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Assessment of an inner city visual screening programme for preschool children

Table 8 The numbers of patients (and percentages) in each
socioeconomic class who completed the treatment programme
(Complete), who defaulted (Default), and who were
referred to other centres for further management (Referred)

Socioeconomic class (%)

Follow up Upper (1) Middle (2) Lower (3) Total
Complete 151 (72:2) 148 (63-0) 116 (47'7) 415
Default 49 (23-4) 71 (30-2) 105 (43-2) 225
Referred 9 (4:3) 16 (6:8) 22 (9'1) 47
Total 209 (100) 235 (100) 243 (100) 687

amblyopia) would have been missed. Table 7
shows the diagnoses of patients who would not
have been referred if visual acuity of worse
than 6/9 alone was used.

DEFAULT RATES

Table 8 shows the breakdown by geographic
socioeconomic class of the percentages of
patients who had full follow up, who defaulted,
and those that were referred elsewhere. The
default level increased as socioeconomic status
fell. Stepwise regression analysis determined
that socioeconomic class was the only variable
to significantly affect the attendance rate. The
probability of non-attendance from the model
was 20-5% for classes 1 and 2, and 37-1% for
class 3. Figure 1 shows that median visual
acuity improved only in those who continued
to attend the treatment programme and not
in those who defaulted. The percentages of
patients in whom the visual acuity improved,
remained stable, or deteriorated in the worse
eye according to whether they completed the
treatment protocol or not are shown in Figure
2. Unbalanced repeated measures implied
that children in the default group remained
amblyopic whereas those in the follow up
group recovered visual acuity.

Table 9 shows that the patients who had
strabismus were more likely to have poorer
visual acuity at the end of treatment than
patients with refractive problems or other diag-
noses. This was confirmed by logistic regres-
sion analysis.
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Figure 1  The percentages of patients who showed a

deterioration in visual acuity, stable acuity, or improved
acuity for the patients who completed the treatment
programme (Completed) and those who defaulted
(Defaulted).
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Discussion

The provision of a preschool visual screening
programme requires the allocation of suitable
resources, time, and effort and its use should
not be embarked upon lightly. In the UK
74-8% of orthoptic departments are providing
some sort of preschool visual screening, the
majority (88%) screening in the 3—4 year age
group.’ In the USA it is estimated that 21% of
children receive preschool screening.!! The
non-attendance rate discovered in this study is
a cause for concern because at each step of the
screening and treatment programme there was
a significant section of the population who
defaulted from care. Thus at the end of the
visual screening programme a very much
smaller section of the population has been
effectively treated than was initially intended.
In our study, although a large number of
children were seen through the 9 year period (a
total of 8142), there was a large section of the
population that was not screened either
because they were not reached via the com-
munity health index (10% of the population)
or because they did not attend the screening
examination (43% of those sent appoint-
ments). From the 10% of patients referred on
to the hospital, 4% subsequently defaulted
from the first hospital visit; thereafter 32%
defaulted from the full treatment programme.
The mounting percentage of the population
who therefore do not receive effective screen-
ing or full treatment is high (Figure 3). The
rates for this inner city population appear to be
higher than have been reported from other
communities in the UK such as Canterbury
with 24 to 29% defaulting from attending the
screening examination,'? Cornwall with 25 to
28% not attending screening and 3-7% not
attending the hospital appointment,® and Ayr
where only 14% of the children sent for did not
attend for screening.!? The differences in the
results may reflect the different geographical
areas involved and their socioeconomic
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Figure 2 The median visual acuities (and 25 and 75
percentiles) at the first and last visit to the treatment
programme for the patients who completed the treatment
programme (Completed) and those who defaulted
(Defaulted).
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Table 9 The percentages of patients with each level of visual acuity for the diagnosis groupings.
The results are for the last visit of the patients who completed the treatment programme

No abnormality Strabismus Refractive error Other
Visual acuity (n=91) (n=86) (n=219) (n=26)
6/7-5 at least 71-4 256 639 80-8
6/7-5 to 6/18 286 453 33-8 11-5
6/18 or worse 0 29-0 2:2 7-6

composition and the differing methodologies
employed.

In this study, the socioeconomic class of the
patients had a strong bearing on the default
rate from the service despite the use of local
health clinics. It may be that different
approaches will be required for different areas
— for example, mobile screening services.!* As
a group, patients who default do not perform
well but still require allocation of substantial
resources.

It has not been possible from the design of
this study to determine the false negative
referral rate for the screening service.
However, other investigators have attempted
to do this and have found 7% to 38% false
negative referral rates!®!® which provides a
further indication of the inefficiency of screen-
ing preschool children. Moreover a significant
proportion of individuals who are referred
through screening are already attending the
hospital service. This comprised 26% of
patients in one study!® and 6% of the patients
referred to hospital in our study. The relatively
small proportion of potential amblyopes who
are therefore identified and successfully treated
has led some to argue that current programmes
do not have much impact upon the incidence
of amblyopia in our society. Studies in
Scandinavia suggest that the incidence of
amblyopia has reduced since the commence-
ment of screening services for children!? but an
article looking at the incidence of amblyopia in
recruits to the British Army found no convinc-
ing change from an incidence of 4-7% males in
1965 to 41% in 1976.18

School visual screening programmes have
been criticised because of late referral and the
risk this poses to effective treatment for the
amblyopia.® Arguments have been made to
remove the school screening service from the
system, therefore allowing for reallocation of
resources.? The findings of this study in which
preschool screening was found to be inefficient
do not support the cessation of school screening.
It should be easier to examine all of the children
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Figure 3 The percentage of individuals who continue to
attend at each step in the screening programme.
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in a geographical area by screening at school. It
may be that screening should be performed at
the first year of attendance of children to school
particularly as patching therapy has been shown
to be effective after the age of 8.9 In the inner
city environment it may be better to reach a high
proportion of the amblyopes in the population
by screening them out at school (albeit with the
disadvantage of starting treatment later) than
reaching a small proportion of these individuals
through preschool screening (with its inherent
inefficiencies).

If the principal aim of screening is to
detect amblyopia (and not other abnormalities
without amblyopia, in particular refractive
problems which was the largest group detected,
48%,), the tests that are currently used are
inefficient. Our analysis supports the work of
others who have advocated a simplified screen-
ing programme”’ !° based on visual acuity. Even
this test is inefficient with many false positives
being referred; and hyperacuity tests and log-
mar tests of visual acuity may be required.20 2!
The other tests employed in our study added
little to the identification of amblyopia. The
findings are consistent with the work of others
who have found that no other tests can replace
visual acuity assessment.17 2! If, however, visual
acuity was used at its most efficient (a cut off of
worse than 6/9) some patients with ocular
abnormalities which have not yet caused
amblyopia may be missed. For example, the
prescription of spectacles for patients with good
vision and strabismus may have prevented the
development of amblyopia in these individuals.

Abnormal refraction was the commonest
anomaly detected in the patients screened and
measurement of refraction should be con-
sidered, perhaps in a simplified form, if screen-
ing is to be made more effective.?? Indeed, a
call for refraction has been made by many
other investigators in the past.!522-24 In this
study, a large number of patients with refrac-
tive problems without amblyopia were referred
to hospital. These could have been dealt with
elsewhere — for example, by opticians in the
community. We cannot say whether the early
detection of these refractive problems and their
subsequent treatment means that the occur-
rence of amblyopia in some children was
prevented, but it is arguable whether hospital
attendance is required for these patients.

In conclusion, there were very high default
rates from an inner city preschool visual
screening programme which severely handi-
capped any attempt to reduce the incidence of
amblyopia. The only effective test currently
performed in screening for amblyopia is visual
acuity but this was also not particularly effi-
cient. The high incidence of refractive prob-
lems without strabismus suggests again that
there is a need for refraction to be performed
earlier in the screening protocol, perhaps as a
routine in those children found to have
reduced visual acuity.
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