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Abstract
Background/aims—Non-concordance has
often been reported as a major contribu-
tor to the failure of occlusion therapy for
amblyopia. In other fields of medicine the
extent of a patient’s understanding in
areas of the disease and treatment has
been shown to have both a direct and indi-
rect eVect on subsequent concordance.
The aims of this study were to determine
the extent of parental non-concordance,
to assess their level of understanding in
key areas of amblyopia, occlusion therapy,
critical period and prognosis, and to
discover the parent’s own reasons for fail-
ing to concord.
Methods—Parents of children aged 2–7
years receiving a minimum of 1 hour of
occlusion for unilateral amblyopia were
recruited. Parental concordance was
monitored using a diary and their under-
standing and reasons for non-
concordance were assessed by a
questionnaire. Concordance was analysed
by calculating a concordance index,
determining the proportion of non-
concordance, and also by classifying the
non-concordance on the basis of whether
the behaviour was intentional or uninten-
tional and whether the parents were
adequately or inadequately informed.
Results—Parental non-concordance was
defined as failing to occlude less than 80%
of the total prescribed time. The median
concordance index was 0.75 and the
proportion of non-concordant parents
was 0.54 (95% CI 0.41 to 0.67) (n = 57).
Parental knowledge was poor in areas of
the critical period with 23% of parents
unaware of an age limit to the treatment.
Reasons for non-concordance given by
68% of parents demonstrated poor knowl-
edge.
Conclusion—A substantial proportion of
the non-concordant parents had poor
understanding in areas such as the critical
period and errors also occurred in imple-
menting the treatment regimen. In-
creased parental awareness of the
rationale and urgency of the treatment,
with reinforcement of details of the regi-
men, would help to reduce non-
concordance with occlusion therapy.
(Br J Ophthalmol 2000;84:957–962)

Non-concordance aVects many areas of medi-
cine and the use of occlusion therapy for
amblyopia is no exception. Several studies have
reported that concordance is an important fac-
tor that determines whether or not occlusion is
successful.1–5 Few studies, however, have pri-

marily investigated non-concordance and, of
those that have, most have disadvantages such
as recording concordance only if 100% clinic
attendance is achieved, retrospective designs,
or use of private patients with unusually close
monitoring.4 6 7 As non-concordance is a major
barrier to the successful use of occlusion, it is
important to determine the factors that may
contribute to poor concordance. There ap-
pears to be disagreement as to whether
non-concordance decreases with age,4 in-
creases with age,5 or is not related to age,6 but
it seems likely that there is a positive correla-
tion with social deprivation.6 It is also uncer-
tain whether the visual acuity at the start of
treatment has an eVect on non-concordance,
with reports of lower visual acuity leading to
poor concordance,4 but others finding no such
relation.6

Research in other areas of medicine has
shown that understanding by the patient in key
areas of the disease and treatment has a signifi-
cant eVect on the level of concordance8 and is
illustrated by Ley’s cognitive model9 (Fig 1).
Understanding has a direct eVect on memory,
satisfaction, and concordance and, through its
eVect on memory and satisfaction, it also has
an additional indirect eVect on concordance.
In other areas of medicine the patient’s knowl-
edge of the treatment regimen and under-
standing of what the doctor had said were
shown to be significantly and independently
related to concordance.10 Poor understanding
by parents has also been shown to account for
their poor concordance in implementing
asthma medicines.11 This is a similar situation
to use of occlusion therapy where the extent of
the parent’s knowledge is important as they are
responsible for the implementation of the
treatment on their child. It is crucial therefore
that the parents are fully aware of all aspects of
amblyopia, such as the critical period and the
consequences of not occluding their child. In
other areas of medicine the subjective percep-
tion of the severity of an illness by mothers of
paediatric patients has been shown to be an
important factor aVecting concordance.12 13 It
seems logical that concordance would be more
likely to be achieved if those responsible for
implementing the treatment are fully aware of
their child’s defect, its severity, how they can
improve the vision by occlusion, the lack of
alternatives, and the urgency of the treatment.

Figure 1 Ley’s cognitive model.
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Indeed, understanding of a disease and treat-
ment and the method of information exchange
are thought to be vital factors which need to be
taken into consideration when trying to
improve concordance.14

Parental understanding in the use of occlu-
sion for amblyopia involves three main areas:
(1) parental knowledge of the details of the
treatment regimen; (2) parental understanding
of the rationale of occlusion; and (3) parental
understanding of amblyopia and the critical
period. Deficiency in the first area will
obviously cause non-concordance—for exam-
ple, not occluding for the correct number of
hours per day or occluding the incorrect eye.
Deficiency in the second area may result in
parents incorrectly believing the occlusion will
correct the strabismus (as the deviating eye
straightens to fix while the occlusion is worn),
causing disillusionment when this does not
happen. This example indicates how parents
could perceive occlusion as being ineVective
due to a misunderstanding of the role of occlu-
sion. Also, parents may incorrectly believe that
surgery is an alternative to improve the acuity if
the occlusion fails. Deficiency in the third area
could cause non-concordance because of
failure to appreciate the severity of the
condition or the urgency resulting from the
critical period. The influence of the level of
parental understanding on concordance does
not appear to have been investigated in the
field of occlusion therapy. The aims of this
study were to determine the level of parental
non-concordance, to assess the level of paren-
tal knowledge regarding amblyopia, prognosis
and occlusion, and to discover parents’ own
reasons for non-concordance.

Methods
All patients (new and existing) based on the
inclusion criteria of receiving a minimum of
1 hour’s occlusion for all types of unilateral
amblyopia were eligible for recruitment into
the study following informed consent from
their parents. The written information docu-
ment about the study that was given to the par-

ents was worded so as to be non-judgmental,
indicating that the aim was to assess diYculties
experienced by parents when occluding their
child. Patients were not included or excluded
on the basis of visual acuity. Each patient who
visited the orthoptic department and fulfilled
the inclusion criteria during a 3–4 month
recruitment period was invited to be included
in the study. Concordance was monitored by
means of a diary in which parents were asked
to record the length of time the patch was worn
(to the nearest half hour) each day for a 4 week
period. These instructions were typed at the
top of the diary, which consisted of a table of
28 cells numbered day 1 to day 28 and in each
cell the text “number of hours” was typed with
a space where the parent was to record how
long the patch was worn. Parental understand-
ing and knowledge of amblyopia, occlusion
therapy, critical period and prognosis, along
with reasons for non-concordance were as-
sessed by means of a questionnaire. To
determine reasons for non-concordance, par-
ents were given the option of choosing from six
alternatives (commonly experienced by the
author) or, if preferred, they could state their
own alternatives. It was indicated on the ques-
tionnaire that more than one reason could be
given if the parent wished. Content and face
validity of the questionnaires was assessed by
several orthoptists. This was achieved by gain-
ing advice on the alternatives listed and
questions to be included in the questionnaire
from professionals regularly in contact with
parents of amblyopic children. No revisions
were deemed necessary but it was suggested
that a reading ease score (Flesch Reading Ease)
should be calculated using Microsoft Word to
ensure the document was easily readable. A
score of 85 on a 100 point scale was obtained
which was well above the recommended mini-
mum score of 70. The diaries and question-
naires were also piloted on parents of 20
children receiving occlusion. Following this, an
extra question (“Would occlusion be more
eVective at 2 years or 6 years?”) was included
to ascertain whether parents were aware that
the prognosis may reduce as the child grows
older. Details of the six questions used to assess
parental knowledge and the six possible
alternatives (or other given by the parent) that
were listed in the questionnaire for non-
concordance are given, together with the scores
obtained, in Tables 1 and 2.

The diaries and questionnaires were given to
the parent(s) who were with the child while at
the orthoptic clinic, immediately after the par-
ent had agreed to take part in the study and
informed consent had been obtained. The dia-
ries were collected when the patient and parent
returned to the clinic after the 4 week period at
which time the questionnaires were completed
and collected to maximise return rates. It was
made clear to the parents that the completed
questionnaires and diaries would not be seen
by the orthoptist responsible for their child’s
care. This was achieved by issuing the parents
with an envelope in which to enclose the com-
pleted documents and an option to post the
documents directly to the author if they so

Table 1 Parental awareness of amblyopia and knowledge of occlusion, critical period,
prognosis, and treatment regimen

Questions
No (%) of parents giving
the correct answer (n = 57)

Does your child have reduced vision in one eye? 56 (98)
What is the treatment for reduced vision in one eye? 56 (98)
Does the treatment have to be carried out by a certain age? 44 (77)
Would it be easier to correct weak vision in one eye at 2 years or 6

years of age? 48 (84)
Which eye are you putting the patch on? 54 (95)
How many hours were you told to put the patch on for? 57 (100)

Table 2 Parental reasons for non-concordance.

Reasons indicated by parents for their non-concordance No (%) of parents (n = 31)

My child has a strong dislike to wearing the patch 6 (19)
I do not like the appearance of the patch on my child 0 (0)
I sometimes forget to put the patch on 3 (10)
Poor cooperation of the child 0 (0)
Social occasions or family activities* 1 (3)
I will wait until my child is older and more cooperative 14 (45)
The treatment does not work 5 (16)
I will wait until my child understands the reasons for the treatment* 2 (7)

*Other reasons given by parents in preference to the alternatives provided in the questionnaire.
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wished. These measures were taken to encour-
age the parents to record the level of concord-
ance honestly without any fear of recompense.

Concordance was analysed by means of a
concordance index15 calculated from occlusion
recorded in the diary (hours)/prescribed occlu-
sion (hours). The number of hours refers to the
total number of hours for which the occlusion
was worn as recorded in the diary over the
4 week period and the total amount of
prescribed hours over the 4 week period,
respectively. The concordance index provides a
useful assessment of the proportion of pre-
scribed occlusion that was achieved by the par-
ents over a given period. It does not, however,
give any information about how long the
occlusion was performed on a day to day basis
and hence whether the occlusion was evenly
distributed throughout the duration of the
treatment period. An alternative assessment of
non-concordance is to calculate the proportion
of non-concordant parents, which requires a
threshold of concordance to be specified. For
the purposes of this study a level of more than
80% of the total prescribed occlusion wear
over the 4 week period was considered as con-
cordant behaviour. The reasons for the non-
concordance based on the results of the level of
parental understanding and reasons given by
the parents themselves were analysed using
Ley’s classification of non-concordance.16 This

involves determining, firstly, whether the non-
concordance was intentional or unintentional
and, secondly, whether the parents were
adequately or inadequately informed about
amblyopia, occlusion, and the critical period.
Four groups of behaviour were therefore
formed: (1) adequately informed intentional
non-concordance; (2) inadequately informed
intentional non-concordance; (3) adequately
informed unintentional non-concordance; and
(4) inadequately informed unintentional non-
concordance.

Results
CONCORDANCE

No parents refused to take part in the study
but, of the 65 patients recruited, eight were
excluded because of missing data (diaries lost
or not returned because of failure to attend
appointments) leaving 57 patients for analysis.
The median, 25%, and 75% quartiles of age
were 5, 3, and 6 years (range 2–7 years). The
median, 25%, and 75% quartiles of length of
prescribed occlusion were 3, 2, and 4 hours
(range 1–10 hours), with a range of amblyopia
of strabismic, anisometropic, or strabismic and
anisometropic combined. The age or length of
prescribed occlusion of the excluded patients
did not diVer markedly from the remaining
sample. The median concordance index was
0.75 with 25% and 75% quartiles of 0.57 and
0.88, and the proportion of non-concordant
parents was 0.54 (95% confidence interval
0.41 to 0.67) (Fig 2).

Concordance indices were plotted against
occlusion wear to determine whether a linear
relation (negative correlation) was present,
with greater lengths of prescribed occlusion
wear resulting in less concordance (Fig 3). The
correlation between the concordance index
and length of prescribed occlusion wear was
not significant (r = –0.02, p>0.10).

PARENTAL KNOWLEDGE

The questionnaires revealed that parental
understanding was poor in important areas of
the critical period such as knowledge of the age
limit at which occlusion can still be eVectively
used and knowledge of the reducing prognosis
with age. Errors also occurred in implementing
the treatment regimen (Table 1). Reasons
given by the parents for their non-concordance
were varied (Table 2). No parent provided
more than one reason, but a reason for
non-concordance was indicated by each of the
parents with a non-concordance index of 0.80
or less. Data are only provided for those
parents who were classified as non-concordant.
Only two parents with a concordance index of
more than 0.80 provided reasons. As these par-
ents were classified as concordant for the pur-
poses of this study, and as the non-
concordance was minimal, it was not
considered appropriate to include their reasons
for non-concordance. The most common
reasons given by 68% of the non-concordant
parents indicated poor knowledge—for exam-
ple, “I will wait until my child is older and
more cooperative”, “I will wait until the child

Figure 2 Distribution of parents in relation to the concordance index (n = 57). Open
boxes represent non-concordant parents (n = 31); solid boxes represent concordant parents
(n = 26).
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57). r = –0.02; p>0.10 (Pearson product moment correlation test).
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understands the reasons for the treatment”,
“The treatment does not work”.

NON-CONCORDANT BEHAVIOUR

Parental non-concordance was analysed to
assess whether the behaviour was intentional or
unintentional and whether the parents were
adequately informed or inadequately in-
formed. Of the 31 non-concordant parents,
seven (22%) indicated adequately informed
intentional non-concordance. This was deter-
mined by the parents’ reasons for the non-
concordance such as social occasions or
because the child disliked the patch. Under-
standing and knowledge in these parents was
complete. Inadequately informed intentional
non-concordance was indicated by 18 parents
(58%). This was demonstrated by incomplete
parental knowledge of the critical period in
addition to reasons indicating intentional non-
concordance (Table 2). Adequately informed
unintentional non-concordance was indicated
by three parents (10%) and was demonstrated
by parents who reported that they sometimes
forgot to put the patch on, yet had complete
knowledge and understanding. Finally, inad-
equately informed unintentional non-
concordance was indicated by three parents
(10%) and was demonstrated by poor knowl-
edge, and hence errors in implementing the
treatment regimen. These parents were un-
knowingly occluding the incorrect eye as a
result of problems with the information
exchange between the orthoptist and parent.

Discussion
The extent of parental non-concordance was
substantial with the proportion of non-
concordant parents at 54%. This is similar to
the level found by Smith et al 6 (49%), although
the measure of concordance (100% clinic
attendance) is not comparable. The level in
this study is higher than that of Nucci et al 4

(37–12%) and Lithander and Sjostrand7

(18%), but this may be attributable to method-
ological diVerences such as retrospective de-
signs and the use of private patients with close
monitoring, respectively. The population re-
cruited in this study was considered to be rep-
resentative of the general amblyopic popula-
tion with the exception that no patients with
stimulus deprivation amblyopia were actually
included. This occurred because no patients
with this type of amblyopia presented during
the recruitment period and reflects the fact
that this type of amblyopia is less common.
There would seem to be no reason to expect
understanding to diVer between this group and
the study population. It is also unlikely that
concordance in this group would markedly dif-
fer from the rest of the study population. This
is because, although patients with stimulus
deprivation amblyopia may be expected to be
prescribed longer amounts of occlusion in line
with the expected severity of the amblyopia, no
correlation between this variable and concord-
ance was found in this study.

Analysis using the concordance index could
be criticised as it does not provide data on
whether the occlusion was distributed evenly

throughout the treatment period. However, as
little is known about the dose-eVect response
of occlusion, an overall indication of the level
of concordance was considered to be satisfac-
tory. It is also accepted that the decision of
where to insert the threshold of concordance
will aVect the proportion of non-concordant
parents. The 80% threshold was adopted
following the pilot study, as there appeared to
be a dividing line between the distribution of
the concordance indices at this point. Also, it
was considered that, if concordance falls below
80% of the treatment time, a substantial
amount of the treatment would then start to be
omitted.

It is acknowledged that the true level of non-
concordance in this study may be higher as
patients were excluded because of failing to
attend or failing to return the diaries. It is pos-
sible that parents who showed non-
concordance with the study or non-attendance
would have a greater level of non-concordance
than the rest of the sample. Use of the diary
method to monitor concordance may also have
resulted in underestimation of the level of non-
concordance. This may arise in some cases
because parents may be reluctant to disclose
the full extent of their non-concordance.
Assuring confidentiality may have helped to
overcome this disadvantage to some degree. It
should be noted, however, that all methods of
measuring concordance have some weak-
nesses. It has been acknowledged that even the
results from objective occlusion dose monitors
(whilst not thought to be a likely scenario)
could be distorted, for example, by placing the
monitor on the arm.15 If a parent knows that
the information given in the diary will not be
seen by the orthoptist treating their child, there
would appear to be no reason for them to be
dishonest when disclosing the level of concord-
ance. In other areas of medicine parental
reports have been shown to compare well with
objective techniques,17 and if bias is unavoid-
able it is desirable to underestimate the level of
non-concordance rather than risk reporting a
problem which may not actually exist.

Many patients benefit from full time occlu-
sion. This study found no sign of any
correlation between increased levels of pre-
scribed occlusion and reduced concordance,
with no evidence of a pattern or direction to
the points (Fig 3), although it is acknowledged
that the data were primarily investigated for a
linear relation. Therefore, despite the extent of
parental non-concordance, this would indicate
that orthoptists should not be reluctant to pre-
scribe larger amounts of occlusion out of con-
cern that it will inevitably lead to greater non-
concordance. No other studies have
investigated this correlation, but it has been
reported that the level of visual acuity is not
correlated with the degree of concordance.6

This is a similar finding as, generally speaking,
the greater the severity of the amblyopia the
longer the occlusion is prescribed.

Parental knowledge of the end of the critical
period and reducing prognosis with age was
poor. It is therefore not surprising that, in a
large proportion of the non-concordant
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parents (68%), the reason for their non-
concordance was related to poor knowledge
and understanding. These parents did not
perceive any urgency to the treatment because
they were unaware of the critical period. In
other words, the parents were unaware of their
child’s vulnerability to the consequences of not
implementing early treatment of amblyopia,
which can often lead to non-concordance. In
general medicine a major study in the area of
concordance was undertaken to explore rela-
tion between concordance and the patient, the
treatment regimen, and the interaction be-
tween the physician and patient.18 The most
common finding was that these factors showed
no association with concordance. However,
there were exceptions—for example, the influ-
ence of family and friends, concordance with
other aspects of the regimen, duration of treat-
ment, complexity of the regimen, patient’s sat-
isfaction, patient’s expectations being met, the
level of supervision by the clinician, and the
Health Belief Model variables. The Health
Belief Model variables19 are the patients’
perceptions of their vulnerability, the serious-
ness of their illness, and the eYcacy of the
treatment which may aVect their decision of
whether or not to concord. The results of the
present study indicated that parents were often
unaware of their child’s vulnerability to am-
blyopia and, with respect to eYcacy of
treatment, some parents indicated that they did
not concord as they felt “the treatment did not
work”. Both of the variables from the Health
Belief Model that have been shown to contrib-
ute to non-concordance were found in this
study and can be attributed to poor under-
standing. These key studies conducted in gen-
eral medicine into non-concordance show that
understanding can have a substantial eVect on
concordance and there is no reason to expect
this to be diVerent for the treatment of
amblyopia.

It could be argued that parents who believe
the treatment is ineVective do not, in fact, have
poor knowledge but are justified given the
recent discussions concerning screening and
the lack of experimental evidence regarding the
eYcacy of occlusion treatment. It is impossible
to know how many parents would be aware of
the recent criticisms of the lack of controlled
trials demonstrating the eYcacy of occlusion
or research into the natural history of amblyo-
pia. However, parents are just as likely to be
aware of the large amount of anecdotal
evidence supporting the use of occlusion as of
the lack of trials. Some parents may incorrectly
believe that occlusion is ineVective because of a
misconception that it contributes to the
alignment of a strabismus but, unfortunately,
the reason why some parents in this study
thought the treatment would be ineVective is
not known. With these reservations, the
relatively small proportion of non-concordant
parents (16%) who indicated that the treat-
ment is ineVective have been included as
having poor knowledge. Most of the parents
(52%) classed as demonstrating poor knowl-
edge were unaware of the critical period. Some
of the other factors that have been shown to be

associated with non-concordance, such as
patient’s expectations being met and patient’s
satisfaction, are also related to levels of under-
standing. The extent to which a parent under-
stands the issues surrounding the prognosis,
amblyopia and treatment may therefore deter-
mine whether or not they feel the benefits of
concordance outweigh the disadvantages of
having to enforce the treatment.

Three parents in this study were found to
have made serious errors in correctly executing
the treatment regimen. While this is only a
small percentage of the sample (5%), it is still
of concern that these children were, in fact,
having their amblyopic eye occluded. This may
have arisen as a result of a misunderstanding
between the orthoptist and the parent or
perhaps because of poor memory on behalf of
the parent. Again, both of these areas have
connections with understanding which, as dis-
cussed earlier in Ley’s cognitive model, has a
direct eVect on memory. It is acknowledged
that other factors may have an impact on
parental understanding such as prior experi-
ence of occlusion, socioeconomic status, and
the level of education of the parents which were
not assessed in this study and could be an area
of future research. It may prove diYcult, how-
ever, to quantify the extent to which experience
of prior occlusion by parents many years ago
contributes to the knowledge at the present
time. It would also be diYcult to ensure that
those parents who were thought to have no
previous experience of occlusion did not, in
fact, have friends or more distant relatives
whose children were receiving occlusion. It is
for this reason that both new and existing
patients were included in the study. While
socioeconomic status was not documented in
this study, previous research6 has found that
this contributes to non-concordance and it is
possible that this is in some part because of a
lack of parental understanding of amblyopia
and occlusion, although this is purely specula-
tive.

The method used in this study to assess
parental knowledge and beliefs was by means
of a questionnaire. An alternative to this
method would be to use more qualitative tech-
niques such as interviews. The advantages of
qualitative methods in providing depth of
information can be outweighed, however,
because of a lack of standardisation and intro-
duction of bias from the interviewer. For this
reason, questionnaires were used and, as a
compromise, the parents were given the oppor-
tunity of including their own reason for
non-concordance if they did not feel the
choices provided on the questionnaire were
appropriate.

Analysis of the parents’ reasons for non-
concordance showed that 68% were inad-
equately informed. While it is of concern that
this is such a large proportion, it is also encour-
aging that many of these parents may improve
their concordance by such a simple technique
of providing information. Further information
and better understanding, of course, cannot be
expected to improve concordance in all par-
ents, as some will choose not to concord
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despite adequate knowledge. The non-
concordance in these parents needs to be
addressed in other ways. Some parents may
find it diYcult to discipline their child, despite
realising its importance. This may be overcome
to some extent by occluding the child at school
or nursery. It may also be possible in these
cases, as indicated by Becker and Maiman,19 to
improve the concordance by closer supervi-
sion. The possible eVect of this may have
already been inadvertently shown in occlusion
therapy,7 with supervision every two weeks
yielding a non-concordance level of only 18%.

Non-concordance with occlusion therapy in
this study was found to be substantial and has
often been noted as a primary cause of
treatment failure. It may be useful to screen for
non-concordance either using the parental
diary technique or with occlusion monitors as
they become more readily available and
cheaper to produce. Non-concordant parents
could then be asked to complete a question-
naire to assess their knowledge and reasons for
non-concordance with the treatment. This
would allow analysis of their individual type of
non-concordant behaviour and subsequently
the most appropriate intervention to improve
the concordance could be chosen (Table 3). It
can be seen, therefore, that knowledge and
understanding of amblyopia and issues sur-
rounding the prognosis, critical period, and
treatment regimen need to be improved in
order to increase parental concordance and
ensure that the treatment is correctly imple-
mented. Parents cannot be expected to con-
cord with occlusion treatment unless dis-
illusionment is prevented by removing

misconceptions about what occlusion can
achieve, they are fully informed about the need
for urgency to the treatment, and they
completely understand the regimen that needs
to be followed.

The author acknowledges advice and help from colleagues in
undertaking the study at Southport and Ormskirk (NHS) Trust
and St Helens Hospital/Community (NHS) Trust.
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Table 3 Possible solutions to improve concordance for the diVerent categories of
non-concordant behaviour

Categories of non-concordance Solution to improve concordance

Adequately informed intentional Increased supervision, use of occlusion at nursery or school
Inadequately informed intentional Provision of written information
Adequately informed unintentional Memory aids and reminders
Inadequately informed unintentional Provision of written information
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