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Prevalence of eye diseases and refractive
errors in children seen at a referral center for
ophthalmology in the central-west region, Brazil

Prevaléncia de doencas oculares e causas de comprometimento
visual em criancas atendidas em um Centro de Referéncia em
Oftalmologia do centro-oeste do Brasil

Maria Nice Araujo Moraes Rocha'; Marcos Pereira de Avila'; David Leonardo Cruvinel Isaac'; Luisa Salles de
Moura Mendonga';Liene Nakanishi?; Luisa Jacomo Auad?

ABSTRACT

Objective: To identify the levels of visual impairment and prevalence of eye diseases and refractive errors in children seen at a referral
center for ophthalmology in the Central-West region compare findings with published data for other regions of Brazil. Methods: Cross-
sectional, descriptive and retrospective analysis of medical records of children enrolled in the Center of Reference in Ophthalmology
Universidade Federal de Goids, in the period between april 2009 and march 2010. Results: A total of 2408 patient charts, and 2128
(88.4%) of elective care and 280 (11.6%) of care in the emergency department CEROF. Predominated in the age group 6-10 years
(44.2%), followed by 11-14 years (29.6% ). The examination was normal in 12.9% (n=274) of elective care and 6.8 (n=19) of emergency
visits. The disease most commonly found in children were infectious conjunctivitis (248 cases, 26.4%) and allergic (204 cases, 21.7%),
blepharitis (69 cases, 7.3%), chalazion (34 cases, 3.6 %), strabismus (133 cases, 12.06%), diseases of retina and vitreous (24 cases,
2.6%), cataract and lens changes (20 cases, 2.1% ). Ametropia frequently told by eye, were hyperopia (46.9%) and astigmatism (42.2%)
and systemic diseases were more informed prematurity (30 cases) and diabetes mellitus (26 cases). Conclusion: This study identified the
main causes of eye diseases in children seen in a university referral center. The group of diseases more prevalent was the disease of the
cornea and conjunctiva (allergic conjunctivitis, dry eye and keratitis). Diseases were the second eyelid (blepharitis, chalazion, and
lacrimal obstructions). The refractive errors were the most common hyperopia and astigmatism. The findings in the study population are
shown similar to those observed in the national literature.
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Resumo

Objetivo: Identificar os niveis de comprometimento visual e a prevaléncia de oftalmopatias e ametropias em criancas atendidas
em um centro de referéncia em oftalmologia do centro-oeste brasileiro. Comparar os achados com dados publicados referentes a
outras regides do Brasil. Métodos: Estudo transversal, descritivo e retrospectivo com analise de prontudrios de criancas atendi-
das no Centro de Referéncia em Oftalmologia (CEROF) da Universidade Federal de Goids, no periodo compreendido entre
abril de 2009 e marco de 2010. Resultados: Foram avaliados 2408 prontudrios, sendo 2128 (88,4%) de atendimento eletivo e 280
(11,6%) de atendimento no setor de urgéncias do CEROF. Houve predominio na faixa etdria de 6 a 10 anos (44,2%), seguido
pela de 11 a 14 anos (29,6%). O exame foi considerado normal em 12,9% (n=274) dos atendimentos eletivos e em 6,8 (n=19) dos
atendimentos de urgéncia. As doengas mais encontradas nas criancas foram as conjuntivites infecciosas (248 casos, 26,4%) e
alérgicas (204 casos, 21,7%), blefarite (69 casos, 7,3%), caldzio (34 casos, 3,6%), estrabismo (133 casos, 12,06%), as doengas de
retina e vitreo (24 casos, 2,6%), catarata e alteracdes de cristalino (20 casos, 2,1%). As ametropias mais frequentes, contadas por
olho, foram a hipermetropia (46,9%) e o astigmatismo (42,2%) e as doengas sistémicas mais informadas foramprematuridade (30
casos) e diabete melito (26 casos). Conclusao: Este estudo identificou as principais causas de doengas oculares em criangas
atendidas em um centro universitario de referéncia. O grupo de doencas mais prevalente foi o das doencas de cérnea e conjuntiva
(conjuntivites alérgicas, olho seco e ceratites). As doengas de palpebra ocuparam o segundo lugar (blefarite, calazio, e obstru¢ao
de vias lacrimais). As ametropias mais frequentes foram a hipermetropia e o astigmatismo. Os achados na populacdo estudada
mostram-se semelhantes aos observados na literatura nacional.
Descritores: Acuidade visual; Ambliopia; Erros de refracdo; Estrabismo; Saide ocular; Transtornos da visdo; Crianca

INTRODUCTION

childhood as the period from birth until 15 years of age.

Every year between 1 and 2 million people, mostly women,
become blind worldwide. Around 1.4 million children under 15
years of age are blind. Recent census data show that there are
around 54 million children in Brazil (30% of the population), of
which about 32,000 are blind. The number of visually-impaired
children (best corrected visual acuity under 0.3) is 3 to 4 times
higher. According to the World Health Organisation (WHO),
about 75% of causes of blindness can be avoided through
preventive or therapeutic measures, regardless of age. Controlling
childhood blindness is one of the priorities of the WHO through
its programme “VISION 2020: the Right to Sight”!.

About 500,000 children become blind each year worldwide,
and 70% die in the first years of life due to diseases causing
visual impairment®. Population-based studies show that the
prevalence of childhood blindness is lower in developed than in
developing countries. According to the WHO, in Brazil the rate
of childhood blindness is 0,6%, and in 2004 there were 32.400
blind and 130.000 visually-impaired children in the country?.

About 20% of school-age children have eye disorders of
different causes, including biological, social, and environmental
factors. Late diagnosis leads to poor school performance and
socialisation, which can damage a child’s career prospects. The
condition can also represent an economic burden for society,
warranting initiatives for early diagnosis and treatment*. In
developed nations, newborn infants undergo routine eye
examination due to the existence of policies promoting eye health;
in contrast, developing nations often lack the resources to
undertake preventive programmes. In Brazil, eye examination
is still not performed routinely in children, with visual disorders
often being diagnosed only at school age3*.

The WHO adopted in 1992 the concept of “years of
blindness”, which is calculated by multiplying the number of years
aperson lives with blindness (or visual impairment) by the number

The United Nations Children’s Fund (UNESCO) defines
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of blind (or visually-impaired) people to compare the prevalence
of different eye disorders. The prevalence of childhood blindness
and visual impairment is similar to senile cataract, which affects
elderly adults, therefore it should be an ophthalmic public health
priority in Latin America’.

According to the literature, the leading causes of visual
impairment in children are refractive errors, which can lead to
blindness if left untreated, producing a significant economic and
psychosocial burden not only in Brazil and Latin America, but
also worldwide’. Untreated refractive errors are the second leading
cause (after cataract) of treatable and preventable blindness. The
prevalence of refractive errors in Brazilian school-age children is
around 30%, with a predominance of positive refractive errors
(hyperopia and hyperopic astigmatism) compared to negative
refractive errors (myopia and myopic astigmatism)?®.

In a study conducted in the Brazilian town of Petrépolis,
Rio de Janeiro, on children aged 0-12 years, refractive errors
were the most common (60.9%) diagnosis, with hyperopia being
the most frequent (56.88%) condition followed by astigmatism
(35.31%) and myopia (7,81%). The most prevalent diseases were
blepharitis (40.43%), conjunctivitis (27.66%) and hordeolum
(9.57%). The frequency of normal eye examinations was 27.61%.
Red eye was found in 17.9%, strabismus in 8.57%, amblyopia in
2.58%, pseudostrabismus in 1.52%, lacrimal duct obstruction in
1.33%, conjunctival lesions in 1.14%, retinopathy of prematurity
in 0.76%, eye trauma in 0.76%, cataract in 0.57%, ptosis in
0.57%, glaucoma in 0.19%, and other eye disorders in 4.57%.
Most children with eye disorders were aged 8-10 years (20.76%),
with a predominance of males (52.19%)°.

Brazilian studies have found that children represent 16% to
17.6% of emergency eye care visits, with a predominance of
children under 10 years of age, suggesting that these children are
more susceptible to trauma in the home environment'®!!. According
to the National Society to Prevent Blindness (USA), one third of
eyes lost in the first decade of life are due to trauma'.

This study aimed to investigate the prevalence of the main
eye disorders and their degree of visual impairment in children
aged 0-14 years seen at the Referral Centre for Ophthalmology
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of the Federal University of Goids, as no similar studies had been
conducted in the region. Studying the epidemiology of eye
disorders can be useful in the development of strategies to
improve paediatric eye care by contributing to the primary,
secondary, and tertiary prevention of eye diseases. Improving
eye health policies can not only help reduce the rates of visual
impairment, but also decrease the costs of medical care in the
state of Goias and the Central-West region. By studying the eye
health status of children in a representative regional sample, we
expect to find rates similar to those reported in the national and
world literature. If different results are found, this study can then
be used as a reference for further research.

METHODS

Cross-sectional, descriptive, retrospective study based on
2128 medical records of children aged 0-14 years seen at the
Referral Centre for Ophthalmology (CEROF) of the Federal
University of Goids between April 2009 and March 2010 (one
year). The study was approved by the Ethics Committee on
Human and Animal Research (CEPMHA) of the University
Hospital of the Federal University of Goids under file number
039/2010.

The decision to study children under 15 years of age was
based on UNICEF’s definition of childhood’.

The sample included medical records from outpatient and
emergency visits. Data collection included socio-demographic
data (age and gender) and the following data from ophthalmic
examination: external and pupil examination, eye movements,
corrected and uncorrected visual acuity, slit lamp biomicroscopy,
type of refractive error, fundus examination, and suggested
diagnosis. Some patients had more than one diagnosis. The degree
of visual impairment (low vision and blindness) was determined
based on WHO criteria (visual acuity, visual impairment), as
shown in Figure 1.

Visual impairment Visual acuity
Absent 20.3and<1.0
Low vision Moderate 20.1and<0.3

Severe 20.05and <0.1

Blindness <0.050rVF <10°

*Best corrected VA in the best eye
**VF = visual field

Figure 1. Classification of visual impairment according to the World
Health Organisation

Amblyopia was defined as a corrected visual acuity equal
to or lower than 20/40 in the worst eye or a difference of two
lines between both eyes in Snellen’s chart; anisometropia was
defined as a difference of 2 spherical dioptres between both
eyes’.

In our service, visual acuity testing is not done routinely in
children under 3 years of age or those with cognitive conditions
preventing them from informing their visual acuity using Snellen’s
chart (decimal).

Eye conditions were divided into 9 types depending on the
affected anatomical region (Figure 2).

Type Eye conditions

Cornea and conjunctiva

Infectious and allergic conjunctivitis, dry eye,
keratitis, conjunctival tumour, pterygium,
leukoma.

Eyelids and lacrimal system Blepharitis, chalazion, ptosis, disorders of the

lacrimal system, palpebral tumours, trichiasis.
Extrinsic ocular muscles Strabismus, nystagmus.

Retina and vitreous General retinal and vitreous disorders

Lens Cataract
Glaucoma Glaucoma
Uveitis Anterior and posterior uveitis, toxoplasmosis

uveitis
Eye globe and orbit Optic neuritis, bulbar atrophy, orbital tumour

Oculartrauma Lesions due to trauma

Figure 2. Types of eye conditions among study participants.

Sample size was determined based on a mathematical
model using p=0,05, a 5% level of significance or a 95%
confidence interval, and a 1% standard estimate of error. The
sample included 2128 medical records of children under 15 years
of age seen at CEROF between April 2009 and March 2010,
corresponding to 30% of the total number of patients seen at the
service during that period. Statistical analysis was done using
Microsoft Excel™ version 7. Data were distributed into
categories and the chi-squared test was used to compare
categorical variables, with differences showing p<0,05 being
considered statistically significant. Differences between genders
were calculated using the odds ratio (OR).

ResuLTs

Of the 2408 children included in the study, 2128 (88.4%) were
seen as outpatients and 280 (11.6%) at CEROF’s emergency
department. Of the 2128 children seen as outpatients, 1129 (53.05%)
were female and 999 (46.95%) were male, while in the emergency
department 143 (51.1%) were female and 137 (48.9%) were male.

The most common age group was 6-10 years (n=1065,
44.2%), followed by 11-14 years (n=712, 29.6%),1-5 years
(n=464, 19.3%), and 0-1 year (n=167, 6.9%). Among outpatient
visits, the most common age group was 6-10 years (n=979,
46.30%), followed by 11-14 years (n=653, 30.7%), 1-5 years
(n=353, 16.6%,), and 0-1 year (n=143, 6.7%) (p<0.005). Among
emergency visits, the most common age group was 1-5 years
(n=111, 39.6%), followed by 6-10 years (n=86, 30.7%), 11-14
years (n=59, 21.1%), and 0-1 year (n=24, 8.6%). Figure 3 shows
the age comparison between outpatient and emergency visits.

50
40
30 I
m Outpatient visits
20 1 I I T Emergency visits
! I | | |
0 1
0-<la 1-5a 6-10a 11-14a

Figure 3. Age distribution in outpatient and emergency visits.
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In total, 932 diseases were diagnosed and classified into
9 groups, including 671 (72.0%) in outpatient visits and 261
(28.0%) in emergency visits. The most prevalent conditions
were corneal and conjunctival disorders with 550 (59.0%) ca-
ses, followed by disorders of the eyelids and lacrimal system
with 158 (17.0%), external ocular muscles (strabismus and
nystagmus) with 133 (14.3%), retina and vitreous with 24
(2.6%), lens with 20 (2.1%), uveal tract with 17 (1.8%),
glaucoma with 16 (1.7%), optic nerve and orbit with 10 (1.1%),
and eye trauma with 4 (0,4%) cases. Table 1 shows the
distribution of eye disorders found in this study.

Table 1

Distribution of eye disorders diagnosed in outpatient
and emergency visits.

Diagnosis N %  95%CI Mid-PExact
Cornea and conjunctiva 550 59,0 (69,68 - 73,53)
Infectious conjunctivitis 248 26,6 (23,69 - 29,33)
Allergic conjunctivitis 204 21,9 (19,20 - 24,48)
Dry eye 55 59 (4,49 - 7,51)
Keratitis 24 2,6 (1,68 - 3,72)
Conjuctival tumour 9 1,0 (0,47 - 1,73)
Pterygium 6 0,6 (0,26 - 1,32)
Leukoma 4 04 (0,13 - 1,02)
Eyelids and lacrimal system 158 17,0  (16,36- 19,64)
Blepharitis 69 7.4 (5,81 - 9,16)
Chalazion 34 3,6 (2,56 - 4,97)
Disorders of the lacrimal
pathways 33 35 (2,47 - 4,85)
Ptosis 9 1,0 (0,47 - 1,73)
Eyelid and orbital tumours 9 1,0 (0,47 - 1,73)
Trichiasis 4 0,4 (0,13 - 1,02)
Strabismus 133 14,3 (12,06-16,52)
Retina and vitreous 24 2,6 (1,68 - 3,72)
Cataract and lens 20 2,1 (1,34 - 3,21)
Uveitis 17 18 (1,01 - 2,69)
Glaucoma 16 1,7 (1,01 - 2,69)
Eye globe and orbit 10 1,1 0,54 - 1,89)
Eye trauma 4 0,4 0,13 - 1,02)
TOTAL 932 100,0 (99,49 - 100,00)

Overall, 1433 refractive errors were diagnosed, including
672 (46.9%) cases of hyperopia, 605 (42.2%) of astigmatism,
and 156 (10,9%) of myopia. Some patients had more than one
type of refractive error.

Visual impairment was only assessed in outpatient visits
through best corrected visual acuity in the best eye. Results are
shown in Table 2.

Visual acuity was not assessed in 388 (18.3%) patients.
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Table 2

Distribution of visual impairment in outpatient visits.

Visual impairment Visual acuity*

n(%)
Absent 1698 (98,0)
L . Moderate 26 (1,5)
OWVISION  gevere 3 (0,2)
Blindness 5(0,3)
Total 1732 (100,0)

(*) Best corrected VA in the best eye

DiscussioN

School screening is important for public and educational
health, as many children reach school age without having
undergone eye examination. Eye health studies have reported that
around 15% of first-grade children have some visual disturbance,
and only 20% undergo medical follow-up®. Ideally, every child
should be examined by an ophthalmologist before starting school
and should undergo preventive eye examination in the first year
of life. In recent years there is increasing awareness of the need
for such preventive measures, with campaigns targeted at newborn
and school children being used to screen children with eye disorders.
Ideally, awareness-raising campaigns on TV, radio, schools,
residents’ associations, and churches should be used to stimulate
prevention and treatment. The Brazilian Society of Paediatric
Ophthalmology (SBOP) suggests that children should undergo a
complete eye examination performed by an ophthalmologist every
6 months during the first two years of life and then yearly until 7-
9 years of age.

In this study there was a predominance of children aged 6-
10 and 11-14 years, probably due to the important role played
by CEROF in providing care to disadvantaged children of school
age, which is done in CEROF itself or in school campaigns (such
as the “Eye to Eye” campaign) and other campaigns undertaken
in different districts of the state capital. Adequate vision in school
children is important for adequate learning, while undiagnosed
and untreated visual impairment can affect school performance.
A significant number of children in this study were aged 0-5 years,
including newborns, infants and pre-school-age children seen as
part of screening and prevention initiatives or referred by their
paediatricians due to the suspicion of strabismus, allowing visual
correction and treatment of amblyopia when necessary. Late
treatment or failure to treat children with strabismus and
amblyopia worsens the visual prognosis; it should be noted that
most cases of amblyopia can be corrected with adequate
treatment, while adhesion to and the effectiveness of treatment
decrease in children older than 6 years. Among emergency visits
there was a predominance of children aged 1-5 and 6-10 years,
probably due to the greater incidence of external infection and
trauma in these age groups. Awareness-raising campaigns
targeting parents and teachers should be used as a preventive
and educational measure to prevent accidents in the home
environment and educate the public on trauma and infection.

The predominance of disorders of the cornea and
conjunctiva can be attributed to the greater diversity of diseases
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in this group, such as infectious conjunctivitis, allergic
conjunctivitis, dry eye, and keratitis. These were followed by
diseases of the eyelids and lacrimal system due to the higher
prevalence of blepharitis, chalazion, and disorders of the lacri-
mal pathways in children. Strabismus was the third leading disease,
and disorders of the retina and vitreous came in fourth place.
Cataract had the fifth highest prevalence, followed by glaucoma.

Prevalence data found in this study are similar to previous
research on children, with certain differences®'>'; for example,
only 11 cases of amblyopia were found, which is well below the
rates reported on the literature’. We believe that the actual
number is higher, as the medical records reviewed here only
included information on the first ophthalmic visit, while a higher
number of cases of the disease were diagnosed in the strabismus
department after a complete examination, including corrected
visual acuity and binocular vision testing.

The prevalence of refractive errors was 46.9%, of which
the most common was hyperopia followed by astigmatism and
then myopia. The degree of visual impairment may have been
underestimated because visual acuity is not assessed in CEROF
in children under 3 years of age.

Our results on refractive errors are similar to previous
studies®®.

In Brazil, many children are only taken to an
ophthalmologist at a late stage, at which point they already have
symptoms of low VA or even blindness and the effectiveness of
treatment is lower. Media campaigns are needed to inform the
population, and paediatricians should be trained to treat the
simpler cases and to refer children for routine eye examination
with a specialist in order to detect potentially reversible or
preventable conditions.

Visual acuity is not assessed routinely in CEROF in children
under 3 years of age, and in certain cases the information in
medical records was lacking or unreliable, limiting the study
results as regards the assessment of visual impairment in
outpatient visits. These shortcomings could be overcome by
implementing special methods to assess visual acuity and detect
amblyopia or changes in binocular vision in pre-verbal and pre-
school-age children.

CONCLUSION

This study identified the leading eye diseases in children
under 15 years of age seen in a referral centre for ophthalmology
in the city of Goiania. The prevalence of visual impairment may
have been underestimated because visual acuity was not assessed
in children under 3 years of age or those with limited
communication skills. The types of refractive errors and the socio-
demographic profile of the study population (gender, age) were
identified for both outpatient and emergency visits. In Brazil,
most children reach school age without having been examined
by an ophthalmologist, and the failure to prevent, diagnose, and
treat preventable and treatable diseases lead to developmental
deficits in children and future adults, as well as representing a
socioeconomic burden. We hope that this study will help inform
local health policy and be used as a reference for further research.

The visual epidemiologic results found in this study were in
agreement with the national literature.
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