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New Method* of Screening Young Children for Defects in Visual Acuity
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Summary: The methods used at present for screening
young children's vision have disadvantages, such as

that the child's intelligence can affect the result. In a
new method three white cards are used; these are printed
with one, two, or three black blocks arranged so that if a
child can correctly state the number of blocks at 6 metres
the visual acuity is at least 6/9. When tested on 186
children the new method gave better results than
conventional tests; eight children with defective vision
were picked up only by the new method and none were
missed.

Introduction
Normal visual acuity can be defined as the ability, in adequate
light, to distinguish two adjacent objects as separate when the
gap between them subtends at the eye one minute of arc.
If a person's vision is defective then the two objects will not
appear separate but fused together. Most of the current
methods of assessing visual acuity, including the one now
proposed, are based on this concept.

Disadvantages of Present Methods
The method most commonly used for screening visual defects

in schoolchildren is Snellen's chart, but it is not satisfactory
for young children who do not know the alphabet. For these
children either the picture chart or the illiterate E or Sjbgren's
hand test is used.
The picture chart has two main disadvantages. Firstly, it is

necessarily imprecise because the gaps between different parts
of the picture vary in size. Secondly, the knowledge or the
intelligence of the child can affect the result. For example,
the picture may not be clearly seen but be correctly guessed,
or the picture may be clearly seen but the name of it not
known.

Both the E test and the hand test have the following
disadvantages: (a) The demonstration of what is required is
time-consuming, particularly with the less intelligent children.
Young children seem to find the hand test easier to understand
than the E test, but they have greater difficulty in actually
turning the hand in the required direction. (b) Two operators
are usually required; one to occlude the eye not being tested
and another to point to the chart or to rotate the card.
(c) It is not always easy to determine whether the child is
placing the model E or the hand in the correct direction even
when he is able to see the drawing on the chart. For example,
the model E may be pointed in a diagonal (say north-east)
direction when the E on the chart is pointing upwards and
also when it is pointing to the right. It is also found in practice
that young children often confuse right and left, and so point
the model E or the hand in the wrong direction, even though
they are able to see the drawing on the chart.
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New Method
The equipment in the method now proposed consists of

three white cards of equal size each bearing one, two, or three
black rectangles or " blocks," the overall dimensions of the
blocks being the same in each case. The actual sizes of the
blocks are as follows (the distance of the gaps is 2.625 mm.):

Card i -

Card 22

Card 3 * f*

The critical distances are the gaps between the blocks on cards
2 and 3. These gaps have been calculated so as to be equivalent
to the 6/9 line on the Snellen chart, so that a failure to
distinguish the number of blocks when the cards are held at
a distance of 6 metres from the child indicates that the child's
vision in the eye being tested is worse than 6/9. The Faculty
of Ophthalmologists recommends that all children whose visual
acuity is worse than 6/9 in one or both eyes should be referred
for a specialist opinion.

Procedure

The procedure employed was first to show the cards close
up to a small group of children and explain that they had
to say whether there were one, two, or three black blocks on
each card. One child from the group was then instructed to
cover one eye with the palm of his hand without pressing on
the globe, and the operator moved to a distance of 6 metres
from the child and presented the cards in any order. The
other children in the group looked on, and the whole procedure
was treated as a game. In order that visual defects due to
astigmatism were not missed, the three cards were shown to
each child twice-once with the blocks in a horizontal position
and once with the blocks in a vertical position.
With the dimensions given above a child whose visual acuity

is less than 6/9 will be unable at 6 metres to distinguish the
gaps, and so will see one large block on each card. When the
three cards are presented at random in the horizontal and
vertical positions, the chance of a child guessing the correct
sequence is one in three raised to the power of six-that is,
greater than 1 in 700.
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The operator had a list of all the children to be screened
in a session, and merely wrote "R" or " L" or both
(indicating right or left eye) against the name of each child
who failed to state correctly the number of blocks on the cards
presented to him. If a child made only one mistake the card
concerned was presented again at the end of the sequence,
and if the number of blocks was then correctly stated it was
not regarded as a failure. More than one mistake was
considered to be a failure.

It is known that most children from the age of 4 years can
count up to three. In order to be certain, this ability was
checked for each of the children in the survey, but in any
future use of the cards only those who failed the screening
test would be checked.

Results

A total of 186 children aged 41 to 7 years inclusive were
screened both by a conventional method (the illiterate E or
Sjdgren's cards) and by the new method. A further 20 children
passed the conventional test but were absent or had left the
district before the new test was given. These children were
not included in the analysis, but there is no reason to suppose
that had they taken the new test the comparison of the results
would have been materially altered. There were a further 12
children who were unable to co-operate with one or both tests,
and they have also been omitted from the analysis.
The effectiveness of the new method was measured by com-

paring the results of the two tests. All the screening by the
conventional methods was done in the ordinary way by health
visitors or school nurses who were unaware that the children
were to be screened again. All the screening by the new method
was carried out by one of us (H. E. W.) and without any
knowledge of the previous findings. The second screening was
carried out within a few months of the first, and so it is
unlikely that the visual acuity of any particular child would
have materially changed in the interval.
There were 157 children who passed both the conventional

and the new tests. A total of 29 failed one or both tests, and
the Table shows a breakdown of these cases, with an indication
of whether the subsequent referral to an ophthalmologist

was considered by him to have been justified. In each
case the ophthalmologist was unaware of the method
which had been used to discover the defect. It will thus be
seen that the new method detected every one of the justifiable
referrals detected by the conventional methods (line 1). The
new method also detected eight such referrals who had appar-
ently been missed by the conventional methods (line 4).

Comparison of Methods in 29 Cases

Performance Performance
wilth conveo. t with n-w |Whether referral was Total
tional method methodjutfblGae

1 Failed Failed Yes 15
2 Failed Failed Not known (child did not

attend eye clinic) 1
3 Failed Passed No 2
4 Passed Failed Yes 8
5 Passed Failed Not known (children did

not attend eye clinic) 2
6 Passed Failed No 1

Advantages of New Method

The principal advantages of the new method are as follows:
(1) it appears to be at least as effective as existing methods for
screening defects in visual acuity in young children; (2) only
one operator is required ; (3) it can be used for illiterates with-
out appearing to be a childish test; (4) apart from being able
to count up to three, no interpretation by the child is required;
(5) each answer -given by the child is definite and no inter-
pretation by the operator is required ; (6) because the response
is verbal there is no need constantly to watch each child, and
so the new method is less tiring for the operator; and (7) the
equipment is very cheap to produce.

The views expressed in this paper are entirely our own and do
not necessarily represent the views of Staffordshire County Council.
We wish to record our grateful thanks to Dr. G. Ramage, County
Medical Officer of Health, for his encouragement and constructive
criticisms; to Mr. C. E. Dickenson and Mr. S. B. Billington, of
the Staffordshire School Health Service, for their help in planning
the project ; and to the head teachers and staff in the schools for
their interest and support.
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Summary: The case histories are given of two patients,
aged 38 and 35 years, who conceived while suffering

from Addisonian pernicious anaemia. The relationship of
these findings to the routine use of folic acid during
pregnancy is discussed.

Introduction

Though the serum level of vitamin B12 falls progressively
throughout pregnancy (Martin et al., 1967; Whiteside et al.,

1968) and abnormally low levels are recorded in up to 40%
of cases of megaloblastic anaemia in pregnancy (Benjamin et al.,
1966), vitamin B,2 is said to have no place in the treatment
of these cases and the serum vitamin B12 levels return to normal
with folic acid therapy (Giles, 1966).

Addisonian pernicious anaemia with vitamin-B12 deficiency
due to lack of intrinsic factor is exceedingly rare in pregnancy.
Not one case was found among 30,000 pregnant women seen
at a Liverpool hospital (Hibbard and Hibbard, 1968). Un-
treated Addisonian pernicious anaemia has been reported as a
cause of infertility (Jackson et al., 1967) ; cases of megalo-
blastic anaemia have been described in infants breast-fed by
mothers who had untreated Addisonian pernicious anaemia
(Zuelzer and Rutzky, 1953; Lampkin et al., 1966); and cases
of Addisonian pernicious anaemia diagnosed during pregnancy

* Medical Student, University of Western Australia, Perth.
t Chief Technologist, Department of Haematology, Royal Perth Hos-

pital.
* Professor of Obstetrics and Gynaecology, University of Western

Australia, Perth.
5 Head of Department of Haematology, Royal Perth Hospital.

 on 24 M
ay 2023 by guest. P

rotected by copyright.
http://w

w
w

.bm
j.com

/
B

r M
ed J: first published as 10.1136/bm

j.4.5624.157 on 19 O
ctober 1968. D

ow
nloaded from

 

http://www.bmj.com/

