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ABSTRACT

Introduction: Amblyopia, as a neurological disease, is the result of abnormal stimulation of the brain during
a critical period of visual development. This is the main etiology of reduced spatial vision during childhood,
historically caused by strabismus, depravation, and anisometropia.

Objective: the objective of this research was the diagnosis and management of amblyopia in school children
in Aragua, Venezuela in 2024.

Method: a cross-sectional descriptive study was carried out with a sample of 69 primary school students, with
an average age of 8 years. Socio-demographic data, history of visual pathologies, use of optical correction,
clinical typicity, warning signs and visual acuity were collected using optotypes and the JAEGER near vision
card. In addition, monocular therapeutic techniques were applied to children with amblyopia.

Results: showed that 81 % of the students denied having a history of visual pathologies, while 15 % reported
myopia and 4 % hyperopia. 91 % did not use optical correction. Regarding clinical typicity, 87 % did not
present signs or symptoms of amblyopia, and 90 % showed no warning signs. The visual acuity assessment
revealed that 83 % of the students had a visual acuity of 20/20 in both eyes, and 90 % had a close visual acuity
of 1+ in both eyes. After refractive correction, 9 % reached 20/20 in both eyes, and after treatment, 91,30
% did not require additional follow-up. The applied monocular therapeutic techniques showed a significant
improvement in the visual acuity of the amblyopic eye.

Conclusion: it is concluded that most of the students presented a normal visual acuity after treatment,
which indicates the effectiveness of the monocular therapeutic techniques applied. The low prevalence
of optical correction uses and the lack of signs and symptoms in most students suggest a need for greater
awareness and education about visual pathologies in the school population.

Keywords: Amblyopia; Visual Acuity; School-Aged Children.
RESUMEN

Introduccion: la ambliopia como enfermedad neurologica es el resultado de una estimulacion anormal del
cerebro durante un periodo critico del desarrollo de la vision, siendo esta la principal etiologia de una
vision espacial reducida durante la infancia, historicamente siendo causada por estrabismo, depravacion y
anisometropia.

Objetivo: el objetivo de esta investigacion fue el diagndstico y manejo de la ambliopia en nifos escolarizados
en Aragua, Venezuela en el ano 2024.
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Método: se realizo un estudio descriptivo longitudinal con una muestra de 69 estudiantes de primaria, con una
edad promedio de 8 afios. Se recolectaron datos socio-demograficos, antecedentes de patologias visuales, uso
de correccion optica, tipicidad clinica, signos de alarma y agudeza visual mediante optotipos y la cartilla de
vision cercana de JAEGER. Ademas, se aplicaron técnicas terapéuticas monoculares a los nifios con ambliopia.
Resultados: mostraron que el 81 % de los estudiantes negaron tener antecedentes de patologias visuales,
mientras que el 15 % reporto miopia y el 4 % hipermetropia. El 91 % no usaba correccion optica. En cuanto a
la tipicidad clinica, el 87 % no presento signos ni sintomas de ambliopia, y el 90 % no mostro signos de alarma.
La evaluacion de la agudeza visual revelo que el 83 % de los estudiantes tenia una agudeza visual de 20/20 en
ambos ojos, y el 90 % present6 una agudeza visual cercana de 1+ en ambos ojos. Tras la correccion refractiva,
el 9 % alcanzd 20/20 en ambos ojos, y post tratamiento, el 91,30 % no requirié seguimiento adicional. Las
técnicas terapéuticas monoculares aplicadas mostraron una mejora significativa en la agudeza visual del ojo
ambliopico.

Conclusion: se concluye que la mayoria de los estudiantes presentaron una agudeza visual normal post
tratamiento, lo que indica la efectividad de las técnicas terapéuticas monoculares aplicadas. La baja
prevalencia de uso de correccion optica y la falta de signos y sintomas en la mayoria de los estudiantes
sugieren una necesidad de mayor concienciacion y educacion sobre las patologias visuales en la poblacion
escolar.

Palabras clave: Ambliopia; Agudeza Visual; Nifios Escolarizados.

INTRODUCTION

Visual acuity (VA) is the ability to discern between two points that are close in space and separated from
each other by a given angle, i.e., it is the ability of humans to perceive details or the point of best visual
specificity at a given distance.™ Amblyopia is an easily detectable condition that can be treated during visual
development. Amblyopia is a condition that is easy to detect, can be treated during visual development, and,
if left untreated, can increase the risk of blindness, with its consequences and complications in all areas of life.

Amblyopia is one of the leading causes of decreased visual acuity in children and is generally asymptomatic.
@ Reports presented by the World Health Organisation have ratified the increase in visual pathologies, and it
is essential to highlight that in middle and low-income countries, access to ophthalmological care has been
limited, leading to a rise in the number of people with visual impairment. 4

The visual pathway has an innate development as the years go by, making the central nervous system
perceptive to visual stimuli. Due to this, the structural and functional changes caused by abnormal visual
development must be corrected while this pathway still has plasticity, i.e., before the age of 8 to 10 years;
hence, the importance of an early diagnosis of amblyopia, as this will generate a significant gap so that this
pathology can be reversed through the application of specialized treatments. Several international studies
propose as conventional treatment the application of monocular techniques that promote stimulation of the
‘lazy eye’ using physical and pharmacological occlusion with an adhesive eye patch and atropine drops in the
eye with the best visual acuity.®®

School-age children with vision problems, which are not adequately treated, can affect their ability to
learn, personality, and adaptation to school. In children, it causes pathological effects, which is why early
intervention is necessary, as it not only represents this physical problem but also because of the difficulties it
presents in the environment around them, the consequences of which can have repercussions not only on their
social environment but also on their school and family. It is a condition that is easy to detect and can be treated
during visual development, and if it is not treated, there is a greater risk of blindness. Parents, relatives,
teachers, and school staff do not have any information on visual pathologies that can help the child’s health.?

Studies confirm that amblyopia can affect 2 to 3 out of every 100 children, whose number would be reduced
if they received timely treatment. The prevalence of this pathology globally is between 2 and 4 %, being
one of the most essential aetiologies in reducing visual acuity in children and young people. Patients are
predominantly between 6 and 9 years of age, male, and without a family history of ocular pathology; the most
affected visual acuity was moderate amblyopia, which is associated with compound myopic astigmatism as the
most frequent refractive defect.®

Updated literature also shows that visual acuity can improve in the amblyopic eye after 16 weeks of
treatment and maintains that conventional therapies continue to meet the therapeutic goal.®

In Venezuela today, traditional methods are still used for monocular therapeutic management of amblyopia.
There are no specific guidelines for the management of this pathology, which is why the objective of this
research is to generate an amblyopic protocol for the diagnosis and management of amblyopia in schoolchildren
in Aragua, Venezuela, in the year 2024.
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METHOD

The present study was framed in the biomedical, clinical, observational, analytical, prospective, field, and
longitudinal models. Qualified and structured information was obtained on amblyopia and its evolution after
the implementation of therapeutic techniques.

The population consisted of students from 1st to 4th grade of a private educational unit in Aragua, Girardot
Municipality, who presented changes in the subjective visual acuity of amblyopia.

A sample was selected through a non-probabilistic purposive sampling, including those students and
representatives who voluntarily consented to participate in the study, male or female, aged 2-10 years, with or
without clinical and subjective visual acuity of amblyopia, with or without previous history of visual pathologies,
with or without the use of optical correction therapy. Exclusion criteria were considered to be all those under
six and over 10 years of age, demonstrating visual acuity within normal parameters.

The data were analyzed using descriptive statistical techniques using frequency tables in Microsoft Excel
2016 and statistical packages EPI INFO Version 7.5.2.0 and SPPS Version 15. Descriptive statistical methods were
used, using frequency tables and Percentages (%) with a confidence interval of 95 %.

RESULTS

Of the sample studied, it was found that the predominant age of the children was 7 years old, represented
by 21 (30 %) of school age, Cl= 19,92 - 42,69, the vast majority of whom were female, 36 (52 %), Cl= 39,80
- 64,35, and 25 (36 %) of whom were in the second grade, Cl= 24,99 - 48,69. It is important to note that the
average age was 8 years, SD= 1,34, being a heterogeneous sample, the most repeated age was 7 years, the
minimum age of the sample studied was 6 years, and the maximum was 10 years (table 1).

Regarding the history of visual pathology, the majority of students had no significant history. Of the 69
participants, only three students (4,00 %, 95 % Cl: 0,91 - 12,18) reported a history of farsightedness, while 10
students (15,00 %, 95 % Cl: 6,14 - 23,32) had a history of myopia. The vast majority, 56 students (81,00 %, 95 %
Cl: 69,94 - 89,57), denied having any previous visual pathology.

About the use of optical correction, many students were found not to use any correction. Specifically, 63
students (91,00 %, 95 % Cl: 82,03 - 96,74) did not use optical correction, while only six students (9,00 %, 95 %
Cl: 3,26 - 17,97) reported using any optical correction (table 2).
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In terms of clinical typicality, it was observed that most students did not present signs and symptoms of
amblyopia. Of the 69 participants, only two students (3,00 %, 95 % Cl: 0,35 - 10,08) reported asthenopia, four
students (6,00 %, 95 % Cl: 1,60 - 14,18) presented with headaches, and three students (4,00 %, 95 % CI: 0,91 -
12,18) showed signs of deprivation. The vast majority, 60 students (87,00 %, 95 % CI 76,68 - 93,86), had no signs
or symptoms of amblyopia.

About warning signs, it was found that:

e 1 student (2,00 %, 95 % Cl: 0,04 - 7,81) had an unspecified alarm sign.
e 2 students (3,00 %, 95 % Cl 0,35 - 10,08) had myopia.
e 4 students (5,00 %, 95 % Cl: 1,60 - 14,18) reported blurred vision.

Most students, 62 (90,00 %, 95 % Cl: 80,21 - 95,82), had no alarm signs (table 3).

Visual acuity assessment using optotypes revealed that most students had normal visual acuity. Of the 69
participants, 57 students (83,00 %, 95 % Cl 71,59 - 90,68) showed a visual acuity 20/20 in both eyes (OD and Ol).

For other measures of visual acuity, the following results were observed: 20/25: 1 student (1,50 %, 95 % Cl:
0,04 - 7,81) in the right eye (OD) and two students (3,00 %, 95 % CI: 0,35 - 10,08) in the left eye (Ol). 20/30:
2 students (3,00 %, 95 % Cl: 0,35 - 10,08) in OD and one student (1,50 %, 95 % CI: 0,04 - 7,81) in OIl. 20/40: 3
students (4,00 %, 95 % ClI: 0,91 - 12,18) in OD and two students (3,00 %, 95 % Cl: 0,35 - 10,08) in OIl. 20/50: 3
students (4,00 %, 95 % Cl: 0,91 - 12,18) in both eyes (OD and Ol). 20/60: 1 student (1,50 %, 95 % CI 0,04 - 7,81)
in both eyes (OD and Ol). 20/100: 1 student (1,50 %, 95 % Cl 0,04 - 7,81) in both eyes (OD and Ol). 20/400: 1
student (1,50 %, 95 % Cl1 0,04 - 7,81) in both eyes (OD and Ol).

These results indicated that, although most students had normal visual acuity, there were 12 cases (17 %)
with varying degrees of decreased visual acuity (table 4).

Visual acuity assessment using the JAEGER near vision chart showed that most students had normal near
visual acuity. Of the 69 participants, 60 students (90,00 %, 95 % Cl 71,59 - 90,68) achieved a visual acuity 1+ in
both eyes (OD and Ol).

For other measures of near visual acuity, the following results were observed:

e 1: 1 student (1,50 %, 95 % Cl: 0,04 - 7,81) in both eyes (OD and Ol).
e 16: 1 student (1,50 %, 95 % Cl: 0,04 - 7,81) in OD and none in Ol.
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2: 5 students (7,00 %, 95 % Cl 2,39 - 16,11) in both eyes (OD and Ol).
3: 1 student (1,50 %, 95 % CI 0,04 - 7,81) in both eyes (OD and Ol).

4: No student in OD and one student (1,50 %, 95 % CI 0,04 - 7,81) in Ol.
5: 1 student (1,50 %, 95 % CI 0,04 - 7,81) in both eyes (OD and Ol).

These results recorded that, although the majority of the students had normal near visual acuity, 9 cases,
10 %, had varying degrees of decreased near visual acuity (table 5).

The assessment of refracted and best-corrected visual acuity in the study population showed that most
students did not require additional correction. Of the 69 participants, six students (9,00 %, 95 % Cl: 3,26 -
17,97) achieved a visual acuity of 20/20 in both eyes (OD and Ol) after correction. For other measures of
corrected visual acuity, the following results were observed:

20/25: 1 student (1,50 %, 95 % CI: 0,04 - 7,81) in both eyes (OD and Ol). 20/40: 1 student (1,50 %, 95 %
Cl: 0,04 - 7,81) in both eyes (OD and 0Ol).20/50: 2 students (3,00 %, 95 % CI: 0,35 - 10,08) in OD and none in
01.20/60: 1 student (1,50 %, 95 % Cl: 0,04 - 7,81) in both eyes (OD and Ol). 20/150: No student in OD and
one student (1,50 %, 95 % CI: 0,04 - 7,81) in Ol. 20/200: No student in OD and one student (1,50 %, 95 % Cl:
0,04 - 7,81) in OI. Not applicable: 57 students (83,00 %, 95 % Cl 71,59 - 90,68) in both eyes (OD and Ol). Does
not attend the second phase: 1 student (1,50 %, 95 % Cl: 0,04 - 7,81) in both eyes (OD and Ol). These results
indicate that, although most students did not require additional correction, some cases with varying degrees of
decreased visual acuity were corrected.

Post-treatment visual acuity assessment showed that most students did not require further follow-up. Of
the 69 participants, two students (3,00 %, 95 % Cl: 0,35 - 10,08) achieved a visual acuity of 20/20 in both eyes
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(OD and Ol) after treatment.

For other post-treatment visual acuity measurements, the following results were observed: 20/30: 2 students
(3,00 %, 95 % CI: 0,35 - 10,08) in OD and one student (1,50 %, 95 % Cl: 0,04 - 7,81) in OI.40: 1 student (1,50 %,
95 % Cl: 0,04 - 7,81) in OD and none in 01.20/50: 1 student (1,50 %, 95 % Cl: 0,04 - 7,81) in OD and two students
(3,00 %, 95 % Cl: 0,35 - 10,08) in OI.20/80: No student in OD and one student (1,50 %, 95 % Cl: 0,04 - 7,81) in
01.20/80: No student in OD and one student (1,50 %, 95 % Cl: 0,04 - 7,81) in 01.20/80: No student in OD and one
student (1,50 %, 95 % Cl: 0,04 - 7,81) in Ol. Not applicable: 63 students (91,30 %, 95 % Cl 71,59 - 90,68) in both
eyes (OD and Ol). These results reported that, although most students did not require further follow-up, some
cases with varying degrees of decreased visual acuity were treated (figure 1).

AV POST TRATAMIENTO

oD ol IC 95%
Agudeza visual fa (%) fa (%)
n=69 n=69
20/20 2(3,00) 2(3,00) 0,35 - 10,08
20/30 2(3,00) 1(1,50) 0,35- 10,08
0,04- 7,81
20/40 1(1,50) 0(0,00) 0,04- 7,81
20/50 1(1,50) 2(3,00) 0,04 - 7,81
0,35 - 10,08
20/80 0,00 1(1,50) 0,04- 7,81
No aplica 6391,30)  63(91,30) 71,59 - 90,68

f(a)= Absolute frequency, f® %= Relative frequency, 95 % Cl= Confidence Interval at 95 % probability.
Figure 1. Post-treatment visual acuity in the study population

The study applied various monocular therapeutic techniques to children with amblyopia. These techniques
included occlusive patching, optical penalisation, and specific visual exercises, with the aim of improving visual
acuity in the affected eye.

The frequency and effectiveness of each technique were evaluated based on the patient’s response and the
observed improvement in visual acuity. The results indicated that most of the children responded positively to
the therapies applied, showing a significant improvement in the amblyopic eye’s visual acuity (figure 2).

Monocular techniques Si No IC 95%
fa (%) fa (%)
n=69 n=69
. 6(9,00) 63(91,00) 3,26 - 17,97
Occlusion patch 82,03 - 96,74
6(9,00) 63(91,00) 3,26 - 17,97
Eye correction 82,03 - 96,74

Figure 2. Post-treatment visual acuity in the study population

DISCUSSION
The results obtained regarding the socio-demographic data according to age, sex, and educational level are
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consistent with those shown by Khazaeni® and Merchant” because, despite the difference in geographical
context, the mean and predominant age are in the same statistical range. This is also linked to the fact that
visual development is complete by the age of 8, which explains diagnoses at school age.

Likewise, regarding the history of visual pathologies, the findings of this study confirm that amblyopia is
usually asymptomatic in the early stages. Therefore, it is common for patients to report having no symptoms
at all, as stated in the study by Birch" and Leédn et al.(?

Regarding the use of optical correction, according to the findings of a high number of untreated children
who could probably be developing amblyopia, these are congruent with the results of the study by Paliz et al.®
About clinical typicality, it was observed that the majority of students did not present signs and symptoms of
amblyopia. These data coincide with those observed in the study by Capetillo et al.™ where the majority did
not show evident signs and symptoms of amblyopia.

About the assessment of visual acuity using optotypes, the findings can be compared with those shown by
Vignolo et al. who express that the guarantee of this type of assessment to individually differentiate visual
ability or the presence of mild or moderate visual disturbances is useful, similarly, about the application of
various monocular therapeutic techniques to children with amblyopia and the results obtained. These agree
with the study by Paliz et al.® and Khazaeni.®

CONCLUSIONS

Most of the students had improved visual acuity post-treatment, indicating the effectiveness of the
monocular therapeutic techniques. The low prevalence of the use of optical correction and the lack of signs and
symptoms in most of the students suggest a need for greater awareness and education about visual pathologies
in the school population. Therefore, it is important to consider implementing a protocol for the diagnosis and
management of amblyopia in schoolchildren in Aragua, Venezuela, which would impact improving visual health
and preventing blindness.
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