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Pe3zume

Bosen: IloBekeTo 07 HACTaBHUIIMTE HA YYCHULU
CO OIITETYBaWkE Ha CIYXOT M BHJIOT Tpeda yiTe
Jla ce 3all03HaBaaT Co NMPEBAICHIMjATa M KapaKTe-
PHUCTHKHTE Ha YIIIEpOBHOT cuHIpoM. MMajku ja
Ha yM oTpedaTa 3a 0OpHyBamk-¢ BHIMaHHE Ha 3a-
MOCTaBeHaTa IOIyJIalija, CTyIujaTa Oele co3/a-
JIeHa U cTipoBe/ieHa Bo JyxxHa Mummja.

Hemn: llenTa Ha cryaujara Oemie 1a ce UICHTH-
(buKyBaaT y4YCHHUIUTE CO YIIEPOB CHHIPOM BO
00pa3oBHHUTE CPEIUHA BO KOM C€ KOPHCTAT
M3BOPHU TEXHHKH, U JIa CE Pa3BHE U OIHUIIIE TIPO-
TOKOJ 32 HIeHTH(hUKAIja Ha OBHE YUCHUITH.
Metononoruja: CeIyMCTOTHHH YYEHHUIH CO
OIITETEH CIyX OJf PEAOBHHU M WHKJIY3WBHU YUH-
JIMIITA O YeTUPH OONacTH OJl IpkaBara Tamui
Hany Gea Tectupanu co oMol Ha alaTKd KOH
BKITydyBaa TECTHUPAE 32 KPAaTKOBUIOCT H Jaje-
KOBUJOCT, BHIHO TI0JIE, QIalITUPAHOCT BO MPAK,
0JIECOK M YYBCTBUTEITHOCT Ha KOHTPACT.
Pesyararu: Kaj 10 yuennnm Ha Bo3pact ox 14 mo
20 roIMHU MOCTOEIIE PU3KK JIeKa UMaaT Y IepoB
cunapoM. Kaj 6 cy0jexTn kaj kou Oerie aujarHoc-
TUIMPaHa PETUHAIHA MMUTMEHTO3a KIMHUYKK Oe-
1I1e UICHTU(PHUKYBAH Y IIEPOBHOT CHHIPOM.
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Abstract

Introduction: most teachers of hearing and
visually impaired children in India have to learn
more about the prevalence and characteristics of
Usher Syndrome. Keeping in mind the need to
address this neglected population, the present
study was designed and executed in South India.

Goals: the goals of the study were to identify
students with Usher Syndrome in educational
settings using indigenous techniques, and to
develop and describe a protocol for identifying
these students.

Methodology: seven hundred hearing impaired
students studying in residential and inclusive
schools in four districts of the State Tamil Nadu
were screened using tools which included
screening for distance and near vision, field of
vision, dark adaptation, glare and contrast
sensitivity.

Results: ten students between the age of 14- 20
were found to be at risk of having Usher
Syndrome. Finally, 6 subjects who had a
diagnosis of retinitis pigmentosa were clinically
identified with Usher Syndrome.
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3akaydok: OBue cTpaTeruu 3a UACHTU(DUKA-
IMja ke UM IIOMOTHAT Ha €IyKaTOPHUTE W pexa-
OWMTaTOpUTE Ja TO MPENO3HaaT YIIEPOBHOT
CUHJIPOM 3a Jla MOXar Jla TH yIaraT OBUe Jiela
Ha UjarHo3a ¥ YCIYTH 3a MOAIPIIKA.

Knyunu 360posu: Yuiepog cunopom, pemunai-
HA RUSMEHMO3d, 2NYy60-CNenoCH, 2eHemCKO Ha-
pyuiysarse.

Boeeo

Jlumara ko ce BpOJICHO TJIYBU WJIM HArIyBH MO-
e Jla C€ COOYaT CO IMOCTENEeHO TyOeHmhe Ha HUB-
HUOT BHJ] BO JIOIIHOTO JETCTBO, a KOMOHHAIIU]a-
Ta Ha OBHC JIBE 3aryOW pe3yJITUpa BO €IHA OJ
HajTIpeIM3BUKYBaUYKNTE HapyIIyBama 3a eIHa
WHIMBH/ya: COCTOj0a HapedeHa YIIEpOB CHH-
JpOM, KOj TIaK € HajuecT Mper3BUKYBad Ha TITy-
BO-CJICTIOCT Kaj Bo3pacHH (1-3).

VYIIEpOBUOT CHUHAPOM € T'€HETCKO HAapYIIyBame
KOe BKIIydyBa T'yO€me Ha CIYXOT M PEeTHHAJIHA
nurmenrosa (PII), mporpecuBHa jaereHepaTHBHA
Oostect Ha okoTo (4—6). ['yOuTokOT Ha croco0-
HOCTa 3a CIyIIalke W peTHHAIHATAa MHTMEHTO3a
ce JIBaTa TJIaBHH KPUTEPUYMH CO KOM C€ Kapak-
Tepusupa YIIEpOBUOT CHUHApPOM. PeTuHaiHarta
MUTMEHTO3a € BPOJICHO HapyIIyBamke IITO J0BE-
IyBa JI0 TIOCTEIIEHO JAETeHepHupame Ha (oTope-
IenTopuTe (CTamdumbaTa) Bo Mpexkaurara (5 - 7,
8). [lepudepHara MpeKHUIIA € HaMaHATA TIPBA.
Bo mepudeprata MpexHHIIa ce KOHIIEHTPUPAHU
HajrojieM Opoj cranmuuma - (OTOPEICNTOPHU
knetkn (150 MIITHOHM) KOM My OBO3MOXKyBaat
Ha JIAIETO Ja TIIeAa MpH 3aMpadyBame. Craman-
BaTa Ce OJIFOBOPHH 3a HOKHO TJEIame U Jic-
TEKIMja Ha HaxBopelrHo aBmxkeme (9—18). Kora
CTanuMmbaTa Ce HaNaJHaTH, JHIETO MOXE Ja
“Ma HeW3elHauYeH W HEepPaMHOMEPEH TIOoriieNn
(ckoToma: TpHA aMKka), KPYT BO KOj HEIOCTACY-
BaaT uH(popMmarmu (KpykHa ckoroma). Jlumero
MOXE Jla UMa TyHeJeH Buj (HaJBOPEIIHUTE,
JIOJIHUTE U TOPHUTE TIOJIMba ce HamalleHu). JIu-
IIETO CE YYBCTBYBa KakKo Jia IJieJja HU3 MUILITOJ.
Ha T0j HaumH peTHHANHATAa MMTMEHTO3a TIPEN3-
BUKyBa HOKHO CJICMMJIO, OOMYHO CO 3aryba Ha
nepudeprauot Bup (19-24).

[Npesenenmujara Ha PIT e okomy 1:4000 co exno-
HACOYEH TOJBH/] Kako Hajuecta mojasa (25-30).
Nako camo 4 Bo 100 000 nwma ce AvjarHOCTHITH-
paHu co YIIepoB CHHAPOM, c€ NPETIOCTaByBa
JeKa 3 10 6 MpOLEHTH 01 IyI'€TO KOU UMaat Hac-

Conclusion: these identification strategies will
assist special education and rehabilitation pro-
fessionals in recognizing symptoms of Usher
Syndrome so that they will be able to refer these
children for diagnostic and supportive services.

Keywords: Usher Syndrome, Retinitis Pigmento-
sa, Deaf-blindness, Genetic Disorder.

Introduction

People who are congenitally deaf or hard of
hearing may experience gradual loss of their
sight in late childhood, and the combination of
these two losses results in one of the most
challenging disabilities for individuals: a
condition called Usher Syndrome, which is the
most common cause for deaf-blindness in
adults (1-3).

Usher Syndrome is a genetic disorder
involving both hearing loss, and retinitis
pigmentosa (RP), a progressive degenerative
eye disease (4-6). The loss of the ability to
hear and retinitis pigmentosa are the two major
criteria that characterize Usher Syndrome.
Retinitis pigmentosa is an inherited disorder
that results in gradual deterioration of the light
receptor cells (rods) in the retina (5-7, 8). The
peripheral retina is affected first. The periphe-
ral retina contains the greatest concentration of
rod cells (150 million), which allows a person
to see in dim light. The rods are responsible
for night vision, and they detect outer
movement (9-18). Once the rods are affected,
a person may have spotty or patchy vision
(scotoma: blind spot), a ring of missing
information (ring scotoma). The person may
have a tunnel vision effect (outer, lower, and
upper fields are decreased). The affected per-
son feels as if he is seeing through a gun.
Thus, retinitis pigmentosa causes night blind-
ness usually with the loss of peripheral vision
(19-24).

The prevalence of RP overall is about 1:4000
with the simplex subtype being the most
common (25-30). While only approximately 4
in 100,000 people are diagnosed with Usher
Syndrome, it is estimated that 3 to 6 percent of
people who have a hereditary hearing loss
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HUCKYCTBA M1 HOBHUHH OJ] CBETOT

JEIHO T'yOeme Ha CIyXOT IO MMaaT OBOj CHH-
npom. Bo pasBuenwnte 3eMju kako CAJl, 4 6¢ou-
wa o1 100 000 HOBOpoAeHUHba UMaaT YIIepOB
curnpom. (31, 32).

3nayu na Ywepoe cunopom

Mako MHOrYy y4eHUIM cO YIIEpOB CUHAPOM HE
ce CBECHH JIcKa MMaaT T'yOUTOK Ha BHIOT, THE
ctakaat Jexa ©MaaT MOTEIIKOTHH BO TIICIAHETO
IITO OCTaHATUTE JMLA I HemaaT. [IpBuOT u Haj-

YeCT 3HaK Ha YIIEPOBHUOT CHHAPOM € HEMOXK-

HOCTA 3a Iieflakbe Hoke. BToproT 3HaK € HeMOX-

HOCTa Jla ce Tieaa mepudepHo (rope, OOy U

HACTpaHa) BO YCIIOBH Ha OCBETJICHOCT. YYEHHUK

co Y1IepoB CHHAPOM MOXe Jia He 3a0eNexu Je-

Ka JIpyr Y4EHHK IO M03JpaByBa oTcTpaHa. [pyr

3HAaK € MOTELIKOTHja BO NPWJIATOAYBameTO Ha

NPOMEHJIMBO OCBETIIYBambe: BIICTYBAbE WIH H3-

JIeTyBame O] 3rpaja Ha COHIIC WIIM BIICTYBambC-

/M3neryBame BO/0J 3aTeMHeTa mpocropuja. Jlo-

MOJIHUTENHY 3HAIM Cce TPOOJIEMUTE CO OJIPIKYBa-

€ Ha PAMHOTEXara U YyBCTBUTEIHOCT Ha Oie-

COK (4-6).

3aToa, TECTUPAHETO € CaMO MPBHUOT YEKOp NPHU

uneHTuHKajaTa Ha YIIEPOBUOT CHHIPOM.

TecTupameTo € BayKHO 3aToa IITO paHaTa UICH-

TUQUKaIMja BIHMjac Ha MEIMIIMHCKATA OJUIyKa,

Ha OJUIyKHTE BO BPCKa cO 00pa30BaHHETO U yC-

JyTuTe, KaK0 W COLMjalHUTE UMIUIMKALMK 32

YYEHHKOT U HEroBOTO ceMejcTBo (33). Bo ronem

Opoj yuwiMIITa BO 3€MjUTE BO Pa3Boj HE ce mpa-

BU TECTUpAE 32 PETWHAJHA IHIMEHTO03a, IITO

MOXKE J1a JOBEAE JO0 HEUACHTU(UKYBame Ha

V1IepoBUOT CUHIPOM.

[loBekeTo O HACTaBHULMTE Ha YYEHHLH CO

CIIyLITHO M BU3YEIHO OIUTETyBame Tpeda ymire

Jla ce 3alo3HaBaaT Cco MpeBaJieHIHjaTa U Kapak-

TEPUCTHKHUTE Ha YIIEPOBHOT CHHAPOM. Jlekapu-

TE HEMaaT JIOBOJHO 3HACH:E 32 0BA HAPYIIYBaIbE.

Peuncu m He MOCTOM KJIMHHMYKA JHjarHOCTHKA

KOja € JocTarHa BO Jp’KaBaTa 3a WACHTH(HUKA-

I[Mja Ha YIIepOBUOT CHHIPOM. 3eMajKu TU Tpe-

BUJI OBUE (DaKTOpH CTyAWjaTa Oellle UCIUIaHHpa-

Ha CO CIICJHUTE TICTIH:

"  Ja I'¥ UICHTU(HKYBA YUCHUUTE CO YIIIEPOB
CHHAPOM BO YUYWIMIIHATa CPeIUHa CO KO-
pHUCTeHe¢ HAa HM3BOPHH TEXHUKU M JIOKAJIHO
Pa3BHEHH CTPATETHH;

" Ja " ynaTd pU3UYHHUTE YYEHUIW Ha K-
HUYKA MPOIIeHA 32 JIHjarHo3a;

" Ja pa3BHe W Ja TO ONHWIIE MPOTOKOJIOT 3a
HHUBO UACHTU(UKYBAHbE.

have the syndrome. In developed countries
such as the United States, about 4 babies in
every 100,000 births have Usher Syndrome
(31, 32).

Signs of Usher syndrome

Although many students with Usher Syndrome

may be unaware that they have a visual loss,

they do realize that they have difficulties with

vision that other persons do not seem to have. A

common first sign of Usher Syndrome is the

inability to see clearly at night. The second sign
is the inability to see peripherally (above,
below, and to the side) under any lighting
conditions. A student with Usher Syndrome
may not notice another student waving hello
from the side, and obstacle on the floor etc.

Another sign is difficulty in adjusting to

changes in lighting: entering or leaving a

building on a bright sunny day or entering /

leaving a darkened room. Additional signs are
problems in maintaining balance and sensitivity

to glare (4-6).

Therefore, screening is only the first step in

identifying Usher Syndrome. Screening is

important because early identification impacts
medical decisions, education decisions /
services, and social implications for the student
as well as the family members (33). Vision
screening for retinitis pigments is not
performed in a school setting in many de-
veloping countries, which may result in an
under-identification of students with Usher

Syndrome.

Most of the teachers of the hearing and the

visually impaired children in India don’t have

enough knowledge about the prevalence and
implications of Usher Syndrome. The medical
professionals have little knowledge of this
disorder. There is hardly any clinical diagnosis
available in the country for identification of

Usher Syndrome. Keeping these factors in mind

the study was planned with the following

objectives:

» To identify students with Usher Syndrome
in an educational setting using indigenous
techniques and locally developed strategies;

= To refer at risk students for -clinical
assessment for diagnosis;

= To develop and describe a protocol for their
identification.
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Meton
Oobnacm

Crynujara Oermie cipoBeZicHa BO JIOKAIHO Y4H-
JIMIITE 32 [NIyBH, JIOKAJIIHO YUMIIUINTE 3a CIENu
W WHKIY3UBHO yuunuimre Bo obnacture Kojm-
6arope u Canem Bo Tamun Hany. Bo cryamjara
Oea BKJIyYeHM @ET JIOKAIHM YYWIMINTA 3a
TJIyBH, /IBE JIOKAIHU YYMJIUINTA 32 ciaend u 21
00pa3zoBHA Mporpama 3a YYeHHUIH cO Tompeye-
HOCT.

Ilpumepox

BkynHo 9793 yuenunu Oea TecTHpaHH, O KOU
695 Oea ox IoKaNHATE yummmTa u 98 Gea men
Ol WHKIy3WBHHUTE 00pa3oBHU mporpamu. llpen
Jla ce CIPOBEJIe TECTHPAmETO, Oelle CIIPOBEICHO
WHTEPBjY CO KIACHUTE PAKOBOJUTECIIH, CTapaTe-
JIMTE ¥ BPCHULUTE (OHHE KOM ce OJIMCKH JI0 yde-
HUIIMTE) 33 J1a C& OTKPHE JaJHM HEKOj OJ YUCHH-
IIUTe WMa TPOOJIEMH CO BUIOT, N0 W3IIIEHA, IO
OJTHECYBAmE WM TIO KAJOUTE 32 KOPHUCTEHE Ha
JUCTH 3a TPOBEpPKa 3a TECTHUpamke Ha BUIOT.
OBoj BHI Ha TPYIHO TECTHpame Oelie
CIPOBENICH 3a Ja Ce eIMMHUHHpaaT OHHE CO
HOpPMAJICH BH. Bo WHKITY3UBHOTO YYWJIMIITC
O0ca mneHTndukyBann 12 ydenunm co PII oxn
CeKYHAAPHATE MEAUIIMHCKH ITOIATOIN JOCTAITHU
BO YYWJIMIITETO, & HUTY €lIeH OJ HUB HeMalle
npoOJIeMH CO CITYXOT.

[Mucmena no3Bona J1a ce MMIUIEMEHTUPA CTYIH-
jaTa BO MHKJIY3UBHHOT O0Opa30BEH CHCTEM Oeriie
noOueHa O TUPEKTOpOT 3a oOpazoBaHHE Ha
Kojmbarope u CasreM 1 011 JIOKQTHHOT TUPEKTOP
Ha collWjaHara ciyk0a 3a JUIa co ToIpede-
Hoct Ha Kojmbarope m Canem 3a JIOKaJIHUTE
YUWIMIITA 32 TIIYBH U CJICTIN.

AJIaTKU 3a TecTUpPame:

JIunata co YiiepoB cHHAPOM Oea M3JI0KEHU Ha
HaMeJIeHa BU3YJICHAa OMCTPHUHA, OTPaHUTyBabE Ha
BuHOTO TI071e (34,35), HEZOBOIHA alanTanyja Ha
TeMHO, cBemio (36-39), Onecox (40), uyBCTBU-
TEJIHOCT Ha KoHTpacT (41-42) um npobiaeMu BO
pamuorexxara (43). Co 1en na ce WACHTH(DHUKY-
BaaT OBHE TEIIKOTHH Kaj JIerara co OIUTETEH CIIYX
BO OBaa CTyaMja 0ea pa3BHEHHM W3BOPHH HAIpaBy
M TEXHUKH, KAKO M €IHOCTABHM HAIpaBH 3a TeC-
THpamke W IPOIEHKA Ha JAJIEKOBHUIOCTA M KpaT-
KOBHJIOCTa, KaKO M Ha BUIHOTO TIOJIE KOH BEKe
Oea Tectrpanu. TecTrpameTo Oelle HalIpaBeHo 3a
Ja ce WACHTU(MKYBAaT OHHE YUYCHHIIM Kaj KOU
MIOCTOM PU3HK 01 YIIEPOB CUHIPOM.

Method
Area

The study was conducted in the Residential
School for the deaf, the Residential School for
the blind and the Inclusive Schools in
Coimbatore and Salem districts of Tamil Nadu.
The study sample included 5 Residential
schools for the deaf, 2 Residential schools for
the blind and 21 inclusive education programs
for the disabled.

Sample

A total of 793 students were screened, out of
which 695 students were from residential
settings, and 98 from the inclusive education
program. Prior screening,
interview was conducted involving the class-
room teachers, caretakers and peers (those
who are closer to the students) to find out
whether any student had any visual problem by
appearance or behavior or complaints using the
vision screening checklist. This type of mass
screening was conducted to eliminate those
with normal vision. In the Inclusive Education
for the disabled, the investigators identified 12
RP students from the secondary medical data
available in the school and none of them had
hearing defect.

Written permission for implementation of the
study was obtained from the Chief Education
Officer of Coimbatore and Salem districts, and
from District Disabled Welfare Officer of
Coimbatore and Salem districts.

to formal an

Screening tools:

Persons with Usher Syndrome experience
reduced visual acuity, field restriction (34,35),
lack of dark light adaptation (36-39), glare (40)
and contrast sensitivity (41-42) and balance
problems (43). In order to identify these major
difficulties in hearing impaired children,
indigenous devices and techniques have been
developed in the study, as well as simple
screening devices for assessment of distance
and near vision and field of vision which were
already tested. The screening was done to
identify those individuals who were at risk for
Usher Syndrome.
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I. Taj1ekoBUIOCT M KPATKOBUI0CT

E-tabenata Oeme KopuCTeHa 3a Ja C€ OICHU
nmanexoBugocrta. CaMo oJlpeieHM HHBoa Oea
TECTUPAHU, 3aT0A IITO OBa OCIIe MOJIOKU/TIaHA
TecT 3a cexkoe HUBO. Keffee (44) ro pa3su mpu-
00pOT 3a Mepeme Ha AIEKOBHIOCTA H BUIHOTO
ToJie 3a 3eMjUTe BO Pa3BOj, U OBUE TECTOBH Oea
KOPHUCTEHH BO CTyIHjara.

Bo nmenor 6/18 obenexxan Bo Tabenara, MPBUOT
0poj (OpouTein) ¢ majgeyuHaTa MITO CE KOPHUCTH
3a Tecthpame. OOMYHO OBa € 6 WM 3 METpH.
Btopuor 6poj (WMmeHHTEN) € ToJeMHWHATa Ha
cuMO0JI0T ITO ce unTa. Kojky e morosiem BTO-
puoT OpOj M KOJIKY € MorojieMa roJIeMHHATa Ha
CUMOOJIOT, TOJIKY BUIOT € TIOJIOIII.

Oznakute 60 1 18 ce gayeynHUTE BO METPH O]
KOHM OOJMLHUTE MOXKE Aa Ce YMTaaT o]l JIULE CO
HOpMaJIeH BUA. TecToT e 3amo4HaT co CpemaHo
HUBO (6/18), 3a ma ce ocurypa aeka 3 ox 4 3Ha-
1M ke Oumatr TOYHO UACHTH(UKYBaHU. AKO HE
ce, Toraul ce KopHucTar noroiemu 0yksu (6/60).

I. Distance vision and near vision

A Tumbling E card was used to assess distance
vision. Only specific levels were tested, as this
was a pass/fail test for each level. Keffee (44)
developed the assessment kit for measuring
distance vision and field of vision for
developing countries, and these tests were used
in the study.

In the fraction 6/18 denoted on the card, the
first number (numerator) is the distance used
for testing. Usually this is 6 or 3 meters. The
second number (denominator) is the size of the
symbol read. The larger the second number, the
larger the size of the symbol thus the worse the
vision.

The size 60 and 18 are the distances in meters
that the shapes can be read by a person with
normal vision. The test is started with the
middle level (6/18), to ensure that at least 3 out
of 4 figures are correctly identified. If not, the
larger letter size (6/60) is used.

6/60

Cnuka 1: Kpamxosuoocm u danexosuoocm

Axo ouctpuHata ¢ 6/18 wam momodpa, BUIOT ce
cMeTa JieKa € BO HOPMaJlHU paMKu. Ako e 6/60
unu 3/60, ce cMeTa [aeKa JIUIETO UMa HaMmajeH
BUJ. AKO HajTOJIEMHOT CUMOOJI HE MOXE Jia ce
BUIM Ha OJIaJICUCHOCT OJf 3 METPH, Ce CMeTa
Jieka OuctpuHara e momana ox 3/60 u, cnopen
nedunnnmjata Ha C30 (1992), numero ce cme-
Ta 3a CJIETO.

TaOenara 3a KpaTKOBHAOCT O€llle MOATOTBEHA
O]l aBTOPUTE M HA Hea MMAIlle PEUYCHUIU UCTIC-
YaTeHHW BO pa3lInyHa rojieMruHa. PedeHnmiarta Ha
BpPBOT Ha TabenaTta Oemie co HajrojeM (OHT, a
OCTaHATHUTE MOCTEIEHO Ce HaMalyBaa KOH Kpa-
jot Ha Tabenata. ®oHTOT ce apmwkernie ox 20 10
6. TecToT 3a KPAaTKOBHUIIOCT ja MEPH CITOCOOHOC-
Ta Ha JMIIETO Jla YUTa U TIIeAa MPEIMETH OJI-
omuzy. TecToT Oemie CIpOBEACH Taka IITO JIH-
IIETO ja mpku TabenmaTa Ha OJIIaedeHOCT o1 35
cm (14"). Ce Genexelne KOJNKy JHIETO MOXKE

6/18

Figure 1: Distance vision and near vision

If the acuity is 6/18 or better, the vision is
considered within normal range. If acuity is
6/60 or 3/60, the person is categorized as
having low vision. If the largest symbol cannot
be recognized at 3 meters, acuity is recorded as
less than 3/60 and the participant is regarded as
blind according to the WHO (1992) definition
(59). This test card was used to measure distan-
ce vision.

A near vision chart prepared by the authors had
sentences with varying print sizes. The top of
the chart had larger print sizes, which was
gradually reduced to the bottom of the chart.
The print ranged from 20 to 6 point sizes. The
near vision test is measuring the ability to read
and see close up objects.

The test is administered with the person holding
the chart about 35 cm (14") away. It is then
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Ja TIpoYMTa HaJONy Ha Tabenara. AKO Toj/Taa
“Ma OIMYCH BUJ ONONM3Y TOj/Taa MOXKE Ja ja
MpOYKTa JINHMjaTa BO BUCHHA HA HEroBara JijiaH-
Ka ¥ Ha JaJeuydHa off OKoiy 15 cM on ouuTe.
OHue KoM MOKaT Jia POYKTAAT CaMO PEUCHHUIIN
co (oHT 14 ce cMera nmeka mMaat ciaaba BU3yed-
Ha OuctpuHa o0au3y. OBOj TECT € BaXKEH 3aT0a
IITO BUIHOTO TIOJIC BIIKjae Ha Op3MHATA HA YMTA-
we. UnrameTo 0apa BU3YEITHO CKEHUPAKE U CIIe-
JICH-E, a THE Ce TI0J1 BIIUjaHue Ha BUIHOTO IOJIC.

Tabesa 3a KPaTKOBHIOCT

Moeto nme e Pama.

MojoT TaTko e cronap.

Hue xxuBeeme Bo cenoto [lamajam.

Jac ogam Ha y9miIHIIITE CO MOjOT OpAar.
Mojara HacTaBHUYKa € I-fa Banu.

Bo mojot knac uma 30 ydyeHuIH.

Cure y4eHHIIH HOCAT YHU(DOPMH CEKOj JICH.
Hue urpame 3aeqHo 3a Bpeme Ha 4acoT 1o
¢bu3nUKo.

I1. Buano moJe

TectoT 32 KOHppOHTaLMja Oellle KOPUCTEH 3a Ja
Ce OIICHM OTPAHWYEHOTO WM HAMAJICHO BHHO
noje Ha WHAWBUAyara. ['yOemeTo Ha BHIHOTO
MoJIe CO peTHHAJIHATA IIUTMEHTO03a € MPOTPECHB-
Ha cocToj0a mTo ce pa3BuBa 0aBHO. JInIETo MITO
ce tectupa crou Ha 0,5 MeTpu oJ OleHyBayoT.
OBOj eTHOCTaBEH TECT 32 BHIHO IOJIE MOXKE Jia
ce HampaBH Taka IITO YYEHUKOT Ke IieAa Ha-
MpeJi, BO OYUTE Ha OLIEHYBaYOT, U O]l HETO Ke ce
Oapa J1a ja OJUTHE pakara Kora Ke TH BUAM MPC-
TUTE WIN HEKOj CBETOJI MPEAMET KaKo ITUCK BO
pakara Ha OLIEHYBa4OT IITO CE JBHXKU OTCTPaHA.

noted how far down the chart he/she can read. If
he/she has perfect near vision he/she can read
the bottom line from arm’s length and all the
way, approximately 15 cm from the eyes. Those
who read only 14 font sizes and above are
considered as having poor near visual acuity.
This near vision test is important because visual
field construction affects reading rate. Reading
requires visual scanning and tracking and these
are affected by visual field constriction.

Near vision card

My name is Rama

My father is a carpenter

We live a village called Palayam

I go to school with my brother

My teacher is Miss Vani

There are 30 students in my class

All students wear uniform everyday

We play together during physical education
session.

II. Visual field

The confrontation test was used to assess the
restricted or reduced peripheral visual field of
an individual. The field loss associated with
retinitis pigmentosa is a progressive condition
which develops slowly. The person being tested
stands at 0.5 meters away from the evaluator.
This simple visual field test can be done by
having the student look straight ahead,
watching the evaluator’s eyes and asking the
person to raise his/her hand when he/she sees
the fingers or some bright objects like a disc in
the evaluator’s hand moving from the side.

Cnuka 2: Tecm 3a xongppoumayuja

AKo cy0jeKTOT He ycIlee Ja ja BUAM pakaTa Ha
JPYTOTO JIMIIE KAaKO My MaBTa OTCTPaHa, TOA JIH-
IIe ce CMeTa Jieka UMa TYOMTOK Ha BHJIHOTO IIO-

Figure 2: Confrontation test

If the subject fails to glance at another person's
hand waving from the side, that individual is
considered to have a visual field loss. The
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HUCKYCTBA M1 HOBHUHH OJ] CBETOT

ne. HuBoTO Ha ryOMTOK Ha BHIHOTO IIOJE CE
CMeTa 3a MaJio, CPeTHO MJIM 3HAYMTEITHO BO JIeC-
HaTa, JieBaTa, TOpHAaTa WM JOJIHATA TMO3HLHja
o]l ounTe. AKO BHITHOTO IOJIE € HEOIITETEHO BO
nepudepujarta, ce cMeTa JeKa CTyACHTHTE ce
pU3MYHHU 3aToa ITO WMIDIHKanujata Ha PIT e
ry0eme Ha mepudepHuoT BuI. Ako mepudep-
HHOT BHJ € CEpHO3HO HaMaJleH, Ce CMeTa 3a
3HAYUTENIHO TyOeme Ha BUAOT, a aKO € MUHH-
MaJjHO, TOTalll CE CMETa 3a MaJl TYOUTOK Ha BUJ-
HoTo moiie. Bo tecror, 10 yuennnu Gea uieH-
TH(QUKyBaHU Neka mMaaT TepudepeH TyOUTOK
Ha BUJIOT ¥ TIOHATaMy Oea MCIHUTYBaHHM 32 ajarl-
Talyja BO Mpak, OJECOK W YyBCTBUTEIHOCT Ha
KOHTpACT.

II1. AranTanuja Bo Mpak

PernnanHata mUrMeHTO3a OOMYHO 3allOYHYBa
Ja ce MaHu(ecTUpa Kako HEMOXKHOCT 32 TJIefa-
Be IpH 3aMpadyBambe. Toram € HEOmXOIHO
TECTUPAETO 32 aJanTalnja Bo Mpak.

OBoj TecT 3a ajanTanmja BO Mpak Oelie Koprc-
TEH 3a /1a C€ OLEHH KOJIKY JOOpO YUEHHKOT MO-
XKe Ja TIefa npu 3ampadyBambe. OBa TecTupame
Oelle HapaBEHO BO 3aMpayeHa mpocropuja. Bo
cobara Oea MOCTaBeHN HEKOJKY MPEIMETH KaKo
CTOJIUIU, Maca, KHUTK UTH. O] HHIUBHyaTa ce
Oaparre a cequ Bo cobara 6 MUHYTH 32 Ja MO-
XKe Jla My C€ HABHKHAT OYMTE Ha TEMHMLATA.
[loroa, oxg Hea/Hero ce Oapaie Ja OOU OKOIY
cobata. Ce HaOJpyAyBallle Aajy TOj/Taa ce yau-
pa WM CONMHYyBa O]l MPEAMETUTE AOAEKa OAU
WIN Jany TyOu paMHOTeka BO TeMHHIara. Mc-
TOBpPEMEHO, OJ] YUCHHUIIUTE ce Oaparie u Ja u3-
BpIIAT OJpPEACHU aKTUBHOCTH KaKO Ha IpuMep,
Jla oaT HU3 cobaTta U a pa3roBapaar co ImpHja-
TEJINTE KO CeaT OTCTPaHa UM HACIIPOTH HUB.
OrpaHn4eHUOT M3BOP Ha CBETJIMHA BO TEMHATa
coba ce KOpHCTelle Aa ce OLEHM Janu Ha CyO-
JEKTOT My € moTpeOHa MorojeMa CBETJIMHA BO
criopenda co HopMaiHaTta. TecToT 3a aganranu-
ja BO TEeMHHIIa BKIy4YyBa M YTBPAYBame IalH
JMLETO UMa MpoOJIeMu CO BUAOT KOra BIEryBa
Ol CBETJia MPOCTOpHja, JaNd C€ COMHYBa O]
npeAMETHTE BO co0ara Kora ce MEHYBa CBETIIH-
HaTa, Jajli OCTaHyBa BO OJIM3WHA HA CBETIIMHA-
Ta BO T€MHaTa co0a W Jajay MMa TEIIKOTUH 1A
I BUAM JIyF€TO BO TEMHaTa MpocTopuja. AKO
YUEHHMKOT HaJHe Ha JBe TPETUHH Of TECTOBUTE,
ce cMeTa JieKa Toj/Taa MmajHai/a Ha OBa HUBO Ha
Tectupame. OBa € €THOCTaBeH TECT KOj He
uaeHTH(QUKYBa Jaidd JMIETO MMa pEeTHHAIIHA

amount of the visual field loss is described as
being slight, moderate or significant in right or
left, upper or lower positions from the eyes. If
the visual field is not intact at the periphery,
students are considered at risk because the
implication of RP is peripheral vision loss. If
the peripheral vision is severely restricted, it is
described as a significant vision loss, and if it is
minimally restricted, it is considered as slight.
In the test, 10 students were identified as having
a peripheral vision loss and they were further
assessed for their dark adaptation, glare and
contrast sensitivity.

II1. Dark adaptation

Retinitis pigmentosa usually begins to manifest
itself as an inability to see well in dim lighting.
Therefore, a dark adaptation screening is
crucial.

This dark adaptation screening test was used to
estimate how well the student was able to see in
dim lighting. The screening was done in a
dimly illuminated room. A few items were
placed around the room such as chairs, table,
book rack etc. The individual was asked to sit
in the room for about 6 minutes to allow his/her
eyes to adjust to the darkness. Then, the
participant was asked to walk around the room.
Observations were made if s/he bumped or
stumbled into objects while walking or lost
balance easily in the dark. At the same time, the
students were asked to do some activities such
as walking across the room and conversing with
friends sitting on his/her sides or opposite
him/her.

A limited light source placed in the dark room
was used to observe whether the subject needed
more brightness compared to normal. The dark
adaptation screening included whether the
individual had difficulty seeing when coming in
from bright sunlight, whether he/she tripped
over things when the light changed, stayed near
the light in a dark room or had difficulty seeing
persons sitting in the room. If the student failed
in two thirds of tests, he/she failed this level of
the screening. This is a simple test which does
not necessarily identify that the individual has
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MUTMEHTO03a, HO K€ I'o MACHTH(HKYBa JIeKa Kaj
HETO MOCTOU PU3HUK 32 PETHHAJIHA TMTMEHTO3a.

IV. UyBCcTBUTETHOCT Ha 0J1€COK

TecToT ce KOpHUCTH 3a Ja e OTKpUE JAH JIMLETO
rMa TIpo6IIeM BO MIPUIIArOyBamkETO KOTa O] THEB-
Ha CBETJIMHA K€ BJie3¢ BO 3aTEMHETa MPOCTOpHja.
Axo Kaj THLETOo ce 3a0eNeu TPOMaBOCT Kora Ke
Ce COOUM CO CBETIMHA, CE€ CMeTa JeKa Toa €
WHIMKALKja 32 YyBCTBUTEIHOCT Ha Omecok. OBoj
TECT MOKaXyBa JaM TAaKBUTE JMIA MMAaaT Tell-
KOTHH BO IIPUCTIOCOOYBAEkETO Ha HUBHHUOT BUI.

V. UyBCTBUTEJHOCT HA KOHTPAaCT

YyBCTBHUTEIIHOCTA HA KOHTPACT Oellie OlcHyBa-
Ha CO JIBa TeCTa:

1. BykBu cO MaJl KOHTPacT ¥ MOBTOPYBamE€ HA JIH-
HHja cO MaJl KOHTPACT — Off YYCHHIUTE ce Oapa 1a
TY TIOBP3aT TOYKHUTE WK Ja ja TIOBTOPAT JINHHUjaTa
CO MaJI KOHTPACT 3a Jia To Jo0HjaT OOJMKOT | Ja ja
MpOYUTAAT KapTHIKaTa CO OYKBU CO MaJl KOHTPACT.

Cnuxa 3 Iloemopysarwe na runuja
Figure 3 Ditta coping

AKo He ycrear Jia TH NOBp3aT TOYKUTE WIH Ja ja
MIOBTOPAT JIMHHjaTa CO MaJl KOHTPACT WX aKO UM €
noTpedeH MorojieM KOHTPACT 3a Jla ycIiear, OBa Ou
oun naaukarop 3a Moxkaa PI1 3a koja ce motpeOHM
TIOTOJIEM KOHTPACT | MOI00pa OCBETIICHOCT.

2.CuryBame TeYHOCT BO MIUIIE cO U Oe3 pasie-

BamkC
'IIJII

Cnuka 5 lpecunysarve 600a 80 oceemiiena codoa
Figure 5 Pouring water in illuminated room

retinitis pigmentosa, but would indicate that the
individual is at risk for retinitis pigmentosa.

IV. Glare sensitivity

The test was conducted to discover whether the
participants had a problem in adjusting their
vision when coming from bright sunlight to a
darkened place. If participants exhibited
clumsiness while facing a bright light, this may
be interpreted as an indication of glare
sensitivity. This test indicates whether they
have difficulty adjusting their vision.

V. Contrast sensitivity

The contrast sensitivity was assessed by two
tests

1. Low contrast letters and ditto copying - the
students were asked to join/copy a low contrast
dotted line to make the shape or picture and
read the low contrast letter card.

Cnuxa 4 Byxeu co man konmpacm
Figure 4 Low contrast letters

If they failed to join or copy the low contrast
line and needed a higher contrast line in order
to be successful, this would be an indicator of
the possibility for RP for which high contrast
and good illumination are required.

2. Pouring liquids into a bottle with or without
spilling.

Ciuxa 6 I pecunysarve 600a 60 3amemHema HPOCMOpUja
Figure 6 Pouring water in dim room
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YuecHumnute O6ea cegHaTH BO €1ab0 OCBETICHA
coba 3a aa ru u3BeAar oBue 3amaud. llumero
co Bojza ¢ 6e300jHO MCTO Kako W Bogara. Hema
pasnuka moMery OBHE JIBE U 3aToa Ce CMeTaar
3a MpeJIMeTH co Mall KoHTpacT. HemoxkHOCTa /12
Ce U3BPIIIX 3aj1a4aTa CO Majl KOHTPAcT C€ CMeTa
32 UHIUKATOP 32 MOCTOCHC HA PETHHAIHA IUT-
MeHTO03a. AKTUBHOCTa Oellie u3BpIIeHA BO 100-
PO OCBETJICHM W BO 3aMpaydyeHU MPOCTOPUU H
Oelie CopeIeHO M3BPIIYBAmHETO HA aKTHBHOC-
Ta BO OJHOC Ha Pa3JicBamkbETO U KBAJTUTETOT HA
U3BPIIYBakbe, HA MPUMED JPKESHETO Ha Yarnara
U BHU3YEIHOTO OJIHECYBamhe¢ KaKO Ha MpUMep,
KOJIKY OJIM3Y C€ OUUTE JIO0 MPEAMETOT.

VI. UyBcTBO Ha paMHOTe:Ka

[IpobnemuTe co pamHOTexkaTa Oea TECTHPAHU
Ha TOj HAYMH MITO cyOjekTuTe Oea 3aMOJIeHH J1a
celHAT BO TeMHa mpocrtopuja. [lozHato Mecto
Oemre MOIUQHUITMPAHO CO TOCTAaBYBamkHE HA Me-
0en, mpeaIMeTH U JIMLA OKOJIy Hero/Hea 3a Ja ce
OTKpHE JTAJIM TOj/Taa MOKaXKyBa BO3HEMUPEHOCT
Npy IBUKEHETO BO HOBa cpenuHa. Vcrnurysa-
yuTe T HaOJbylyBaa YYCHHUIUTE BO CBETIH U
TEMHHU CUTYallMH U 1MOTO0a HAOJbYAyBaa Jaiu BO
TEMHa MPOCTOPHja TOj/Taa ja TyOHW cBOjaTa pam-
HoTexka. ['yOemero Ha paMHOTEX)aTa Oerre Kpu-
TEpUYM 3a Marame Ha TeCTOT.

DyHKIHOHATHA BU3YeJIHA NMPOLEeHKA

OYHKIIMOHATHO BU3YEIHUTE CIIOCOOHOCTH Ha
yueHuIUTe Oea OICHYBaHHW 3a Ja C€ OJAPEIU
KOJIKy THE MOXarT Jia To ymnoTpeOyBaaT CBOjOT
BUJ] 32 CEKOjIHCBHHM aKTUBHOCTHU. [IpoiieHkara
He Tectupaiie PII, Tyky mporieHyBaiiie KOJKY
WHIUBHyaTa TO KOPHUCTH CBOjOT BHJ 3a BH-
3yenHu 3agaun. CreqHuBe obmactu Oea oneHy-
BaHU CO MOMOII Ha Tporienypara 3a QyHKIHO-
HayHOCTa Ha BUAOT Ha Keffee (44).

a. BusyeJsiHo cieneme

Op yueHunure ce Oaparnie ia ciaenat mpBO ro-
JeM TMpenMeT IITO C€ IBWXKH, a IM0Toa Mall
npenmet. [loTtoa, og HUB ce Oapamre ga ciemar
CBETJIO TIPBO BO XOPU3OHTAJIHA, a T0TOA BO BEp-
TUKaJHAa HacoKa, W Ha Kpaj Ja ja ciemaT BO
Kpyr. McmmtyBador ro HabJbymyBalie BU3YeEI-
HOTO OJIHECYBambe Ha CY0jeKTOT U UCTOBPEMEHO
ja Tpkanarie Tornkara. KputepuyMor 3a narame
Ha TECTOT Oeie ry0eme Ha BU3YENEeH KOHTAKT

The participants were seated in a dimly
illuminated room to perform these tasks. The
water bottle is colorless like the water. There is
no distinction between these two and hence,
they are considered as low contrast items.
Being unable to perform the task with less
contrast would be considered to be indicative of
the possibility for retinitis pigmentosa. The
activity was done in high illumination and dim
lighting and the performances were compared
in terms of spilling and quality of performing,
e.g. holding of the cup, and visual behavior
such as how close the eyes were to the object.

VI. Sense of balance

Balance problems were tested by asking the
subject to sit in a dark place. The familiar place
was modified with the placement of some
furniture, things and people around him/her to
find out whether s/he showed anxiety to move
in the new environment. The investigators
observed the student in bright and dark
situations, and then observed whether he/she
lost his/her balance in a dark place. Losing
balance was considered as a criterion for
failing.

Functional vision assessment

Functional visual skills of the students were
assessed to determine how much they could use
their vision for day to day activities. The
assessment did not specifically screen for RP; it
assessed how much individuals used their
vision for visual tasks. The following areas
were assessed using Keffee’s (44) functional
vision assessment procedure.

a. Visual tracking

The students were asked to follow a moving big
object and then a small object. Then, they were
asked to follow the light in a horizontal and
vertical direction, and finally, to follow it in a
circular pattern. The investigator was obser-
ving the subject’s visual behavior simu-
Itaneously while rolling the ball. The criterion
for failing was considered to be the subject’s
loss of visual contact with the moving ball.
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CO TOTIKaTa BO JBWXEHe. Kora Tomkara mouHy-
Ba J[a C€ JBIDKH, YUCHUKOT MOXKE Ja 1o (pUuKCcH-
pa CBOjOT IOTJIe] Ha Hea.

When the ball starts moving, the student may
fix his/her vision on it, but once the ball is
rolling, they may lose contact with it.

Cnuxa 7 Cneoerve na monka

0. BuszyesiHo ckeHHpame

Opn y4yecHHUKOT ce Oapaiie fa ro Oapa mpeame-
TOT/CMKAaTa BO TPyIla Ha MIPEAMETH KOPHUCTEjKH
JIBO/TpY JTMMEH3MOHAIHU IpeIMeTH/MaTepHja-
mu. OBa 3aloyHa co MOTOJIEMH HpeAMETH/CIH-
ku. IlocrenmeHo rojemMuHaTa Ha IMPEAMETHTE-
/CIUKUTE ce HaMaiyBallle J0JeKa Toj/Taa ja u3-
BeyBallle aKTHUBHOCTA.

Figure 7 Tracking ball

b. Visual scanning

The participant was asked to search for an
object/picture in a group of objects using three /
two dimensional objects/materials. This started
with larger objects/pictures. The participant was
asked to search for and describe the details of
the objects/ pictures. The size of the ob-
jects/pictures was gradually reduced while s/he
performed the same activity.

Cnuka 8 Ckenuparse npeomemu

B. Busyeina moropuka

OBoj Tect Oele CHOpPOBEACH 3a Ja CE OIPEIU
CrocCOOHOCTa  HAa  YYEHHKOT Ja O
KOOPIWHHAPAHO  KOPHUCTECJKM  BU3YCTHH W
MoTopHH WH(popMmarmu. McmuryBador moOapa
Ol HEro/Hea naa ce JBWXKH BO cJ000aHA
cpeluHa, TOTOA Ja ce JOBMKM BO CpelnHa CO
MpeYKH, MOToa Ja C€ JIBWXKH BO OTrpaHHYeHa
cpenuHa, Ha TIPUMEP Ha TYJIM WX Ha o0pad.

Figure 8 Scanning objects

¢. Visual motor

This test was conducted to determine the
student’s ability to walk in a coordinated way
using vision and motor inputs. The investigator
asked him/her to move in a free environment,
then to move in an environment with obstacles
and then to move on a restricted area, e.g on
bricks or on a circle.

e 3
bbb
e 2

Cnuxa 9 Oderve no mynu

7]

Figure 9 Walking on bricks
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Ce HaOJpymyBallle aiu JIMIETO TMOKAXKyBa BU-
3yeJIHO MOTOpPHa KOOpMHAIIMja 3a Ja OJPIKHU
pamHOTEXa. Jlomeka ce OBMKHM BO CpeauHara,
ce KOpHUCTU Nepu(epHUOT BUJ 32 CKCHUPAmHE U
CIIeJICH-C 3a J1a BUJY IITO MMa BO CPEJMHATA U
Jla OBO3MOXHU KOOPJIUHHPAH 0. AKO CyOjeKTOT
HE MOXE Jla C€ JIBUXKHM KOOPAUHUPAHO BO Cpe-
IMHATa, CE CMeTa JIeKa Toj/Taa TamHaje IpH
OBaa TPOIeHA U JIeKa Kaj HUB MOCTOM PH3UK 32
nocroewe PIL.

Pesyararu

Pe3yarar 1:
YcBoenn cTpareruu 3a uaeHTUuGUKANUja

Cmukara 10 ro onumnryBa TECTHPAHETO 3a PU3UK
3a mocToeme YmepoB cuHapoM. OBa ja moka-
JKyBa eNMMHUHAIMjaTa Ha y4ecHUIUTe (aza 1o
($aza c¢ 70 MOCIETHUOT YYECHHUK Kaj KOj IMOC-
TOU PU3HK 32 YIIEPOB CUHAPOM.

Kaj nBaeceT u miecT y4eHHIIN CO OIUTETEH CIIyX
OMI0 MACHTU(UKYBAHO BU3YETHO IONpeYyBa-
e WIM HaMaJieHa OMCTpUHA WM HAMAaJIeHO BH-
nHO mose. Twe 26 ydeHWIM Owiie TOHaTamy
TECTHpaHH 3a Ja ce UIACHTU(PHUKYBA HOKHO ClIe-
10, TPOOJEMU CO paMHOTEXaTa, OJECOK M
YYBCTBHTEIHOCT Ha KOHTPACT CO IIOMOII Ha
Pa3BUEHUTE aJaTKH.

Pomurtenute Ha oBUe 26 YUYEHUIIM CO OIITETCH
CIIyX KOM MMaa HaMaJIeHO BUIHO TIOJIe W CiIad
BUJ O6ea KOHTaKTUPaHH JIMYHO WM MO TenedoH
3a Ja ce Jo0HMe COTJIaCHOCT 3a TeCTHpame U
MpoIleHa Ha HUBHUTE Aemna. Mim Oea momerneHu
JeTalHu TECTOBH Ha cuTe 26 y4eHUIH u Kaj 10
Oelie WACHTHU(QHKYBAH PU3UK 32 TIOCTOCHE Ha
Ymepos cuaapoM. Ol THMOT 3a UCTPaKyBambe
Oea ymaTeHu Ha oTalIMOJIOIIKa eBalyanyja 3a
peTHHO3HA MUTMEHTOo3a, MpH MmTo, o1 oBue 10
VYEHUIM, Kaj ImecT Oelle aujarHOCTULIUPaH
YiepoB CHHAPOM.

Observations were made whether the person
demonstrated visual motor coordination to
maintain balance. While moving in an environ-
ment, peripheral vision is used for scanning and
tracking what is in the environment, enabling a
coordinated gait. If the subject was unable to
move in a coordinated fashion in this en-
vironment, he/she were considered to have
failed this assessment, and to be at risk of ha-
ving RP.

Results

Result 1:
Adopted identification strategies

Figure 10 shows describes the screening for
students at risk of having Usher Syndrome.
This shows the stage by stage elimination of
participants and at the last subjects to risk of
having Usher Syndrome.

Twenty six hearing impaired students were
identified with a visual disorder either with
reduced visual acuity or narrowed visual field.
Those 26 students were further assessed for
identification of night blindness, balance
problems, glare and contrast sensitivity using
the developed tools.

The parents of those 26 hearing impaired
students with reduced visual field and low
vision were contacted in person or over the
phone to give consent for the screening and
assessment of their children. Comprehensive
indigenous tests were administered to all the 26
students and among them, 10 students were
identified to be at risk of having Usher
Syndrome and they were referred for an
ophthalmic evaluation for retinitis pigmentosa
by the research team. From this subgroup, six
students were clinically diagnosed as having
Usher Syndrome.
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Unentndukanuja na Ymepos cuuapom /
Identifying Usher Syndrome

793

98 (V) / (IS)

695 (JIV) / (RS)

61 (M) /(B)

|498 {M}!{B)| |19? Y (G)‘

YuenHun co orpanHYeHo BHAHO MoJje
H HAMaJ/IeHa HH;_\‘C‘J[“S ﬁll(‘.'] []I(I{a -
BH3yeAHaOHCTpHHA / > 0
Identified with restricted field and
reduced visual acuity

Hokuno caennio n npodaemn co
VHKUHOHAJHHOT BU]L /

| Night blindness, balance problem and

problem in functional vision

Kannnukn gokaxano o opranamodor /
Clinically proved by ophthalmologists

JIY [ RS = Jlokaaune yananmwre / Residential School
HY /IS — Huterpupano yunanwre / Integrated School
Y A 4

37()/(G)

5(M)/(B) 1(1)/(G)

Cnuxa 10: Uoenmugpuxayuja Ha Yuepog cunopom

Pesyarar 2: BpakoBu c0 BKPCTEHO CPOJACTBO
Mely poauTeJInTe

VY1IepoBHOT CHHAPOM € HaclleleH, TOMHHYBa 011
POAUTENHTE HA HUBHUTE JleNa IpeKy reHure. Pe-
3yNTaTUTE Of CTyAMjaTa MOKaxyBaaT neka 90%
0]l YYCHHULIUTE Kaj KOH [TOCTOCIIE PU3UK 32 YIIe-
POB CHHIpPOM HMaaT POJUTENN KOU C€ BO He-
KakBO cpoacTBo. CHUTe poauTeNH MMaa HOopMa-
JICH CIIyX ¥ BHJ, HO HE 3Haeja Jaiu ce HOCUTEIH
Ha MyTHPaHUTE T€HU Ha Y IEPOBHOT CHHAPOM.

Pesyarat 3: BugHo noJe

Jlumara co YmepoB CHHIPOM MMaat mpodiaemMu
co BunoT. Kaj oBre mera nmpobiaeMuTe co BUIOT
ce jaByBaaT OOMYHO OKOJNy JeceTTaTa T'OJHHA.
Bpojau cTyamu mTo ro KopucTele OBOj METOI
OTKpHJIe JieKa MOJIOBMHA BEK OJ1 KOHTPAKIIHjaTa
Ha BUJIHOTO ToJie (BPEMETO KOTa IOJIOBHHA O
BUAHOTO MOJIe € U3ryOeHa) OoCTaHyBa KOHCTaH-

M /B - Momue [ Boy
/G - lewojue / Girl

Figure 10: Identification of Usher Syndrome

Result 2: Consanguineous marriage between
parents

Usher Syndrome is inherited, passing from
parents to their children through genes. The
present study presents evidence that 90% of the
students who were at risk of having Usher
Syndrome had parents who were -closely
related. All of these parents had normal hearing
and vision but, did not know if they were
carriers of an Usher Syndrome gene mutation.

Result 3: Visual field

The persons with Usher Syndrome have visual
problems. These children usually begin to
develop vision problems by the age of ten. A
number of studies using this method have
determined that the half-life of visual field
contraction (the time over which half of the
remaining field area is lost) appears to remain
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TeH kaj cure Bugosu PIT okony mer 10 ocym ro-
muHu (44—45). [IpobnemuTe co BHAOT OOWYHO
3all0YHyBaaT CO TEHIKOTHUHU CO TJIEAAETO HOKe
U ce pa3BuBaaT Op30 c¢ JA0JCKa JIUIETO HE OCTa-
HE coceMa clleno. AHalM3WTe 32 OrpaHH4yBa-
HBETO Ha BUAHOTO Toie kaj 10 moceOHU cimydan
oTkpuie Aeka kaj 80% o1 HUB MTOCTOM OTpPaHU-
YyBame Ha BUIHOTO TOJIE.

Pesyarat 4: BusyesiHa OMcTpuHa

Busyennara OuctprHa Oelle 3HAYMTETHO HaMa-
neHa kaj cyojexture u 50% on HUB Oea KiacH-
¢unmpann kxaxo 6/18, 40% co 6/36 — 6/40 Bo
Cuemen. Ho, OucTpmHara W HHUBOTO BapHpaa
Merl'y HHIUBUAYHUTE.

Pe3yarar S: Anantaumuja Ha Mpak

Ileecer orcro (6 cyOjekTH) MMaa MPOOIEMH CO
ajianrarujaTa BoO Mpak. 3a BpeMe Ha TeCTHPAEhe-
TO, Oelrie 3a0enexaHo JeKa YUSCHUIUTE Ce Yu-
paar BO MPEeIMETH U ja Ty0aT paMHOTEX arta J01e-
ka onat. Kora on HUB ce Oapaiiie 1a pa3roBapaar
CO TMIPHUjaTeIUTe KOM Ccejiea OTCTPaHa, HEKOU yde-
HUITM M30ETHYBaa pa3roBOp BO 3aTEMHETa MPOC-
TOpHja IITO WHIULHPa HOKHO CIIETTHIIO U PH3HK 33
MIOCTOCH:-E PETHHAIIHA TUTMEHTO3a.

Pesyarart 6: UyBCTBHTEJIHOCT Ha 0J1€COK
[Ipobnemute co OiecCOK ce MOBP3aHH CO PETH-
HaJIHaTa JereHepaTuBHa Oosect. McuesHnyBame-
TO Ha KOHTYpPHUTE ¥ KOHTPACTOT CO3/1aBaaT Tell-
KOTHH BO TPENO3HABAKHETO HA OKONMHATa. Bo
cryaujata 70% on cybjektute (7 ciryyan) moka-
’aa TOTEMIKOTHH BO KOCO TJICAAmE WIN 3aMH-
JKyBaa Kora HauayBaa Ha OJIeCOK.

Pesyarar 7: HyBCTBHTEJIHOCT HA KOHTPACT
UyBCTBUTEIHOCTA HA KOHTPAcT HE MOXE Ja ce
OTKpHE CO MOMOII Ha IPYTH KIMHUYKA MEPKU U
3aroa Oelle BKIyYeHa BO TECTHPAWmETO HA BU-
3y€JIHOTO HapyILIyBame MPEIU3BUKAHO O] PETH-
HaJIHa MUrMeHTo3a. Bo cryaujara, 80% oxn cy0-
jeKTHTE MajHaa Ha JABaTa TecTa 3a KOHTPACT:
,IIOBTOPYBAam¢ JHHUja ¥ HACHTH(HUKAIIAja Ha
OYKBH CO MaJl KOHTPAcT* H ,,IPECUITYBak-E BOJIA
BO 3aMpadcHa IpocTopuja.

Pe3yarar 8:

BusyesiHO (PyHKIIMOHAIHM BEIITHHU

Bo crynmjata, 70% on cy0jekTuTe MOKaxaa
(hyHKIIMOHATHA TEMIKOTHH TIPU BU3YEIHO CKe-

remarkably constant across all types of RP at
about five to eight years (44-45). Visual
problems most often begin with difficulty
seeing at night and tend to progress rapidly
until the individual becomes completely blind.
An analysis of the field restriction of 10 special
cases found that 80% of them had field
restriction.

Result 4: Visual acuity

Visual acuity was significantly reduced in the
subjects and 50% of them were classified as
6/18, 40% as 6/36 — 6/40 in Snellen. But, the
acuity and the rate vary between individuals.

Result 5: Dark adaptation

Sixty percent (6 subjects) had problems with
dark adaptation. During their screening test, the
participants were bumping into objects and
losing their balance while walking. While the
participants were asked to converse with friends
sitting on their sides, some students avoided
conversation in the darkened room, indicating
night blindness and a risk of having retinitis
pigmentosa.

Result 6: Glare sensitivity

Problems with glare are associated with retinal
degenerative disease. Disappearing contours
and contrast make it difficult to recognize the
surroundings. In the present study, 70% of the
subjects (7 cases) exhibited difficulty by
squinting their eyes or shading their eyes when
coming in from bright light.

Result 7: Contrast sensitivity

Contrast sensitivity functions cannot be
predicted by means of other clinical
measurements and hence, it was included in
the screening of visual impairment due to
retinitis pigmentosa. In the study, 80% of
them failed the two contrast tests: ‘ditto
copying’ and ‘identification of low
contrasted letters’ and pouring the water in a
dimly lit room.

Result 8:

Visual functional skills

In the present study, 70% showed functional
difficulties in visual scanning, visual tracking
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HUpambe, BU3YEIHO CIENICHhC U BU3YEITHA MOTOP-
Ha KOOpAWHAIMja. BU3yenHHOT KOHTAaKkT Oeriie
M3ry0eH Kora TOIKaTa ce JBIKEIIe Tpesl ydec-
HUKOT WJIM KOTa CBETJIOTO OEIIe XOPU30HTAIHO,
BEPTUKAIHO, a 1MOToa KPyXHO. Bo enHocraBeH
TECT 3a BU3YEIHO CKEHHpame, YUYCCHUIIUTE HE
ycreaja Jia To MPOHAjaaT MPeAMETOT CO MepH-
(dbepHHUOT 1T 01 OKOTO W HE ycIleaja Ja HajmaT
mamu npeameru. Illeecer oTrcto ox  HUB
MOKaXkaa TEIKOTHHU CO JIBUKCHETO KOTra OJ] HUB
ce Oapailie 1a ce JBMXKAT BO 3aMpaveHa IMpocTo-
pHja co MPEYKH U JIa OJIaT MO TYIIH.

JleceT moceOHM cydanm HE TO TTOMHHaa (pyHK-
IUOHATHHOT BU3YeEJIEH TECT KOj Ce COCTOCIIE O]
M3BOPHHU TEXHHWKH M HAmpaBu. Bo 0BOj MOMEHT,
TUMOT 3a UCTpaXyBamk< OAJTYYU Aa I'M UCIIpaTh
Ha TIOHATaMOIIIHA JieKapcka eBanyandja 3a
JIMjarHOCTUIMPahe PETHHATHA TTATMEHTO3a.

Juckycuja

Ogaa cTyauja MoKaxa JieKa Jierara co YIIepoB
CHUHJIPOM MOJKe Ja OUJaT TUjarHOCTHIIMPAHHA BO
YUHIIUIITHATA CpeuHa. ABTOPUTE UACHTU(DUKY-
Baa MIECT CJIydyal cO YIIEPOB CHHIPOM BO YUH-
JUIITHATA CPEINHA CO KOPHUCTEHh¢ Ha eIHOCTAB-
HU TEXHUKH.

Pesynratute on cTyaujata ce CIIOpEUIMBH CO
pe3ynTaTuTe OJ MPEeTXOqHaTa CTyAMja CIpOBeE-
JeHa BO o00pa3oBHA W KJIWHHYKA CpEIUHA.
Besson (32) 3abenexa ryOeme Ha BH3yelmHaTa
ouctpuna mery 1,0 u 8,6 MPOLEHTH TOMUIIHO
Kaj TpymH IJIiyfe CcO pEeTHHaJIHa IHTMEHTO3a.
Cemnak, MHIWBUAYaTHUTE CIIydal MOXE MHOTY
Jla Bapupaar.

Grover & Fishman otkpwuja neka 52 o 55 mpo-
LIEHTH O] JIMIaTa CO PETHHaIHa MUTMEHTO3a
nMaatr Bu3yenHa ouctpuna on 6/12 u 20 mo 25
MIPOIICHTH MMaaT BU3yeNHa OucTpuHa omx 6/60
niu nonomo (46—48). OBue pe3ynaTatu ce BO
COTJIACHOCT CO PE3YJITATUTE O] CeramrHaTa CTy-
mja nexka 50% ox CyOjeKTHUTE CO peTHHAJIHA
MUTMEHTO3a UMaaT BU3yelHa OucTpuHa of 6/18
u 40% oxn 6/36 - 6/60 Bo CHeneH.

Holopigian u3jaBu Jieka mpoceyHaTa cramka 3a
ry0eme Ha BUIHOTO II0JIe TIPU PETUHAHA TTHUT-
MEHTO3a ce mporenyBa Ha 46% u 13,5% ro-
nuinHO (35). Crankara Ha 3ary6a Ha nepudep-
HOTO BHJHO TIOJI€ € ToTrojieMa O] CTalkara Ha
ry0eme Ha Bu3yenHara ouctpuHa (34-35, 45).
CeramrHaTa CTy/ija € BO COTJIACHOCT CO pe3yJi-
tatute nexka 80% ox cyOjeKTuTe nMaat orpaHu-

and visual motor coordination. The visual
contact was lost when a ball was rolled in front
of the participant or when a light was shown
horizontally, vertically and then in a circular
pattern. In a simple visual scanning test, the
participants failed to localize the objects at the
periphery of the eye and they also failed to
localize small objects. Sixty percent of them
showed mobility difficulties when they were
asked to move in a dimly lit room with
obstacles, and when walking on bricks.

Ten special subjects did not pass the functional
vision tests administered with the indigenous
techniques and devices. At this point, the
investigating team considered referring them on
for medical diagnosis evaluation for retinitis
pigmentosa.

Discussion

This study demonstrated that children with
Usher Syndrome may be unidentified in
educational settings. The authors identified six
cases with Usher Syndrome in the educational
setting using simple techniques.

The findings of the present study are
comparable with the findings of a previous
study conducted in educational and clinical
settings. Besson (32) reported a loss of visual
acuity between 1.0 and 8.6 percent per year in
groups of people with retinitis pigmentosa.
However, individual cases can vary widely.
Grover & Fishman found that 52 to 55 percent
of people with retinitis pigmentosa had a visual
acuity of 6/12, and 20 to 25 percent of them had
visual acuity of 6/60 or worse (46-48). This
finding corresponds to the present finding that
50 % of subjects with retinitis pigmentosa had
visual acuity of 6/18 and 40% had an acuity of
6/36 - 6/60 in Snellen.

Holopigian reported that the mean rate for loss
of the visual field in retinitis pigmentosa has
been estimated at between 46 percent and 13.5
percent per year (35). The rate of peripheral
visual field loss is faster than that of visual
acuity (34-35, 45). The present study is in line
with the finding that 80% of the subjects had a
restricted visual field, indicating risks of having
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YCHO BUAHO ITOJI€ LITO MHAWUIIMpA Ha PU3UK 3a
MOCTOCHE YIIEPOB CHHIPOM.

HoxkHoTo cnenmio e eaeH o4 OCHOBHUTE CHMII-
TOMH Ha peTHHaTHA MUTMEHTO3a U Ofpa3 Ha ry-
OcmeTo Ha (YHKIMjaTa Ha CTAYHIbAaTa BO TIE-
pudepHaTa MpeKHHIA INTO JOBEIyBa A0 IO-
TENIKOTUU TIPH aJanTanyjata Ha CBETJIMHA U
Mpak (36—39,46). OBa HCTpaxKyBame r0 OJpasy-
Ba OTKpHBameTO Jeka 60% ox cyOjekTuTe nma-
aT CHMIITOMH Ha HOKHO CIIEHHJIO, ©MaaT IPo-
OneMH IpH ajnTalyja Ha CBETIIO U MpPakK U Moc-
TOH PU3UK 32 TIOCTOCH:E YIIIEPOB CHHIPOM.
JlunaTa co YuiepoB CHHAPOM MMaaT mpoodiaeMu
Jla ce ajanTupaar AypHU U Ha MaJId MPOMEHU Ha
HUBOTO Ha CBETJIMHA. BiieryBameTo ol JHEBHA
CBETJINHA BO 3aT€MHETa IMPOCTOpHja MOXKE Ja
pe3ynTHpa CO MENOCHO (PYHKIIMOHATHO CIIETIH-
no. Alexandar, Fishman, Derlacki TBpaar neka
HeynoOHocTa npu OJIeCOK € HempujaTeH eeKT
HITO Ce jaByBa KoOra JHILETO OJACIHAII CE COO-
YyBa CO MOBHCOKO HMBO Ha CBETJIMHA O] OHA Ha
KOja peTuHaTa € amantupana (45, 47). Heanan-
THpaHOCTa Ha OJECOK Ce jaByBa KOora peTHHAJ-
HUTE CIUKU IO Ty0aT CBOjOT KOHTPACT TOPaIU
¢usnukn pakTopu, Kako 0A0JIECOK O/ CBETKaBa
XapTHja, HECOOJBETHO ITOCTaBEHO CBETJIO HWIIU
UHTpaokyjapHo cBerio (48, 49). Cerammnara
CTyIHja OTKpH JleKa 7 YIECHHUIH MOKakaa KOCO
riefjame Kora Jroara of [HeBHa cBeTinuHa u 80
MPOIEHTH TMaJHaa Ha TEeCTOT 3a CEH3UTHBHOCT
Ha KOHTPACT Kako IMOBTOPYBam€ Ha JUHHjA U
uaeHTH(UKaja Ha OYKBH CO MaJl KOHTPACT.
OBaa cryauja ¢ camo Ha moderok. Omnuirysa
MIPOTOKOJ 3a HASHTH(HKYyBame jaena co Yiie-
POB CHHIPOM CO M3BOPHU cTparerun. Bo 3emju
BO pa3Boj kako MHnmWja, KIMHUYKUTE CTyIUU
PETKO ce cIpoBenyBaart 3a a ce HICHTU(DHUKYBa
OBaa 3allOCTaBeHa IMOMyJaluja. 3aroa ce
HaJeBaMe JieKa OBHE €JHOCTABHM HAINPaBU M
TEXHUKH ke OMIaT OJl TIOMOII Ha CIICITHjaTHUTE
eAyKaTopyu W PexabWINTaToOpu MpH TMPETro3Ha-
Bame Ha YmepoBuoT cuHapoMm. Ce HaxeBame
JieKa OBaa CTyauja Ke MOMOTHE BO MOHATAMOLI-
HOTO Pa3BHBamk€ Ha YCIYTHTE 3a OBHE Jela U
MOHaTaMy Ke ce MCTpakyBa BO OOPa30BHHUTE U
KITMHIYKHATE CPEIIHH.

Kondumkr Ha nHTEpecH

ABTOpHTE H3jaByBaaT AEKa HeMaaT KOHQIIUKT
Ha UHTEPECH.

Usher Syndrome.

Night blindness is one of the key symptoms of
retinitis pigmentosa, and an expression of the
loss of rod function in the peripheral retina
resulting in difficulty for light and dark
adaptation (36-39,46). This research reflected
the finding that 60 percent of the subjects had
symptoms of night blindness, had problems
with light and dark adaptation and thus, placed
them at risk for having Usher Syndrome.
Persons with retinitis pigmentosa have
difficulty adapting to even small changes of
light level. Walking from a bright sunlight into
a shaded room can result in complete functional
blindness. Alexandar, Fishman, Derlacki sta-
ted that glare discomfort is an uncomfortable
effect that occurs when a person suddenly
experiences a higher level of light than the level
to which the retina is adapted (45, 47).
Disability glare occurs when the retinal images
lose their contrast through physical factors such
as reflection from shiny papers, inappropriately
placed light, or intraocular light (48, 49). The
present study revealed that 7 participants
exhibited squinting of their eyes when coming
from bright light and 80 percent failed the
contrast sensitivity tests such as ditto copying
and identification of low contrast letters.

This study is just a beginning. It describes a
protocol for identifying children with Usher
Syndrome with indigenous strategies. In
developing countries like India, clinical studies
are rarely carried out to identify this neglected
population. We would therefore, hope that these
simple locally available devices and techniques
will be of help to the special educational and
rehabilitation professional in recognizing cases
of Usher Syndrome. It is hoped that this study
will aid the future development of services for
these children and the further research in
educational and clinical settings.
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baarogapuoct

Hwue Owm cakare nma ja m3pasume Harmara Ojaro-
JApHOCT JI0 T€HEPaTHHOT TUPEKTOp 3a 00pa3o-
Banue Ha obOmactute KojmOarope m Canem Ha
Tamun Hany 3a HMBHaTa J03BOJIa Ja C€ CIPOBE-
JIe UCTPAXKYBAkHETO 32 MHKITY3UBHUTE O0OPa30BHU
MPOTPaMu M Ha OKPY)KHUOT JTUPEKTOP 3a OJiaro-
cocrojbara Ha JHIaTa co nmonpedeHocT Ha Kojm-
Oarope m Ha obOyacta Camem 3a Jo3BojaTa 3a
YUIAIITATA 32 TIIYBH W YYWIIWINTATA 33 CIICIH.
Hue Ou cakase na uMm ce 3abnarojapume Ha
BIIACTUTE, PAKOBOIWTEIIUTE, HACTABHHUIIUTE U
BOCIIUTYBAYUTE BO TOCCOHUTE YUWIMINTA 32
OJIECHYBam€ Ha CIIPOBEIYBAETO HAa OBaa CTY-
mja. Jlmaboko wmM ce 3abmaromapyBaMe Ha
Srinivasan G. Rao, KOHCynTaHT-O(TaIMOJIOT,
Ounara Oomuuma Vasan, Coimbatore 3a Menu-
IMHCKATa JTUjarHo3a Ha PETHHUTHC MTUTMEHTO3a.
U, Ha kpaj, roiema GJaroJJapHOCT Ha YWICHOBUTE
Ha Pa3INYHATE CEME|jCTBA 32 HUBHOTO TPIIEHUE U
cOpaboTKa BO OBa HCTPAXyBambe.
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