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Figure 2 Given the excellent objectively determined compliance we can rule out
non-compliance as an explanation for poor outcome (subject 1). Two upper line graphs
show visual acuity and contrast sensitivity as a function of trial duration; (@) amblyopic
eyes ( X) fellow eye. Broken lines indicate visual function during baseline phase. Lower bar
graph shows daily occlusion recorded objectively (ODM, W) and subjectively (diary, ().
Horizontal line indicates the prescribed occlusion dose (....— ).
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respectively yielding the following compliance
indicess MCR=0-96, DCR=0-93, and
PI=1-03. Compliance, as a function of treat-
ment duration and the corresponding change
in visual performance, is shown in Figure 2.
Despite a small unpredicted improvement in
acuity in the fellow eye (0-11 log units),
compared with the mean baseline, the
improvement in either acuity (0-05 log units)
or contrast sensitivity in the amblyopic eye
(0-08 log units) was not clinically signifi-
cant.
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Figure 3 Compliance is generally only questioned in the case of outcome failure and
success in this case would have been incorrectly attributed to strict adherence to the
prescribed regimen (subject 2). Hatched area on lower bar graph indicates days loss of

data. Key as for Figure 1.
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Subject 2 (pilot study)

This 4-year-old boy had anisometropic
amblyopia of his left eye, was prescribed
spectacles and, after adaptation, allocated 1
hour of occlusion per day. The total pre-
scribed dose was 1560 minutes, with ODM
record of 624 minutes and diary record of
675 minutes respectively: MCR=0-40,
DCR=0-43, PI=0-93. In this case, compli-
ance was poor, but although occlusion was
worn only 40% of the prescribed time, acuity
improved from mean baseline 0-34 logMAR
to 0-1 logMAR in the amblyopic eye (Fig 3).
A concomitant improvement in contrast sen-
sitivity (0-23 log units) was also recorded.

Subject 3 (modified ODM)

This male child, born at 26 weeks’ gestation,
developed early stage 3 retinopathy of prema-
turity in each eye, which resolved, and then
at 3 years presented with a left convergent
strabismus.

There was no posterior pole retinal abnor-
mality (major vessel angle 110° right and left
eyes). Refraction revealed +0-75 DS in the
right and emmetropia in the left eye. He was
prescribed 8 hours of occlusion per day,
13 440 minutes in total, and achieved ODM
and diary recordings of 8976 and 9429
minutes. Compliance indices: MCR=0-67,
DCR=0-70, and PI=0-95 (Fig 4). Acuity
in the amblyopic eye improved by about 6
lines during the baseline phase (0-9 to 0-34
log units) and three additional letters with
occlusion; note also the improvement in con-
trast sensitivity (0-43 log units from mean
baseline). This subject demonstrates that even
lengthy periods of occlusion can be monitored
objectively.

Discussion
Occlusion therapy can now be monitored
using an occlusion dose monitor (ODM). At
this early stage we are not concerned with the
effectiveness of monitored occlusion on ambly-
opia, but simply with validating objective com-
pliance monitoring in the ‘field’ — that is, its
feasibility for future clinical research. We are
aware of potential pitfalls, such as failure to
connect the leads to the ODM, or placing the
occlusor on an arm, for instance, rather than
over the eye. While the latter remains a pos-
sibility, for a child to repeatedly wear a falsely
located occlusor for up to 8 hours per day for
4 weeks requires a vivid imagination and a
devious tenacity of wunlikely proportions.
Notwithstanding these concerns, we have
shown that the amount of occlusion that a
child receives between visits can now be moni-
tored objectively using an ODM, even for long
occlusion periods (subject 3). It has proved
acceptable to patients and their parents, and
no patient related issues have been encoun-
tered which might pose major problems for its
future clinical use, at this age and in younger
children.

In our study we would expect the parental
diary to correlate well with ODM data as
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Figure 4 Example of compliance monitoring of an 8 hours per day regimen (subject 3).

Key as for Figure 1.

parents were aware that occlusion was being
investigated. Legibility sometimes introduced
interpretative difficulties. The primary pur-
pose of the diary was as an equipment check
and to highlight possible misunderstandings
resulting from ODM use, rather than as a
compliance monitor. One might conclude
that since records were almost as accurate as
the ODM, the latter was superfluous, but
obviously diary accuracy could be influenced
by ODM usage.!® Furthermore, the ODM
provides us with accurate information on the
integrity of occlusor-skin contact during
occlusion periods, revealing episodes of
‘peeping’ — something we could not expect to
gain from a diary. We also recognise that the
parents involved in this research might not be
fully representative of routine clinical prac-
tice, being keen to participate.

Even these preliminary studies have pro-
vided clinical insight into occlusion therapy
hitherto unavailable. For subject 1, compliance
would certainly have been doubted, but given
the excellent objectively determined results we
can rule out non-compliance as an explanation
for poor outcome. Compliance is generally
only questioned in outcome failure, and suc-
cess in subject 2 might therefore have been
incorrectly attributed to strict adherence to the
prescribed regimen. This raises the issue that
perhaps some patching regimens prescribed
are excessive.

Compliance can now be evaluated accurately
thus permitting precise titration of occlusion
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X against visual function. This is not before time,
® as around 48% and 28% of amblyopic children

are prescribed respectively 200499 hours and
more than 500 hours of this unpleasant treat-
ment.” Objective monitoring has opened up
new research avenues and hopefully this will
enable the dose-effect relation of occlusion
therapy in the various types of amblyopia to be
investigated objectively, and with a precision
not previously possible. The design of effective
therapeutic regimens should follow which will
ensure that children receive enough occlusion,
but no more.

We thank the mother of illustrative case 3 for permission to pre-
sent Figure 1. We acknowledge Roger Bunce, Wolfson Applied
Technology Laboratories, University of Birmingham, for help
with development of the ODM and Graham Hollins,
Birmingham Maternity Hospital for help with ODM modifica-
tions.
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