Improvement in
patients’ quality-of-
life following
strabismus surgery:
evaluation of
postoperative
outcomes using the
Adult Strabismus 20
(AS-20) score

Abstract

Introduction Quantification of the
psychosocial effects of manifest strabismus
has been made possible by the introduction
of the Adult Strabismus 20 (AS-20)
questionnaire. We investigated the effects of
strabismus surgery and patient demographics
on the pre- and postoperative AS-20 scores.
Methods A prospective, cohort study of
adult patients undergoing strabismus
surgery. Full pre- and postoperative orthoptic
measurements were analysed and compared
with the AS-20 total scores and its subscales
(psychosocial and functional). Any
relationship between: gender; direction; and
size of preoperative deviation and the
changes in AS-20 score was investigated.
Results Eighty-six patients were included
with a follow-up of 91 days following
surgery. Median deviation preoperatively was
30.5 prism diopters (PD) and the median
preoperative AS-20 score was 45.
Postoperatively, the median deviation was

8 PD and the AS-20 score was significantly
(Z= —17.83, P<0.0001) higher at 73.1. Females
have a lower preoperative AS-20 score (P = 0.01)
but show a greater improvement in scores
following surgery compared with males

(P =0.058). There is a close correlation between
change in AS-20 score and change in deviation
size (r=0.291, P=0.006).

Conclusion Strabismus surgery gives a
highly significant improvement in quality-of-
life scores. Females gain more benefit from
surgery and there is a greater improvement
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in the score with larger changes in deviation

size. The smaller the postoperative angle, the
larger the final AS-20 score.
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Introduction

Adult strabismus is common, affecting up to 4%
of the population.! Its most noticeable effect is
on the facial appearance of affected individuals;
however, the widespread belief that corrective
squint surgery is a purely cosmetic procedure is
incorrect. First, it seeks to restore the normality
disrupted by a disease process rather than gild
or glamorise. Second, strabismic adults have
been shown to have social and psychological
issues directly related to their condition, which
impact all aspects of their lives: education,
social relationships, employment prospects, and
self-esteem.?”” One study has shown that
manifest strabismus has a direct relationship
with mental health issues, which occur more
commonly when compared with controls.®
A review of the psychosocial issues associated
with squint concluded thus, ‘There is
overwhelming evidence describing these
negative effects on patients.””

Until recently, documentation of the overall
impact of strabismus was challenging, being
assessed using generic or locally produced
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questionnaires.” Although this undoubtedly provided
useful information, they were limited by the absence of
condition-specific questions or lack of validation. These
issues were addressed by the development of the
strabismus-specific quality-of-life questionnaire (QoL),
the Adult Strabismus 20 (AS-20), which assesses both the
functional and psychosocial aspects of strabismus.!? It
has been shown to be superior in comparisons with
existing QoL assessment tools,”!! with a high retest
reliability.!?

The AS-20 provides a basis for assessing the holistic
effects of squint surgery by comparing pre- and
postoperative scores and relating these to the objective
surgical success of the procedure.

The aim of our project was threefold: (1) to assess any
change in the AS-20 scores with strabismus surgery—
both the total score and of its subscales; (2) to compare
this change with the surgical results; and (3) to examine
the preoperative variables (gender, size of preoperative
deviation, and direction of deviation) and surgical
variables (change in deviation size and size of
postoperative deviation) to see if there is any relationship
to the change in AS-20 scores.

Materials and methods

The AS-20

The AS-20 is a freely available QoL questionnaire!”

developed specifically for strabismic adults.
Development started with patients’ interviews, which
provided 181 questions derived from their unique
statements. These were then distilled down to a 20-point
questionnaire with each question being a good
discriminator. Each question uses a five-point Likert
scoring scale: ‘never’ (score 100); ‘rarely’ (score 75);
‘sometimes’ (score 50); ‘often” (score 25); and ‘always’
(score 0). The overall score is the mean of all the
questions answered, with a best-possible score of 100 and
worst, 0. The threshold score for a normal, non-
strabismic adult is 84. The AS-20 was developed with
two subscales: one concerned with the psychosocial
aspects of strabismus (AS-20py) and one with its
functional aspects (AS-20fn).

The test-retest reliability of the AS-20 is good,
indicating its potential for its use in assessing changes in
strabismus over a long time period. The AS-20 shows a
much greater sensitivity to the effects of strabismus than
the widely used 25-item National Eye Institute Visual
Function Questionnaire!! and correlates well to the
Derriford Appearance Scale 59 research tool, indicating
that the AS-20 is not influenced by other bodily factors
that can impinge on patients” perception of their own
appearance.’
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We report a prospective cohort study of consecutive
adult patients undergoing squint surgery between
August 2010 and February 2012. Patients who were listed
for strabismus surgery were asked to complete the AS-20
at their pre-assessment clinic visit by the specialist
orthoptist (JY or VW), following their orthoptic
assessment. Patients were then asked to complete
another AS-20 at their final postoperative visit, again by
the orthoptist. On both occasions the patient was left
alone to complete the assessment to try and get the most
honest responses. The data were not looked at in the
presence of the patient. All surgeries were performed by
or under the supervision of the senior author (JMD).

Full pre- and postoperative orthoptic measurements
were recorded. Pre- and postoperative manifest
deviations were compared with the respective AS-20
scores and subscales. The patients’ age, sex; size of
deviation, and direction of deviation was recorded
preoperatively. In order to incorporate any vertical
deviations into the analysis, manifest horizontal (devy)
and vertical (devy) deviations were treated as vectors and
their magnitudes were combined (ldev|) as per
mathematical convention: |dev| =./( devy”+ dev,?).

The AS-20 scores were analysed as quantitative, discrete
data. Pre- and postoperative measurements were compared
using the Wilcoxon signed-rank test. Statistical significance
was counted as P <0.05 throughout. All statistics were
performed using MedCalc version 9.3.0.0 (MedCalc
Software, Ostend, Belgium).

Ethical approval was sought but deemed not necessary
for this service evaluation project by the Research and
Development Department of the Royal Liverpool
University Hospital. The research was performed in
compliance with the tenets of the Declaration of Helsinki.

Our exclusion criteria for this study were patients
under the age of 16, lack of capacity to consent verbally
to the test or retain the information required to perform
it, and patients who had other ocular or facial
abnormalities, such as thyroid eye disease or VII palsy.

Results

We identified 86 patients with complete pre-, peri-, and
postoperative data. The mean age of the patients was 41
years (range 17-76) and 47% (40) of them were female.
The mean follow-up between date of surgery and final
AS-20 score was 91 days (range 12-362, SD 73.7).

In all, 60% (52) of cases had a manifest exo-deviation
and 50% (43) of the cases had a manifest vertical deviation
preoperatively. The median horizontal deviation was 30
prism diopters (PD) (95% CI: 20-35) and where a vertical
deviation was present, median vertical deviation was 7 PD
(95% CI: 5-10). Combining the deviations gave a median
magnitude of total deviation of 30.5 PD (95% CI: 23.5-35).



The median total AS-20 score preoperatively was 45
(95% CI: 38—48.2). Of the subscales, the AS-20py had a
median score of 38.8 (95% CI: 31.1-50) and the AS-20fn
had a median score of 46.2 (95% CI: 40-51.4). The
preoperative scores for males and females, and esotropes
and exotropes can be seen in Table 1.

Mann-Whitney analysis of the preoperative subgroups
shows no difference in the AS-20 scores between
esotropes and exotropes (Z=0.415, P =0.6782 for total
AS-20 score). Females tend to score more negatively on
the AS-20 than males (Z=2.204, P =0.0275) with the
AS-20fn subscale also being significantly lower
(Z=2.135, P=0.0327). AS-20py shows no significant
difference (Z =1.724, P =0.0846).

Postoperatively, the median magnitude of horizontal
deviation was 6 PD (95% CI: 4-8) and vertical deviation
(where present initially) was 5 PD (95% CI: 4-6).

The median total deviation postoperatively was 8 PD
(95% CI: 6.3-10.7). The postoperative deviations were
significantly less than the preoperative measures
(Z=7.94, P<0.0001).

The median total AS-20 score postoperatively was 73.1
(95% CI: 66.2-82). The median subscale scores were:
AS-20py 77.5 (95% CI: 67.5-82.5) and AS-20fn 70
(95% CI: 65-81.4). Pre- and postoperative scores and their
comparison can be found in Table 2.

Table 1 Preoperative AS-20 scores and subscores for patient
subgroups

AS-20py AS-20fn Total AS-20
(median) (median) (median)
All 38.8 46.3 45
patients
XT 37.5 42.5 43.1
ET 45 47.5 48.8
Male 47.5 51.2 47.5
Female 35 40 39.4

Abbreviations: AS-20fn, functional subscale; AS-20py, psychosocial
subscale; ET, esotropia; XT, exotropia.

Table 2 Pre- vs Postoperative AS-20 scores

Median Median Wilcoxon comparison
preoperative postoperative (Z-value, P-value)
score score
AS-20 45 73.1 —7.83, P<0.0001
total
AS- 38.8 77.5 —7.487, P<0.0001
20py
AS- 46.2 70 —7.309, P<0.0001
20fn

Abbreviations: AS-20fn, score for the functional subscale; AS-20py, score
for the psychosocial subscale; AS-20 total, total score for AS-20
questionnaire.
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Looking at the two variables of sex and direction of
preoperative, Table 3 shows the results for each variable
and the subscales. As is evident, Mann-Whitney analysis
showed no significant differences between the
postoperative scores within the subgroups.

We correlated the change in manifest deviation with
the change in AS-20 (total) score and this showed a
correlation of r=0.291, P =0.0066.

Using multiple regression with the variables of sex,
direction of deviation, and magnitude of total
preoperative deviation against the preoperative AS-20
(total) score showed that gender correlates with a lower
score (t= —2.532, P=0.0133) whereas deviation size
(t= —0.0984, P =0.1978) and deviation direction
(t=0.169, P =0.8666) do not.

We applied similar formulae to assess any correlation
between sex, postoperative deviation, and change in
deviation with: (1) postoperative AS-20 (total) scores and
(2) change in AS-20 score. These results can be found in
Table 4. Stronger correlations are seen between: (1)
smaller postoperative deviation magnitudes and higher
AS-20 scores; (2) female gender and a greater increase in
AS-20 scores; and (3) larger change in deviation size and
a greater increase in AS-20 scores.

Conclusion

The most important result of our study is that we can
now prove the highly significant improvement in
patients” QoL that strabismus surgery gives. The
postoperative scores are approaching, but do not quite
reach, the score that a non-strabismic adult should get on
the AS-20. Our postoperative AS-20 score of 73 compares
favourably with other authors’. Hatt et al'>!* analysed 73
consecutive adults in a cohort study and found an
average postoperative score of 78 at 6 weeks, although
this did improve to 86 at 1 year. Certainly, the sizeable
and statistically significant improvement in scores would
support existing evidence that the psychosocial
implications of strabismus are improved by surgery.
Hatt’s data would imply that this process may continue
after our mean follow-up of 91 days.

Preoperatively, we found that there was no significant
difference in AS-20 scores between esotropes and
exotropes, this corresponds well to previous reports with
patients self-reporting experiences showing no difference
between the difficulties faced between those with eso-
and exo-deviations.>>151 In contrast in studies with
people rating patients with strabismus, esotropes are
usually rated worse.!”18

Female gender correlated significantly with a lower
preoperative AS-20 score. Interestingly, the psychosocial
subscale, although showing a difference, is not
significantly different to that of males indicating that the
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Table 3 Comparison of postoperative results of the two subgroups

AS-20 total AS-20py AS-20fn
Male 76.2 73.7 72.5
Female 70.6 77.5 68.8
Mann-Whitney comparison Z=0.02, P=0.9827 7 =0.434, P=0.6645 Z=0.342, P=0.7322
XT 75.6 80 71.2
ET 67.5 72.5 70

Mann-Whitney comparison Z=0.654, P=0.5132

Z=1.044, P=0.2967 7=0.284, P=0.7762

Abbreviations: AS-20fn, functional subscale of AS-20; AS-20py, psychosocial subscale of AS-20; ET, patients with preoperative esotropia; XT, patients with

preoperative exotropia.

Table 4 Multiple regression results

Postoperative AS-20 score

Change in AS-20 score

Gender
Change in deviation
Postoperative magnitude of deviation

t= —0.429, P =0.6688
t=1.018, P=0.3118
t= —1.943, P=0.0555

t=1.923, P=0.058"
t=2.080, P =0.0406
t=—0.853, P=0.3961

?With females showing more change in score.

females had more functional difficulties with their
strabismus than males. This corresponds well with
existing studies demonstrating that women with
strabismus are rated more negatively by others than their
male counterparts.!%20

Postoperatively, the AS-20 results show no difference
between genders or by preoperative esotropes/exotropes
with all groups showing a significant improvement. This
result is also bourne out by the close relationship we
found between female gender and the increase in AS-20
scores indicating that females seem to get more of an
improvement in their QoL scores with strabismus
surgery than males.

We report a close relationship between change in
deviation size and change in AS-20 score but no similar
relationships to the final AS-20 score. There is also a close
relationship between final postoperative angle and final
AS-20 score but not change in the score. This indicates
that you will see higher AS-20 scores with smaller
residual angles but you will see a greater improvement in
AS-20 score with greater angle change.

Patients in our cohort seemed to score themselves
lower preoperatively than patients in the existing
literature. A cohort from Minnesota scored a
preoperative median of 59,'* which is significantly higher
than our score of 45. Direct comparisons with our study
and this one are challenging because of its stratified
design, so the reason for this disparity is not clear.
Clearly, cultural attitudes or selection bias are possible
explanations. Nevertheless, effect size did seem similar
(27 vs 24 in the ‘surgically successful’ Minnesota group).

A recent paper by the authors of the original AS-20 has
concluded that the questionnaire may benefit from
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reducing both the response options to 4 (‘never/rarely’,
‘sometimes’, ‘often’, and ‘always’) and the number of
questions to 18—by deleting the questions regarding
depth perception and personal hobbies.?! Our study was
ongoing when this was published, we feel that the use of
the modified AS-20 would not have significantly altered
our results.

Bias exists in our study, most obviously by the
selection process: all subjects were recruited from the
strabismus clinic. Clearly, patients who have been
referred to a strabismus service already view their squint
as a problem and so may score themselves lower. We
would suggest that AS-20 scores in the general,
strabismic population would be higher.

In conclusion, we report that strabismus surgery gives
a highly significant improvement in, strabismus-specific,
QoL scores. Females gain more benefit from surgery and
there is a greater improvement in the score with larger
changes in deviation size. The smaller the postoperative
angle, the larger the final AS-20 score.

Summary

What was known before
® Strabismus can have a negative impact on a patient’s QoL.

® The AS-20 questionnaire quantifies these psychosocial
effects.

What this study adds
® Strabismus surgery improves AS-20 scores.

® Change in AS-20 score is correlated with change in angle
of squint.

® Women rate themselves more negatively than men.
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