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Table2 Comparison of results of screening at 3'/2 years
with last known vision status*

Table3 Results of test for stereoacuity

Number of children
A. Screening by assessment of visual acuity and/or presence of squint
Last known vision Stereoacuity Normal vision Abnormal vision
Visionat 3/ Normal Abnormal Total xglr-:::rln al 3% 3
Normal 1310 26 1336 Impossible 94 4
Abnormal 30 61 91 Notrecorded 16 8
Uncertain 67 13 80
Total 1407 100 1507 . .
Table4 Results of treating those children identified as
having defective vision at age 3"/ or following uncertain
B. Refraction of children whose vision was uncertain at 32 vision at 31>
Last known vision
Refractionat3’2  Normal Abnormal Lastknown visual acuity
Normal 56 5 6/5 6/6 6/9 6/12 6/18 6/24 6/36 6/60 <6/60
Abnormal 1 8 Spectaclesonly 4 21 13 4 4 — 1* — —
. . . Spectacles +
C. Screening by cyclc;‘ple'g;(c re£rac:;t;;tn occlusion 1 2 3 04 1 — 1 —
astknown v No treatment 2 4 12 1 — — — —
Refractionat3':  Normal Abnormal Total - -
*Occlusion declined.
Normal 1323 20 1343
Abnormal 84 80 164 . .
Total 1407 100 1507 The results of screening by refraction alone are

*Forty-one with normal refraction and uncertain vision were not
followed up.

children 43% apparently had normal vision at 31,
years, and they are therefore ‘false negatives’ of
vision screening. The remaining 57% either did not
attend at 312 years or were not known to be living in
the district at that time.

The results of screening for visual acuity plus a
cover test are shown in Table 2A. Two-thirds of the
91 children who were recorded as having abnormal
vision actually had a visual defect, but in the case of
an almost equal number of children (80 or 5-3% of
those who attended), the visual acuity was uncertain
or could not be recorded. Refraction helped in the
assessment of these children (Table 2B). There were
30 ‘false positives’ of vision screening, but 24 of these
had a normal refraction at 3' years.

shown in Table 2C. Approximately half of those with
an abnormal refraction had abnormal vision, but
20% of those with abnormal vision had a normal
refraction. A squint should have been identified in
most of these, but it is not always easy to be sure in
practice if a small squint is present. The stereoacuity
test proved too unreliable, and 22% of the children
either would not attempt the test or obviously
guessed (Table 3).

Children identified at 3V2 years as having abnormal
vision were followed up, and most received treat-
ment. The last known acuities of these children are
recorded in Table 4. Uncertainty about what an
individual child’s visual acuity really was made it
difficult to decide whether a child of this age had
amblyopia requiring occlusion, but when occlusion
was given there was only a modest improvement in
acuity (Fig. 1). Knowledge of the refraction at age 1
year helped to decide whether amblyopia was likely,

Table5 Last known acuity of children born 1975-8 identified as having abnormal vision as a result of screening at 32 and

their refraction at age 1 year

Visual acuity
Meridional refraction
atage 1 year 6/6 6/9 6/12 6/18 6/24 6/36 6/60
+3-50 D or more 1(1) 42) 2(1) 3(2) 1(1) 1 1(1)
<+3-50D 15(1) 10(2) 1 1 — — —
Unknown 2 3 4(2) 1(1) — — —

Figures in brackets indicate number of children who had occlusion.

This table illustrates how knowledge of the refraction at age 1 year could help to predict eventual amblyopia after treatment. If a child had
had <+3-50 D meridional hypermetropia at age 1 year, he/she had a much better chance of achieving normal acuity without occlusion than a
child who had +3-50 or more D at 1 year would achieve even after occlusion.
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Fig.1 Effect of occlusion in individual children identified as having reduced acuity at age 3. Arrows indicate the direction
of change in acuity for each child from 3//2 years of age to most recent testing.

and Table 5 shows that abnormal hypermetropia at
age 1 year was more likely to be associated with
genuinely defective acuity. There was a similar link
with infantile hypermetropia in the case of children
who presented (with squint) before the age of 32
years (Table 6).

Table 7 shows, for all the children in the population
sample identified as having abnormal vision, the last
known level of acuity irrespective of whether treat-
ment was given. It is important to note that nine of
the 10 children left with a severe defect of acuity (6/60
or less) had presented before age 3Y years, that is,
prior to screening.

Discussion

There has not yet been time for the final picture of the
visual characteristics of these children, particularly

the younger ones born in 1978, to become clear.
However, our experience so far prompts some
comment on the problems and benefits of early
screening at 3%2 years. Screening at this age does
detect a considerable proportion (41%) of children’s
visual defects, but it must be followed by additional
case finding if all abnormalities are to be detected.

The test for stereoacuity proved to be impractic-
able for many children at this age, and we do not
recommend its use for screening. Neither of the other
two tests, namely, (1) for visual acuity and/or squint,
or (2) for abnormal refractions, was perfect. The
following observations are made on the assumption
that the first of these methods is the one most likely to
be used by non-medical personnel.

(1) Responses of individual children to the test of
visual acuity were variable and often uncertain.
Refraction proved helpful in distinguishing those

Table 6 Last known acuity of children born 1975-8 who presented before 3'/> and their refraction at age 1 year

Visual acuity
Meridional refraction
atage I year 6/6 6/9 6/12 6/18 6/24 6/36 6/60 ?
+3-50 D or more
or>-4.00D — 1(1) 2(2) — — — 3(2) —
<+3-50D 7(2) 3(2) 3(3) — — — — 1
Unknown 2 3 2(2) 1(1) — 1*(1) 1(1) 1

Figures in brackets indicate number of children who had occlusion.

*This child had +6-25 D at age 16 months. He has also had occlusion.

This table illustrates how the presence of ametropia at age 1 year altered the prognosis for treating children who presented before 3'2

with abnormal vision (i.¢., squint).
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Table7 Age of presentation of children identified as
having visual defects and their last known acuity
(irrespective of whether treatment was actually given)

Visual acuity

6/5 6/6 6/9 6/12 6/18 6/24 6/36 6/60 Unknown

Before 3'4 — 11 10 7 4 1 1 9 4
Atage3'2* 7 27 189 9 1 1 1 1
After3'2t 2 17235 5 — 1 — 1

*Includes those with uncertain vision at 32 and who were
subsequently treated.
tIncludes false normals at 3'5.

This table shows that most of the children in the total population
sample who ended up, after all treatment, with the worst vision had
presented (with squint, to the hospital clinic) before 3%2.

with normal vision from those with abnormal vision
requiring treatment.

(2) 33% of the children in this population sample
who had a visual defect were ‘missed’ by screening at
3%5. 14-4% of the total with visual defects gave a
‘false normal’ response to the test; the remainder did
not attend for screening, some because they were not
known to be living in the district at that time. This is
an administrative problem which could to some
extent be overcome.

(3) 26% of the total number of children with a
visual defect had presented before age 3%2 (Table 1).
In this sample (Table 7) nine of the 10 children who
ended up with 6/60 or less were in this group, and, so
far as they were concerned, screening at age 32 was
irrelevant.

Consideration of the results of treating children
identified as abnormal by a screening procedure is an
essential part of the assessment of the value of that
screening procedure. Variable responses to visual
acuity tests at this age made it difficult to differentiate
children with amblyopia requiring occlusion from
others with ‘blurred vision’ due to uncorrected errors
of refraction. Most of the children achieved normal
corrected acuity (Table 4), but the outcome of
occlusion at this age was not very encouraging, only
three of 16 achieving 6/6 (Fig. 1). These indifferent
results may reflect uncertainty about who should
have had occlusion and for how long. We eventually
realised that the prognosis for treatment depended to
some extent on whether a child had abnormal hyper-
metropia (+3-50 D or more in any one meridian) at
age 1 year. This is illustrated for the children born
between 1975 and 1978 (Table 5). Those who had
abnormal refractions at 1 year often did not get and
retain normal acuity, even with occlusion.

It is worth noting that the majority of children who
presented before 3V2 (Table 6) also achieved reason-
able acuity. Two-thirds of these were known to be not
abnormally hypermetropic at age 1 year, but four of
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the five who ended up with 6/36 vision or less were
abnormally hypermetropic at 1 year. This suggests
that whether or not a child ends up with severe
amblyopia after all treatment may be primarily
determined by whether or not he had abnormal
hypermetropia or (rarely) myopia at 1 year, and that
this may be more important than the age at which
defective vision is identified.

Children with abnormal refractions likely to lead
to severe amblyopia can be identified in 3-7% of the
population at age 1 year,’ but unfortunately optical
correction from that age does not alter the prog-
nosis."” If we are to tackle the problem of severe
amblyopia, these are the children who primarily
require our attention, but their problem has to be
approached before age 3V2.

The case for preschool screening at 3%z for
amblyopia rests on whether those children with
mildly defective acuity corrected with glasses at 3'2
would develop irreversible amblyopia, or their con-
dition deteriorate in some other way after that age if
they had not been treated. It will be extremely
difficult to prove this, since a large number of
children would need to be screened to identify a
relatively small number with clearly defined visual
defects. Some of these would then have to be given
immediate treatment and others delayed treatment.
If such a study were to be mounted, we think that
screening for abnormal refractions would provide the
quickest means of identifying cases, perhaps with the
use of one of the recently developed photographic
methods." *

CONCLUSIONS

The relatively small number of children reported
here makes it difficult to establish conclusively that
the incidence or severity of amblyopia is reduced by
preschool screening at 3%z years of age, since the
overall incidence in any population is comparatively
small. However, amblyopia detected at this age
cannot often be eliminated. Of all visual defects apart
from puberty-onset myopia fewer than half were
detected through screening at 3'2, and most of the
children who ended up with the worst acuity even
after treatment had presented before 3%. Only
70-75% of the population available attended screen-
ing, suggesting that it would be administratively
problematic to organise screening of a relatively non-
captive population of this age. Screening at age 1
year, however, achieved a 10% higher response rate,
and the use of refraction at this age may provide a
better means of identifying those children likely to
have the most severe amblyopia. This study
emphasises the need for further critical assessment
before any move is made to introduce screening of
3V4-year-old children on a national basis.
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