Late Ophthalmologic Referral of Anisometropic Amblyopia:
A Retrospective Study of Different Amblyopia Subtypes
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ABSTRACT
Introduction: Amblyopia requires a timely diagnosis and treatment to attain maximum vision recovery. Specialty literature is lacking on
how early amblyopia is referred. We aimed to understand if there are mean age differences at first referral for ophthalmologic tertiary
center consultation among non-amblyopic and different types of amblyopia, in a context of lack of population screening.
Material and Methods: In this retrospective model, the sample corresponded to all children born in Braga Hospital during 1997 - 2012
(3 - 18 years-old), with an ophthalmologic consultation in 2014. Data was collected from the clinical records and children were divided
in a non-amblyopic versus amblyopic group. The amblyopic group was subdivided in strabismic versus refractive (anisometropic/
bilateral).
Results: The sample had a total of 1665 participants, 1369 (82.2%) without amblyopia and 296 (17.8%) with amblyopia. Among
amblyopia: 67.9% (n = 201) refractive, 32.1% (n = 95) strabismic. Within refractive amblyopia: 63.7% (n = 128) anisometropic and
36.3% (n = 73) bilateral. The mean age at first consultation was 6.24 + 3.90 years-old: 6.39 + 3.98 for non-amblyopic and 5.76 + 3.58
for amblyopic. Among amblyopia subgroups, there were significant differences in mean age at first consultation (F, ., = 8.45; p < 0.001;
n2 = 0.020). Strabismic and bilateral refractive amblyopia were referred earlier, when compared to non-amblyopia or anisometropic
amblyopia (p < 0.05). Anisometropic amblyopia had the highest first consultation mean age: 6.92 + 3.57 years-old.
Discussion: Without specific pre-school screening, children with amblyopia were referred to their first ophthalmologic evaluation
significantly later than desired, especially anisometropic amblyopia, with a postschool mean age for first consultation.
Conclusion: Recognizing high-risk children is essential for earlier referral and helps minimize future visual handicap.
Keywords: Amblyopia/epidemiology; Anisometropia/epidemiology

RESUMO
Introducgéo: A ambliopia requer uma abordagem atempada para uma maxima recuperagdo visual. Ndo existe informagéo sobre a
idade de referenciagdo da ambliopia. O presente artigo pretende perceber se ha diferencas na idade média de referenciagéo para
consulta terciaria de Oftalmologia, entre nao-ambliopes e ambliopes, num contexto sem rastreio implementado.
Material e Métodos: A amostra correspondeu a todas as criangas nascidas no Hospital de Braga entre 1997 - 2012 (3 - 18 anos
de idade), com consulta de Oftalmologia em 2014. A informacéo foi recolhida pelos registos clinicos, tendo sido criado o grupo néo-
ambliope e ambliope, dividido em estrabico e refrativo (anisometropico/bilateral).
Resultados: A amostra contemplou 1665 participantes, 1369 (82,2%) ndo-ambliopes e 296 (17,8%) ambliopes. Dentro das ambliopias:
67,9% (n = 201) refrativas e 32,1% (n = 95) estrabicas. Nas ambliopias refrativas: 63,7% (n = 128) anisometrépicas e 36,3% (n = 73)
bilaterais. A média de idades na primeira consulta foi de 6,24 + 3,90 anos, 6,39 + 3,98 nos ndo-ambliopes e 5,76 + 3,58 nos ambliopes.
Dentro dos subgrupos de ambliopia, existiram diferencas significativas na idade na primeira consulta (Fmso =8,45; p<0,001; n2 =
0,020). As ambliopias estrabicas e as refrativas bilaterais foram referenciadas mais cedo, quando comparadas com nao-ambliopes
ou ambliopias anisometrépicas (p < 0,05). A ambliopia anisometrépica teve a maior média de idade na primeira consulta: 6,92 + 3,57
anos de idade.
Discussao: Sem um rastreio pré-escolar especifico, os ambliopes foram referenciados para a primeira observagao oftalmolégica
significativamente mais tarde do que o desejado, especialmente a ambliopia anisometrépica, com uma idade pos-escolar de média
para a primeira avaliagdo oftalmologica.
Concluséo: Identificar criangas de alto risco é essencial para uma referenciagdo precoce, ajudando a minimizar consequéncias
visuais.
Palavras-chave: Ambliopia/epidemiologia; Anisometropia/epidemiologia

INTRODUCTION

One of the major causes of monocular blindness is am-  caused by sensory deficits during the critical period of visual
blyopia, being therefore regarded as a public health prob- development, such as strabismus, high refractive errors or
lem."3 Amblyopia is a neurodevelopmental vision disorder visual deprivation.
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Treating amblyopia improves visual acuity, binocularity
and decreases the likelihood of developing severe visual
handicaps later in life.5> Despite these effects,® maximum
visual recovery declines after a non-consensual threshold
age that can go up to 7 years of age.”® Prompt amblyopia
detection is, therefore, mandatory.510-1®

The latest USPFTS guidelines' state that “studies di-
rectly evaluating the effectiveness of screening were limited
and do not establish whether vision screening in preschool
children is better than no screening”.

Unfortunately, data is lacking on how amblyopia is treat-
ed and prevented, as well as when the first ophthalmologic
appointment is made in Portugal.?°

In this study we have characterized the age at first oph-
thalmologic evaluation in Braga Hospital (Portugal), prior to
an amblyopia prevention project.?' in order to understand
if different subtypes of functional amblyopia (versus non-
amblyopic children) are referred in different ages. In sum,
we addressed the question: Are there differences in the
mean age at first ophthalmologic evaluation between non-
amblyopic versus amblyopic children, as well as between
functional amblyopia subtypes: refractive amblyopia versus
strabismic amblyopia?

MATERIAL AND METHODS

We performed a retrospective study, reviewed and ap-
proved by the local ethics committee of the Braga Hospi-
tal. The sample corresponded to all children born in Braga
Hospital during 1996 - 2011 (3 to 18 years-old in collection
time), with an ophthalmologic consultation in 2014. Oph-
thalmologic information present in the electronic clinical
database (Global Intelligence Technologies, Glintt®) was
collected for this study.

Amblyopia was diagnosed as previously described in?
and included registration of occlusive treatment in addition
to strabismus or refractive error. In cases without occlusive
treatment, the inclusion criteria for anisometropic amblyopia
was: an interocular difference of = 2 lines in best-corrected
visual acuity (BCVA) and an amblyogenic refractive error
(ARE) responsible for that difference."? For bilateral refrac-
tive amblyopia, the criteria was: ARE present plus bilateral
BCVA < 5/10 in 3 or 4-year-old subjects or ARE plus bilat-
eral BCVA < 8/10 in 5+ year-old subjects.?" Children who
had unilateral and bilateral criteria where classified as bilat-
eral amblyopia, as in Friedman et alP* Strabismic amblyopia
included combined strabismic plus refractive amblyopia.
The diagnosis was reviewed by a trained ophthalmologist.
Organic amblyopia cases were excluded. The age at first
ophthalmologic consultation was also collected.

Table 1 — Multiple pairwise comparisons: Games-Howell post-hoc test

The Shapiro-Wilk test was used to test for normality,
which was confirmed in all tested variables of the sample.
Levene’s test was used to evaluate variance homogeneity,
having revealed heteroskedasticity of all tested variables
of the sample. Therefore, the Welch’s F test was used to
compare amblyopia subgroups regarding mean age at first
consultation, with multiple comparisons being done with the
Games-Howell test. A one sample t test was used to com-
pare the age means in the first consultation and an optimal
theoretical first evaluation age.

Statistical analyses were performed using the Statistical
Package for the Social Sciences (IBM SPSS Statistics 22°).
Two-sided p-values < 0.05 (95% confidence interval) were
considered statistically significant. Two different effect size
measures were calculated: partial eta squared (n pz) [small
0.01, medium 0.06, large 0.14] and Cohen’s d scores [small
0.2, medium 0.5, large 0.8].25%

RESULTS

The sample had a total of 1665 participants [832 fe-
male (49.9%)], with a mean age of 8.64 + 3.92 years-old.
Within the sample, there were 1369 subjects (82.2%) with-
out amblyopia and 296 subjects (17.8%) with amblyopia.
Among amblyopia cases, 67.9% (n = 201) corresponded to
the refractive subtype and 32.1% (n = 95) to the strabismic
subtype. Within refractive amblyopia: 63.7% (n = 128) had
anisometropic amblyopia and 36.3% (n = 73) had bilateral
refractive amblyopia.

The mean age at first consultation was 6.24 + 3.90
years-old: 6.39 + 3.98 in the non-amblyopia group and 5.76
+ 3.58 in the amblyopia group. Mean age at first consulta-
tion had significant differences among the three amblyopia
subgroups (p < 0.001; n2 = 0.020) (Table1).

Strabismic and bilateral refractive amblyopia had a sig-
nificantly lower age, when compared to non-amblyopia (p
= 0.008 and p = 0.002, respectively) or to anisometropic
amblyopia (p = 0.003 and p = 0.001, respectively) (Table 2
and Fig. 1). Anisometropic amblyopia had the highest mean
age at first consultation: 6.92 + 3.57 years-old, with no sig-
nificant differences when compared to non-amblyopia. (Fig.
1). Strabismic amblyopia had the lowest median and bilat-
eral refractive amblyopia the lowest mean (Table 1), despite
no statistically significant differences having been found be-
tween these two groups.

Significant differences were found in the mean age of
amblyopia first consultation (5.76 + 3.58 years-old) and an
optimal theoretical first evaluation age of: 3 years-old (t,,, =
12.9, p <0.001, d = 1.54), 4 years-old (f,,, = 8.22, p < 0.001,
d =0.98) and 5 years-old (t,,, = 3.54, p <0.001, d = 0.42).

81

No amblyopia 1.73; p = 0.002

Anisometropic amblyopia  2.26; p = 0.001

1.34; p = 0.008
1.88; p = 0.003

Only statistically significant results were reported
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Figure 1 — First consultation mean age in the different amblyopia
subgroups. First consultation mean age had significant differences
among the amblyopia subgroups (p < 0.001; n2 = 0.020): strabis-
mic and bilateral refractive amblyopia had statistically lower age,
when compared to non-amblyopia (p = 0.008 and p = 0.002, re-
spectively) or to anisometropic amblyopia (p = 0.003 and p = 0.001,

respectively).
No_Amb: no amblyopia; Aniso_A: anisometropic amblyopia; Bila_Ref_A: bilateral refrac-
tive amblyopia; Stra_A: trabismic amblyopia. **: p < 0.01

DISCUSSION

Children with amblyopia were referred to their first oph-
thalmologic evaluation significantly later than desired, pos-
sibly explained by the lack of population-based screening.

Anisometropic amblyopia was referred later than all sub-
groups (p < 0.05), while strabismic and bilateral refractive
amblyopia had the lowest mean age at first consultation.
This is possibly due to the fact that anisometropic amblyo-
pia conveys no signs of suspicion, while in strabismic and
bilateral refractive amblyopic children belonging to high-risk
groups, there is an objective evidence of squint in strabis-
mus or difficulty in performing visual tasks in high bilateral
ametropias that are easily seen by pediatricians, general
practitioners or even by parents.?-2°

Chua et aP" and Groenewoud et al® also found that re-
fractive amblyopia is detected later, between 3.3 and 4.5
years of age. However, they did not split refractive subtype

in anisometropic and bilateral. Our study finds an even lat-
ter detection for refractive amblyopia and especially for ani-
sometropic amblyopia, with a postschool mean age of 6.92
years-old for anisometropic amblyopia. Anisometropic am-
blyopia comprises almost 2/3 of refractive amblyopia cases,
reinforcing its problematic later detection.

Our study considers bilateral plus unilateral refractive
amblyopia as bilateral refractive amblyopia, since the clini-
cal signs and symptoms are probably due to the bilateral
aspect. This methodology leads to a higher bilateral refrac-
tive amblyopia prevalence than it was previously reported.’
Bilateral refractive amblyopia has the earliest referral of all
subgroups: the mean age at first consultation is significantly
lower than non-amblyopia or than anisometropic amblyo-
pia. We speculate this could be also due to a possible posi-
tive family history of high degree refractive error that could
lead to an early referral.

Amblyopia is almost 5 times more prevalent than ex-
pected'3'*? in the pediatric population of Braga Hospital,
which is easily justified by the highly differentiated hospital
population (tertiary center bias).

As a limitation of our study, age at first consultation was
recorded in years: having collected the age in months would
have brought more accuracy to our study, but this was not
possible due to its retrospective nature and the lack of avail-
able information in medical records.

CONCLUSION

Refractive amblyopia is the major functional amblyopia
subtype. The division of refractive amblyopia in bilateral re-
fractive amblyopia and anisometropic amblyopia is the key
and innovative point of this study, giving us a new insight on
this complex pathology.

Without no population-based vision screening at the
time of data collection, this late detection may consequently
lead to amblyopia treatment after the age limit threshold (up
to 7 years-old) and, possibly, an irreversible lower vision re-
covery.

In summary, anisometropic amblyopia screening by
pediatricians or general practitioners is not as effective
as strabismic or bilateral refractive amblyopia detection.
It seems important to have an organized preschool vision

Table 2 — Statistical tests for mean age at first consultation among amblyopia subgroups

Anisometropic

Age at 1%t consultation

Welch F test

Strabismic

ambylopia amblyopia
n=1369 n=128 n=73 n=95 F s, 1250 = 845
M+ SD =6.39 + 3.98 M+ SD =6.92 + 3.57 M+ SD = 4.66 + 2.96 M+ SD =5.04 + 3.61 p <0.001

Mdn+IQR=6+5(3-8) Mdn+IQR=6%5(5-9) Mdn+IQR=5%+5(2-7) Mdn+IQR=4+5(2-7) n?=0.020

n: number of subjects; M + SD: mean * standard deviation; Mdn + IQR: median + interquartile range
p: p value, statistically significant when p < 0.05; np?: partial eta squared (small 0.01, medium 0.06, large 0.14)
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screening with refractive error detection and/or visual acuity
measurement.

PROTECTION OF HUMANS AND ANIMALS

The authors declare that the procedures were followed

according to the regulations established by the Clinical Re-
search and Ethics Committee and to the Helsinki Declara-
tion of the World Medical Association.
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