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Abstract

Aim: Variation in health care provision between and
within countries can lead to differences in clinical
outcome. Amblyopia treatment success is widely
reported; however, consideration is not always given
to whether similar results can be expected in other
areas of the world. The impact of treatment upon an
individual is poorly documented. This study aimed to
investigate whether regional differences in self-
reported quality of life (QoL) exist in the treatment
of amblyopia.
Methods: Data were collected from three Trusts
within the United Kingdom (UK) to form North (one
Trust) and South cohorts (two Trusts). QoL data
were collected from the child’s perspective using the
Child Amblyopia Treatment Questionnaire (CAT-
QoL) instrument. Socio-demographic and clinical
data were collected by the clinician. Overall mean
scores obtained from the CAT-QoL were compared
between a number of clinical and socio-demographic
factors (type of amblyopia treatment, patient age,
socio-demographic status, ethnicity, amblyopia
severity). Two-way ANOVA was calculated for each
variable.
Results: The South cohort was found to have a higher
CAT-QoL score (South 4.28; North 3.62); this was
not statistically significantly different ( p = 0.182).
Statistically significant main effects for current treat-
ment type ( p = 0.04) and age were found ( p = 0.04).
No statistically significant interactions were found
between location and age, treatment type, socio-
demographic status, ethnicity or amblyopia severity.
Conclusions: This study could find no statistically
significant evidence to suggest that regional differ-
ences exist in the self-reported QoL of children
undergoing amblyopia treatment. Age and type of
amblyopia treatment were factors associated with
worse QoL scores.
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Introduction

Inequalities in health care provision across developed
and developing countries are widely documented.
Differences between countries are to be expected due
to differing populations, demands and health care
systems. In recent years there has been increasing
evidence to suggest that a North–South divide exists
within the United Kingdom (UK). Trends in mortality,1

wages,2 house prices3 and unemployment4 would
suggest that living in the South could lead to a longer
and more financially secure life. Individual social class
inequalities in self-rated general health have also been
explored, with large inequalities found depending on
where subjects lived.5

Evidence-based practice has led us to evaluate the
impact a medical condition and/or its treatment has upon
an individual. There is increasing interest in capturing
the impact of treatment from a patient’s perspective, as
reflected by the Patient Reported Outcome Measures
(PROMs) Programme initiated by the Department of
Health (DH).6 Recent studies have explored the impact
of amblyopia and/or its treatment.7,8 However, there has
been little research exploring factors associated with
quality of life (QoL) in amblyopia treatment and whether
these are influenced by geographical location. This study
aimed to investigate whether regional differences in self-
reported QoL exist in the treatment of amblyopia, and
whether these are influenced by any clinical or socio-
demographic factors.

Methods

Data for this study were collected as part of the
development phase of the Child Amblyopia Treatment
Questionnaire (CAT-QoL) instrument. The CAT-QoL is
a short questionnaire that was designed for children aged
4–7 years to measure the impact of amblyopia from the
child’s perspective. The instrument was developed
through a series of methodological processes including:
a systematic literature review; focus groups with
clinicians; semi-structured interviews with children with
amblyopia; cognitive de-briefing and ranking exercises;
and Rasch analysis.9–14 Data for the development study
were collected from nine sites across England; however,
the results reported here were from three sites: Doncaster
and Bassetlaw NHS Foundation Trust formed the North
cohort; Maidstone and Tunbridge Wells NHS Trust and
Medway NHS Foundation Trust formed the South
cohort. The inclusion criteria were that the child was
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at least 4 years of age and had a clinical diagnosis of
amblyopia for which they were currently undergoing
treatment. Written parent/guardian consent was obtained
prior to data collection. Participants were asked to
complete a version of the CAT-QoL questionnaire,
issued by the clinician. Socio-demographic and clinical
data were collected by the clinician.

CAT-QoL

Seven treatment-specific versions of the CAT-QoL exist,
with each version worded slightly differently to reflect
the type of treatment the child is undertaking. The
instrument contains eight items which are scored on a
3-level response scale. The instrument scores range from
0 to 16, where a greater score indicates a worse quality
of life. Further details on the CAT-QoL instrument are
available (www.cat-qol.org). Children were asked to
complete the CAT-QoL instrument after their routine
orthoptic examination.

Participants

Subjects were categorised in terms of the interocular
severity difference between the two eyes at the time of
the questionnaire. These were: mild amblyopia 040.3
logMAR, moderate amblyopia 0.3140.60 logMAR, and
severe amblyopia >0.61 logMAR. Postcode data of each
participant was used to categorise participants into socio-
demographic classes.

Statistical analysis

Overall mean scores obtained from the CAT-QoL
instrument were compared between a number of clinical
and socio-demographic factors. These included type of
amblyopia treatment, patient age, socio-demographic
status, ethnicity and amblyopia severity. Two-way
ANOVA was calculated for each variable. All analyses
were conducted using IBM SPSS Statistics version 19.0.

Results

Data were collected from 29 June 2011 to 31 October
2011. Summary statistics of the cohorts are shown in
Table 1. Descriptive statistics for mean health-related
QoL (HRQoL) scores obtained from the CAT-QoL
instrument are shown in Table 2. Some participants did
not fully complete the CAT-QoL questionnaire, and
were therefore excluded from analysis. The South cohort
was found to have a higher CAT-QoL score (indicating a
worse level of HRQoL). An independent-samples t-test
was conducted to compare HRQoL using the CAT-QoL
instrument for the North and South groups. There was no
statistically significant difference in HRQoL scores
(t(120) = �1.34, p = 0.182). Descriptive statistics for
the CAT-QoL instrument scores and cohort are shown in
Table 3.

HRQoL and current treatment type

Table 3 shows only small numbers of participants
undergoing particular treatment ( patch, glasses and
drops). The majority of participants were prescribed
glasses only treatment, or patch and glasses treatment. It

can be seen that the North and South cohorts are not
equally distributed, with more of the participants in the
South cohort prescribed patch and glasses (n = 49 vs.
n = 31). In both cohorts the mean CAT-QoL score of the
patch and glasses group was greater than that of the
glasses only group (North 4.12 cf. 3.17; South 4.62 cf.
3.16). The interaction effect between location and
current treatment type was not statistically significant
(F(2, 125) = 0.512, p = 0.60). There was a statistically
significant main effect for current treatment type
(F(2, 125) = 2.82, p = 0.04); the effect size was medium
(partial eta squared = 0.063).

HRQoL and age

The groups were divided into pre-school (aged <5
years) and school-aged (>6 years). Table 3 shows the
two cohorts to be different, with the majority of the
South cohort of pre-school age (n = 58). A more equal
distribution is seen in the North cohort. In both cohorts
the mean CAT-QoL score was greater in the school-aged
group. The interaction effect between location and age
was not statistically significant (F(2, 128) = 0.337,
p = 0.56). There was a statistically significant main
effect for age (F(2, 128) = 4.30, p = 0.04); the effect size
was small (partial eta squared = 0.003).

HRQoL and socio-demographic status

Table 3 shows the distribution of the sample across
socio-demographic groups. The North cohort has more

Table 1. Summary statistics for the two cohorts

North South

Total 79 68

Gender
Male 43 37
Female 36 31

Age (years)
4 5 0
5 40 36
6 24 24
7 9 8
8 1 0
Average age (SD) 5.51 (0.83) 5.59 (0.70)

Ethnicity
White 76 48
All other 3 20

Socio-demographic status
1 (worst deprived) 31 1
2 23 13
3 10 11
4 14 21
5 (least deprived) 1 22

Presence of any co-morbidities
Yes 2 8
No 77 60

Current treatment type
Patch 1 1
Glasses 46 15
Patch and glasses 32 51
Glasses and drops 0 1

Level of amblyopia
0a 12 2
Mild 58 47
Moderate 8 17
Severe 1 1
Missing data 0 1

aUndergoing maintenance occlusion.
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participants from worst deprived areas, compared with
the South cohort (North n = 25, South n = 1). In the
North cohort there is some suggestion that mean CAT-
QoL scores are greater in the more deprived areas (with
the exception of the one participant in group 5, the least
deprived area). This pattern is not seen in the South
cohort. The interaction effect between location and
socio-demographic status was not statistically significant
(F(9, 122) = 0.220, p = 0.93). There was no statistically
significant main effect for socio-demographic status
( p = 0.93) or location ( p = 0.49).

HRQoL and ethnicity

Table 3 shows the two cohorts are not matched in terms
of ethnicity, with the vast majority of participants in the
North cohort beingWhite. The interaction effect between
location and ethnicity was not statistically significant
(F(3, 128) = 1.11, p = 0.29). There was no statistically
significant main effect for ethnicity ( p = 0.17) or
location ( p = 0.10).

HRQoL and amblyopia severity

Table 3 shows that the two cohorts are similar in the
distribution of amblyopia severity groups. The majority
of participants from both cohorts were categorised as
having mild amblyopia. There is some suggestion that
greater mean CAT-QoL scores are associated with

increased amblyopia severity. The interaction effect
between location and amblyopia severity was not
statistically significant (F(2, 124) = 0.104, p = 0.90).
There was no statistically significant main effect for
amblyopia severity ( p = 0.10) or location ( p = 0.99).

Discussion

The assessment of QoL in children undergoing amblyo-
pia treatment is gaining increasing attention both within
the UK and internationally. There is a need to investigate
whether we should expect differences in QoL scores
from one country to another, and even within countries.
The results of this study would suggest that there are no
differences in self-reported QoL in children undergoing
amblyopia treatment according to their geographical
location. Overall the North cohort did report better levels
of QoL; however, this was not statistically significant.
This would appear to contradict the suggestion of other
reports that northern areas of the UK are associated with
worse indicators of health and wealth. This poses the
question as to whether we should expect regional
differences in self-reported QoL from children. It is not
known at what age a child begins to appreciate the world
around them, and how this may (or may not) play a role
in other aspects of their life and well-being.
This study did identify some factors which appear to

influence QoL scores as measured by the CAT-QoL

Table 2. Descriptive statistics for the CAT-QoL instrument

Instrument n Range Minimum Maximum Mean Standard deviation

North CAT-QoL 66 8.7 0 8.7 3.62 2.40
South CAT-QoL 66 12.6 0 12.6 4.28 3.20

Table 3. Descriptive statistics for the CAT-QoL instrument scores and cohort

North South

Sample CAT-QoL Sample CAT-QoL

n Mean SD n Mean SD

Overall 79 66 3.62 2.40 68 66 4.28 3.20
Ethnicity
White 76 64 3.70 2.39 48 47 4.39 3.26
All other 3 2 1.05 1.48 20 19 4.03 3.13

Socio-demographic status
1 (worst deprived) 31 25 4.26 2.32 1 1 3.70 0
2 23 19 3.58 2.78 13 13 4.76 2.25
3 10 8 3.11 1.92 11 10 3.86 2.95
4 14 13 2.75 2.22 21 20 4.53 3.45
5 (least deprived) 1 1 3.70 0 22 22 4.00 3.74

Age
Pre-school (4–5 years) 45 39 3.09 2.11 36 58 3.95 2.63
School (6 years plus) 34 27 4.40 2.62 32 8 4.69 3.79

Current treatment
Patch 1 1 3.70 0 1 1 7.60 0
Glasses 46 34 3.17 2.14 15 14 3.16 3.36
Patch and glasses 32 31 4.12 2.65 51 49 4.62 3.09
Glasses and drops 0 0 0 0 1 1 0.00 0

Amblyopia severity
0a 12 11 2.28 2.43 2 2 1.85 2.62
Mild 58 47 3.70 2.29 47 45 4.13 3.35
Moderate 8 8 5.01 2.38 17 17 5.05 2.97
Severe 1 0 0 0 1 1 3.70 0

a
Undergoing maintenance occlusion.
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instrument. Factors that did appear to influence QoL
scores were type of current treatment and age. Older
children, and children who had a patch as part of their
amblyopia treatment, had worse self-reported QoL. This
confirms anecdotal data from parents, who report that
treatment can be more difficult after the child starts
school.
The evaluation of the impact of a condition and/or its

treatment through QoL assessment is challenging,
particularly when considering the paediatric population.
A number of factors are to be considered, including the
age of the child and the task burden. Children do seem to
have the capacity to reliably report upon their health
between the ages of 4 and 6 years.15–17 This was also
confirmed during the development phase of the CAT-
QoL instrument.11 Children with amblyopia were
interviewed in order to identify their thoughts and
opinions of their own health; and to find out what impact
amblyopia treatment was having upon their daily lives.
The participants were able to understand and articulate
what it is they feel and experience due to their eye
condition.11 The methodological issues of obtaining QoL
data from children are complex. The way in which
instruments, such as the CAT-QoL and other PROMs,
are administered may influence the quality of data they
produce. There are no universally accepted recommen-
dations for mode of administration of PROMs; this is
becoming an area of research in its own right. In the
present study, the CAT-QoL instrument was given to the
child after their routine orthoptic examination. It is
unknown whether the CAT-QoL was completed in front
of the clinician, or to what extent it was completed
independently. It could be argued that if completed in
front of the clinician the child may feel unable to
respond honestly due to the perceived notion that the
questionnaire has some link or association with their
treatment.11 However, if completed in front of the
clinician there is some ‘check’ that the responses
obtained are those of the child (and not the parent).
Similarly, the child may feel unable to respond honestly
if the questionnaire is completed in front of their parent/
guardian, for fear of upsetting them. It is acknowledged
that the degree to which a child can self-complete a
questionnaire is dependent upon their ability; younger
children may require assistance with reading the
questionnaire and the administration procedures.
The study is not without its limitations. Firstly, it

should be acknowledged that the size of the participant
sample is small. The data used were collected as part of
the multi-centre validation study used to further develop
and refine the CAT-QoL instrument. Data collection for
the validation study was limited to a finite time period
due to funding constraints. Further research is required
to explore whether such findings are replicated in a
larger, independent dataset. Secondly, it could be argued
that the North cohort is not really that North. Additional
research is required to determine whether other areas,
such as Newcastle or Carlisle, produce similar results.
Furthermore, the measurement of QoL was taken as a

‘one-off’ measurement. It was not possible to determine
whether adaptation to treatment and duration of treat-
ment has an impact upon QoL scores, and indeed
whether these are influenced by geographical location.

Conclusion

This study could find no statistically significant evidence
to suggest that regional differences exist in the self-
reported QoL of children undergoing amblyopia treat-
ment. However, it must be acknowledged that participant
numbers were low, and the geographical locations of the
North and South cohorts could be challenged. It did,
however, identify that both age and type of amblyopia
treatment were factors associated with worse QoL
scores, as assessed by the CAT-QoL instrument. The
type of treatment and the timing of when it is
administered are often determined by clinical need, and
negotiated between parent, child and clinician. Further
research is required to explore how different aspects of
amblyopia treatment may affect a child’s QoL, such as
timing of treatment within their day. This may influence
the advice orthoptists provide when prescribing treat-
ment, to minimise any negative effects that treatment
may have.
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