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O
ne of the core

responsibilities of the

dispensing optician is to

be able to advise the

visually impaired patient

on illumination, glare and contrast1. This

article aims to cover aspects of advice

that can be given with these three

elements in mind.    

ILLUMINATION 
Illumination is increasingly important with
age, even without pathology present2. With
the passage of years, patients have
increasing difficulty in low illumination as
well as more difficulty adjusting to low
illumination when coming from a brighter
environment. A study has shown that rod-
mediated dark adaption slows down quite
dramatically with age, therefore there are
delays in dark adaptation with figures
provided of 70-year-olds taking two-and-a-
half minutes longer than a 20-year-old.

Poor vision in low illumination, and the
inability to dark adapt quickly, hinders a
person’s performance, can hamper mobility
and has been linked to falls2. It should also
be noted that the prevalence of visual
impairment increases with age4 and
illumination is considered all the more
important for the visually impaired as they

are potentially already at their visual
threshold5. 

Good lighting for the visually impaired
has been linked to the prevention of injuries
and falls4. Kuyk et al6 found macular
patients frequently reported increased
difficulty with mobility in low level
illumination, and demonstrated that they
performed mobility tasks more slowly when
lighting levels were reduced. The majority of
macular disease patients require increased
illumination levels to maximise reading
performance7. Many other conditions, such
as retinitis pigmentosa8, present with
difficulty in low illumination and adapting
to dark environments.

This information leads to two items
upon which the low vision patient could be
advised: the potential need to increase
lighting where appropriate; and the need to
have even lighting where possible.   

Patients can be advised about the use of
local task lighting when reading to aim to
increase performance in visual tasks. An
angle poise lamp would be suitable, and to
demonstrate its positioning would be
beneficial to the patient. It can be
demonstrated that it should be the object
of interest that should be illuminated and
not the patient’s face (Figure 1), showing
them that placing the lamp closer to the

object of interest results in increased
illumination. This employs the inverse
square law.  

The arrow in Figure 1 is the distance d
in the following formula: . E is the
illuminance in Lux (lumens per square
metre) and I is the intensity of the source.
This formula applies when d (in metres) is
at a normal to a surface. If the distance is
halved it will result in a four-fold increase 
in illuminance.

If the light is tilted from the object of
interest then this will decrease the
illuminance. Therefore, the aim would be to
get the light as close to perpendicular to
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Figure 1. Placing the lamp closer to 
the object of interest results in 

increased illumination

E = I
d2
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the surface3 as possible. However, the
patient’s seating arrangements and work
space have to be taken into account, so
their real environment should be asked
about when advising them about lighting
and positioning. 

Another variable in this formula is the
amount of intensity, therefore, we can also
advise them to increase the wattage of the
bulb to obtain more illuminance, and this
can be done for both task and ambient
lighting if the fitment allows5. Research has
linked contrast sensitivity loss with a
reduction in reading speed and an aim to
correct this should be considered with the
provision of adequate lighting9. 

Local task lighting can be used wherever
detailed tasks are done, such as by the
telephone5, work areas and dining tables3.
Do, however, ensure to advise them about
the importance of keeping wires securely
out the way to avoid trip hazards10. Small
portable lights can be recommended for the
patient to use when they are out and about
and find they are in an area of poor lighting,
such as a dimly lit atmospheric restaurant.

The task light should be easily
positioned, so adjustable and flexible arms
are desirable. However, if too complex with
too many bolts to twist to secure
positioning and too many components that
are flexible, then this can become
problematic for the patient to set up. So
ideally it should be adjustable but simple to
maintain position. Ideally, reflections from
the surface being illuminated should be
limited, so matt surfaces are better than
glossy material3. 

Other simple advice to increase
illumination in the home can be:
• Increase natural daylight
• Draw curtains
• Avoid nets, but if essential for privacy 

they should be kept clean 
• Windows should be kept clean 
• Arrange seating so it is by the window5, 

but avoid creating a direct glare source 
and avoid positioning where it would 
cast a shadow on the item being viewed.
Aim to position so the light just falls on 
the object of interest 
Lighting can be advised upon in essential

work areas where shadows can be cast, such
as kitchen counters. Here, under-counter
lighting can be recommended. It is an idea
to keep things simple, because if the patient
is alone and elderly, it can be easy to advise,
but difficult to implement. Therefore, if under-
the-counter lighting is difficult to achieve this
is another place where an angle-poise lamp
could be used5. Lighting can be suggested in
areas such as wardrobes and cupboards10. 

It can be difficult for patients if they go
from different rooms with different levels of
illumination. Therefore, it would be good
advice to try to keep illumination levels
consistent throughout the home5. A place
where good lighting can be considered
essential, due to safety, is the stairs.
Therefore the hallway, stairs and landing
should, in an ideal situation, have good but
even lighting. The lighting should also be
near the same level of light to any rooms
that open onto these areas3. 

Other advice that can be provided is
light-coloured lampshades, use of fluorescent
tubes and pale colouring on walls to allow
more light reflection5. External lights on the
house, such as at entrances, can also be
suggested3 to allow some form of lighting
outside for dark nights and evenings to aid
mobility, location of keyhole, etc10.
Although this advice is relatively simple to
provide, it can have a profound impact with
Brunnstrom et al11 finding that improved
lighting can have a marked effect on the
visually impaired patient’s quality of life. 

One complaint that is commonly heard
is about the use of energy-saving bulbs;
they take a while to reach their maximum
output and are therefore not well liked by
those with a visual impairment. When
advising on lighting, be aware that too
much can give rise to glare and also the
pale colours on the walls should not be
gloss as this can also be a glare source5.
Each patient will have individual needs.

GLARE
Glare is a common problem for the low
vision patient. The cataract patient suffers
from increased light scatter with reduced
contrast of the retinal image3,12,13. This type
of glare is quite disabling and is termed as
‘disability glare’13 which refers to the
reduced visibility of a target due to a light
source being present elsewhere within the
visual field14. Although cataract surgery can
potentially solve the cataract patient’s
problem, there are those with inoperable
cataract and those who are awaiting
surgery who can also be helped. 

Glare is a problem presented with
various pathologies. Glare sensitivity has
been shown to be an important factor in
hindering the mobility of macular disease
patients. Both contrast and glare sensitivity
are factors that have been found to be self-
reported visual disabilities in the older
population6. Visual acuity measurements
alone will not help assess the true impact
of the impairment suffered by glare
sufferers12. The question of glare needs to
be in the history taking. 

Recommendations that can be given to
reduce glare are:
• Polarised filters
• Wide brimmed hat/cap with a peak
• Side-shields
• Neutral density filters to allow reduction

in light levels but maintain contrast5

• Typoscopes on print 
Some patients who complain of glare

indoors as well as outdoors may assume
they need a dark tint. However, this will
prevent the light entering the eye that is
needed to perform and get around indoors
safely.  It is possible to find that a lighter
filter can be used indoors as long as does
not hinder vision, which has the potential
to be dangerous. However, some pathologies
may warrant constant wearing of a tint,
such as albinism5. Therefore each patient’s
needs are different. Indoors it may be
possible to remove the glare source.

Aspects that can be considered should
the patient complain of indoor glare:
• Is the lighting at a suitable level? 
• Are lights shaded?
• Do they have dimmer switches to tailor 

their lighting needs?
• What is the décor like? Gloss paint? 

Shiny tiles? Shiny floors10?
• Where are things such as the television 

and the patient’s seat situated? Are they
positioned to give rise to glare? 

SELECTING A TINT
The reason for dispensing a tint will vary. A
tint might be dispensed to reduce disability
glare or alternatively to improve contrast
and visual performance. As mentioned
earlier, a reduction in contrast sensitivity
has been shown to reduce reading speed
and so a selective filter may be considered
here9. Most manufacturers who supply an

Figure 2. It can be wise to have 
a trial set of filters available
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array of filters will also supply guidance on
who the specific filter may assist. For example,
those patients with retinitis pigmentosa
and albinism may benefit from a dark red
tint5. However, it can be wise to have a trial
set of filters (Figure 2) available for the
patient to try in their real environment as
they do not always have a preference for
the one you would initially have dispensed. 

Some patients may benefit from a
variable tint such as a photochromic,
however, these carry the disadvantage of
not lightening up instantly when the patient
goes from outside to indoors and, hence, it
is wise to also remember that many visually
impaired patients complain of not seeing
anything when they enter a shop or their
house, and hence photochromics may not
be suitable for them.

IMPROVING CONTRAST
As mentioned above, visual acuity
measurements are not a true measurement
of a patient’s visual function14. A contrast
sensitivity test, such as the Pelli-Robson
(Figure 3), can be a useful and more realistic
tool in patients with a visual impairment,
being shown to provide a more realistic test
for those with cataract12,13 and for those
with macular disease, with a reduction in
contrast being found to be an important
factor in reducing mobility performance6.

Contrast sensitivity testing is also useful
for conditions that have damage in the
visual pathway such as found in multiple
sclerosis15. It is considered more meaningful
test in those with a visual impairment as it
measures the ability to detect objects from

a background16. Therefore, to recognise faces,
navigate safely14 and is generally more akin to
real life condtions13. An improvement in
contrast is linked to improvement in visual
performance3 and it has been shown to be
an important factor in reading speed for
those who are visually impaired14. 

To help improve contrast, the use of
dark colours against light colours and vice
versa could be recommended, such as:
• Dark table cloth under white plates
• Dark foods on white plates
• Writing with a black felt-tip pen/Berol 

handwriting pen on white paper
• Secure contrasting strips or painted 

strips on the edge of dark stairs and steps
• Contrasting strips on door frames
• Doors a different colour from the walls
• Different colour handles to doors and 

cupboards
• Floors/steps and skirting different colours

and different to that of the wall 
• Brightly/contrasting coloured bins and 

other standalone objects to allow 
identification of where they are to avoid 
hazards. 

• Brightly/contrasting coloured kitchen 
appliances10 

• Bannister a different colour to the wall
• Different coloured chopping boards
• Coloured glass wear
• Utensils with bright handles. Bright handles

can also be used for gardening tools5

• Contrasting colour light switches to that
of the wall 

• Brightly coloured towels and bathroom 
accessories

It can be seen that this technique can
be utilised practically anywhere in the home.
Ideally, the contrasting colours should have a
matt finish to avoid the occurrence of glare10.
With regard to advice on writing, felt-tips
can be too thick at times and the letter
becomes a blob, therefore, a Berol
handwriting pen is useful to keep in stock. 

Glass doors should be avoided, but where
they have to remain (as we cannot expect
patients to go away and do a complete re-
fit of their home), as already mentioned
some ideas are easily advised but can be
tricky to implement, then brightly coloured
visibility strips can be advised10. 

Bump-ons can be useful items as they
are both tactile and brightly coloured. They
can be used on light switches, cooker and
microwave dials5 and other kitchen
appliances as well as on heating controls.
Finally, electronic aids are useful as they
improve contrast and many have a choice
of reversal (black background with white
text) (Figure 4) or an array of coloured
texts and backgrounds so the patient can
choose their preferred combination. 

CONCLUSION
Not every patient’s visual problem can be
overcome with the above advice. However,
providing advice on adequate illumination,
contrast and glare can have an impact on
the patient’s visual performance and the
ability to perform day-to-day tasks. Therefore,
it can be worthwhile adding these areas of
advice into a discussion with a patient who
is having difficulty due to their vision.

Figure 4. Electronic aids are useful as they improve
contrast (by courtesy of Optima Low Vision Services)

Figure 3. The Pelli-Robson Chart
(by courtesy of Precision Vision)
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