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Incidence of Neonatal Hearing Loss by Otoacoustic Emission Screening

at Takuapa Hospital

Rungkarn Petluan*

Abstract

Background : Hearing loss is one of the key defects that affects newborn and infant’s ability to
develop speech, language, and learning skills. Early diagnosis and intervention before 6-months-old is needed
to reduce the severity of the hearing loss. Otoacoustic emission (OAE) screening provides a safe, quick, and
easy way of diagnosing the cochlear malfunction in baby. However, it is not commonly used in hospital.

Objective : To study an incidence of infant with hearing loss and determine risk factors associated
with the hearing loss.

Methods : Infants of 2,288 between January 2015-December 2018 from Takuapa hospital,
Phang-nga province were enrolled in this study. The infants were screened with OAE, health checked-up, and
their parents were interviewed for risk factors.

Results : Out of 2,288 infants (55.81% boy), the results by OAE screening found that there are
12 infants who failed the hearing test 3 times. Ten out of 12 infants were both ears hearing loss while the rest
(2 out of 12) was one ear hearing loss. Combining with the check-up history, 9 of 12 were high risk infants.
Seven infants were hyperbilirubinemia while the other two were very low birth weight. In addition, we further
identified other risk factors associated with the hearing loss i.e. chromosomal anomalies (trisomy 21),
hereditary hearing loss, ototoxic drugs, low Apgar score, and craniofacial abnormalities. However, there were
3 infants with no risk factors mentioned above. The incidence of hearing loss in this study was also calculated
and showed that the infant with 2 ears hearing loss was 0.44% whereas one ear hearing loss was 0.09%.

Conclusion : Incidence of hearing loss in infants at Takuapa hospital by OAE screening was 0.52%.
OAE is an effective tool for screening of hearing loss. Check-up history also provides information about
risk factors that facilitates an early diagnosis and clinical intervention. This would improve their abilities on

language and speech which further help their communication and expression in daily life.

Keywords : otoacoustic emission, hearing loss, incidence of hearing loss

* Otolaryngologist Takuapa hospital, Phang-nga province e-mail : karn_mommon@hotmail.com

Krabi Medical Journal Vol.3 No.1 October 2019 - June 2020




unin

wueTegifutostunslibuuagnismnsi
Beldsunaitmundaudeglunssiunsa Tagaswuns
aframtulufuivasdunid 4 vesiageu asdnnsg
aundelan (A.A. 2015) wudUseunslan 360 auAu
Anfudesay 530 vosUszrinsvianuaiifanuinng
mensladu TnenuanuAauniludin Sevay 9.00 uaz
Tudlng) fovaz 917 iinfigaudsnisladuaiismuld
1-3 AU dainUn@ 1,000 AL Usemdlnedifiniinsrany
AUUNNTBIVNNISIABUT WY 1.7-4 AU AaLfinUnf
1,000 au®? n15m579AnNTeeN15be aulunisnusniiia
30LfJu%y’umaumﬂﬁﬁmmé’ﬂﬁ’ﬁgﬁ%ﬁﬂﬂémﬁﬁaé’aLLaz
N3¥nY1 Mnanseladenislesu uagAliunisinw
neluraseny 6 1weu agsiliifndwmuinisia
lududng 9 019 Nswe 21w o1sual uardan®?
fauddwmanis3fady svegluszauidniosdmiuiin
fifinsgaydonisléBunuuamsisaestns wiensgade
n1sla Buguussuuuatasluyiiosdraien Ads
waReRILINITNIINwIRTIaInIuAndTinnsleBudn
Tngiamegvinven1silawasuenides saudsinuwelunissul
WazLEnI9aNYRIN1W""

ludszinalvedaulvg n1snsiaaanses
nsldBulumsnusniin sgnszvinamiziiinlunguides
Felinseuagunisnusniinyniie® n1aiinide
Iemsenilndslgmnsgadonsladuludn Jgwuas
nansznuRaLinuardinuiionnaziniulueuan Judu
fuveanisBunsiadanseanislddulunisnusniie
nnsefiislulssmeunansiath feniesnsaindes
azﬁ'aummﬂ%ulu (Automated Optoacoustic
Emissions, OAE) #1bnau9ivad Joint Committee on
Infant Hearing 1994 §aifinusnifinazgnasiafnnses
seinsleglulsanetuna videtannsamendiesnann
Tssmgruna Audduldvinisnsandanseadausifiou
unsay w.e. 2558 {usiuan nenuimngiunsnnsa
ey wavdwonisnusniinfiddeyninisladuegia
IEINeueTY 6 Weu aunsatiswdly uazimudaym

n15kaBu N1TNA wagRAUINITAIUAIYTY N5ANYT

fwus@uatu (Original Article)

FadwanonnnnTInfinTureain

1Y

AnUszeeA

Wefnwiguiinisel uazladuidesiiinasients
WaAnuRaunAveInstasulunisnusniia

sULLuY
Y

Juns@nwuwuu retrospective study

ngumisng

NI5NLSNLAA LI IUIanENIUN SErIneiud
1 UNSIAY W.A. 2558 D9 TUN 31 SUIAN W.A. 2561

Y

anviualun1sAaianaanaINNIsANED

1. Atresia or stenosis of external ear canal
both ears

2. Sumsdsnlusnwserilsmenuasu

3, msnusniailiineedansesnisidtuna

ad
A5n15ANEN

N13NUINLAANNTI8ELA TUNITNTIVAANTS
nslaBunaunauliy N3eUnNINTINENAI00NAN
Tssneruna mawSeuanuiidmiunsadansosnislady
muvefie Sideuludsd Wukeadey Taifidsssuniu
Andun13ns19n15Ld Buvaeinndu wieusuils q
winsdlefiliniiafe ndesnsrataidosasieuain
ﬁ%ﬂu(“'w) (Automated Otoacoustic Emissions, OAE)
U3t Echolab suflunmsnsislasdmiiiilan ae widn
wBuanvhnsld probe gadesytuuen ududosides
nszdu lulastiuvuinidniifiaanulage @s probe
aghnsiaidssaziousenainyduluiduguaduides
LazsruuaeNiamed sz deyaild luduinvuia
AuEuazAIng 4 waniiaueuuIen M MntuATese

Krabi Medical Journal Vol.3 No.1 October 2019 - June 2020




finusduatu (Original Article)

wlanan15nTI99RlulR 31897UKa Pass (H1W) wanein
ymevausinaides click 35 dBnHL @4 click {u broad
band stimulus lutasAnfigs 2000-4000 Hz %3o
s1e0uNa Refer (L) uansd1 ylinevauawiodes
click 35 dBnHL Tunseinansaadu Refer fnsavsiednsa
aouAnnadensoutny udwsansldiud mnng
nrtnanansaduiy Refer Wnthildauvhms
aTndn 2 A% (sppnavinetu 2 dUnm) a1Usng

Nan1sANW

M13199 1 dansdayanugIunisn

Nan13n379 Refer 719 3 A%q Wnn1snazgna ity
%’Uﬂws%ﬂmLLazﬁuw‘jﬁkawmmaqsmgs‘mﬁ \fiens99
fuduauinunivosnislddu anduirdoyaun
Aas1zraelusunsy SPSS Taeldadf Descriptive
statistical analysis wagld Chi-square test Wien

a

ANUFUNUS SEUI19T T8 Feaunartade AunIsiia

o w

ANuRnUNAreINIslaBY A1 p < 0.05 fo91 ddudidgy

o

119886

Fayanqly

MsnusnLin (n = 2,288)

o v
MU (5088a%)

Aapaun® (normal labor)
NFAARDANIITINIBY C/S
V/E

1. 1l
8 1,277 (55.81)
Ve 1,011 (44.19)
2. 350N

1,18 (48.86)
1,095 (47/85)
75 (3.29)

PAMISATNA 2,466 578 QNANP8NIINNIT
Anw 178 578 WosndmuReunfives atresia %50
stenosis of external ear canal both ears #3alasunis
delusnereiilsmeiuiadu wievisnusnialidun
ATIAANTBINTISTIABUANTRA FIUIUNITNANUFDEIUSU
AsAnE 2,288 518 tasuuadumisnmariesulu

M15199 2 HaN15ASIINS e aulunIsn

1,277 578 Aavdusesay 55.81 msninARGes1UIU
1,011 578 Anvdudosaz 44.19 lnepaenUnfuniiagn An
[ 1% A v ad 1w
WuSovay 48.86 5998911ABN15ARDARIET0HSAAADA
Mmatvies C/S wa V/E Anlusesay 47.85 uay 3.29
AIUAIAU

A15ASIAANTDINS bR UIUNISN (578)

N1y (3a8az) laieinu (Bowaz)

1OAE 2,288 2,193 (95.85) 95 (4.15)
2MOAE 94 79 (83.16) 15 (16.84)
39 OAE 15 3(20.00) 12 (80.00)

q Krabi Medical Journal Vol.3 No.1 October 2019 - June 2020




IR 2,288 18 HanInsIanislaouly
msnfiielulsanenuiansfvimudn nansranislasu
adil 1 Winaninu Sevay 95.85 uavnan1snsIansladu
At 1 Tl Refer) %ovay 4.15 9niunsIadanses
M3latusn Al 2 wansrannslaBy W Yoz 83.16
wasnan1snsanisladu Tl Sevay 16.84 Wensa

M15199 3 HANTISATIVAANTBINISLABUNRAUNR

fwus@uatu (Original Article)

dnnsaamslaBudnidunigarenui nansansléou
HAU $ovay 83.16 uazkan1snTIaN1slaty L Sevay
80 TnemsniiiauinUngndroludalsaneiuta
a319g5571 Lilens193Tady #1635 automated auditory

brainstem response

NANISATIVAANTBINTSIABURAUNR FIUAUNITAUIALAA (578) Soway
mamghjshuﬁgq 2 919 10 83.30
#5939 Wik 1 41 2 16.67
msnlunguiladoides 9 75.00
msnlanuiededes 3 25.00

aa @ va da a ; p
msnfilinantnsradnnsesnsladuiinnd lungudssmainueives Joint Committee on Infant
1w 12 518 Wudn Asayie 2 919 i T Hearing 1994 $1uau 9 518 Amlutesas 75.00 uay

10 518 Andusovaz 83.30 wazasiaylurudies
Fafier $uau 2 518 Amdusesar 16.67 Fanian

msnilidnutadedes 91w 3 518 Aadudesay 25.00

= o A Aa Y va  a a
f1319% 4 LLﬁ@Q‘Uf\]‘ﬂﬁlLﬂENIUVI’]'iﬂV]lINaﬂ?i(ﬂ‘j’lﬁ]ﬂfﬂﬂiaﬂﬂﬂﬂ@&]uwﬂﬂﬂ(ﬂ

Frunutlededes UIUNIIN Sovay
wInLAin (318)

Uadeiian 4 44.44
Hyperbilirubinemia 2 50.00
Very low birth weight 1 25.00
Family history of hearing loss 1 25.00

nangiale 5 55.56
Hyperbilirubinemia, very low birth weight 2 40.00
Hyperbilirubinemia, syndrome associated with hearing loss 1 20.00
Hyperbilirubinemia, very low birth weight, ototoxicity, low Apgar score 1 20.00
Hyperbilirubinemia, craniofacial abnormalies 1 20.00

nrsnlunguidssmiuinueiuos Joint
Committee on Infant Hearing 1994 9747u 9 578 WU
fifaduidowienuiaund Jaduiden S1usu 4 18 wu
unignfie hyperbilirubinemia Anidudesas 50.00

very low birth weight iag family history of hearing
loss Amdufesay 25.00 Wirtu drudadeidessenin
AnunAvatsdade wudiwau 5 518 nuuniigade
hyperbilirubinemia $9ufiu very low birth weight

Krabi Medical Journal Vol.3 No.1 October 2019 - June 2020




finusduatu (Original Article)

AnduSeway 40 hyperbilirubinemia 31U syndrome
associated with hearing loss hyperbilirubinemia

57uAU very low birth weight ototoxicity 393U low

Apgar score Wag hyperbilirubinemia 2uAv
craniofacial abnormalies Andusasay 20 wirfiu

= N ) P d' aa U A o a a va
M139N 5 LLammqLaaa‘ummiﬂwlmumimma Lwami’mﬁlaﬂausummmﬂﬂﬂmﬁuaﬁmﬂmu

NFUNITAUSALAA

a1gildsunisdesia (1Hou)

N15NNLASUNITEWID

3

msnlunguidsaniu Joint Committee on
Infant Hearing 1994 $1u2u 9 518 WUl BNgLRABYBY
nsnildsunisasefionsitadeiusuanufinunfives
Msledu Wiy 3 Lheu

33150d

Tsanguangin Tnnguaulan me undn
faufunguaunIInenssy Guinisnsadanses
mﬂé’@u‘lmd‘i’ﬁﬂ%ammi’mLﬁmazﬁaummﬁﬂu (OAE)
Us¥n Echolab lun1sasiafansesnislady n1sn
usnuinfinaendilsaneruransiada L'%;JLf"iUﬁiTayjaé?aLwi
Sufl 1 unseu WA, 2558 89 Jufl 1 unsAn w.e. 2562
WU MsnusiaTinsaafansesn sl urIy Sesas
99.47 (2,276 $18) WATNISNTIATIAAANTINTTLADUY
Tty Sewar 0.52 (12 579) dmsulseimdlngainada
Toyanufin1sfifivnsuszdvnauiinng (1 waadniey
W.A. 2537 9 15 AUBI8U W.A. 2560) VoInIuaasuLa
WALAMNNTINAUANITNUT UiSLMﬁlwaﬁQﬁﬂﬁsﬁqﬁu
1,808,254 518 Andusesay 2.75 maﬂﬂizﬁjﬂﬂiﬁ”’wimﬂ

a va

THAN1IN19ns A BunSadanUnLNY 332,294 58

Y
<

alludoray 18.37 angiin1snsvan ' gURnsalveenis
gdsnsladuluuasne 2 Prslumsnusniianun@ann

e 3I)

nsseuialansiudeusemalnenuladlng sy
fg Useunal 1-3 518 men1snuwsnuia 1000 18>
Tnemsnusniiafinansiadansosnisladuldsing desn
G]i%ﬁ]‘g’]lﬂuﬂ%ﬁ 2 Seway 4.15 (95 518) Lﬁ@ﬂmﬂﬁﬁﬂﬂ%’]
ﬁﬂﬂuﬂiam%u’uﬂmwmmin 21V INANITNSIVARNTB
nsladulaniy FegenndesiunisAneives fana

17

wiagung wavams” nudn Jegar 77.00 U1ATINANG

Iuslil’e]\‘ﬁﬂ‘%UﬂaN‘*ZJ@\WI’]iﬂ“UE]WI’]iﬂLLiﬂLﬁﬂ 11509l
Han15nsIaylaniuld uwazdanudn esay 100.00
999m15nAins1amslaBundaliiiunasnduninsaat
audauuudUiguen \fosannnisidudrveadiniiag
ﬁ%LﬁuﬁammﬁwﬁzyuazwaﬂiwuﬁmmzLﬁﬂﬁ'ﬁuiu
auAaliungunasesvamisn Mlvgunasesiaiiy
psyniniemnudifguesnsta oy Tiausuile
Hueghad wazthmsnunnsae
INMSANBINUIMISNTTHANTATIVRANT
AslaBufiinunfsiuau 12 579 91nA1SANYIVES

148 Alensr1aannseenstaou

fya ASaNIN wazAue
TumsnusniAanauiifitadeidesiilsmeuadisy 468
578 587319 U e 2547-2548 wugURnisainislagu
Aaunfseeay 6.70 wuadunsladulinunfdranen
¥ovay 2.60 uaviiaestiedosay 4.10 Feaenndesiu
gufnsalfinunnenidded fe msnfifimslauinund
drulngjazAnuninianstne Tnedidededoemuinaet
¥84 Joint Committee on Infant Hearing 1994 UaqUu
Qﬂﬂ%JUL‘LJﬁlsJuLi‘]u Joint Committee on Infant Hearing
2007 flesarndadeidsadonisnasnnousivun
fifounin 32 e wazimdnusnaaenditosnia
1,500 n3u hifoinduanuidss ilesainnisquamsn
fnaennousmunld A1t usIuanise iy
AMzunsndeuaInmssne v lannudssenisieby
unnses MneAseiimunlilndidsstuinasives Joint
Committee on Infant Hearing 2007 Tagn1snusnifin
lasunisnsivfansesnislidu anelueiy 1 e
§9ns1n15denetosnin S8y 4 LAENISNLINLAA
ldnunisasradansesnistedu Tesunsasiafiaiu

- aa o =
Lwaﬂﬁiﬁuﬁ]aﬂﬂ%ﬂua’lq 39U

6 Krabi Medical Journal Vol.3 No.1 October 2019 - June 2020




nsAneinudatodsiiinanisladuy fefldedoides
N17¢ hyperbilirubinemia mmﬁqm?fhlﬁaamﬂﬁaa
funsinwives A3Ta Soasned wavamz® finuin
A% hyperbilirubinemia 141y ¥aduidosfidnase
mAnUnAaInnsnTIalungunisniifanudesg
Faorrinansaumsniidnwdes

91nn15AnET LansliiudIn1InTIafnnses
n1stagulumsnusniinalsyiinisasialiaseuagu
ﬁdlu%’]iﬂﬂduL?iEJ\‘iLLazﬂ/]’]iﬂUﬂa Fanieensaata
desaziouainytduly (0AE) 1duladesiledi
Yuenzvinge dzanlunisldany wazaunsauvanals
galud@ n1squasnuidie ludesenfeadiusuile
Tunsmevaueslun1insia (objective test) Tnailunis
ATINAarTeliuIL @a1mnsansiauweny Lvinlinisn
WeAuduUle Laza1u1sansiale lururnauniy
sssumilaglidosliueuoundu Fanisasinanunse
msesldluieadeumuvedie viegouin uaz
annsanrnelalnglidfinadrades

G

q

nMsRTIAANsEINsagulunsnusnin Ay
dauaziiusglen] JelineliAnsunesenisn Jaas
afuayulifiniesdielunismsdauasiinaunnud gy
Y9Ny sauden1sUszaruauliiusednsaan
Wesessumsniinsianuanuiinunivesnisladu

AnRNIsUUTZNA

YoveuAMUELIWEaSH fMuRvIiTna Ho1wens
Tsanguiangmvnfeygnaliinnis@nyiuaseuns
Toya naoaaudmininnvinuiifdnuieteddudam
1A54N150593AANTBIN5 LA Bulunisnusniinees
Tsswenurangia

fwus@uatu (Original Article)

L@NE15D19D9

1. World Health Organization. WHO global
estimates on prevalence of hearing loss [Internet].
2012[cited 2017 Mar 21]. Available from:http://www.
who.int/pbd/deafness/estimates

2. Poonual W, Navachareon N, Kangsanarak
J, Namwongprom S. Prevalence and risk factors of
hearing impairment in newborns under universal
hearing screening program in northern Thailand. In:
Yoopat P, editors. Proceedings of RSU national
researchconference 2016; 2016 April 29, 2016.

3. Yoshinaga-ltano C, Efficacy of Early
Identification and Early Intervention. Seminar in
Hearing 1995; 16:115-23.

4. Apuzzo ML, Yoshinaga-ltano C. Early
Identification of Infants with Significant Hearing Loss
and the Minnesota Child Development inventoty.
seminer and Hearing, 1995; 16:124-139.

5. Yoshinaga-ltano C, Seday A, Coulter DK,
Mehl AL. Language of early and later identified
chidren with hearing loss. Pediatrics. 1988; 102: 1161-71.

6. Kountakis SE, Psifidis A, Chang CJ,
Stiernberg CM Risk factors associated with hearing
loss in neonates. Am J otolatyngol 1997;18: 90-3.

7. Meyer C, Witte J, Hildman A, Hennecke
K-H, Schunek K-U, Maul K, et al. Neonatal screening
for hearing disorders in infants at risk: incidence risk
factors,and follow up. Pediatrics 1999; 104 No.4 900-4.

8. Charengprasert C, Lertsukprasert K,
Kasemsuwan L, Nunnarumit P. Neonatal screening
with otoacoustic emission in one year at
Ramathibodi hospital. Ear Nose Throat and Face
2003; 4:27-41.

9. White KR, Vohr BR, Behrens TR,Universal
newbornhearing screening using transient evoked
otoacousticemission : result of the Rhode Island

Hearing Assessment Project. Semin Hear 1993:14:18-29.

Krabi Medical Journal Vol.3 No.1 October 2019 - June 2020




finusduatu (Original Article)

10. Joint Committee on Infant Hearing:
American Academy of Audiology ; American
Academy of Pediatrics; American Speech-
Language-Hearing Asssociation; Director of Speech
and Hearing Programs in State Health and Welfare
Agencies.Year 2000 position statement: principle and
guidelines for early hearing detection and intervention
programs. Pediatrics 2000; 120(4): 898-921.

11. Jariengprasert C, Sriwanyong S, Early
identification of hearing looss in high risk newborns
and young children by using optoacoustic emissions
2002; 7: 9-1.

12. Brass D.and Kemp DT. Quantitative
assessment of methods for the detection of
optoacoustic emissions. Ear and Hearing 1994; 15:
378-89.

13. Vohr BR,White KR, Maxon AB, Johnson
MJ.Factor affecting the interpretation of transiente-
voked optoacoustic emissiom result in neonatal
hearing screening 1993; 14: 57-72.

14. Yoyauszuianading udeyansziiou
AUNNIT NTUAUASULATWAIUIAUAINGTR AURNNIT
ﬂiwsfmmsﬂ’mmé’l’muLLaszmﬁl’uﬂwaqué (Toya
oy Jufl 15 fugneu 2560).

15. fiuwa Wigung. N15RTIIARNTEINISIAEN
Tunsnusniindeiniesnsramdesasiouninytulu
1594N1U188191184. 215815391015 INA/IAN e 4.
2556: 15: 122-8.

16. Chareonsil R. Results of the Sawanpra-
charak Newborn Hearing Screening Program. Chiang
Mai Medical Journal 2015; 54(2): 81-8.

17. Kumpol K. Newborn Hearing Screening
by Otoacoustic Emissions in Angthong Hospital.
Medical Journal 2013; 15: 122-128.

18. Srisuparp,GleebburR, Ngerncham S,
Chonpracha J, Singkampong J,High risk neonatal
hearing screening program using automated
screening device performed by trained nursing
personnel at Siriraj Hospital:yield and feasibility.
JMed Assoc Thai 2005; 88: 176-82.

19. Joint Committee on Infant Hearing. Joint
Committee on Infant Hearing 1994 Position
Statement. Pediatrics. 1995; 1:152-156.

20. Joint Committee on Infant Hearing. Year
2000 Position Statement: Principle and Guidelines
for Early hearing detection and intervention program.
Pediatrics. 2000; 106: 798-817.

21. Joint Committee on Infant Hearing. Year
2007 Position Statement: Principle and Guidelines for
Early hearing detection and intervention program.
Pediatrics. 2007; 120: 898-921.

22. Siriwat T. Neonatal Hearing Screening
using Otoacoustic Emission at Ranong Hospital. 2017,
31:211-211.

8 Krabi Medical Journal Vol.3 No.1 October 2019 - June 2020




