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A new near vision test card

Near vision test cards are commonly used by optometrists, opticians, ophthalmologists and orthoptists.
The uses of these cards are summarised in Table 1.

Table 1: Uses of Nearpoint test cards

B To determine patients’ near visual acuities
whilst they read at their normal reading
distance

B To give patients text to view whilst
determining a near refractive correction

B To check vision when patients collect
glasses or contact lenses

B To investigate the effect of optical
interventions on reading fluency

B To compare acuity and reading fluency
with two different optical corrections
(e.g., old glasses vs. new refractive
findings)

Problems with

existing designs

Most near test cards share a similar design, a
design that has remained substantiaily
unchanged for decades. Typically, the cards
consist of paragraphs of text set at different
point sizes. The text is usually taken from a
selection of prose. There are some problems with
this design, and these are summarised below:

Sometimes, all that is required is an
approximate, rapid, assessment of the smallest
type size which patients can read. For this a
reduced Snellen chart or individual words of each
size might be more relevant.

It is sometimes more appropriate to obtain an
estimate of the “Snellen equivalent” (e.qg., at
40cm the equivalent of 6/12) than to use the
point scalte. This way, the near result can be
directly compared to the results of the distance
subjective refraction.

Young children or individuals with a reading
disability may not have a sufficiently advanced
reading vocabulary to be able to cope with all of
the words used in existing near vision test cards.
In these cases, the practitioner will not know
whether hesitancy reflects a visual or a
language-based difficulty.

When reading passages of prose, context can
be used to predict words which can encourage
the patient to guess.

Occasionally, patients are reluctant to stop
reading until they have “finished the story” in a
given passage.

Passages, and words within a passage, are not
matched for difficulty.

The changes in the size between successive
passages may not be regularly scaled.

Bailey and Lovie (1980) described a new near
vision chart which overcame some of the
problems outlined above. More recently, whilst we
were evaluating the design of our chart,
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Wolffsohn and Cochrane (2000) developed a chart
which is similar to that of Bailey and Lovie
(1980). These charts have design features which
make them particularly suitable for work with low
vision patients, but only have a few words of
each size and may therefore be less useful for
routine use (Table 1) by primary care
optometrists and opticians.
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Description of new design
The Institute of Optometry Near Test Card
(IONTC) employs several novel features, as
summarised below (see Figure 1).

Choice of text

Each passage starts with an isolated word
(Figure 1). So, to obtain a rapid indication of
acuity, patients can be asked to read down these
individual words on the left-hand side of the
chart. When they stop, their approximate
threshold has been reached. It is easier to read
individual words than to carry out the more
complex task of reading a passage, involving
more saccadic eye movements (Rubin and
Turano, 1992). Hence, the single words are only
for obtaining a rapid indication of acuity, and
the ease of reading the adjacent passage is
likely to be a better predictor of everyday
reading.

The words have been selected from 15 of
those which are most commonly encountered by
young readers, so even poor readers should be
able to cope with the task. The words are the
same as those employed in the Wilkins Rate of
Reading Test!, which is used to investigate the

effect of optometric interventions (Witkins et al.,
1996). The effect of visual impairments on
everyday visual functions is only poorly predicted
by Snellen acuity alone (Ahn et al., 1995;
McClure et al., 2000). It seems likely that tests
of reading speed, such as that of Ahn et al
(1995) and the Wilkins Rate of Reading Test, may
be better predictors of everyday visual function
(Friedman et al., 1999). Although the IONTC is
not designed to be a timed task, the use of
words seems likely to be a better predictor of
reading performance than the letters of a Snellen
chart. Radner et al. (1998} have noted that
“Reading acuity as well as reading speed are
good predictors of everyday visual function”.
Indeed, these authors found that print size is the
main reason for changes of reading speed.

Most patients should be-able to cope with
the simple demands of the IONTC. Very little is
required in the way of cognitive or linguistic
skills, so it will be predominantly visual skills
which determine whether a patient can read the
text. Clinical experience with the test card
suggests that the clinician does not need to
check or to know the correct response for the
passage that the patient is reading. Patients are
not likely to make mistakes, because the task is
so simple: most patients are either able to read
the text, or they are not. When the text is on
the timit of their resolution, then patients will
tend to read slowly, rather than make many
errors.

The words are arranged in pseudo-random
order, rather than forming a “story” as in other
near test cards. The random order of the words
has several advantages. Firstly, patients will not
be able to use context: they will not be able to
guess what comes next in the story. Secondly,
patients are very unlikely to memorise the
passages, since there are no contextual clues to
assist their memory. Thirdly, patients very quickly
come to realise that there are no “complicated”
words and this makes the task less stressful for
patients who find reading difficult. Fourthly,
patients will not be distracted by the story, and
so are more likely to attend to the clinician’s
instructions. For example, when the reading add
is assessed the patient is very likely to
concentrate on detecting blur, as the optometrist
asks, rather than being distracted by a story line.
Finally, the pseudo-random ordering of the words
is especially helpful when comparing reading
fluency with two different optometric
interventions. The practitioner can be confident
that any observable differences in fluency with
two different interventions are attributable to
differences in clarity, not to the patient
becoming familiar with the story-line.

The random order of the words is constrained.

www.optometry.co.uk



The order of the words has been chosen to ensure
that words do not appear in the same position
one above the other on adjacent lines. This
prevents the words from forming a pattern due to
their proximity, which could distract readers.
Repetitions of the same word on a given line are
avoided where possible. In the column of single
words, if the patient can read the word ‘see’ their
acuity is at least N4.5.

A Times font was chosen because it is in
common use for newspapers and novels. An
alternative would be to use a Courier font which,
when above threshold, increases the reading speed
for patients with low vision, but not for patients
without low vision (Mansfield et al., 1996).

Logarithmic scale

The scale of the reduction in size from passage to
passage is held constant at approximately 0.1
LogMAR units. The advantages of using LogMAR
units were described in detail some 24 years ago
(Bailey and Lovie, 1976). Clearly, it makes sense
for there to be a constant size difference between
successive lines on a test chart, but there are
other advantages of using a logarithmic scale, as
detailed below.

If the card is moved closer or further from the
patient, then predictions can be made about the
effect of the new viewing distance on visual
acuity. A logarithmic scale for viewing distance is
given in Table 1, and the steps on this table
correspond to acuity steps. For example, suppose
a patient can just read the N9 line at a viewing
distance of 40cm. For the patient to be able to
view N6, which is two lines lower than N9 (hence
two scale units smaller) the chart would have to
be held at a distance that is two scale units
closer to the patient. Table 1 shows that this
distance is 24cm. The optometrist could
refractively correct the patient for this distance
in the knowledge that the patient should then be
able to read N6 at 24cm.

Distance (cm) |80 6448 4032242016 12108

Table 2. Suggested viewing distances for the
chart, forming a logarithmic scale (see text for
explanation). This Table is included in the brief
instructions on the reverse of the Test Card.

Most charts suffer from a “ceiling effect”, which
occurs when a subject can read the bottom line
before the threshold of their acuity is reached.
Similarly, some patients with very poor vision
show a “floor effect”: they cannot read the tap
line of the chart. The logarithmic progression
allows the practitioner to overcome these
constraints. If a patient can easily read the
bottom line, then the chart can be moved from
the usual distance of 40cm out to, say, 64cm.
This is two “steps” further out (Table 2) so that
the second line up from the bottom of the chart
is now equivalent to the bottom line at 40cm. If
the patient can read the bottom line at 64cm
then their LogMAR acuity is -0.1, which is
equivalent to 6/5 (Table 3).

A similar approach can be used for patients
who cannot read the top line at 40cm. The chart
is moved closer to the patient, using the steps in
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Table 2, until the patient can read the top line.
0Of course, the refractive correction might need
to be adjusted for different working distances
and some patients will need base in prism to aid
binocular viewing at close working distances. If
the patient can just read the top line when the
chart is held at 20cm (three steps closer than
40cm on Table 2) then the LogMAR acuity is 1.3.
Table 2 shows that this is equivalent to 6/120.

The logarithmic scale is very useful for
assessing patients with low vision, when the
effect of different near additions (and hence
working distances) on near acuity can be
predicted and explored.

The logarithmic scale is also useful for
patients with suspected hysterical conditions, or
visual conversion reactions (Barmard, 1996). The
practitioner can vary the working distance and
investigate whether this has the predicted effect
on visual acuity. If accommodation is adequate
for each test distance, then the acuity for each
distance should vary in a predictable way. The
choice of text on the chart, particularly the use
of simple words and random order to minimise
chart learning, also assists in evaluating patients
with visual conversion reactions.

Although the words that are used in the test
card have been selected to be amongst those
most commonly encountered by young readers,
they may not be of equal visibility. The visibility
of a word cannot be readily predicted from the
visibility of its component letters (Nazir et al.,
1998). Recently published research raises doubts
about the uniformity of visibility of letters on
so-called equal legibility charts (McMonnies and
Ho, 2000). There seems to be little research on
the visibility of different words, although
typographical design is known to influence
readability (Adams and Hoffman, 1994).

Point UK us Decimal LogMAR
size ___ Snellen Snellen

N70 6/120  20/400 0.05 13
N60 6/100  20/340 0.06 1.2
N48 6/80 20/270 0.07 1.1
N36 6/60  20/200 0.10 1.0
N28 6/48 20/160 0.13 0.9
N22 6/38 201125 0.16 0.8
N18 6/30 20/100 020 07
N14 6/24 20/80 025 06
N12 6/18 20/70 0.30 05
N9 6/15 20/50 040 04
N7 6/12 20/40 050 03
N6 6/9 20/30 060 0.2
N4.5 6/75 20/25 080 0.1
N3.5 6/6 20/20 1.0 0.0
N3 6/5 20/15 1.2 -0.1

Table 3.

Equivalents of different scales of visual acuities
(see text for explanation) for a viewing distance of
40cm. This is the same as the table that is
reproduced on the reverse of the near test card, but
with a wider range of acuities. The values have
been rounded to common clinical units, so that
some approximations are involved (see Table 4).

Additional notes

The reverse side of the chart includes brief
instructions and a table for converting the point
size to equivalents (UK Snellen acuity, American
Snellen, decimal, Logmar).

The point or N-scale (e.g., N5) originates in
printing and does not correspond precisely to a
logarithmic series. So that the near chart can be
used by practitioners who are not necessarily
familiar with the LogMAR scale, and who might
need to use the chart without studying any
instructions, the units on the chart are those of
the widely used point scale. Where possible,
values have been used with which clinicians are
familiar (e.g., N14 or N5), rather than unusual
point sizes (e.g., N17, N8.5). This means that
there are some approximations involved in
matching the point sizes to a LogMAR scale.
Similarly, the equivalents in Table 3 are rounded
to the nearest unit in common clinical use.
Table 4 gives more precise values, for those who
may consider using the IONTC for research.

Point UK us Decimal LogMAR
size Snelien Snellen

N36 6/61.6  20/205 0.097  1.011
N28 6/47.9 201160 0.125 0.902
N22 6/37.6  20/125 0.160 0.797
N18 6/30.7  20/102 0.196  0.708
N14 6/23.8  20/79.4 0.252  0.599
N12 6/20.4 20/68.0 0.294 0.531
N9 6/16.2  20/50.8 0.394 0.405
N7 6/11.8  20/39.3 0.508 0.294
N6 6/10.1  20/33.6 0.595 0.225
N4.5  6/7.5 20/25.0 0.799 0.097

Table 4. Equivalents of different scales of visual
acuities (see text for explanation), calculated to
a greater degree of accuracy than in Table 3.
Based on measurements from the IONTC, for a
viewing distance of 40cm.

The equivalents in Tables 3 and 4 are based
on actual measurements of the printed letters in
the IONTC. Minimum angle of resolution was
calculated as one fifth of the angular subtense
(O'Leary, 1988) of the x-height of lower-case
letters. This method of direct measurement may
account for differences between the equivalents
in Tables 3 and 4 and those cited for another
logMAR near acuity chart (Wolffsohn and
Cochrane, 2000). The data in Tables 3 and 4
closely agree with the visual acuity equivalents
given in the AOP manual {Association of
Optometrists, 2000).

Conclusions

The Institute of Optometry Near Test Card
provides a rapid method of determining patients’
visual performance at near. The test is also
ideally suited for clinical use during refraction,
and has applications in low vision practice. The
design of the new card includes several
improvements over conventional test cards.
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ACROSS

TREAT YOURSELF THIS CHRISTMAS

We know you like brain-teasers, so why not take a few minutes from
the Christmas rush to put your feet up and enjoy this little challenge.

We're offering a £50 Marks & Spencers voucher. Just send your entry to Crossword Competition, 07,
Victoria House, 178-180 Fleet Road, Fleet, Hampshire, GU13 8DA or fax it in on 01252-816176 by January 26.
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When Junior puts in his Christmas
morning appearance! (6,4)

Food, colloquially (4)

Exercise which leaves one slightly
breathless (7)

Moral, upright, decent (7)

reflection or vibration (9)

Celtic language (5)

Expression of approval for a
performer (5)

These may be found necessary by
Boxing Day! (9)

Gives up responsibility (9)

A bit of reassurance will lead

one to supreme National God

of Assyria (5)

Woman'’s small triangular shawl (5)
Educational establishment for
the teaching of drawing, painting
etc (3,6)

Heathrow for example (7)

Eat or drink (7)

Coniferous type, decorated with
lights, baubles, candles etc (4)
Impressive manner (5,5)

1

14.
16.
18.
19.

22.

24.

An unstable Libra? Wisely
ruling the country however!
(anag.) (5)

Unwavering attitude (4,5)
Shipwrecked sailor found in
Panto by Friday! (8,6)
Pours the wine (7)

Wee Ken decides to spend
Saturday and Sunday

at home (7)

chat show hostess (5)
Very large wine bottle (9)
Ornamental season’s
greetings (9,5)
Celebratory party with ample
food and drink (9)
Far-sighted 00/D0?? (9)
Strangely rotates after
putting in the bread!
(anag.) (7)

Attacked (3,4)

Discoverer of radium,

Owing allegiance
and service (5)
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