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ORIGINAL RESEARCH I

Ophthalmologic Screening in A School for
the Hearing Impaired in Turkey

Isitme Engelliler Okulundaki Cocuklarda
GOz Sagligs Taramas:

ABSTRACT Objective: The aim of this study was to screen the ophthalmic disorders in a school for
the hearing impaired and to draw the attention to the necessity of early educational and career mo-
difications of children with Usher syndrome. Material and Methods: The study population was 208
of 214 students in a school for hearing impaired in Ankara; ages ranged from 7 to 19 years. All stu-
dents underwent an ophthalmologic examination, including uncorrected and corrected visual acuity
measurement, assessment of manifest refraction, slit lamp biomicroscopy and fundoscopy. Cover/un-
cover test was done to detect a tropia of more than 10 prism diopters. Students with an ophthalmic
pathology were invited for a detailed eye examination. Chi square test and binary logistic regression
analysis were used for statistical analysis. Results: Of the 208 students, 72 (34.6%) had an ocular ab-
normality. One hundred eighty four (88.5%) children presented with normal fundus findings. Of the
24 patients with an ophthalmoscopic finding, twelve (5.8%) were diagnosed with retinitis pigmento-
sa, three with Waardenburg syndrome and four with atypical retinal pigmentary changes. Female
gender (p< 0.05) and the presence of a refractive error (p< 0.0001) were significantly correlated with
the existence of ophthalmoscopic findings. Conclusion: Early referral to an ophthalmic examination
is mandatory for the hearing impaired children. In previous studies, higher frequency of ophthalmic
disorders in the hearing impaired population had been reported; present study also emphasizes the ne-
cessity of educational and career modifications in hearing impaired children with retina pathologies.
Detection and early intervention of ophthalmologic abnormalities is important for the normal deve-
lopment of cognitive and social skills and also for education and career modifications.

Key Words: Hearing loss; vision screening; visually impaired persons; Usher syndromes;
retinitis pigmentosa; education, special

OZET Amag: Galigmanin amac, isitme engelliler okulu 6grencilerinde goz patolojilerinin belirlen-
mesi ve Usher sendromu olan ¢ocuklarin erken dénemde egitim ve meslek diizenlemelerinin gerek-
liligine dikkat ¢ekmektir. Gereg ve Yontemler: Caligma grubu Ankara’daki bir isitme engelliler
okulundaki, 7-19 yaslar1 arasindaki 214 6grencinin 208’ini kapsamaktadir. Tiim 6grencilere géz
muayenesi uygulanmig; diizeltmeli ve diizeltmesiz gorme keskinligi, manifest refraksiyon, biyo-
mikroskopi ve fundoskopik muayene yapilmistir. A¢ma kapama testi ile 10 prizm diyoptri {izerin-
deki g6z kaymalar1 saptanmistir. Herhangi bir géz patolojisi olan ¢ocuklar ayrintili bir géz
muayenesine davet edilmistir. [statistik degerlendirme igin Ki-kare ve “binary logistic regression”
analizi kullamlmistir. Bulgular: Tki yiiz sekiz 6grencinin 72 (%34.6)’sinde bir géz patolojisi gézlen-
mistir. Yiiz seksen dort (%88.5) 6grencide normal fundus bulgular: saptanmigtir. Oftalmoskopik
bulgulari olan 24 hastanin 12 (%5.8)’sinde retinitis pigmentoza, tigiinde Waardenburg sendromu,
dordiinde ise atipik retinal pigmenter degisiklikler goriilmistiir. Kadin cinsiyet (p< 0.05) ve kirma
kusuru varhig1 (p< 0.0001) ile oftalmoskopik bulgularin varlig arasinda 6nemli korelasyon saptan-
mustir. Sonug: Isitme engelli gocuklarda géz patolojilerinin oran: yiiksektir ve erken dénemde goz
muayeneleri yapilmahdir. Ulkemizde ve yurtdisinda yapilan énceki ¢alismalarda da benzer oran-
larda g6z patolojisi varlig1 saptanmus; fakat uzun vadede egitim ve meslek diizenlemesi geregi yete-
rince vurgulanmamugtir. G6z patolojilerinin saptanmasi, biligsel ve sosyal yeteneklerin gelistirilmesi
ve egitim ile meslek seciminde diizenlemelerin yapilmasi agisindan gereklidir.

Anahtar Kelimeler: Isitme kaybi; gorme taramasy; gérme dziirlii bireyler; Usher sendromlari;

retinitis pigmentoza; egitim, 6zel
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he prevalence of ophthalmologic abnorma-

lities in the hearing impaired and deaf chil-

dren is reported approximated 50 percent.'
Vision is the principal way of learning and inte-
racting with the family and the environment. Chil-
dren with sensorineural hearing impairment and
deafness have more dependence on their visual
function to gather information and improve
social skills. The need for early detection of oph-
thalmologic abnormalities is important for hearing
impaired children in order to develop normal edu-
cational, social and cognitive skills.

The ophthalmologic screening of the hearing
impaired is also important in some other aspects.
The ophthalmologic examination may give addi-
tional information about the exact diagnosis of
the cause of hearing loss. Another important as-
pect is the detection of retinal pigmentary chan-
children.
Approximately 8.6-22% of hearing impaired and

ges in the hearing impaired
deaf students has some kind of pigmentary reti-
nopathy, which has the potential to end with de-
af-blindness.! For this patient group, educational
modifications and career planning are important,
because some of these patients will additionally
have visual impairment beyond early adultho-
0d.*® Another concern for these patients is the ne-
ed for professional support to the family and
children for adapting to this challenging situati-
on.

Besides ophthalmologists, the information in
this article is also important for Ear, Nose and
Throat specialists, pediatricians, primary health ca-
re practitioners and special educators for their early
encounter with hearing impaired and deaf chil-
dren.

I MATERIAL AND METHODS

The study population was the students of Yahya
Ozsoy Primary School for Hearing Impaired in An-
kara. This screening was performed by the written
request of the school administration, aiming for the
early-detection of visual disturbances which might
interfere with the academic performance of some
students. The school is the largest primary school
for hearing impaired in Turkey and one of the thre-
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e schools for the hearing impaired in Ankara. Ac-
cording to the legal requirements, these children
should be educated in classrooms composed of fe-
wer than 10 students and some part of the educati-
onal period should be in mainstream educational
institutes. Accommodations and educational acti-
vities are supported by the Turkish Ministry of Ed-
ucation and children from remote geographic areas
can stay in school on a 24 hour basis.

A level of 70 dB hearing loss was a prerequisi-
te to be accepted in these schools in Turkey at the
time of the study. This level is accepted as severe
hearing loss and these students do not hear conver-
sations. They are visually oriented and have serio-
us problems of speech and language development.'

Socio-demographic and medical history was
recorded by two authors (DC, OO) using face to
face interview method and also by using the he-
alth and education files of the students. A questi-
onnaire was enrolled to the students, which
included questions about the presence of consan-
guinity between parents, presence of visual prob-
lems during night and day, history of hearing
impairment and visual disturbances of any mem-
ber within the family, prenatal diseases and age of
the parents during pregnancy. Three special edu-
cators experienced in sign language assisted the re-
search team with each student, directing the
questions and communicating with students using
sign language. Ankara University Faculty of Med-
icine Department of Public Health Administration
approved this screening project. The school admi-
nistration had taken consents of the families of the
students for the ophthalmic examination and the
study was performed in concordance with the te-
nets of Declaration of Helsinki.

Of 214 students, 208 were evaluated at their
school; the participation rate of study was 97.1%.
All students underwent an ophthalmologic exami-
nation which included uncorrected and corrected
visual acuity measurement with a tumbling E Snel-
len chart, assessment of manifest refraction, slit
lamp biomicroscopic examination and fundoscopic
examination with a 90 diopter (D) lens. Cover/un-
cover test was done to detect the presence of a tro-
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pia more than 10 prism diopters. Ophthalmologic
assessments were performed by two ophthalmolo-
gists (Al, DC). Children who present with visual
acuities between 0.8 and 1.0 with a Snellen acuity
chart (Snellen equivalents converted to decimal ra-
tios), with no ocular complaints and a manifest re-
fraction between -1.00 and + 1.00 D; no anterior
segment, retinal and oculomotor abnormality we-
re considered as ophthalmologically “normal”. Any
student who presented with a corrected monocular
visual acuity of 0.6 or less; visual disturbances du-
ring night and day, manifest refraction of more
than +1.0 D and -1.00 D; tropia of more than 10
prism diopters and suspected pathology with bio-
microscopy and ophthalmoscopy were invited to
ophthalmology office for a detailed eye examinati-
on.

Astigmatism of less than 1 D with manifest re-
fraction was accepted as spherical error or emmet-
ropia. Refractive errors were measured using the
spherical equivalents of hyperopes and myopes of
the eye with the higher refractive error. Aniso-
metropia is defined as 1 diopter (spherical equiva-
lent) difference of manifest refractive error
between the eyes. If best corrected visual acuity
was less than 0.6 and if there was more than two li-
nes of Snellen visual acuity difference between the
eyes, as well as absence of an organic pathology,
amblyopia was considered. Children with, and sus-
pected of, retinal pigmentary changes and who sta-
ted to have night vision disturbances with a family
history of night blindness were also invited for a
detailed eye examination.

These selected patients underwent a complete
ophthalmologic examination including determina-
tion of best corrected visual acuity, a slit lamp ex-
amination of the anterior segment and retinal
examination with a 90 D lens with full pupillary
dilation. These examinations have been performed
by two authors (Al, DC) at Ankara University Fac-
ulty of Medicine, Department of Public Health, Vi-
sual Impairment Rehabilitation Center.

For statistical analysis, Chi square test and bi-
nary logistic regression analysis were used; a “p
value” less than 0.05 was considered as signifi-
cant.
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I RESULTS

The students’ age range was between 7 to 19 years
with a mean of 12.83 + 3.0. One hundred eleven
(53.4%) were boys and ninety seven (46.6%) were
girls. Of the 208 students examined, 72 (34.6%) had
an ocular abnormality. One hundred forty five
(69.7%) did not have a manifest refraction error equ-
al to or more than +1.0 D in the eye with higher re-
fractive error. A hyperopia between + 1.00 and + 3.00
diopters was detected in 19 (9.1%) students and a hy-
peropia more than +3.00 was detected in three (1.4%)
eyes. In the eyes with a higher refractive error, my-
opia between 1.00 and 5.00 diopters was found in six
(2.9%) and myopia more than 5.0 D in one (0.5%) of
the eyes. Astigmatism between 1.00-1.75 D was fo-
und in 25 (12.0%) children and astigmatism equal to
or more than 2.0 D was measured in eight (3.8%)
eyes. No astigmatism was found in 173 children, 16
(7.7%) children presented with myopia and 14
(6.7%) had a hyperopic astigmatism. No anisometro-
pia was detected in 195 (93.8%) children, four (1.9%)
children had mixed or irregular astigmatism. An ani-
sometropia of more than 1 D is detected in 11 (5.3%)
patients. The refractive data of eyes with a higher re-
fractive error are listed in the table (Table 1).

A manifest strabismus was observed in five
(2.4%) children; keratoconus and cataract interfe-
ring with vision were detected in two children. Se-
venteen (8.2%) of the children had amblyopia.
Three students were mentally retarded and none
of them could be evaluated for visual acuity mea-
surement.

As for ophthalmoscopic findings (Table 1), 184
(88.5%) children were classified as having normal
fundus findings. Twelve (5.8%) children were ddi-
agnosed with retinitis pigmentosa by typical retinal
appearance, and these children were classified as
Usher Syndrome. One child had traumatic optic at-
rophy, and two children had myopic degeneration.
Three patients had (1.4%) Waardenburg syndro-
me, which is characterized by white forelock, het-
erochromia iridis, bilateral deafness, telecanthus
and patchy fundus depigmentation. Macular ab-
normalities were observed in two children. Four
patients detected to have retinal pigmentary chan-
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TABLE 1: Ophthalmologic findings
in hearing impaired students.

Ophthalmic Findings n %
Refractive error*

No refractive error 145 69.7
Hyperopes (1-3 D) 19 9.1
Hyperopes (3.25 D and higher) 3 1.4
Myopes (1-5 D) 6 29
Myopes (5.25 D and higher) 1 0.5
Astigmatism (1-1.75 D) 25 12.0
Astigmatism (2 D and higher) 8 3.8
Unable to evaluate 1 05
Fundus findings

Normal 184 88.5
Retinitis pigmentosa 12 5.8
Pale optic nerve (traumatic) 1 0.5
Myopic degeneration 2 0.9
Waardenburg syndrome 3 1.4
Retinal pigmentary changes 4 2.0
Macular abnormalities 2 0.9

* Refractive error data of the eye with higher refractive error.
No visual acuity data of 3 mentally retarded children.

ges; a differential diagnosis could not be carried out
with fundus findings only. Rubella retinopathy or
other syndromes which cause retinal pigmentary
changes associated with hearing impairment could
be the etiologic factor in these patients.

Factors associated with ophthalmoscopic pat-
hologies are shown at the table (Table 2). Gender
(p< 0.05) and refraction errors (p< 0.0001), especi-
ally a manifest astigmatism equal to or more than
1D were significantly correlated with the existen-
ce of fundus pathologies. Consanguinity of parents,
family history of visual or hearing impairment and
the age of siblings were not significantly correla-
ted with the existence of fundus pathologies.

I DISCUSSION

Of the 208 deaf students screened, 72 (34.6%) had
an important ocular pathology. Sixty two (29.8%)
had a manifest refraction of myopia, hyperopia or
astigmatism, more than 1 D. One hundred forty fi-
ve (69.7%) had a refractive error less than 1 D. The
prevalence of each type of refractive error is pre-
sented in Table 1.

Turkiye Klinikleri ] Med Sci 2011;31(6)

The frequency of refractive errors in a normal
school population in Turkey was reported around
10%.” This frequency is less than the half of the fre-
quency of refractive errors in the hearing impaired
population in this study. Kvarnstrom et al. reported
the prevalence of ametropia as 7.7% in a visual
screening of Swedish children, and Donnelly et al.
also reported 5.82% ametropia in a population ba-
sed study in Ireland.®® Although there are discre-
pancies for defining the “abnormal” values for
refractive errors in these different studies; the high
prevalence of refractive errors in the hearing im-
paired students can easily be noticed. This relative
increase in the frequency of refractive errors
strongly emphasizes the need for an ophthalmolo-
gic screening in the hearing impaired and deaf po-
pulation.

In a similar study in Turkey, almost the same
frequency (29.8%) was reported for refractive er-
rors in deaf children.? Although different refracti-
on thresholds were used and cycloplegic refraction
was applied to all students in that study, the results
were quite similar with present study. We chose
not to perform a cycloplegic refraction to students
who had no visual complaints, who presented with
a visual acuity of more than 0.6 and a manifest re-
fraction less than + 1.0 D for myopia, hyperopia and
astigmatism. According to our findings, a manifest
refraction examination is sufficient and a cyclople-
gic refraction is not needed in this patient group
for screening purposes.

Increased prevalence of astigmatism in the he-
aring impaired and deaf population has been repor-
ted and the reported prevalence in this study
(11.1%) was greater than six-fold compared to nor-
mal eyes.! Using the same threshold (1 D), we fo-
und 15.8% of astigmatism in the hearing impaired
population. This amount of astigmatism may cause
amblyopia and should be corrected as early as pos-
sible. Leguire et al. performed refraction examina-
tion with paralysis of accommodation, however, in
the present study manifest refraction was perfor-
med.! We believe, if we had performed cyclople-
gic refraction, the prevalence for refractive errors
would have been slightly higher.
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TABLE 2: Variables that may be associated with fundus findings.
Fundus Pathology
No Yes

Variable n % n % Odds Ratio (95%) Confidence Interval
Gender*

Male 103 92.8 8 7.2

Female 81 83.5 16 16.5 2.543 1.037-6.237
Age (NS)

7-10 45 84.9 8 15.1 1.955 0.635-6.019

11-14 72 87.8 10 12.2 1.528 0.526-4.435

15+ 66 91.7 6 8.3
Age of mother at birth {NS)

34 and lower 151 90.4 16 9.6

35 and higher 9 81.8 21 18.2 2.097 0.416-10.560
Age of father at birth (NS)

34 and lower 139 89.7 16 10.3

35 and higher 21 87.5 3 12.5 1.241 0.333-4.626
Consanguinity of parents (NS)

No 84 89.4 10 10.6

Yes 62 87.3 9 12.7 1.219 0.468-3.180
Hearing, visual impairment in parents (NS)

No 164 88.6 21 11.4

Yes 20 87.0 3 13.0 1.171 0.321-4.280
Hearing, visual impairment in siblings {NS)

No 108 90.8 11 9.2

Yes 70 86.4 11 13.6 1.543 0.635-3.750
Refractive error*

No 140 96.6 5 34

Hyperopes 19 86.4 3 13.6 4.421 0.977-20.001

Myopes 5 714 2 28.6 11.200 1.732-72.430

Astigmatism 19 57.6 14 42.4 20.631 6.678-63.735

NS: Not Significant,
*p<0.05, ** p< 0.0001.

It is also found that, if a deaf child had a man-
ifest astigmatism more than 1 D, the odds that he
might have an important ophthalmoscopic patho-
logy increases 20.631 times (6.678-63.735, 95% CI)
(Table 2). The increase in associated ophthalmos-
copic pathologies is 11.2 times (1.732-72.430, 95%
CI) for myopia and 4.421 times (0.977-20.001, 95%
CI) for hyperopia. It is hard to propose an explana-
tion for this significant increase in fundus patholo-
gies with our study design. The importance of this
finding is that, astigmatism more than 1 D with as-
sociated myopia in a deaf child should alert the
ophthalmologist about the existence of possible
ophthalmologic pathologies.
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The incidence of anisometropia was 5.3% in
our study group. The reported rates 4.8% in Tur-
key and 7.3% in Leguire et al’s study are similar to
our findings."* Amblyopia frequency was found as
8.2% in our study. The 2.9% difference between
the incidences of amblyopia (8.2%) and anisomet-
ropia (5.3%) in our study might arise from the pres-
ence of tropias less than 10 prism diopters, which
may be the cause of amblyopia without anisomet-
ropia. The reported incidence of amblyopia in nor-
mal school children in Turkey is around 5%.”'° For
hearing impaired and deaf population, amblyopia
incidence was found as 15.3% in a study in Turkey,
4.4% in Leguire et al.’s and 3.6% in Guy et al.’s stu-
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dies."® Former two studies used the same criteria
for amblyopia; best corrected visual acuity of less
than 20/30 in either eye. Although for frequencies
reported amblyopia are not very consistent; the lo-
west frequency reported is approximately two ti-
mes higher than the amblyopia frequency in
normal hearing population.® This shows that oph-
thalmologists should also pay particular attention
for higher incidence and the need for early detec-
tion of anisometropic amblyopia in the hearing im-
paired and deaf patients.

An important retinal abnormality (Table 1)
was detected in 11.5% in our study group and reti-
nal pigmentary changes in 12 (5.8%) children we-
re found to be consistent with retinitis pigmentosa.
Hanioglu-Kargi et al.’s reported one case (0.9%) of
retinitis pigmentosa and seven (6.8%) cases of reti-
nal pigmentary changes.? The reported rate of reti-
nitis pigmentosa in their study (0.9%) is very low
compared to present study’s findings (5.8%). How-
ever, the rate of all retinal pigmentary changes in
study of Hanioglu-Karg: et al. (7.7%) and (7.8%)
the present study have been found to be similar.?
Two children (1.0%) presented with macular pat-
hologies, and four children with (1.9%) atypical
pigmentary changes. Atypical pigmentary changes
in these four patients may be related to congenital
rubella syndrome, which is a cause of hearing im-
pairment associated with retinal pigmentary chan-
ges.

In our opinion, the most important ophthal-
mologic aspect for the hearing impaired and deaf
children is the possible existence of Usher syndro-
me." This syndrome is an autosomal recessive dis-
order, characterized by congenital sensorineural
deafness and progressive pigmentary retinopathy

and is responsible for approximately half of the ac-
quired deaf-blindness in the population.” The age
of onset of the symptoms in this syndrome is vari-
able and the exact prognosis is not known for every
individual. The unfavorable prognosis of this clini-
cal condition poses a necessity of a detailed fundus
examination in the hearing impaired children for
early educational and vocational modifications.

Vision and hearing are the two senses which
enhance each others’ efficiency. When deaf-blind-
ness occurs, communication becomes extremely
difficult without proper education. The most im-
portant aim of the rehabilitation of deaf-blindness
is reducing the isolation of the patient. Cochlear
implants are revolutionary and promising aids to
help deaf blind people to hear and communicate.
Identification of the mutations in genetic disorders
may enlighten the path to inventions of newer
medical and genetic treatments or alleviation of de-
af-blindness. The aim of the psychological rehabi-
litation should at least be fostering realistic
expectations and also aim to endure the patient and
the family’s hope of treatment in some near futu-
re.

The importance of this study should be asses-
sed in two aspects for pediatricians, primary care
physicians, special educators and Ear, Nose and
Throat specialists and ophthalmologists. Due to an
approximate chance of 50% in a hearing impaired
child to present with an ocular abnormality (Table
3), it is essential to refer these children to an oph-
thalmologist as early as possible. The second im-
portant aspect of these findings is the need for a
career planning and educational modification for
children with co-morbidities, like Usher syndro-
me. Children who have a hearing abnormality as-

TABLE 3: The distribution of findings of hearing impaired and deaf children from different studies.

Population Characteristics of

First Author of Study Sample size Study Group
Hanioglu-Kargr? 104 7-20 y/o, deaf
Leguire’ 357 6-22 y/o, deaf
Ceyhan 208 7-19 y/o, deaf
Guy® 110 5-16 y/o hearing impaired, deaf

Frequency of any Eye pathology ~ Frequency of Retinal Pathology

42/104 (40.4%) 7104 (7%)

225/357 (63%) 88/357 (24.6%)
72/208 (34.6%) 20/208 (9.6%)
48/110 (43.6%) (16/110 14.5%)

Turkiye Klinikleri ] Med Sci 2011;31(6)
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sociated with retinal pigmentary changes have a
higher chance of deteriorating into a deaf-blind
status in early adulthood. The families and educa-
tors of these patients should be informed for a pos-

4.

Leguire LE, Fillman RD, Fishman DR, Bremer
DL, Rogers GL. A prospective study of ocular
abnormalities in hearing impaired and deaf stu-
dents. Ear Nose Throat J 1992;71(12):643-6,
651.

Hanioglu-Kargi S, Kdksal M, Toma¢ S, Ugurba
SH, Alpay A. Ophthalmologic abnormalities in
children from a Turkish school for the deaf. Turk
J Pediatr 2003;45(1):39-42.

Guy R, Nicholson J, Pannu SS, Holden R. A clin-
ical evaluation of ophthalmic assessment in chil-
dren with sensori-neural deafness. Child Care
Health Dev 2003;29(5):377-84.

Miner I. The impact of Usher syndrome, type 1,

1490

6.

icy-makers.

I REFERENCES

on adolescent development. J Vocat Rehabil
1996;6(2):159-66.

Tsilou ET, Rubin BI, Caruso RC, Reed GF, Pikus
A, Hejtmancik JF, et al. Usher syndrome clinical
types | and II: could ocular symptoms and signs
differentiate between the two types? Acta Oph-
thalmol Scand 2002;80(2):196-201.

Nikolopoulos TP, Lioumi D, Stamataki S, O'-
Donoghue GM. Evidence-based overview of
ophthalmic disorders in deaf children: a literature
update. Otol Neurotol 2006;27(2 Suppl 1):S1-24.

Toygar O, Ogiit MS, Kazokoglu H. [Ophthalmologic
screening in a primary school students in istanbul].
Turkish J Ophthalmol 2003;33(4/1): 585-91.

sible visual loss. A special educational scheme that
provides earlier educational degrees for these chil-
dren should also be considered by education pol-

Kvarnstrdém G, Jakobsson P, Lennerstrand G.
Visual screening of Swedish children: an oph-
thalmological evaluation. Acta Ophthalmol
Scand 2001;79(3):240-4.

Donnelly UM, Stewart NM, Hollinger M. Preva-
lence and outcomes of childhood visual disor-
ders. Ophthalmic Epidemiol 2005;12(4): 243-
50.

Ergin A. [Prevalence of amblyopia types in 7
years old group]. Turkiye Klinikleri J Med Res
2000;18(3):126-33.

. OrM, Subas! M. [Retinitis pigmentosa and allied

diseases]. Turkiye Klinikleri J Ophthalmol-Spe-
cial Topics 2009;2(1):1-11.

Turkiye Klinikleri ] Med Sci 2011;31(6)



