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ABSTRACT Objective: Population or hospital-based studies of the epidemiology of childhood eye
diseases in Turkey are limited. Therefore, we aimed to establish the eye disease and treatment fre-
quencies in a cohort of children presenting to a single pediatric ophthalmology clinic in Istanbul.
Material and Methods: This was a retrospective review of the hospital files of 500 children admit-
ted to the pediatric ophthalmology clinic of Atakoy Dunyagoz Hospital with eye complaints be-
tween January 2016 and July 2017. Results: The female to male ratio in the study cohort was 1:1.
Of these patients, 38.6% were 0-5 years old, 31.6% were 6-11 years old, and 29.8% were 12-18
years old. Out of 500 children, 483 (96.6%) were diagnosed with one or more eye diseases. A re-
fractive error was the most prevalent eye disease, which was recorded in 434 patients (86.6%), fol-
lowed by conjunctivitis (24.4%), strabismus (11.8%), amblyopia (9.2%), and glaucoma (8.0%). There
were no significant differences between the male and female patients in terms of prevalences of any
of the eye diseases. The children who were 6-11 years old had remarkably lower prevalences of re-
fractive errors (70.3%) and amblyopia (3.2%) than the children that were 0-5 years old and 12—
18 years old (p<0.05). The treatments administered for these eye diseases included, in the order
of frequency, eyeglasses, medication, occlusion therapy, contact lenses, and strabismus opera-
tions. Conclusion: Refractive errors, conjunctivitis, strabismus, and amblyopia were the diseases
most commonly encountered in the pediatric ophthalmology clinic daily practice. Increasing the
public’s knowledge and raising awareness is crucial for better and earlier management of childhood
eye diseases.

Keywords: Hospital records; cross-sectional studies; refractive errors;
childhood eye diseases; prevalence

OZET Amag: Tirkiye'de ¢ocukluk cagi hastaliklarinin epidemiyolojisi tizerine yapilan niifus veya
hastane tabanli calismalar simirlidir. Bu ¢aligmada Istanbul'da tek bir pediatrik oftalmoloji klinigine
bagvuran bir ¢ocuk hasta grubunda g6z hastaliklar1 ve tedavilerinin sikligini sunmay1 amagladik.
Gereg ve Yontemler: Ocak 2016 ve Temmuz 2017 tarihleri arasinda Atakdy Diinyagoz Hastanesi pe-
diatrik oftalmoloji klinigine goz sikayeti ile bagvuran 500 ¢ocugun hastane dosyalari retrospektif ola-
rak incelendi. Bulgular: 500 ¢ocugun ¢aligma kohortunda kiz-erkek orami 1: 1 idi. Cocuklarin
2038,6's1 0-5 yas, % 31,6's1 6-11 yas, %29,8'i 12-18 yas araligindaydi. 500 gocuktan 483'tine (%96,6)
bir veya daha fazla g6z hastalig: teshisi kondu. Kirma kusuru 434 hastada (%86,6) en sik goriilen goz
hastaligiyds; takiben konjonktivit (%24,4), sasilik (%11,8), ambliyopi (%9,2) ve glokom (%8,0) tes-
pit edildi. Herhangi bir géz hastaliginin goriilme siklig1 agisindan erkek ve kiz hastalar arasinda an-
laml fark yoktu. 6-11 yas grubundaki ¢ocuklarda kirma kusurlari (%70,3) ve ambliyopi prevalansi
(%3,2) 0-5 yas ve 12-18 yas arasindaki gocuklara gore belirgin olarak daha diisiiktii (p<0,05). Tes-
pit edilen g6z hastaliklar i¢in uygulanan tedaviler, siklik sirasina gore gozliik, ilag tedavisi, kapama,
kontakt lens ve sagilik ameliyatiydi. Sonug: Pediatrik oftalmoloji kliniklerinde giinlitk uygulama-
larda kargilagilan en sik rastlanan hastaliklar kirma kusurlari, konjonktivit, sasilik ve ambliyopidir.
Cocukluk goz hastaliklarinin erken tani ve tedavisi i¢in toplumun bilgi ve biling diizeyini arttirmak
hayati 6neme sahiptir.

Anahtar Kelimeler: Hastane kayitlari; kesitsel ¢aligmalar; kirma kusurlari;
¢ocukluk ¢ag1 goz hastaliklari; prevalans
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ision is essential to a child’s development
s /. and quality of life. Almost three-fourths of
a child’s learning is accomplished through
vision.! The World Health Organization (WHO)
estimates that 19 million children worldwide are
affected by visual impairments, mainly caused by
uncorrected refractive errors, followed by un-
treated cataracts and glaucoma.?® A medical con-
sultation is very important for preventing visual
impairments and providing the correct treatment.
Over 80% of all visional impairments can be pre-
vented or cured.?

Eye diseases and visual impairments can cause
social and economic difficulties, particularly in de-
veloping countries.? Children in developing coun-
tries suffer from blindness almost four times more
often than children in developed countries.*®
Therefore, eye diseases in children should be pri-
oritized, especially in developing countries such as
Turkey. Unfortunately, population-based and hos-
pital-based studies on the epidemiology of child-
hood eye diseases in Turkey are limited. In one
cross-sectional study conducted in Turkey, 12.4%
of the children were reported to have decreased vi-
sual acuity.” Another study indicated that children
who were exposed to health problems in Turkey
had visual problems at a prevalence of 13.6%.%
Moreover, the myopia rate varied between 16.1%
and 16.5% in children in grades 4 and 5 in a school-
based vision screening study.’ Further identifica-
tion of the eye diseases encountered in pediatric
ophthalmology clinics based on the age groups, as
well as the treatment approaches, will improve the
management of children’s eye diseases in Turkey.

Based on the information above, we aimed to
present the eye disease and treatment frequencies
in a cohort of children presenting to a single pedi-
atric ophthalmology clinic in Istanbul, Turkey.

I MATERIAL AND METHODS

STUDY DESIGN AND POPULATION

This was a retrospective review of the hospital files
of 500 children admitted to the pediatric ophthal-
mology clinic of Atakoy Dunyagoz Hospital with
eye complaints between January 2016 and July
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2017. Those patients with incomplete ophthalmo-
logical evaluations and cycloplegic refractions data,
and those not examined by pediatric ophthalmolo-
gists were excluded from this study. Because this
was a screening study, no other exclusion criteria
were defined. The data was evaluated with respect
to the children’s genders (male and female) and
ages (0-5 years old, 6-11 years old, and 12-18 years
old).

This study was approved by the Institutional
Ethics Committee of Bahcesehir University in Is-
tanbul, Turkey (November 1, 2017; 2017-17/01),
and it was conducted in accordance with the Dec-
laration of Helsinki. The patients’ informed con-
sent requirement was waived on the basis of the
current legislation of the Ministry of Health (Reg-
ulation on Clinical Investigations of Drugs and Bi-
ological Products, 13/9/2015; Observational Drug
Research Guide, 29/08/2014) and Turkish Personal
Data Protection Law mno. 6698 article 28c
(7/4/2016).

DIAGNOSTIC CRITERIA FOR
OPHTHALMOLOGICAL DISEASES

The diagnoses and treatments were recorded based
on the final evaluation of the patient. The diag-
noses included refractive errors, conjunctivitis,
strabismus, amblyopia, glaucoma, trauma, naso-
lacrimal duct obstructions (NLDOs), retinal dis-
eases, chalazion, ptoses, cataracts, corneal scars, and
xerophthalmia. Conjunctivitis is the inflammation
of the conjunctiva caused by a bacterial or viral in-
fection or an allergy. Strabismus describes the de-
viation of one eye away from the fixation point.
Amblyopia is poor vision resulting from the lack of
development of the appropriate synapses and cells
in the visual cortex due to inadequate stimulation
during infancy and childhood. Glaucoma is a
chronic, progressive, optic neuropathy caused by a
group of ocular conditions that lead to damage of
the optic nerve and a loss of visual function. In
childhood, it can be seen as either congenital or ju-
venile.

NLDOs in children are congenital in most
cases. Chalazion is a chronic granulomatous in-
flammation of the meibomian gland caused by in-
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flammatory, vascular, congenital, and systemic dis-
eases, trauma, and tumors. Ptosis is a condition in
which there is a drooping of the upper lid below its
normal position. A cataract is defined as any opac-
ity in the lens or its capsule, and it can be either
developmental or acquired. Corneal scarring
refers to the loss of transparency of the cornea,
which is the result of trauma, improper contact
lens use, ulcers, infections, or diseases. Xeroph-
thalmia describes a dry, lusterless condition of the
conjunctiva due unstable tear film, which exposes
the conjunctival and corneal epithelium to evapo-
ration.

The refractive errors consisted of myopia, hy-
permetropia, and astigmatism. Myopia is a dioptric
condition of the eye in which incident parallel rays
of light come to a focus anterior to the light sensi-
tive layer of the retina. Hypermetropia is another
dioptric condition of the eye in which the incident
parallel rays of light come to a focus posterior to
the light sensitive layer of the retina. Astigmatism
is a condition of refraction in which a point of light
cannot be made to produce a punctate image upon
the retina by any spherical corrective lens.

STATISTICAL ANALYSIS

The study data was summarized using descriptive
statistics (e.g., frequencies and percentages). The
statistical analysis was performed using IBM SPSS
Statistics for Windows version 21.0 (IBM Corp.,
Armonk, NY, USA).

I RESULTS

The female to male ratio in the study cohort of 500
children was 1:1. Of the children, 38.6% were 0-5
years old, 31.6% were 6-11 years old, and 29.8%
were 12-18 years old (Table 1). Moreover, 483
(96.6%) were diagnosed with one or more eye dis-
eases. Refractive errors were the most prevalent
eye diseases recorded (n=434, 86.6%), followed by
conjunctivitis (24.4%), strabismus (11.8%), ambly-
opia (9.2%), and glaucoma (8.0%) (Table 2, Figure
1). Of the 122 children with conjunctivitis, 80
(65.5%) had allergic conjunctivitis and 42 (34.5%)
had infectious conjunctivitis. The least prevalent
eye diseases were cataracts (n=6, 1.2%), ptoses (n=6,
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TABLE 1: Demographics of study cohort.
n (%)

Gender

Male 250 (50.0)

Female 250 (50.0)
Age

Less than 1 year 38 (7.6)

1-5 years 155 (31.0)

6-11 years 158 (31.6)

12-18 years 149 (29.8)
Total 500 (100.0)

1.2%), corneal scars (n=4, 0.8%), and xeroph-
thalmia (n=2, 0.4%).

There were no significant differences between
the male and female patients in terms of the preva-
lences of any of the eye diseases (Table 2). How-
ever, when the patients were evaluated according
to their age groups, the children who were 6-11
years old had remarkably lower prevalences of re-
fractive errors (70.3%), strabismus (7.6%), ambly-
opia (3.2%), and glaucoma (4.4%) than those who
were 0-5 years old and 12-18 years old (Table 2).
The most commonly seen refractive errors were
hypermetropia in the children aged 0-5 years old
and myopia in the children 6 years old and older
(Table 3). The refractive errors were treated most
often with eyeglasses. Low-dose atropine was used
for the treatment of rapidly progressing myopia.

The treatments applied for these eye diseases
were eyeglasses, medications, occlusion therapy,
contact lenses, and strabismus surgery, in that
order of frequency (Table 4). A total of 258 eye-
glasses and 24 contact lenses were prescribed for
282 of the 434 patients with refractive errors. The
others did not undergo treatment because their re-
fractive errors were minor. Overall, 104 patients
did not undergo treatment.

I DISCUSSION

Visual development is the process of interpreting
signals that originate in the eye, and it occurs in the
brain between the ages of 0 and 8 years old. It is
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TABLE 2: The prevalence of eye diseases in all 500 children and with respect to gender and age.
Gender Age
Total Male Female 0-5 years 6-11 years 12-18 years
(n=500) (n=250) (n=250) p value* (n=193) (n=158) (n=149) p value*
Refractive error 434 (86.6%) 214 (85.6%) 220 (88.0%) 0.428 186 (96.4%) 111 (70.3%) 137 (91.9%) <0.001
Conjunctivitis 122 (24.4%) 65 (26.0%) 57 (22.8%) 0.405 47 (24.4%) 36 (22.8%) 39 (26.2%) 0.788
Strabismus 59 (11.8%) 34 (13.6%) 25 (10.0%) 0.212 29 (15.0%) 12 (7.6%) 18 (12.1%) 0.99
Amblyopia 46 (9.2%) 25 (10.0%) 21 (8.4%) 0.536 28 (14.5%) 5(3.2%) 13(8.7%) 0.001
Glaucoma 40 (8.0%) 17 (6.8%) 23{9.2%) 0.323 19 (9.8%) 7 {4.4%) 14 (9.4%) 0.059
Trauma 28 (5.6%) 13 (5.2%) 15 (6.0%) 0.697 4(2.1%) 11(7.0%) 13 (8.7%) 0.02
Nasolacrimal duct obstruction 18 (3.6%) 5{2.0%) 13(5.2%) 0.055 8{4.1%) 3{1.9%) 7 {(4.7%) 0.368
Retinal disease 17 (3.4%) 5(2.0%) 12 (4.8%) 0.084 6(3.1%) 6 (3.8%) 5(3.4%) 0.939
Chalazion 7 {1.4%) 3(1.2%) 4(1.6%) 0.703 5 (2.6%) 2 {1.3%) 0(0.0%) 0.128
Ptosis 6 (1.2%) 2(0.8%) 4(1.6%) 0.411 3(1.6%) 2 (1.3%) 1(0.7%) 0.755
Cataract 6{1.2%) 1 {0.4%) 5{2.0%) 0.100 4{2.1%) 1{0.6%) 1{0.7%) 0.364
Corneal scars 4(0.8%) 3(1.2%) 1(0.4%) 3(1.6%) 0(0.0%) 1(0.7%)
Xerophthalmia 2{0.4%) 0{0.0%) 2{0.8%) 1{0.5%) 0{0.0%) 1{0.7%)
None 17 (3.4%) 10 (4.0%) 7 (2.8%) 6(3.1%) 8(5.1%) 3(2.0%)
Since some children had more than one eye disease, total of percentages was over 100%. *Pearson chi-square test.
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FIGURE 1: Distribution of five most prevalent eye diseases in all 500 children and with respect to age and gender.

extremely important for a child’s brain to complete
this process without any permanent problems. Dis-
eases that affect the development of a child can also
affect his/her daily life quality, education, social
life, and eventually, their future. Almost 1.5 mil-
lion children worldwide are suffering from blind-
ness, and approximately half a million children
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experience blindness each year (i.e., one child goes
blind every second).® Half of these children lose
their lives during their first two years of blind-
ness.'® This data shows the importance of pediatric
ophthalmology studies. In the present study, we
evaluated the eye disease and treatment frequen-
cies in a cohort of 500 children presenting to a sin-
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TABLE 3: The prevalence of refractive errors with respect to

age groups.
Myopia Hypermetropia
Emmetropia (+/- Astigmatism)  (+/- Astigmatism)  Total
n (%) n (%) n (%)

<1 Years 0{0.0) 2{63) 36 (94.7) 38
1-5 Years 20 (17.1) 10 (8.5) 87 (74.4) 17
6-11 Years  21(189) 58 (52.3) 32(28.8) 11
12-18 Years ~ 25(18.2) 85 (62.0) 27 (19.7) 137
Total 66 (16.4) 155 (38.5) 182 (45.2) 403

TABLE 4: Treatments applied for eye diseases
detected in 500 children.

Treatment n (%)
Eye glasses 258 (51.6)
Medication 179 (35.8)
Occlusion 35 (7.0)
Contact lens 24 (4.8)
Strabismus operation 10 (2.0)
Massage 9(1.8)
Cataract operation 4(0.8)
Probing 4(0.8)
Retinal operation 2{0.4)
Corneal cross-linking 1(0.2)
Nasolacrimal duct obstruction massage 0(0.0)
Botox 0(0.0)
None 104 (20.8)

gle pediatric ophthalmology clinic in Istanbul,
Turkey. In our cohort, there were 483 children
(96.6%) who had at least one eye disease. Our
largest group consisted of 193 children between 0
and 5 years old with 343 eye diseases. This large
group could have been the result of the accessibil-
ity of medical care for newborns who have doctor’s
appointments regularly.

The most common disease in our study was re-
fractive errors, which were recorded in 434 patients
(86.6%). Similar to previous studies, the most com-
mon refractive errors were hypermetropia in chil-
dren aged 0-5 years old and myopia in children 6
years old and older.!! Moreover, refractive errors
were the most common ophthalmological disorders
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seen during childhood in studies from Saudi Ara-
bia, Northern India, and Ethiopia.’>'* In one study
in North America, nearly 9% of 2,523 children be-
tween 5 and 17 years old was diagnosed with at least
-0.75 D of myopia. In the same study, at least +1.25
D of hypermetropia was found in 13% of the chil-
dren.”® Genetics and increasing rates of “near work”
(close up) along with limited outdoor activities in
children may result in refractive errors. The WHO
Vision 2020 states that uncorrected refractive errors
in children are a major area in which immediate ac-
tion needs to be taken.? Refractive errors are a pre-
ventable cause of visual disability and blindness in
children. Uncorrected refractive errors can result in
amblyopia or strabismus, and they can have imme-
diate and long-term consequences in children, such
as poor school performance and an impaired qual-
ity of life.'! The risk of developing amblyopia in-
creases if children are not screened early for
refractive errors, and they are not corrected on
time. Most of the children with uncorrected refrac-
tive errors were asymptomatic; therefore, screening
helps to provide early detection and timely inter-
ventions in order to avoid complications.!! Early
screening is an important precaution against high
refractive error rates.

Pediatric conjunctivitis is a common child-
hood condition with a benign etiology and a self-
limiting course. Conjunctivitis can be caused by
infectious (bacterial and viral) and noninfectious
(allergies and chemicals) factors, each of which
comes with its own set of signs and treatment op-
tions.!® Conjunctivitis (n=122, 24.4%) was the sec-
ond most common disorder in the present study.
Eighty (65.6%) of the children with conjunctivitis
had allergic conjunctivitis, which is the most com-
mon disease worldwide.'” In another study, ap-
proximately 30% of the study population had
allergies, and 40-80% of these children had allergic
conjunctivitis.’® In cases with a burning sensation
and itchy eyes, unhygienic living conditions, im-
proper contact lens usage, and crowded schools
should be considered. The diagnosis should be
based on the clinical symptoms and findings, and
the treatment should be applied according to the
conjunctivitis cause.
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In our study, the third most commonly seen
disorder was strabismus (n=59, 11.8%). Strabismus
(i.e., ocular misalignment) can be horizontal or ver-
tical, comitant (same deviation angle in all of the
gaze positions) or incomitant (deviation angle varies
in the different gaze positions), latent, manifest, or
intermittent. Muscle dysfunction, hypermetropia,
amblyopia, and neurological problems can all cause
strabismus. Ten strabismus surgeries were per-
formed in 59 of the children in this study. Nineteen
of the children were treated with occlusion ther-
apy, and 6 of these children also had amblyopia. At-
ropine penalization treatments for amblyopia were
administered to 12 children. Forty-nine children
with refractive errors accompanied by strabismus
were prescribed glasses. If strabismus is not treated
properly, it can lead to amblyopia, which is a lead-
ing cause of visual impairment in children (affecting
approximately 2-3%), and it usually begins in in-
fancy or childhood." Congenital cataracts, congen-
ital ptoses, corneal injuries, and corneal dystrophy
can also cause amblyopia, but these are less com-
mon. In most cases, amblyopia is unilateral; there-
fore, even severe cases may not be detected by the
parents.

Globally, different population based studies
have suggested that screening increases the likeli-
hood of amblyopia detection and successful treat-
ment. With appropriate interventions, most of the
vision loss from amblyopia is preventable or re-
versible. Amblyopic children respond better to
treatment during their early visual development,
before the reach 7 or 8 years of age.'” Therefore,
early diagnosis and treatment are critically impor-
tant in children with amblyopia. In our cohort, am-
blyopia was recorded in 46 of the patients (5.7%). It
is a treatable condition, especially during childhood,
so early detection is extremely important. Detect-
ing amblyogenic factors before a child turns 2 years
old is the best way to manage amblyopia.” In our
study, we administered occlusion therapy in 76% of
the amblyopic patients (35 of 46 children). Using
this therapy, the amblyopic eye is forced to func-
tion when the other eye is covered with a patch.

In this study, 40 children (8.0%) suffered from
glaucoma, and nearly half of them were under 6

116

years old. The rate of childhood glaucoma is ap-
proximately 2.29 per 100,000 patients younger than
20 years old in the United States.”! These children
commonly develop myopia, amblyopia, and stra-
bismus. Even after aggressive treatment, glaucoma
can still cause permanent vision loss. Worldwide,
approximately 2% of all visual impairments are
caused by glaucoma.? However, early diagnosis and
treatment can reduce the effects of glaucoma on
the rest of a child’s life.

Congenital cataracts present in approximately
0.4% of newborn babies, and most require surgery,
which is recommended within the first two
months of life.?>? In our study, 6 children (1.2%),
4 of which were under 6 years old, were diagnosed
with cataracts, and 4 cataract operations were per-
formed.

In our study cohort, there were no gender dif-
ferences in the prevalences of any of the eye dis-
eases. As expected, the children that were 6-11
years old had remarkably lower prevalences of re-
fractive errors, strabismus, amblyopia, and glau-
coma than the children that were 0-5 years old and
12-18 years old.

STUDY LIMITATIONS

The main limitation of our study was its hospital-
based, single-centered design, which restricts its
representation of ophthalmology clinics that serve
patient groups with different socioeconomic back-
grounds. Moreover, because our study cohort rep-
resented children who were admitted to a pediatric
ophthalmology clinic with an eye complaint, our
findings cannot be extrapolated to the healthy chil-
dren in the population. Nevertheless, our findings
will guide pediatric ophthalmologists with regard
to the frequency and treatment of childhood eye
diseases in daily clinical practice, and they form a
basis for future studies of the childhood eye disease
prevalences in Turkey.

I CONCLUSION

Based on the results of this study, refractive errors,
conjunctivitis, strabismus, and amblyopia were the
most common diseases encountered in daily prac-
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tice in a pediatric ophthalmology clinic. Increasing
the public’s awareness and knowledge is crucial for
better and earlier management of childhood eye
diseases.
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