bifocal Spectacles

e Bifocal spectacles (or “bifocals”) are useful if a presbyope wants to see clearly both at near and in the distance
with only one pair of spectacles.

e All bifocal lenses have two parts:
1. the top part of the lens has the power for distance vision
2. the bottom part of the lens (the “seg”) has the power for near vision.

Progressive Spectacles

e Useful if a preshyope wants to wear only one pair of spectacles to see both at near and in the distance
(like bifocals).

e Unlike bifocals, progressive lenses do not have a line that divides the distance part of the lens (top) from the
reading part of the lens (bottom). In fact, unless you look carefully, they can look like single vision lenses.

e Progressive lenses have many names. They are also called: “multifocal lenses” (or “multifocals”), “graduated
lenses”, “invisible bifocals”, or “progressive addition bifocals” (or “PALS").

MONOVISION

e Some presbyopic people can see very well in the distance and very well at near.
e These people are emmetropic in one eye, and myopic in the other eye (monovision).
e The emmetropic eye sees clearly in the distance and the myopic eye sees clearly at near.
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Presbyopia

TEST YOURSELF QUESTIONS

1. What is the cause of presbyopia?

2. What tasks might a person with presbyopia have problems with?

3. Does everybody get presbyopia when they get older? (circle) Yes / No
Does everybody get preshyopic symptoms when they get older? (circle) Yes / No
Why?

4, Imagine three 60 year old women:
- One woman is an emmetrope (no distance refractive error)

- One woman is a hyperope

(+2.50 D of distance refractive error)

- One woman is a myope (-=2.50 D of distance refractive error)

Complete the following table describing their vision as “good” or “poor”:

EMMETROPE | HYPEROPE +2.50D | MYOPE -2.50D
Near vision at 40 cm (without spectacles)
Distance vision (without spectacles)
5. What is the difference between the near addition and the near spectacle prescription?
6. If a presbyopic person wears their reading spectacles to look at something in the distance,

what will their vision be like? Why?
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