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ABSTRACT

Purpose: To determine the frequency and clinical characteristics of ophthalmologic manifestations in
childrenaged <16 years with autism spectrumdisorder who were evaluated ata private academic healthcare
network and a public tertiary hospital. Methods: This retrospective descriptive study was conducted
through a review of the medical records of children aged <16 years with autism spectrum disorder
who were examined between 2023 and 2024. Demographic characteristics, visual function testability,
refractive errors, strabismus, and prescribed treatments were analyzed. Dynamic retinoscopy was used
to objectively assess the binocularaccommodative response. Statistical analyses included 95% confidence
intervals (Wilson score method) and exploratory multivariate logistic regression. Results: A total of 144
children were included; 79.2% were male, and the mean age was 6.3+2.7 years. Refractive errors were
identified in 81.9% of children, of whom 63.2% had clinically significant errors requiring optical correction.
Strabismus was diagnosed in 32.6% of cases, with exotropia being the most prevalent type. Stereopsis
was successfully assessed in 72.2% of children. Notably, dynamic retinoscopy demonstrated perfect
agreement (K=1.000, p<0.001) with the presence of clinically significant refractive errors. Multivariate
regression showed that increasing age was strongly associated with successful visual acuity testing,
whereas neurological comorbidities and greater autism spectrum disorder severity significantly increased
the odds of non-testability. Among children who continued follow-up, 63.9% experienced significant
improvement in visual acuity. Although optical correction was generally well tolerated, adherence to
occlusion therapy was notably low (6.8%), and 42.4% of the cohort was lost to follow-up. Conclusions:
Ophthalmologic abnormalities, particularly refractive errors and strabismus, are highly prevalent among
children with autism spectrum disorder. Given the limited reliability of subjective visual assessment in this
population, objective measures, particularly dynamic retinoscopy and cycloplegic refraction, are essential
for accurate diagnosis. The substantial loss to follow-up further highlights the need for adapted clinical

strategies to ensure continuity of ophthalmologic care in this population.
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INTRODUCTION

Autism spectrum disorder (ASD) is defined by the Centers for Disease Control and
Prevention (CDC) as a group of developmental disabilities that can cause difficulties
with social interaction, communication, and behavior. It is characterized by persistent
deficits in communication and social interaction as well as restricted and repetitive
patterns of behavior, activities, and interests®.

Its diagnosis has increased significantly in recent decades, and it is now considered
a public health issue with an estimated global prevalence of 1%. In Chile, studies
estimate a prevalence of 1.96% and a male-to-female ratio of 4:1%3).
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Current management of ASD necessitates a multidis-
ciplinary approach that includes audiological, genetic,
metabolic, and neurological evaluations as well as input
from occupational therapists and speech pathologists. In
this context, ophthalmological evaluation is critical, as up
to 40% of these children have pathologies such as clinically
significant refractive errors, strabismus, and amblyopia,
which can impair cognitive and social development®.

The purpose of this study was to determine the frequency
and characteristics of ophthalmological manifestations in
pediatric children (aged up to 16 years) diagnosed with ASD
who attended the Pediatric Ophthalmology Service at a
private academic healthcare network and a public tertiary
hospital, with a focus on the pediatric ophthalmologist’s role
in the multidisciplinary team.

METHODS

The Institutional Ethics Committee approved a retros-
pective, descriptive study that followed the principles of the
Declaration of Helsinki. Childrenundertheage of 16 diagnosed
with ASD and treated by pediatric ophthalmologists at a
private academic healthcare network and a public tertiary
hospital from 2023 to 2024 were included. Children with
severe systemic diseases were excluded.

All children received a formal diagnosis of ASD from a
pediatric neurologist based on the DSM-5 criteria. The Autism
Diagnostic Observation Schedule, Second Edition (ADOS-2)
and the Childhood Autism Rating Scale, Second Edition
(CARS-2) were used to assist with diagnostic assessment.
Trained psychologists assessed cognitive functioning using
the Wechsler Intelligence Scale for Children, Fifth Edition
(WISC-V), as well as the Conners rating scales to assess
attention-deficit/hyperactivity disorder (ADHD) symptoms
and related behavioral/emotional conditions . Children
underwent multidisciplinary follow-up, which included child
psychiatry, occupational therapy, and speech therapy.

Medical records were reviewed, including demographic
information, perinatal,morbid,andfamilyhistory.Visualacuity,
refractive error, ocular motility and sensory abnormalities,
dynamic refraction, strabismus, biomicroscopy findings,
color vision, and a fundus examination were all recorded.
Hunter® described a dynamic retinoscopy technique that
was used to assess binocular accommodative response and
capacity. This procedure was carried out in a dimly lit room
without cycloplegia (wearing distance correction when
applicable) with a detailed near-fixation target placed next
to theretinoscope. The retinoscopic reflex was tested during
distance fixation (“with” motion) and after shifting focus
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to near. A normal response was defined as rapid, complete,
and continuous bilateral neutralization. Responses were
considered abnormal if they were incomplete, sluggish,
transient, or exhibited accommodative lag. Cohen’s kappa
coefficient (k) was used to assess the diagnostic agreement
between dynamic retinoscopy results and the presence
or absence of clinically significant refractive errors, with
corresponding 95% confidence intervals (95% Cls). A k
value of 1.000 indicated perfect agreement, and statistical
significance was set at p<0.05. In this study, clinically
significant refractive errors were determined using the
American Association for Pediatric Ophthalmology and
Strabismus (AAPOS) guidelines for amblyopia risk factors®.
For children aged 12 to 30 months, the following threshold
criteria were used to determine clinical significance and
indicate optical correction: astigmatism >2.00 D, hyperopia
>+4.50 D, anisometropia >2.50 D, or myopia >-3.50 D. D. For
children aged 31-48 months, astigmatism >2.00 D, hyperopia
>+4.00 D, anisometropia >2.00 D, or myopia >-3.00 D; for
children over 48 months: astigmatism >1.50 D, hyperopia
>+3.50 D, anisometropia >1.50 D, or myopia >-1.50 D.

Treatment responses and follow-ups were also docu-
mented. Because objective measurement tools were una-
vailable, treatment adherence for both spectacles and
occlusion therapy was assessed retrospectively using
caregiver reports documented in the clinical follow-up notes.
Adherence was classified qualitatively as follows: “Adequate
adherence” (consistent daily use as prescribed), “partial
adherence” (intermittent or inconsistent use), and “poor or
low adherence” (rare or no use, or complete rejection of the
treatment).

Python was used for statistical analysis (SciPy library,
version 1.10). The normality of continuous variables was
examined. Age was not normally distributed, so it was
expressed as median and interquartile range and compared
between groups using the non-parametric Mann-Whitney U
test; continuous variables were presented as mean+standard
deviation (SD). Categorical variables were summarized as
absolute frequencies and percentages. Point estimates of
prevalence and testability rates were reported, alongside
their respective 95% Cls, calculated using the Wilson score
method for binomial proportions. Bivariate comparisons
between clinical subgroups were conducted. When expected
cell counts were <5, categorical variables were compared
using Pearson’s chi-square (?) test or Fisher’s exact test.
Additionally, an exploratory multivariate logistic regression
analysis was carried out. A two-tailed p-value <0.05 was
deemed statistically significant for all analyses.
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RESULTS

A total of 144 children were included, the majority from
a private academic healthcare network (n=130, 90.3%) and
the remainder from a public tertiary hospital (n=14, 9.7%).
According to the DSM-5, the majority of children (74.3%,
n=107) required Level 1 support, followed by Levels 2
(14.6%, n=21) and 3 (11.1%, n=16). Table 1 shows demographic
and clinical characteristics in detail. The sample primarily
consisted of school-aged males with a mean age of 6.3%2.7
years. In terms of perinatal history, nearly one-fifth of
the children were born preterm, with moderate to late
prematurity accounting for the majority (73.3%). Although a
family history of ophthalmological conditions was common
(71.5%), refractive errors were responsible for the vast
majority of these cases (87.4%). Within this group, a clinically
relevant subset of 60 children (41.7% of the total sample)
had both a family history of refractive errors and needed
glasses, accounting for 66.7% of those with a positive family
history. Table 2 summarizes the children’s medical history,
demonstrating a high prevalence of otorhinolaryngological,
neurological, and respiratory conditions.

The mostcommonreasonforconsultationwas preventive
ophthalmological check-up (39.6%), followed by strabismus
(22.9%) and refractive errors (21.5%). Other reasons for
consultation included red eye (6.3%), referral from another
center (5.6%), chalazion (3.5%), and epiphora (0.7%). In the
preventive check-up group, 73.7% had an ophthalmological

Demographic and clinical characteristics of the studied population.

Variable n (%) 95% Cl (Wilson)
Sex
Male 14 79.2 [71.8-85.0%]
Female 30 20.8 [15.0-28.2%]
Age (years)
Mean+SD 6.32.7 — —
1-3 22 15.3 [10.3-22.0%]
4-6 59 41.0 [33.3-49.1%]
7-9 45 313 [24.2-39.2%]
10-12 17 1.8 [7.5-18.1%]
13-15 1 0.7 [0.1-3.8%]

Prenatal History

Preterm 30 20.8 [15.0-28.2%]
Medical History

At least one condition 96 66.7 [58.6-73.8%]
No medical history 48 33.3 [26.2-41.4%]
Ophthalmological Family History

Present 103 71.5 [63.7-78.3%]

Absent 41 28.5 [21.7-36.3%]

95% Cl= 95% confidence interval; SD, standard deviation.

abnormality, with refractive errors being the most common
finding (76.2%), followed by strabismus (38.1%). Exotropia
was the most common finding (48.5%), but other ocular
motility abnormalities were also found. In the nine cases
of red eye consultation, inflammatory pathologies of the
ocular surface predominated, with allergic conjunctivitis and
blepharitis being the most common.

Table 3 presents the data from the ophthalmological
evaluation.

When testability was analyzed by age, both quantitative
visual acuity measurements and stereopsis evaluation
showed a gradual, age-dependent increase. Specifically,
the success rate for quantitative visual acuity was lowest
in the youngest cohort (1-3 years) at 18.2%, but increased
significantly to 64.4% in children aged 4-6 years, 82.2% in
the 7-9 years group, and 94.1% in children aged 10-12 years.
Similarly, 45.5% of children aged 1-3 years had successful
stereopsis evaluation, which increased to 71.2% and 80.0%
in the 4-6 and 7-9 years cohorts, respectively, and peaked
at 88.2% in the 10-12 years group. The single patient aged 13
to 15 years category completed both assessments (100.0%).

In terms of functional visual examination testability,
stereopsis was successfully evaluated in 72.2% of children
(n=104/144), while 25.0% (n=36) were unable to be tested due
to lack of cooperation or inability to complete the task. 2.8%

Medical history characteristics of the study population.

Otolaryngologic history n % 95% CI (Wilson)

Adenotonsillar hypertrophy 9 37.5 [20.9-57.2%]
Acute otitis media 3 12.5 [4.3-31.0%]
Lingual frenectomy 4 16.7 [6.7-35.5%]
Rhinitis 7 29.2 [14.9-49.2%]
Total 24

Neurologic history
Absence of the septum pellucidum 1 4.2 [0.7-20.2%]
Pyramidal syndrome 1 4.2 [0.7-20.2%]
Ischemia 3 12.5 [4.3-31.0%]
Seizures 1 4.2 [0.7-20.2%]
Hypertonic syndrome 1 4.2 [0.7-20.2%]
Hypotonic syndrome 3 12.5 [4.3-31.0%]
Myasthenia 1 4.2 [0.7-20.2%]
Epilepsy 12 50.0 [31.4-68.6%]
Total 24

Respiratory history

Asthma 13 68.4 [46.0-84.6%]
Bronchopulmonary dysplasia 3 15.8 [5.5-37.6%]

Apnea 2 10.5 [2.9-31.4%]

Bronchiolitis 1 5.3 [0.9-24.6%]

Total 19

95% Cl= 95% confidence interval.
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of cases (n=4) had no data recorded or were missing. Fine
stereopsis (60-40 seconds of arc) was achieved by 18.3% of
the assessable children (n=19), moderate stereopsis (140-80
seconds of arc) by 34.6% (n=36), and coarse stereopsis
(800200 seconds of arc) by 26.0% (n=27). A stereopsis
level of 3552 seconds of arc was observed in 20.2% (n=21),
while 1.0% (n=1) showed no stereopsis (nil). Binocular fusion
was observed in 16.0% of the children.

Dynamic retinoscopy accurately identified clinically sig-
nificant refractive errors (k=1.000, p<0.001). Among the 139
testable children, 25.9% (n=36/139; 95% Cl, 19.3-33.8) had an
abnormal accommodative response, which corresponded
solely to children with clinically significant refractive status.
In contrast, normal responses accounted for74.1%(n=103/139;
95% Cl, 66.2-80.7), which corresponded to cases with no
clinically significant refractive errors.

Ophthalmological findings of the study population.

Visual acuity n (eyes) % 95% Cl (Wilson)
CSM 96 33.3 [28.1-39.0%]
<0.10 1 0.3 [0.1-1.9%]
0.10-0.12 8 2.8 [1.4-5.4%]
0.16-0.20 9 3.1 [1.7-5.8%]
0.25-0.32 10 3.5 [1.9-6.3%]

0.40-0.50 35 12.2 [8.9-16.4%]
0.63-0.80 89 30.9 [25.8-36.5%]
1.00-1.25 40 13.9 [10.4-18.4%]
Total 288
Stereopsis
Evaluable 104 72.2 [64.4-78.9%]
Untestable / Non-cooperative 36 25.0 [18.6-32.7%]
Missing data 4 2.8 [1.1-6.9%]
Worth Test
Fusion 23 16.0 [10.9-22.8%]
Untestable / Non-cooperative 95 66.0 [57.9-73.2%]
Missing data 26 18.1 [12.6-25.1%]
Strabismus
With refractive errors 34 72.3 [59.6-85.1%]
Without refractive errors 13 27.7 [14.9-40.5%]
Total 47
Dynamic Retinoscopy
Evaluable 139 96.5 [92.1-98.5%]
Untestable / Non-cooperative 3 2.1 [0.7-5.9%]
Missing data 2 1.4 [0.4-4.9%]
Ishihara
Evaluable 49 34.0 [26.8-42.1%]
Untestable / Non-cooperative 44 30.6 [23.6-38.5%]
Missing data 51 35.4 [28.1-43.5%]
Fundus Examination
Evaluated 139 96.5 [92.1-98.5%]
Deferred 5 3.5 [1.5-7.9%]

95% Cl= 95% confidence interval; CSM= central, stable, and maintained.
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Lower testability rates were found for color vision
evaluation using Ishihara plates (34.0%; 95% Cl, 26.8-42.1;
N=49/144).

Astigmatism was the most common refractive diagnosis,
with compound hyperopia accounting for 42.9%, followed
by mixed hyperopia (22.5%) and compound myopia (13.7%).
Clinically significant refractive errors requiring optical
prescription were found in 63.2% of children (95% Cl,
55.1%-70.6; N=91/144), while physiological refractive states
accounted for 18.8% (95% Cl, 13.2-25.9; n=27/144).

The most common range for positive spherical equivalent
(n=117) was +1.25 to +2.25 diopters (38.5%), followed by values
between +2.50 and +3.50 diopters (20.5%). The vast majority
of children (94.0%) had positive spherical equivalents of less
than +5.00 diopters. For the negative spherical equivalent
(n=65), the most common range was less than -1.00 diopters
(41.5%), followed by -1.25 to -2.25 diopters (30.8%).

The overall prevalence of strabismus was 32.6% (95% Cl,
25.5-40.7; N=47/144). Strabismus associated with refractive
errors was identified in 23.6% (95% Cl, 17.4-31.2; N=34/144),
while primary or isolated strabismus occurred in 9.0% (95%
Cl, 5.4-14.8; n=13/144; Figure 1). The most common type of
strabismus in children with refractive errors was exotropia
(61.5%), followed by esotropia (17.9%). We also observed
associated ocular motility changes, including hyperfunction
of the oblique muscles (12.8%) and nystagmus (7.7%).
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AHS= simple hyperopic astigmatism; AHC= compound hyperopic astigmatism; AMS= simple
myopic astigmatism; AMC= compound myopic astigmatism; A= astigmatism. This figure illustrates
the co-occurrence of clinically significant refractive errors and ocular motor abnormalities among
children prescribed optical correction. Of these, 57 children did not have strabismus, whereas 34
had an associated diagnosis of strabismus.

Distribution of refractive errors and strabismus in children with ASD requi-
ring optical correction (n=91 children; 182 eyes).
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Exotropia strabismus was the most common in children with
strabismus without associated refractive error, accounting
for 92.3% of cases, while esotropia occurred in only 7.7%.
Furthermore, in children with strabismus (n=47), stereopsis
could be assessed in 28 cases (59.6%), whereas it could not
be assessed in 19 children (40.4%) or the result was not
recorded. Among the children with assessable stereopsis,
coarse and moderate stereopsis predominated, with 3552
arc seconds in 39.3% and 800-200 arc seconds in 32.1%. No
cases of fine stereopsis (<60 arc seconds) were observed.

A fundus examination was performed on 139 children
(96.5%), with abnormalities in five cases (3.6%). The findings
included optic disk and retinal myelination in two children,
peripapillary retinal pigment epithelium abnormality in one
patient, retinal dystrophy in another, and retinopathy of
prematurity in one.

The treatment and follow-up results are summarized in
Table 4. 91.6% of children (n=132) required treatment, which
included optical correction (69.7%), pharmacological (15.2%),

Treatment outcomes and follow-up characteristics of the study population.

surgery (6.8%), and occlusion therapy (6.8%). Strabismus
surgery was the most common procedure (88.9%), with one
(11.1%) being lacrimal duct probing.

Of the total number of children evaluated, 83 (57.6%)
continued ophthalmological follow-up, while 61 (42.4%) did
not attend subsequent check-ups until the time of data
collection. Of the 83 children who continued to receive
ophthalmological care, the majority (54.2%) had a follow-up
period of 1to 2 years.

Visual acuity increased in 53 cases (63.9%), remained
stablein 19 children (22.9%), and did not improve in 11 children
(13.2%). It is worth noting that 13 children in the group that
improved did so without the use of optical correction,
which could be attributed to visual maturation, improved
cooperation during check-ups, and progressive adaptation
to the ophthalmological examination in children with ASD.
The degree of improvement was 2 lines in 19 cases (35.8%), 3
lines in 14 children (26.4%), and 4 or more lines in 9 children
(17.0%). 20.8% showed an improvement of one line.

Variable / Clinical outcome n % 95% CI (Wilson)
Follow-up Adherence

Duration 1-2 years 66 79.5 [69.6-86.8%]

Duration >2 years 17 20.5 [13.2-30.4%]

Lost to follow-up 61 42.4 [34.6-50.5%]
Visual Acuity Improvement

Improved 53 63.9 [53.1-73.4%]

Stable 19 22.9 [15.2-33.0%]

Did not improve 1 13.3 [7.6-22.2%]
Amblyopia Prevalence & Post-treatment Severity

Severe (VA <0.1) 0 0.0 [10.9-22.8%]

Moderate (VA 0.1-0.5) 9 39.1 [3.3-11.5%]

Mild (VA >0.5) 14 60.9 [5.9-15.7%]
Stereopsis Improvement (with optical correction)

Improved 32 34.8 [25.8-44.9%]

Stable 1" 12.0 [7.6-22.2%]

Not reported 49 53.3 [43.1-63.1%]
Occlusion Therapy

Adequate patch adherence 3 33.3 [12.1-64.6%]

Partial patch adherence 2 22.2 [6.3-54.7%]

Poor tolerance/adherence 2 22.2 [6.3-54.7%]

Failed to use patch 2 22.2 [6.3-54.7%]
Strabismus Management with Clinically Significant Refractive Error

Improvement with glasses 7 20.6 [10.3-36.8%]

No improvement with glasses 15 44.1 [28.9-60.5%]

Lost to follow-up 12 35.3 [21.5-52.1%]
Strabismus Management without Clinically Significant Refractive Error

Surgery intervention 8 61.5 [35.5-82.3%]

Without surgery 3 23.1 [8.2-50.3%]

Lost to follow-up 2 15.4 [4.3-42.2%]

95% Cl= 95% confidence interval; VA= visual acuity.
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Amblyopia was diagnosed during follow-up after appro-
priate optical correction was prescribed and visual acuity
reassessed. According to this definition, amblyopia was
detected in 16.0% of the total cohort (95% Cl, 10.9-22.8;
n=23/144), with 60.9% (n=14/23) presenting mild amblyopia
and 39.1% (n=9/23) presenting moderate amblyopia; no
cases of severe amblyopia were found. Among children who
attended follow-up (n=83), visual acuity improved in 63.9%
(95% Cl, 53.1-73.4; n=53/83), with 79.2% (n=42/53) improving
by two or more lines on optotype charts.

Stereopsis improved in 32 cases (34.8%) of the 92 children
with refractive error who received spectacles.

In 20.6% of children with strabismus and associated refractive
error, optical correction improved their vision. Postoperative
results were favorable in 75.0% of children with strabismus
without associated refractive error who presented with
phoria, orthotropia, or a residual deviation <10 prism diopters.
25% of children had residual deviations =10 prism diopters.
Figure 2. Clinical evolution of visual acuity and surgical
outcomes for strabismus.

Bivariate analysis revealed significant relationships
between demographics and ocular conditions. Children
with strabismus are significantly younger than non-
strabismic children (5.4+2.3 vs. 6.7+2.8 years; p=0.007).
Similarly, children with pathological refractive errors
requiring an optical prescription had a significantly lower

Visual Acuity Evolution during Follow-up
(n = 83 patients followed)

Not improved - —@) 13.3% (11)
Maintained +————————————() 22.9% (19)
Improved @ 63.9% (53)
0 0 20 30 40 50 60 70 80 90

% of Patients

Residual > 15 PD - @ 125% (1)

Residual 10-15 PD {-—————(@) 12.5% (1)

mean age compared to those with physiological refractive
states (5.5%2.1 vs. 7.7%3.1 years; p<0.001). Strabismus
significantly reduced stereopsis testability, with only 36.2%
of children completing the test compared to 89.7% of non-
strabismic children (p<0.001). Stereopsis testability was
also found to be significantly associated with refractive
state (p=0.008). In addition, exploratory multivariate
logistic regression models with demographic, clinical,
and neurodevelopmental predictors revealed significant
independent associations with visual evaluation capacity
and refractive status (Figure 3 and Table 5).

DISCUSSION

This study emphasizes the high prevalence of ophthal-
mologic abnormalities in children with ASD, particularly
refractive errors and strabismus®®. More than 80% of the
children in our cohort, which included 79.2% males, a mean
age of 6.3 years, and a high burden of medical comorbidities,
had at least one ocular finding. Refractive errors were the
most common abnormality (81.9%), especially astigmatism
and moderate hyperopia. Strabismus was diagnosed in
32.6% of children, and it was frequently associated with
refractive errors, the most common of which was exotropia.
This refractive-strabismus association is consistent with
previous research, which has linked some strabismus in

Surgical Outcomes in Primary Strabismus
(n = 8 patients operated)

Residual < 10 PD ' 50.0% (4)
Orthotropia (OT) @ 125% (1)
Phoria +—————@) 12.5% (1)
0 10 20 30 40 50 60 70 80

% of Operated Patients

Left panel: Distribution of visual acuity outcomes among patients adherent to long-term follow-up (n=83), showing that more than 60% experienced significant visual improvement with optical correction
and patching. Right panel: Postoperative alignment outcomes in patients who underwent surgical correction of primary strabismus (n=8), showing that half of the surgical cases achieved optimal

alignment, defined as a residual deviation of <10 prism diopters.
Clinical evolution of visual acuity and surgical outcomes of strabismus.
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ASD to a refractive and amblyogenic component®". The
observed prevalence is consistent with previous clinical
studies, which reported figures ranging from 20% to 40%#9.
Divergent strabismus is the most common type in children
with ASD®™™), Stereopsis could be assessed in 72.2% of

cases, and amblyopia was typically mild to moderate.
Correction of these conditions may improve visual function
and enable interaction with the environment, though
neurodevelopmental and functional outcomes were not
directly assessed in this study.

Multivariate Logistic Regression Models for Clinical Outcomes

Unquantifiabie VA (CSM) - Age (years) —— aOR=0.54 [0.38-0.77], p=< 0.001

Unquantifiabie VA (CSM) - Neurological Comorbidities - aOR=2.84 [1.02-7.91], p=0.045

Unquantifiable VA (CSM) - ASD Severity (Mod/Sev) - i aOR=2.41 [1.01-5.75], p=0.047
Unguantifiabie VA (CSM) - History of Prematurity - I © aOR=1.45 [0.55-3.82], p=0.452
Unguantifiable VA (CSM) - Family History © aOR=0.76[0.25-2.31], p=0.631
Unquantifiabie VA (CSM) - Male Sex - o aOR=0.82[0.28-2.41], p=0.721

Clinicaliy significant refractive errors - Age (years) —— aOR=1.33 [1.00-1.77], p=0.048
Clinically significant refractive errors - History of Prematurityl o aOR=1.62 [0.44-6.00], p=0.471
Clinically significant refraclive errors - Family History of RE - © aOR=1.50 (0.44-5.17], p=0.517
Ciinically significant refractive errors - ASD Severity (Mod/Sev) - © aOR=0.85 [0.26-2.78], p=0.789
Clinicaily significant refractive errors - Male Sex - © aOR=1.09 (0.22-5.32], p=0.916
Clinically significant refractive errors - Neurological Comorbidities* %i aOR=0.92 (0.18-4.77], p=0.921

02 o5 10 20 50 100
Adjusted Odds Ratio (aOR) & 95% Confidence Interval

Adjusted odds ratios (aORs) and 95% confidence intervals (95% Cls) were evaluated in two primary

multivariate models: (1) unquantifiable visual acuity, requiring qualitative central, steady, and maintained

(CSM) fixation assessment; and (2) clinically significant refractive error, requiring optical correction. The dashed vertical line indicates no effect (aOR=1.0). Squares indicate statistically significant
independent predictors (p<0.05). Increasing age was a protective factor against unquantifiable visual acuity (aOR=0.54, p<0.001), whereas neurological comorbidities (aOR=2.84, p=0.045) and moderate-
to-severe ASD (aOR=2.41, p=0.047) significantly increased the likelihood of non-testability. In Model 2, increasing age was a significant risk factor for requiring optical correction (aOR=1.33, p=0.048). Circles

indicate nonsignificant exploratory variables.
Exploratory multivariate logistic regression analysis of predictors of ocular

Bivariate comparison of clinical characteristics according to strabismus sta

outcomes and follow-up in children with ASD (n=144).

tus and refractive error.

Total Cohort  Strabismus  No Strabismus Clinically significant Physiological

Variable (N=144) (n=47) (n=97) p-value* Refractive Error Refractive Error p-value*
(n=91) (n=53)

Age (years), Mean£SD 6.3+2.7 5.4+2.3 6.7+2.8 0.007% 5.5%2.1 7.7%3.1 <0.001
Sex, n (%) 0.383" 0.405'
Female 30 (20.8) 12 (40.0) 18 (60.0) 17 (56.7) 13(43.3)
Male 14(79.2) 35(30.7) 79(69:3) 74(64.9) 40 (35.1)
Stereopsis Testability, n (%) <0.001" 0.008"
Assessable 104 (72.2) 17 (36.2) 87(89.7) 70(76.9) 34 (64.2)
Untestable / Unrecorded 40 (27.8) 30(63.8) 10 (10.3) 21(23.1) 19 (35.8)
Refractive Error, n (%) 0.118t —
Clinically significant (Lenses prescribed) 91(63.2) 34(72.3) 57(58.8) — —
Physiological (No lenses) 53(36.8) 13(27.7) 40 (41.2) — —

Statistically significant values (p<0.05) are highlighted in bold.

f Calculated using Fisher exact test.

* Calculated using Pearson’s chi-square (%?) test.

§ Calculated using Mann-Whitney U test/Student’s t-test for continuous variables.
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These findings are consistent with multiple clinical
studies that show a higher frequency of ophthalmological
abnormalities in the pediatric ASD population than in the
general population?2", The 81.9% prevalence of refractive
errors is consistent with international cohorts that report
refractive errors as the primary ocular manifestation,
alongside a relatively uniform pattern of astigmatism
and moderate hyperopia(>?. The observed strabismus
prevalence (32.6%) is within the previously reported range of
20% to 40%“3), with a similar prevalence of exotropial*’.
Furthermore, our findings on binocular vision, such as the
predominance of coarse and moderate stereopsis and the
absence of fine stereopsis in children with strabismus, are
consistent with previous studies(®®. The presence of mild
to moderate amblyopia is also comparable to the 11%-19%
reported in other ASD studies(s7®),

These findings highlight the clinical significance
of using individualized examination strategies and
tailored follow-up for children with ASD. In this context,
the pediatric ophthalmologist is an important member
of the multidisciplinary team(®. Dynamic retinoscopy
(accommodative response) showed perfect diagnostic
agreement (k=1.000, p<0.001) for clinically significant
refractive errors. This establishes dynamic retinoscopy
as an objective and highly reliable tool in this population,
allowing clinicians to accurately identify which children
require cycloplegic refraction for definitive correction
while overcoming the communication barriers inherent in
subjective testing®®. While optical correction was generally
well tolerated with progressive adaptation, we found very
low adherence to occlusion therapy (6.8%), which was
primarily due to tactile hypersensitivity and behavioral
resistance. To address this, alternative strategies such
as pharmacological penalization (e.g., atropine drops)
or structured behavioral approaches, such as systematic
desensitization and positive reinforcement therapy guided
by behavioral specialists, should be actively considered and
discussed during caregiver counseling®"??. Furthermore,
42.4% of the cohort missed follow-up appointments. This
high dropout rate is most likely caused by systemic and
socioeconomic barriers such as transportation issues, the
indirect financial costs of specialized care, a lack of sensory-
friendly clinical environments, and the overwhelming
cumulative medical burden placed on caregivers of children
with complex phenotypes 324,

This study’s strengths include a clinically relevant
sample size, the inclusion of children from both public and
private facilities, and a comprehensive ophthalmological
evaluation that allowed for the identification of refractive,
motor, and sensory abnormalities. However, this study has

Arq Bras Oftalmol. 2026;89(5):e2026-0074

some limitations that must be acknowledged. First, the
retrospective and descriptive design makes it impossible
to determine causality or the long-term functional impact
of the ophthalmologic findings. Second, there was no
standardized confirmation of the ASD diagnosis, as well
as no classification of ASD severity or cognitive level,
both of which can have a significant impact on a child’s
cooperation during an examination. Third, visual function
testing was occasionally incomplete; to address this, we
made a systematic distinction between tests that could not
be evaluated due to poor cooperation and data that were
simply missing or unrecorded in the clinical charts. Fourth,
treatment adherence was not measured, but rather based
on subjective caregiver reports, so these specific outcomes
should be interpreted with caution. Furthermore, using a
clinical cohort from a referral center may introduce referral
bias and a higher burden of comorbidities, while the lack
of a control group limits direct comparisons to the general
pediatric population. Finally, the significant loss to follow-up
(42.4%) limits the comprehensive assessment of long-term
therapeutic and surgical interventions in these children.

In conclusion, this study found a high frequency of
ophthalmologic abnormalities, primarily refractive errors
and strabismus, in a clinical cohort of children with ASD.
These findings highlight the importance of conducting
systematic ophthalmological evaluations in this population.
Given the inherent difficulties and unreliability of subjective
visual testing, objective measures, particularly dynamic
retinoscopy and cycloplegic refraction, are required for
accurate diagnosis. Finally, the observed significant loss to
follow-up emphasizes the critical need for tailored follow-
up strategies to ensure these children receive effective and
continuous visual care.
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