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1. Caregiver concerns regarding hearing, speech, wel v o o 19”; al a s 1
language or developmental delay AUSNINIUIANITILLUINIEINITANNITDINTIT LAY ULUNIINLUINLNAVDIUISINA NG
2. Family history of permanent childhood ilrJﬁJfg],U

hearing loss*

3. Neonatal intensive care of more than 5 days,
or any of the following regardless of length
of stay: ECMO*, assisted ventilation, exposure
to ototoxic medications (gentamycin and

T5aNEIUIATIVI NTUNTUNNE NIENTIEASITUAY
NvInendelan fe udnuwnnduralseinelne
FWINEIRENITWINEuiasemelne

tobramycin) or loop diuretic (furosemide/Lasix) M1y JCIH 2007 g2 ER a o Ao A

and hyperbilirubinemia that requires exchange TWJ'JVIEHﬁEJEJG]U?LLWVIEJLLWQU?:‘»WI?TI‘VIEJ

transfusion aupulandudainewaznsudlunmsyanisssmdlne
pass refer N

minnamﬁﬂe

4. In utero infection such as CMV*, herpes,
rubella, syphilis and toxoplasmosis

5. Craniofacial anomalies, including those involv-
ing the pinna, ear canal, ear tags, ear pits and
temporal bone anomalies

UsIANsNNT  witytun Buud
i 3 CJ L3
Screening OAE y11a Wnsnsal

Tauuzin/audne/

6. Physical findings such as white forelock, aﬂmuﬁwmmi < LLﬁu/'VﬁaAABR - Y an
that are associated with a syndrome known to 185y pass I IV WA
include sensorineural or permanent conductive NN IASNITEAYU 9UDDNLTINYTUNE a ¢ & 4
hearing loss WUNAIIN 1‘ LYY W.A.2562
7. Syndrome associated with hearing loss or aqquaeuawg
progressive or late-onset hearing loss such as o ~ e \
neurofibromatosis*, osteopetrosis and Usher refer IUIUNUN 1,000 Lay
syndrome; other frequently identified syndromes
include Waardenburg. Alport, Pendred and pass LL‘UU‘U"ITMWU ENT 31A1 100 UM
Jarvell and Lange - Nielson 1 aL 1 ﬂ
8. Neurodegenerative disorders*, such as Hunter aatuy U v o ' a
syndrome, or sensory motor neuropathies, (LauaTmaﬂmv‘hmuﬁmv‘huuwwmiﬂ"wnia} \ ‘V]aqaanI‘Nwa’]U"la °lla?da‘VI'N'USimmniuwaemunwaagmt‘m“lﬂm
such as Friedreich ataxia and Charcot-Maries- nsladulumsnusniinvesUsemnealne Sui o o o o e -
Tooth syndrome 18 7.0.60 , ﬂmm/]’]ﬂ']u’i]m/]']l,l,u’.}ﬂ’]ﬂﬂ'ﬁﬂﬂﬂiﬁ]\‘iﬂ'ﬁlﬂ8u1uﬂ73ﬂLLiﬂLﬂﬂ7JaﬂU§3LWﬂVL'WEJ
9. Cuttgre posit\'\./e postnasa% Infection.s asso.d— . UiUTmUﬂni:aqni‘iumiw‘l’mw 32 W.8.60 ﬁﬂLLuzﬁ”lﬂﬁﬁ'ﬂﬂiaﬂmﬂﬁﬁﬂumiﬂLLSﬂLﬁﬂ‘umUismﬂlMﬂ / UISUISNIS
ated with sensorineural hearing loss*, including ° Nauizmwmsmmﬂﬁmwajmiam o o o, o . A Y am n e T4
confirmed bacterial and viral (especially herpes u’WaﬂLLWVIETLWiﬂUiZI:VIFﬂVIU sihufivsygunny Screening OAE? VIYVUN GULLE, WU Iwmmm, IV WNIAT.-- WUNATIN 1.-- NTUNNA
viruses and varicella) meningitis BUNTIINTY Uil 4 LLe.61 P, I aa S o 2562
10. Head trauma, especially basal skull/temporal ® U5z fiensai NI INe1§8InT1Y WAL/N3DAABR TINGWIATIYIN NIUNITUNNY NIBNTWAGITUEY, 56
bone fracture* that requires hospitalization Ingrdenuisunng s s1¥inedegiuig
11. Chemotherapy* wnne LLa:aumuTﬁmﬁuﬂafzwgnuaz Y -
Note: risk indicators that are marked with * are of msuilunswawisUsamealne duitdsesgu 84 w1 : AU, AN
greater concern for delayed-onset hearing loss. anszhaudmhuuamensiansenislddy refer Q7AATDREE
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[DNLM; 1. Hearing Loss -- diagnosis 2. Hearing Test--methods 3. Infant, Newborn WV270]
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Auditory Brainstem Response
Automated auditory brainstem response
Auditory neuropathy spectrum disorders
Auditory Steady State Response
Behavioral Observation Audiometry
Conductive hearing loss

Distortion product otoacoustic emissions
Early Hearing Detection and Intervention
High-risk hearing screening

Otoacoustic Emissions

Otitis media with effusion

Sensorineural hearing loss
Transient-evoked otoacoustic emissions

Universal newborn hearing screening
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(Guideline Principle for Early Hearing Detection
and Intervention, EHDI)

nsnsransladuludnlaedunangAnssunismevaussedosilaenuas
Ignaliniueulufinegiini 8-9 1eu'? lutlgtudslounnadansesmslidu
TumsnusniAelagldirdosiiensiaideingide (objective test) Ao otoacoustic
Emission (OAE) uaw/yse auditory brainstem response (ABR)

The Joint Committee on Infant hearing (JCIH) 2007** aduayulviiinis
nrafanseemsladulumsnusniin Tnedinguszasdifieliinnidedonas
Tms¥nwlugnnensgadenisidiuldesnmnds maemndnldiuns
Aadedasitymdunisiauienudn nse1y nsdeas e1suaivazdany
Ine) The US Preventive Service Task Force (USPSTF) AMUANISASIIAANTDY
nstadulumsnusniiniduriugdisgau B (recommendation B) na1ife n1s
n3raRnnsosliuszloviagedniay danusuuouluszauUiunandaunn wag
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finsiuatmnenisnsadansesnslddulifuiiay 1-3-6>° Gauneis
INLINANYNAUABINIUNITATIIARNTBINTILAEU (Universal newborn hearing
screening) MelupNe 1 Wieu G man15nTI9AANTBINTStRBuliMUABWINTI
\Wien5ifade (diagnostic or comprehensive audiologic evaluation) n1glu
019 3 \fiou uavnsniilddumsiteduiniinnzmsgapdenisldtuazliiuns
Snwuazituvensldgunielueng 6 ey

nsnsadansesnsladuduifisdiunieveslusunsy Early Hearing
Detection and Intervention (EHDI) Na13fie waNanNNIsnTINAANTBINITHABY
e PasTwsruUlvinseuaquisnIsnsiaitadedudunslasu aunsafaniy
WnmsnusniAeiladsnunisnsadanses ielianunsouinaiionsitady
(diagnostic audiologic evaluation) LLazﬁmmmmams%'ﬂmﬁuw”mﬂﬁ@uiﬁ
ATUIUUAINGUTIY

TUSUNSUNITASAIAANTBINITLABY AU Year 2007 JCIH position
statement updates’ {9AUTEARNUUA 8 VB

ffoil 1 AdrAnarmvasnsgaydenislddulunsasiadansaanisldgulumsn
usnina (definition of targeted hearing loss)*

Permanent childhood hearing loss® or permanent congenital hearing
loss PCHL), congenital permanent bilateral, unilateral sensory or perma-
nent conductive hearing loss to include neural hearing loss® (auditory
neuropathy/dyssynchrony) wanefia a1aensgaydenislagusiining 9*° wu
n1suideade (conductive hearing loss, CHL) Usvamyide (sensorineu-
ral hearing loss, SNHL) wazwtanas (mixed hearing loss) ﬁ’mg%’mﬁmuas
a09dns JOH 2007* gadfuynsnusnifedifimsgadensladuluseauiinnnnin
visawhfuu unanstuly (moderate and greater degree) @silnasionisaiaun
AT NSYA N5ANY Feauwazensual lusseendssiunisgadsnisiagulunn
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seRukarynTila AszAUMIlaguuInndt 30 - 40 wawa®’ Tuanudiniinasie
N3N (speech recognition) A9 500- 4000 Hz

foii 2 WinnsumansraransesnslfBuLaznnsn52391 (Hearing - screening
and rescreening protocols)**
finswdaldsunsunsasiadansesnislasulumsnusniineenitiu 2 nay
fio MInusALARUNG (well- infant nurseries) WagmsnusALAANGUIADS (NICU)
\osnmsnusnisluveriheviin NICU SewuldUszanafesay 10-15 99am3n
usnifntiasun fanuidssiiasfitiymBeadulszamyyinnuinun (auditory
neuropathy spectrum disorders, ANSD) wnndmsnusnAaunfnaly’
ANSD (ungulsafinsaanuanuiiaun@sneiniesiionsliiinaisinenin
fwaguuydiuuen (outer hair cell) vihauduun@ na1afe fina OAE Wuund
LLaz/ﬁaﬂﬁ'uiw%mam%ﬂu (cochlear microphonic, CM) Un uil ABR #a
Uni F019anuinUnAveuaduuydIulu (inner hair cell), seesia (synapses)
voasadvuyandluiudulssam viedudulszamios fthonguiionafissdu
nsldduiiduund vieRaundlddudyiafisadniiosaudamuan vl
sefun1sldBuliaed (fluctuation) seRuresnsldduiinsilnewginssuas
liduiudusesunsladuiildain ABR vide ASSR ynseiitlgmeunisuenues
fyn Inelannzegredsdmafitidsssuniuainanzndey Weflinsnsianis
dansesnisléBuludnusniiarialy wuiesumnuedlsail 0.09/1000 veudiniin
Tl vido¥evas 6.5 voasnAifiymyRausiuie’ uinsnsradanseanisiaiulu
winusnislunguidssznuauynuedlsngedi 5.6/1000 veaiinifalusiviony
Sovay 5.1-24.1 vauAniidamuyRwidoyvinanusyamide (sensorineural
hearing loss)™® @sldanunsoifadeeiniensia OAE Sauuzihlwiinisnsam
Fansein1slaBusien3ensIa automated auditory brainstem response
(AABR) wazdmanisnsiadansesnisladuluytndeadravislsisiou dosmsa
\ieBusunarifiadunislédu (diagnostic audiolosic evaluation) aesaziden
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solu maﬂ1'im'mé’mﬂiaqéfaamuﬁgaaam“ u,asmiml,sﬂLﬁﬂﬂduLﬁaqﬁé’aauwuau
Tsmerunasiniglueny 1 dou wesulsafifienudssenisgapdonsléu
U nzFvEesideslatunsinudsniswasuden wiednsindelunsud
Bon doalinnsnsadanseanisldduslumineundutu

Adrfnnuvasmsnusnifanguides Suaneguuuuiidenld fe Risk
Indicators associated with permanent congenital, delayed- onset or
progressive hearing loss in childhood a3 JCIH 2007 laun
1. Caregiver concerns regarding hearing, speech, language or developmental

delay

2. Family history of permanent childhood hearing loss*

3. Neonatal intensive care of more than 5 days, or any of the following
regardless of length of stay: ECMO¥, assisted ventilation, exposure to
ototoxic medications (gentamycin and tobramycin) or loop diuretic (Furo-
semide/Lasix) and hyperbilirubinemia that requires exchange transfusion

4. In Utero infection such as CMV*, herpes, rubella, syphilis and toxoplas-
mosis

5. Craniofacial anomalies including those involving the pinna, ear canal,
ear tags, ear pits and temporal bone anomalies

6. Physical findings such as white forelock, that are associated with a syn-
drome known to include sensorineural or permanent conductive hearing
loss

7. Syndrome associated with hearing loss or progressive or late-onset hear-
ing loss such as neurofibromatosis*, osteopetrosis and Usher syndrome.
Other frequently identified syndrome. Other frequently identified syn-
dromes include Waardenburg, Alport, Pendred and Jarvell and Lange-

Nielson

@
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8. Neurodegenerative disorders* such as Hunter syndrome, or sensory
motor neuropathies such as Friedreich ataxia and Charcot-Maries-Tooth
syndrome

9. Culture positive postnasal infections associated with sensorineural hearing
loss* including confirmed bacterial and viral (especially herpes viruses
and varicella) meningitis

10.Head trauma especially basal skull / temporal bone fracture* that re-
quiring hospitalization

11. Chemotherapy*

Note: risk indicators that are marked with * are of greater concern for de-

layed - onset hearing loss.

TUsunsun1snsiaRansasnisiagu’
MInTIAANTaINsladuazuiamsnusniineendu 2 nqu Ao N15R99
Annseenstagulumsnusniinund wasnisesadansesnistguanizlunisn
NaaiAss
TWsunsunsasadansesnisldBulumsnusnifauagdrdudunauvns
wwsesleltlunisngan fmane3s widshifideasuidanuiislmananivmne
auunnantunsal® uludlaguu JOH uugihidBimneauiaaiunisnse
fnnsoensldBunsnusnifsluvediiieingdidieansiaseinies AABR’ nszilu
WinnguiitinnandesdeUszamydeainnnimisnusniinund
tadviiinadensidonlusunsunmsnnafansesnisladulumsnusniie fe
1. WumsnusniAaun@ (well infant nursery: WIN) v3emisnusniianasndes
(NICU)
2. ffimsradinnseamsladu Wosmnddudwihd lilddnnvenansnision
g (Whlunsleady) szdediintestloiuszuudnluid Idnansiafe
wIalaiiu msglifesedeninuianudiunglunisulana
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3. SAUIUMNINUSNLAA F9919dnarelUsunsun1snsa9 Wesandifinisnusniin
SN msdenisnseafildnailunisasiatey waziaseseffialdy
Petios lidpndealideidostanduldos

mmﬁanm%mﬁaLLaszdiLmiumsmaaﬁ’mﬂiaa%uag'ﬁmm'azamuﬁ

LAAELIINEIUTIE IUWIUYAGINT TTUIUNIINRSNLAA mwmawamﬂmﬂsﬁ'

SuRneu ! TnefiansanantevaidsvealUsunsunisnsialaasag1aay i

Usggndldluusaslsameuna’ aunsed 2.1

INNITANTIINUINSB8EY 50.3-53 209nUI8USNISI OAE Tun15neia

AnNsaenshadu'"!! Sesay 62.4-67 19 AABR MS13ARNTRINITLASY LAY

Sovay 58-60 ldnsiaRnnsosnslaBunuy 2-step protocol

éaﬁﬁwé’@ﬁqﬂﬁmﬁmim Ao nsRemumsnusnAndilaiiunisnse

Fansosnfausnunasiatudunslddudindy sizdulngasiidymidos

nslalipsiaginue ilildlanansalinisiiadeausuusiveinisade

nslaBuldnuingUszasdvedusunsuuasnssnuiuy uazagyiiliinignea
dansesnslaBulaiisylowniluian
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A15199 2.1 Yanuazdatduvasnisnsianaazluswnsu®?

ABR - Accesses more central - Longer test time

- Sensitivity 45-100% structure of auditory - Least cost effec-

- Specificity 71.3-99.3%  system than OAE tive

- Referral rate < 2% - Less susceptibletofalse  (higher cost of
positive due to ear ca-  disposables elec-
nal debris trode, earphone

- Lower referral rate and increased per-

sonnel time)

OAE - Less expensive - unable to detect
=1 step - Shorter test time neural hearing loss
- Sensitivity 55-100% - False positive for hear- - High referral rate
- Specificity 71-91% ing loss: neurologically - OAE reduced or
- Referral rate 6.5-13%°  compromised absent due to out-
er and middle ear

debris
Two tiers screening - Lower referral rate - 2 equipment
OAE followed by ABR - Lower cost than using - Miss mild hearing
when OAE “refer” ABR only loss
= 2 steps’ - unable to detect

- Sensitivity 92%
- Specificity 98%
- Referral rate < 1%

neural hearing loss

Two technology ABR - OAE sensitivetomild HL - 2 equipment
and OAE and - Longer test time
- Referral rate ABR screen for neural HL - High referral rate
NICU 24%

WIN 0.92%
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Tsunsunsamadansesnistigulumsnusnifia Svanesuuuy Nfewls

14 uuv® Ao

1) MInTIafanTeInIshiBusieAses OAE Wieset1uies (OAE only)

2) MInsIaRanIeInsldBusedes ABR Wissegraudies (ABR only)

3) M3nsaaRnnseInsladu 2 Juneu Ao asadansesnislaBudieinies OAE
Aounard iy n32991a%eT 2 Fe3omsIa ABR (two-tier: OAEs with
ABR rescreen only if OAE is failed)

8) MsnsrafansanslaBumei 2 wiasle (Two technology: ABR and OAES)
wiaBunduluy 1-step or 2-step protocol d@ulngfifiedld fie N13msa
2-step #38 two-tier protocol As as1ARNTEINIABUlUMIALIAIARAIY
1381 OAE wazns199 1deAses AABR lumsnusniiniidnansia OAE lalru

N15A5I9RANTBINTSEBURBASaY OAE iasagnufias (OAE only)

nsnsIAnnsaInIslaBulumsnusniine OAE fiunwiunit 20 U lned
Ansdasio referral rate $ovay 6.5-13 1osinnsazanvesansAnvadlutes
m%uuammz%gmmq (outer and middle ear debris) AwinARBNIITNTIINEY
OAE fimsAnwidSeuiieuiunisnsianislagulagly behavioral audiometric
thresholds 1Ju gold standard Wuindl sensitivity $eeay 55-100 specificity
fovay 71-91°

OAE WumsnsaihrornuRnundfiwaduuydiuuen (outer hair cell)
vowyduly fndnnisvinu Ae eudesidssnseduandinadn q duiideu
wils (probe) igyduuen yiunans uasyduly wadvuydiuuenveayiulu
wihaldesidssiiunnsisnidudeundusenumistesy Mundusniide
yilaglalasinuifanulunn duiudaditadeiviilildnanmainunive 4 Awad
yuyduuenvewduluund (auanas) wu nsiithadlusesyduuenvied
yoavaddluytunans ilinansaa “liin” f1uiugend™s ABR Sedesdu
wWaesluudnisng2aen (rescreen) uananil OAE TrinaunilunisldBuiinunad

@
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famgluszuulszamnislédussiuiatulunnsaduuydiuuen aauaiy)
W ngulsa auditory neuropathy

wiegntlsfiniy OAE Wuismsnildnatos WUsvana 2 wi)? adldane
laigs (deuyilamdansvhanuazeinudannsatnduanldlvlls uaglisdes
Tdurusudeyga) wagidesialden amnsannalalaglidesenfuanutiung
fiew ilernunstineusudesufannsonsald wesdloiiuszaunmsainsnse
Fansoanntu snsinsnsasliiuaranamudidu wieves OAE fl¥lunns
M529AANTDIN 2 Uselan Ae TEOAES (transient-evoked OAE) Way DPOAEs
(distortion-product OAE) dwsunsnsienansesnsladulumsnusniiasieg
1309 OAE Adausn wugtlinsaemsnusniindlesiguinndt 48-72 dalus
NSNS ATINTAIe (referral rate) LpsanlumsnusniAnengiosndn
24 Flas el sdandsdnduydunon wagydunans silssasnsdstegeda
Yovay 5-20 usitnIansniiongannnd 24 $lus Snsnsdseaziiosninies
ax 52 demsnmadansesndausnlairinn aunsansiasiadedt 2 Aeufimsnusn
Anezndutiu uardinsnsaasiased 2 Seliniy awnsatauinsie OAE 8n
%1 uwsonaazifunmsasalnethuamansnisdenumne wilvnsladw) e
ANONTINTTAWID

AMIAsIARANTINTSIEBUA8IASaY ABR isag1ufiaa (ABR only)
nsnTaRnnseInsiddulumsnusnindieiries ABR Sununundt 30 9
srozuandinmannanmglumsnusniianguides fe conventional ABR lagdl
nsfnyIUSEUTEUAUNIRTIaNSLABuLRIE U (gold standard) Men1sneIa
WUU behavioral audiometric thresholds a¥iiAn sensitivity $98ag 45-100 uag
A1 specificity $o8ay 71.3- 99.3°
Hagumsnsiadansesnslédulumsnusnifnliiaiosdienfinisulana
dmluil® (automated ABR, AABR) lngltiinaudi (criteria for pass or refer) fida
Tneustnindniadosdle awnsaldnmadansesnisiddulunsnusnifalilag
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Wmhiflidesdianudiung ey lisududemsnlaeinnveansnisie
Anune Whlunsladu) nansradunu (pass) wioluuu (refer) JCIH 2007
wurthlilfiedesfletlunisnmadansemsnusniiandudssiiueusnuluver
theAngn (NICU) ilusseznannnnin 5 fu Tnewedesilo AABR gqmmgmszﬁu
A7 35 dBnHL® wilumsnusnifnngaides fawinageiiunisnsadansoenis
ladu AmsiEh@enudaymves delayed - onset or progressive hearing loss
Feorafntulunendsld

NMIATIRANTDINSIATY 2 Tuney A ATIRANTBINISTIABUEIBLATe
OAE riounazdlairiny ns2991assi 2 #281A309A579 ABR (two-tier: OAEs
with ABR rescreen only if OAE is failed)

Jumsesiadnnsesieinios OAE adausnneunduthu wazmsiagnaae
1P509m579 ABR lunsaifinanismsra OAE lalshu (NIH 1993) Fansnsiasieds

Uheandnsnisdasie (referral rate) Weunineway 1 In1sAnwatuaywisd

ilesanilfuyusioysyavsaa (cost effectiveness) findn1sns1asne OAE aeng
Fen n9raldming anlianglunslifaniuddes

National Institute on deafness and other communication disorders
health development conference! WugINIIATIAAANTOINSIABUMIE OAE
Aounazdmalsiiuluymilvidoansdns sawmsraifisifinsoiries OAE vide ABR
Ald wudn srnsdaretiesnineray 1 wavdaranuly (sensitivity) Seuay
92 wazAMUS Y (specificity) Sosay 98 lun1s3fadewingifl bilateral PCHL
7i 40 WTua

msasaadansasnsldBudaes 2 wiasile (Two technology: ABR and OAES)

Tunislusunsunisnsiawdadl m1snusniind oI 1un1sAsIaRIEe
w3asflotiednnseensdl mild hearing loss 1A31n OAE LagauNsaAnnseen1g
Usgannydelaain ABR wirauteinlaen wagldatlunisnsiaunn iWvune
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Y94lUsunTuNIIRTIaAANTaslumsnusnAa JCIH 2007 Aa 1 - 3 - 6 goal W
Ua30u The US department of health and human services atuayulasing
healthy people 2000, 2010 lafin15l4@1 EDHI (early hearing detection and
intervention) program yALNUA1I1 UNHS LWS’]umﬁmiaﬁ]ﬂﬂﬂiaﬂmﬂﬂEJouu
SuneuSuduitessdummsniitiiammslétu Tasinstezdidalds eowin
fliikunsasandanseanislddusonniunsnseitedefiududiedusy uay
Timssnwitusnslédusiely

m Diagnostic audiologic evaluation

msnusniAeynAuiliiunsasedansesnslidy asldsunmeitede
difuileodudunslitu (diagnostic audiologic evaluation) fiauany 3 naw

JCH uughilumsnusniianguides faufagshunsmsadansesnslidu
mewf]mmmiamLasjmilmsmmmniumwaalfﬂ delayed onset hearmg
loss) Iﬂ&JLQW’]”LﬂﬂM@JUiu’m ECMO uaznsinide CMV aduanmemdn faihy
miﬂuﬁﬂmmﬂquLaaqmiumimammaEJ (diagnostic audiologic evaluation)
Feiedo ABR agstion 1 ada Lilaany 24 s 30 wie 36 Hou'"
prvUszllusunsfaunsiussegiiony 9-18, 24-30 e wagilefiym
msgaydensidBunsldumstusunsitedelaglan ae udnunns uagiluy
aussnammdnsinw lastnnmandnisdonnuving uilunsladu) a7
sgannsndenuarldindosteilaivngaulinglu 1 Woundsliunsidads
wIRatteueluany 6 Lhou

LATAITINIT

m. Medical evaluation
ysnusniiemnaudldsunsiteduininnensgadenisladu (hearing
loss or middle ear dysfunction) masassialiknndianizniay fievhn1snsa9
Wisfusioly wu MamRveINsaadanIslaoy AuRaUnAludLdY 9 flonn
srnuuiusazdielinmssnviiivinyay Meazdenznanluiitedely

0
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4iadl 5. Early intervention

funAseswassnusnifniidnmensaydemslauisafeuarasstng
Asndnanumssnwugdumsladuligiaauasaasldsumuugidnindos
wudnlunsradiuduldfianiuneuna lafifinguanuiiguasasativayudesd g
Fosodornusufiefulunanenguanu wu dnnsfinu thinvemaninsdoniny
vy (WAlvnsladu) wariinnmansnisdennamng Whlunsye)

Y A

U8 6 Surveillance and screening in the medical home

ArsiinisAnaunisimuinistumsnusniiaynanlindulumufivue
(developmental milestones) Inan1sdanangAinssu AuEsaNeNIstaey
funaseanslafuduuzilumIgua wazUseiiuimuniiiAeadestunslaouly
#in wazidinynaumslssumsUsziiunsrsanslaguiiluinnsgu (objective
standard screening) Tutse1g 9, 18, 24 wag 30 ey videudlolafimudigunases
firufnafeiunsliou

[l
=1

421 7 Communication

Tsamenuiamsiimaidawanisnsiadansesnisiasulvidunasesuasiiusnw
weunaiinegse e liiunasesaeeiingg3s Aanm Iranusiugunasesty
FoanelulaflmiiAeaiunslédu ileflazsndndulauandeniBnssnuitug
Tmnyay

8% 8. Information infrastructure

SgUIamsilsruun13InnIsUeya (data management and tracking system)

WoEAnALLAzUSUUTIIUTUNTUNITUINISVRY EHDI SauialviAuuztneig 9
Tunsguasnwisioly

@
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n15UszIliuNalasan1s (Program evaluation)
#13 JCIH 2007 Tnedanaefunsgrudsliiduiysdanuduianio
JsyAnsnimuadlasins delud®
1) osaz 95 vaamsnusniinlasunisnsiadansaamslasunielueny 1 Weu
2) §n1n15dsia (referral rate) Hoanin Sevay 4
3) foway 90 vownInuIniAndlikiunsnTadansesnslegu dsuasaiu
WBuionitadunelueng 3 1ou
4) $ovay 90 vownsniiimgydenmsléduldsunmslimsdnumiefiugns
logu nelu 1 Weuraannlasunisitade
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InSovidod1KkSUNISaSIDAANSDOL

wsesilonduinsansulunisnsiaransesnisiasulunisnusniin wisesn
W 2 wadle lawn:
1. Otoacoustic emissions

2. Automated auditory brainstem response

Otoacoustic emissions (OAEs)
L'i‘;lut,?imﬁwuiuedam%aLﬁmﬁua'1ﬂmiﬁfmusuamsﬁzu‘[,uﬁﬁmﬁwﬁlé’ﬂﬂa g
Bosiaziunnn rinlumihevesmussinnuduansaiuldsaus -10d8 SPL
89 + 30 dB SPL! Tneidesionaiiniy 18esmusssuand urdauannaziiinng
pdniiidssnsedu vlmAnnaedeules outer hair cell vasytuly
LﬁmLﬂuwé’wmﬁmﬂé’umé’qm%guﬂmqLLaza'amuaaﬂlﬂﬁm%u’uuaﬂsialﬂ
1309331 otoacoustic emissions Auutiuldlun1snsiadanses
Astadulunisn s‘z‘imamwﬁlﬁmmia‘tﬁ%’agaLLsﬂLﬂummﬁ g@1u15auen
HANIATILNLA yonaninansnsrafiladaiiainula fevay 1007 was
AUTNIEEY TREAL 913Iumiﬁ”umm3ﬂﬁﬁﬂfymf1ﬂﬁqzy,ﬁaﬂf1<ﬂﬁ€u
dnsudssinalnenuin NMInIaie OAEs IAaubhiasdssasas 96 uagAIy
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e Touay 98 Iﬂﬂﬂ'waqmmhLLazmwm"wwaﬁ?ué'ﬁyuaQﬁuwawﬁﬁaé’aaﬁu
i seduidesdanadenlurasiinga 01gfvhinisnen msldinga (probe)
anmevomanluvaeinga waefid iy Ao Sluviuman (vemix) /Ay Tudesm
vieihirluydunanss’

i3eein OAEs (urdesilofifianuazanlunislie lidesenduninu
sudlslunismeavauesdlun1inga (objective test) Tanatlunisnsiamsnunag
swliiun annsansiaueny bisndudesdadaluih livilimsniinanudu
U uavannsansnlalurngndunusssund aglidodifueueundy 3
MInTIIaNIsaNIsAsIalaluisdeunumed Ui visedauan wava1use
asdlalaghifnadadodn o Waseldnmsniiaasufmuasaznisniie
roufuuA saus 34 FUav dwSuedewmsiadansesdannm AdesEnanTo
wUanalalagdnlud® n1sguadny Mlade wasaunsarnAuNyinn1IngIacn
nsedlding adugunsaivangan waglouianlilu lasinisnsadansesns
IgulumsnusniAnegaunsuaneiialan

N139TIINUIANTNBUAUDIVBULAAIU (present OAES) @unsauaven
faviane q Asliieatestuszuumsladu wu nalnmsdndes (Conductive
mechanism) vaayvhenldund Snsasteundutesdesnydulugyiunans
waroongyiuuenld tufe lifiniseaduiiytuuen Weutmvhauund vie
Uwaﬂﬁammamgiaﬂumsﬁwmumam%’jﬂu (integrity of cochlear amplifier)
viowaduu (outer hair cells) F1vaulduna" warlumsrdindulngdodn
OAEs fianubimennurnunfves outer hair cell wilianunsaueniisninuin
Uﬂa‘ﬁ'tﬁmﬁuLﬁuﬂﬁzammﬂé’@uﬁjﬁ 8 (cranial nerve VIIl) Maidgavesszuy
Useamnskadusyau brainstem (auditory brainstem pathway) wisnaln
NMSYINUBITTULUTEEMNISIABU (auditory processing function) 161
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Automated auditory brainstem response (AABR)

AABR Wunsasraaauliiinislesunuusalud@ [nsadansesnislady
Tumsnusniinduiuann Thnainsiatieos wavidealda1etes @1u1sansialag
yaansilildinnsmansnisdeniumng wAlunsladw wideaduynains
Frumsiinldidesdionniuegned wiosdlerausmludd wanmansiadu
pass W38 fail (refer) luiffasfinsudana nawinsnsaald criteria fivauvie
Smuntulnglssnuvesusiazive n1snIaRe AABR wuiilna referral rate
Sowaz 0.2-3.1 (Barsky-Firkser & Sun, 1997; Lin, Shu, Lee, Lin, & Lin, 2007;
Mason & Hermann, 1998; Stewart et al., 2000) 3 sensitivity Sowaz 100 way
Specificity Saway 96 (Jacobson, Jacobson and Spahr, 1990)

8n1391979
anufinsrvasfuieaioy msvdndesnisasiamtdiinay wiiaies

s¥UIPRINA Vizean TN ALUARYiY

1) nanfimianzadlunisnsiadin Ae neudinudu vieusuils q vienswudinaune
fndslimuunyszann 1 92l Sududndnasiesliuiuielfidnas

2) 3fn electrode TUFTRMuAuuzlugioveusazdvemszaunsal
p1aunnAeiy wilasndniiugiuitiluasd 3 electrode ¢ noninverting /
poisitive, inverting / negative, Wag common / ground

3) lushumidsiiaziin electrode fowhauarenRomtiadetiendsyan Nu-
prep \ieanauE U LUE IRl wazn electrode é'hEJ electrode paste
%39 electrode gel LLmst electrode Tsiluumeainy mmuumnaau |mpede
ance U84 electrode mamau mﬂmmiumu 5000 Teviu waeenaseani
muderimusesgiiousarivie uiiddy impedance vesusiay electrode
Tlaimasenseiuann

1) dosgroyinaivzasiadielriuvleitesyn laifinisgasu

5) @seilinsdududes click Anusa 35 dBnHL 1 click rate 30-37/second

@
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(ASHA, 2016) meluedeasd artifact rejection system dlowinlaifavile
\Ain muscle tension AN myogemc activity g9 Lﬂﬁawyimmmauam average
Vil screening time L‘WiJGU‘L! %umaﬂammimw NG]S’J?]EJ’Wﬁ@I‘ViLﬂﬂUQ 30
MaULLa'JLﬁJWi'JQGLWlI ‘Vﬁaﬁ]ﬂLaﬂﬂ’ﬁ(ﬁi’mLLa’Ju@N’mi’JﬂI‘VT@J

6) N334 criteria MU manufacturer-specific algorithms densraasens
WAAINATT pass 130 refer

N1suWUanan1snse
“PASS” uanein yneuauawialdes click 35 dBnHL @84 click 1Uu broad”
band stimulus Tutsnufigs 20004000 Hz Fadutisanuiddyuesides
AMTURAIUINITNINIY
“REFER” uanad1 yhineuaussseidios click 35 dBnHL 3991917n97n
1) 4 significant hearing loss
2) 1 electrical noise innifulUauuATsNIHOUANBY
3) iinlaifls viegatnlusewinamisnsia
4) §i electrical interference anuasalniwiia fluorescent lighting
Tunsdllsnansraidu refer fnsaamsudly test condition #ina 9 findsn
Aty udanmsadidnadineudweviotnniadiaduioly

Conventional auditory brainstem response (ABR)

N39593 ABR Lanwransiadudiuues wave 5 wave lngfvunusas
wave sgwavulssiu | 1L 1L IV waz V Wave V 10U wave ﬁiwqjﬁqm 157599
ABR threshold §n3333¢finn1u wave V laganai1usiaveudesnseeuad
B0 9 auiiu wave V 1 latency 110U waz amplitude anas audeseiuany
Fafeuitandiiiu wave V feinseduauiaiulndifestu hearing threshold
nsnTvvgldideenseAudu click ¥5e tone burst dldidss click a¢lal specific
frequency Lﬁulﬁaﬂusﬁmmmﬁqa Wudl 2000-4000 Hz drudessiia tone

@
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burst 1Ju specific frequency annsoidennsiaiianud 500, 1000, 2000 Lag
4000 Hz lel 11350573 ABR wansradunsnnues wave fodldnmsudana §nsia
maduinnemansnisderumang (wilunnsleau) ABR i sensitivity Souaz
45-100 (Shimisu et al.,1990; Smyth, Scott, & Tudehope, 1990; Stevens et
al.,1990) wazdl speciﬁcity%@&ﬁz 71.3-99.3 (Durieux-Smith, Picton, Bernard,
MacMuray, & Goodman, 1991, Savio, Cecilia Perez-Abalo, Gaya, Hermandez,
& Mijares, 2006)

yaansiviivihitlunisasaadansasnislddulunisnusniia
yaranslunisnmadansesnsidduiuamsoudsoonléidu 2 ngu Idud
1. tnvmandnisdenumang walunslégu)
2. YARMNTMIMSWMEd 1 eradudminaineimansnisunmd nerua
Hthenenuna viseyaansauiiFesiunTeUIEaI ITadansesns iy
fauifBnsnnadanseanislddulunsnusniinagyinldie ndesilonily
yhldlsigaendudou msudanavildlnesmlut@ udAdsdimudnduiignsion
foslasunus Invinwe wiadaTSuazdesyiwing q lun1snsadanseanislagy
Iﬂ&JLQW%Wi}@ﬂﬁN“&J@WﬁSﬂ msidenuaznisld Probe tip limnzaugnsies
ﬁmmmimamuwmaaaLmaaaﬂmmumw ezmmaqmﬂammmmmmwmm
e Lileazandnang “lisiu” Teglunmsinn wavdsiddueaninge
dnnsesnsléu fio asdesinszuiunsmunuannw dnsugua AaniEos
AINNYNADY UAY consistent test VBINANITATIVAIY

@\)

&
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151471 4.1 Guidelines for an ABR test protocol for auditory screening
of infants and young children (Hall, 2007)

Stimulus parameters
Transducer

Type

Duration

Polarity

Rate

Intensity

Masking (nontest ear)
Mode

Acquisition Parameters
Electrodes

Noninverting

Inverting

Ground (common)
Filters

High pass
Low pass

Notch
Amplification
Analysis
Pre-stimulus time
Sweeps (# stimuli)

Run (replications)

Insert earphone
Click / Tone burst

0.1 ms (100 microsec.) for click
2-0-2 cycles for tone burst

Rarefaction

>20/sec, e.g., 27.3 or 37.7
> 35 dBnHL

Unnecessary

Monaural

High forehead
Ipsilateral earlobe or nape of neck

Low forehead

30-75 Hz

1500 or 3000 Hz
None

x 100,000

15 ms

-1 ms

Variable tim

Two or more

&
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Auditory steady state response

msUszfiuszaunisleuludinnisnusniinfifiongdesnin 6 Wou awnse
Tin1smi9eABR WuasTidenldiusdenineng uaisiiideide fe n1snsaan
< aa v [ a Aa X 1 & . | Y a
Fawazaudnnslundnnisveadesiiiatulutieatay o (click) dawalimia
nsnseAulunuuInuni1eves basilar membrane Tuyguly vinlvldanunsa
JEULAAEANALIENLILNITATIARIY tone burst FIRTIIAILAIUDTILAVLAL
@1115058Y specific frequency afaws 500-4000 Hz wasuslyianunsauen
TEAUAINTULTIVOINTYAENITLABY SEAUTULIINNLALYIVWIN (severe and
profound hearing loss) 8an3anfiuled FaauguLsviaesseAuillinssnw
d’l d‘ U U
NuNLANAINNU

Y aaa a ! v . a aa o v

NINTI9ALT00U 9 AWINNIINISIEES click Ao N13RTI9TTadEe1e
auditory steady state response (ASSR) t{Jun1snsiainszaunslaguiiiuiiign
A a o o A a £ va o o
nudine 9 lnednandygranieduraslasudsdusuvesdygiadi
nszuaUszamimineInMsneuauesasiuaNadsnszAulugnIIAUG,
aLdeensesuideLilad (continuous tone frequency modulated tone evoked
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potential) anunsavensziunsladuluniayanuiiingalnesnluif

Tul A 1981 Tnsiimuniaesile ASSR nnsaidadegtiefifimuunnses
nansliau Tneidosiilinssdu Ao 1dvsudavs (pure tone) fignuiuusisnny
Arangaufifolurnduin 40-Hz ASSR iflelinsedunisvhaussuuusvam
nslaBuluanedlinanmsnsansnouaussiidaiou usldnailiviueu Ao wa
mMsmsaeazinsasuulauiiensieluvusigtaendy’ viodinmsniidos
Teuaunay™ vinlin1sun ASSR wldluvnsaddinlulasuannuiien

soutul Ar.1995 lalinnsusuwmatianisnszaulvi Inelinnsusunnades

v o

NEAUTININTU (70-110 Hz ASSR) vilinssAuidulszamludiwvesinuausaduy

9
]
[ =

vén \ensievaeiftenduvieiinnsnidestieuoundudslinanisnsie
furuouuanideiald® wdsntuminsaifadedie ASSR Tnsdamedianis
Udesidensedunuulmidiesulfsuamuiomnnty wanduadosioddnlu
Hagtuiitreasiaidadediaeitmnuunnismenislsgulasamsludiamsn
wsnifn sasldndeutu 2 1 silvinsraldnnatu analéfasuaisninud ven
seaunsgadenisliu wu e (mild) Urunate (moderate) uuss (severe)
W3aynuIn (profound) et NANTITINNLATEI ASSR wandluguwuureInTIvlLans
s¥aunsladu (audiogram) anunsaltifisulResiunansnsiansiabumeides
13av% (pure tone audiogram) ¢ Usziliudunanismsransladuls (objective
audiometry)**"® (gﬂ‘ﬁ 5.1)

N3nT9698 ASSR Lun1sAsanIsinuvesiuaNewhematianisUaes
Feath 4 Afsameusinsiuavaiiaue laedeeildlunisnssduusiasaing
Huidesudav’ (pure tone) Tunrmidtag 500-4000 Hz Mior9vwfinnsuiuusis
ANl (frequency modulation, FM) ‘vﬁa‘d%’uLLﬁqﬂawmqﬂmaaﬂﬁuLﬁaq
(amplitude modulation, AM) Fudesnseduimariagddeudrsenun e
Jieuiu ABR 39lfideanseduiisilusvezinandy 4 (click wae toneburst) desil
Tdnszduves ASSR idudesdifasninin ABR dewaliinsavUdosidesdiiimdsny
LagAUAURLABINTEAUTIlANEkaZIINNT ABR

@

L ! <
AuthmsAansop ¢f)
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Tnevhluidsansyduiidsgauos ASSR Uszanal 120 dB HL usinusagegn
voudeanseiuluinios ABR 11ifu 80-90 dB nHL® f1ifun190 529 ASSR Jeaansn
wenitheiinsgadenislatulusefusuuss (severe degree y3oUsanm 70
dB HL) wagssuymuan (profound hearing loss) aanainfulangglinisiny
fhuyiuandreiu Sadudesiinogmimondsnszdulu ABR Aisildineiay
nszdulufthefifianuguussomsaydonslaussduil®

ASSR Wumsnailtinaluladiviuasie fnsudananisnsalaelusunsy
AATINIADRSILIR (phase coherence wia F-test)! dvglinananynifue
aradefomuminadatmanisanansidiuiudarudululdnntosifies
Ta fnsreenansauananisnsraliviudl ilvselsifinsmevausailofinislides
ﬂszéjuﬁmmﬁ@m 9 FeagadnoadstunsenuNasiy audiogram (behavioral
pure tone audiogram) yiliesionIsLlaNg

ASSR Audiogram - Left ASSR Audiogram - Right

-10 -10
0 dBHLcg 0 dBHLcg
10 10
f 20 20
30 30
17 " .
(0] * (0] A /
(0] * 50 (0] 50
o/ i &0 ) 3 60
& ‘ 70 o) ‘ 70
80 80
20 90
100 100
110 110
120 120
130 130

500 1K 2K 4K 8KHz 500 1K 2K 4K 8KHz

gﬂﬁ 5.1 Wan15m539 ASSR estimated audiogram
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UTHULTEUAUNIIRTI9928 ABR N150ULAZ S8 UNaR s ltAug ey
LLazﬂazaummﬁmaa;ﬁmnuaﬂmmfl,ﬁsmﬂﬁzéjusuaa ASSR fanunsalaouides
maneauingen 9 fu (500-4000 Hz) suyrhsaesing wiuilazddesifisaud
amnuiifenuytdladimids egrslsfnaniietesiuliliidssnszduaimd
w14  Adeemfeutuinissuniufueadesiilinssduasentudesuians 0.5,
1,2, 4kHz) ﬁgﬂﬂ%’mmé’w AM lusasiitneiilugag 70-110 asra3und (70-110
Hz) whifuuazasasianudesdenszauiliAu 60 dB SPLY

10991nM139599 ASSR iunsnsaan1sldduseiuiuanesuieniu ABR
1nein electrical response T,ﬂzﬂ,maqmﬂamwmauuamawmsJ (physiological
response) 'ﬁ”ﬂumﬂmaumoﬂmmmmLmﬂmamﬂmﬁmamuaaamumﬁm
M313N15LA8YU (audiometry) mmaamﬂam’]mwua%aﬂ@m‘a (behavioral
response) GalagaulvgjsedunisldBuain physiological response qxdin
111N behavioral response

ﬁwmmwmuﬁﬁﬂmL'%"aammgﬂéfaqsuaqaﬁzéw”umﬂéﬁ@ummﬂ%’aqmw ASSR
Tuglvgjuaziinengannndt 6 U Sanuuanaaussaia 5-15 wdua sening
behavioral hearing threshold (BHTs) wag ASSR thresholds™"? aasuaneieiy
Fuifulladevansegne Wy wdesdledld mudlunisasie m%wlmumimw
NITUBUNAU LAZNITIILADTAN ¢

Foudsdinnusndufiavdoulamazaanzussiuanuldduan ASSR
threshold (physiological response) {u estimated hearing level, eHL (beha-
vioral response)™* ﬁaiﬁammﬂﬂ'1ﬁuaﬂﬁzﬁummqmmqumLﬁamﬂé@u
suvmsUSusEudinausluese e ileing 9 2zdALNad9191n behavioral
response anun MsulasAmaniisdauddyedidaitoasuandesysi
AUTURIIVBINT A FENITIAEURE1gNABY FarAINarON15INLNTS Y
ol

dmFUMITENURA ASSR th wiHdulvgiedesieadldeudinsedudy
%U7e dB SPL (sound pressure level) 38 dB nHL (normal hearing level) N3

&
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FIBIUNAVDHATIANT0E T8 TunUIY dB HL (w5U ABR n13318911
Han1595399zlu dB nHL) lu ASSR AuUnfasgnaesmine dB HL (physiolo-
gical response) Ao nsladuunfnazaALlamule (correction factors) liemn
U al U I 1 .
seAuAMNTULIIvRIN1Sgadenislatulumiie dB eHL (behavioral response)
WaRIRan15199 5.1 agnslsiniu nislisaarlunisudasimail (HL - correction
factors = eHL) Sndudesdinsfnwuazidedinfuiomaiuiuouunian'

Feunsléfan correction factors Litewdananisnsialu ASSR msagldie
awszainse e (uees ASSR Uneguaisaiagyinsulasendng correction
factors Fagnifiuidumiemnudiegluiaieaazannsauansneifu dB eHL
oonulednlugi®) luss1ei 5.1 a¢laifien correction factors Yeansudeswila
bone conduction 118431nN15¥11N157523 ASSR 5113119 bone conduction &3]
JamiFesveandusuniu (electromechanical artifact) ilinsudaraianain
Ieine® waglifindngrumfidedaaulunsld bone conduction tilevnszdiy
sgapdenslédu vililudaquulsidentd bone conduction Tu ASSR titerdu
smsgulunisnsamiliou ABR wazlifien correction factors LiteldfuUamise

284 bone conduction 910 dB HL 1Ju dB eHL

M15199 5.1 A1Unfigegavesviig dB HL (physiological response) 3113
IIUUNAVDWATOI ASSR NDaINSlasuUnAkazAwlaInieg (correction
factors) Lﬂamizéﬁ'ummiumwaqmsamLﬁamﬂé’@mﬁumw dB eHL

(behavioral response)!

Maximum levels for normal

thresholds (in dB HL) 40-50  40-45 40 40
Correction factors 10-20 10-15 10-15 5-15
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AsSR uednsflelniuariinislinadiansesasainissunalagizms
fuasfe heronisuana usluilagiu ASSR Sslsianinsnaznaunu ABR Lile
MHlunsidadennzgadonsiitu Wesnlllinsnovauswionsladuass
WuuAmsvhunesesunslauanmsianisnevausswesnauaussieidesiily
sz Insfnvinuinenuuivdlumsninazsusedugadonislaguved ASSR
tevasmnasislugieiiinisgapdenislddutiosnin 60 sz ASSR Azl
nan1smsrafiaandeuldlunguauiiinisladulnaviediaeissfunisgayde
msldBulinn uenaniimansaa ASSR gnsuniuldieandafeaeuen Wy
pAusUNMUINMIVAFaTesnd e lusamegts afusunufiunderinm
Mnndnsnileazeglutisanud (20 - 50H2) BdlndiAssunduviendenuiiinld
1NN3NTEHURL ASSR (30-300H2) silsinsutanaiiananalsdngtaelsilsog s
YULYIININTIT HANNTITI0RYNTUNIUlALartifact 1esldseiudeeiannyie
Hunszgnides uarnansneuauszivundnnil ABR amplitude dnlsile
HaRTiaunNABIRBULNN wazaunsamuaudadadsasuniusig 4 laduegnd

oehalsfnu ulinsfinuniseves AR Seditieniilerfiouiiu ABR st ASSR
uliteimilunisnsa ABR Tasitedinuazdeives ASSR ué (sl 5.2)
nsnmaseniesdiesiatannsalitoyafiddyuastiensidedouasiluylu
funeitnnzgadensladuldifuegne
foustlun1snsaa ASSR willou ABR® A
a3I9AANIBINSRBUluANTINLINLAR
avsEiunsheulueudsg 9
fUneilsisani lineuaues nievuaad
nsesmszaumsiasuluniangmang Wy n1siSendesrvneaInuIen
Usenu

31
1
2
3
il

5. LduUszamyidenanen
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f1519% 5.2 MU UBUSENINe ABR Ay ASSR
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Similarity

Distinction
Stimulus

Degree of
hearing loss

Test

Diagnosis of
retro-cochlear
lesions

Diagnosis of
auditory
neuropathy

Patient state

Correction
factors

Available
research

in traditional behavioral measure

. Brief sound

. Repeated sound stimuli at low

repetition rate

. Mild- moderate- severe hearing

loss’

. Subjective test

. Able to assess retrocochlear pathol-

ogy

. Able to identify Cochlear micro-

phonic

. Relatively less interference from

movement artifact

. Well-established data

. Alarge number of papers available

=Y

1. Bioelectric activity from electrode in similar recording arrays
. Auditory evoked potential 500,1000, 2000, 4000 Hz
. Can be used to estimate threshold for patients who cannot participate

. Amplitude and phase in fre-

quency specific

. High repetition rate

. differentiate severe to pro-

found hearing loss 70 dB
versus 90 dB fitting hearing
aids or CI™®

. Objective test

. Unable to show abnormal

waveforms

. Cannot evaluate Cochlear

microphonic

. Require a very quiet state of

patient’

. Preliminary data'’

. Not well-established as

much as ABR
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/11301599 (mnipseanTaadelifinisuvasanseiunisladudumiie dB eHL Twihan
anufnaduanufiieaiuniinga ABR lnemsiluresideu lafladu correction factors 29nA15197 5.1 WIAUIUMITLAUNTIABL) AMNISIALMDS
sunmuaInnszianasnlvsonseualinuniuly wandesusnuniaauing Ag o NdAglun1sieraTedlun1IngIe’ LARIRIRNITI9N 5.3
AAULNTANA
ilalaensindeindeygiu (electrode) e inpaulnihitintululsyam A151991 5.3 AN TEWesa1e o AlElun1sRIRIATeInsIa ASSR®
yiulu devasaduaudilunsialuy Windewduaiv lnslamziinenaiiesndn 6 .
= v o A a4 v M o v aw o y Parameter Suggestion
Wou 019 lAANREULIMLEITHNANIR LANLLMaU foslrenusunaun gy
nalun1InTIUTTLI 60-90 U WallauudugunnIieay 80-90" wa Transducer Insert earphone
msmmﬁloﬁ’mﬂmmamﬁaﬁmaqmaﬁwmmaaauaa Alaannsiladeduninud Modulation depth Amplitude 100%, Frequency 20%
WATIZAUANUTULEERS 9 (U Modulation rate 82-106 Hz
1. TUABUAIATIANBUNNTNTIINSIBUTTAUNUELDS (ABR :
R k k o . o (d ) High pass filters 1Hz or 10 Hz

2. m3Andathdygia (electrode) ldnannisuieniu ABR @s active electrode

- o s A S Low pass filters 300 Hz or 500 Hz

AANa1afisue vertex Uagreference electrode AAUSIMAIYNIONTEAN

1@meen ground electrode AnUSHIAMTNIN (low forehead) wAunsalua Slope 6dB/octave
3. wseuIvilsUTnunzAndinnselalnen1staRInlsmeLoansgedielaa Notch filters none

ﬁLmLLazﬂwsm'%ulxﬁhﬁwmmmwdm&fﬁmLLazﬂ’mﬁﬂ Amplification %10000
4. \psaallasanud (transducer) lag insert earphone %38 headphone . .

( ) P P Analysis algorithm Phase coherence or F-test

5. 9519 TAANMUEIUUTEISEUURIUGIANSELE (electrode) UShaiRafy
APV DS I@&JG‘]’Wmeﬁﬁmﬂﬁ AMUAUNIUILADILBEAIN 5,000 Laviy

6. \ilofftanfiuazfou Fedudonarudmdonisauivendeenseduuasy
H1afirgnsa Ausionveiduniiag dB nHL, dB SPL LLé’aLLsi'?JﬁaLLazjuﬁuaq
BECR

Uaidevaq ASSR
- NaN13nTI9019NTUNIULAY artifact andedldidusdwnnvIesunsEan
Wdes
5 L - NaNIRRUALRIIEIuWINANNI1 ABR amplitude d1lilanadiinanin
IUNITROUALDY SEAuMsiiouasilu v o o o v i m
Ve Aoty uazganunsamuandadedessuniunislnduegned

aa

seausgailasulunsazaudninisnevauss (behavioral pure tone

1 [

7. Wan1sn1dunNIsIns o il

audiogram) 38 physiological response audiogram
8. 1A389 ASSR UNTUiINUIEANUTIEMIUAY correction factors kaEaNNTH
I 1 v gj I~ .
1PN UNABINULTUNUIY dB eHL WIaueuanIns meanuItdy audiogram
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pigmentosa Tu Usher’s syndrome %38 mawenlu Pendred’s syndrome Hudu
wuAAIATIALRNLALlELA

N3ENUTEIR

wmdasinusziRvaly wu guaiwden qunmansan mrinasss Usy i
sewhannen uazndinaen msdnUsyTRmsindesswinnssflasianisang
3 \fouusn Uszianstdon fiufwsioy Usziansiulavesmsnlunssdiiaund

AstnUsyiRnssuiugueis yuun wialultluasouass lasaeuaiy
UsefatlymnsléBuiuly 3 Ju fie davanse qu/ih 1h/e7 U/87 wagn/eny
91998010 pedigree Wisliiesionisvhanudlanas inesemsiiuiudoya
UsziRnseuaialunevas

N13AT29319N"Y

WMgAIINTI9T1INElATUNNITEUL TIAINIIATIY ATIANT LazAIN
fimsing q mefsvzuaglunt wenaniimsmaiiouasin fnduasdy
wihen niiwies nszgnduvds il WemanuRaunAviernufinig uagaas
ATIINAUINTAEY

N15A5ANN
Sovax 40 vownsniintymnisleduiniidymnnsuesiiuig! Tnsenadu
Jagmwien q W aemdu Inglinulsau sdeidulsn Wi CMVA rubella Wi
NAN®INT WU CHARGE association, Usher syndrome
FUaeiliiunnnafansesnsladuaisldfunsasaninseiiie
ArnsatymmaanenLazma e lsng I

N19M3INADA
ASANANTIAS99 hypothyroid screening InUnfnselal Tusenasdungy
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91113 Alport %38 Alstrom syndrome 819%1579 renal function (BUN/Cr)

& a4 ay o oo X
mim'mmLﬂjaiswsan“uﬂmnumavzjaim

9

1) MV Wueinulesfianlunisiawelunssimluannnveamuin mnasde

9 9
¥ (%

Wnga190523 PCR e CMV luiden Jaagnisiians wsensa IgG for
CMV lunnsa/ymsn?

2) Rubella @131500579 IsM for rubella léRaususnifinda 6 e

3) Toxoplasma @1311950¢1573 IgM toxoplasma I¥dusiusniiings 6 1iou

4) Syphilis @111509539 VDRL, TPHA lsinaen laidnudusesaizidenunsan

n1sasaadaanie
lusefasdengue1nis Alport 8199ea5330a@ L NEMINTIE hematuria

N1INTIINNFTIE N
nsnsramsseiinersndudeslasunisulanalaeSedunndvselan e
wAnunnETdearay Tunedanmmislandszamine) arsinsusnufusau
fugfunasesisUsglovivesnansiameadinet uazmuIAesNITngIn 1wy
seduSaaTasU Hudu nmsnmamess@inerfiuusildun
1) m3gnenmaiuusindnlniia (magnetic resonance imaging)
mﬁmsJmwﬂﬁuu,aJ'mﬁﬂlﬁ/\lﬁwamg%y’uiuuawszmm Hunsesafiuueh
Tindudusuusn nmeneedusivaninihaunsalvneazdenrnuinund
yameinialdfinn Tneewziiodesou’ wu aves ulszam yiulud
dede
Q’ﬂwmﬂé’%"umimamwﬂ%"umjLwﬁﬂiw%mam%’juiuLLazUizmmﬁy’qLm'
wsniinneludUnviusn 4 Wieananudesainnsiidedieueunduniostaau
wnNN1sNoNELAi 3 Weou dndndudediienueundu vseiinaneiu 2 vaud iy
Aoslvnaau
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2) NNSNTINBNYLTIABUNIADS (computerized tomography)

aenssdaeufiumnesannsolissasfonvosydunas Taglanig
nszgyleandt ameeaduudmdninli wugilvltionsisdnoufinmeslu
fhefiasdelsnvaadunans

3) dan319194 (ultrasound)

asnsadansentiiile Tusefiasdelse branchio-oto-renal syndrome®
f® WU conductive hearing loss, pre-auricular pits, branchial sinuses ERERE
AeuRnnAvaneszuy viedusy ialsalaluaseunt
nsasanaulndiale

AITNTIIMINAITENENDINTT Jervell Lange-Nielsen Syndrome’ lngaznu
long QT interval Tumsasianauliieiale safuymuan o1eiiusyiAduay
wislwamelunsouass Windndiwaunnisdh nuiswnmdlsaialaddmedaunn
’Lumﬁﬁﬂﬁfaﬂ&jumﬂﬁﬁ

N1INTIANNUINTTY

TymmsleguaniiugnssuligiAnisaivseuna 1 Tu 1,000 918 Sesas 60
Y99 congenital hearing loss Way early-onset hearing loss ﬁmmamﬂmm
Anunfnaiugnssy Taefidnivn)du autosomal recessive pattern wagdin
agldAsiiusyiRnsaunsiuinou wulnusyanusesay 70 ¥ genetic hearing
loss 11U non-syndrome® MInTavATIRnUnAvesugNITRTANLdLTLS
fulagmnislagudilvajagnsivegeiu 5 ud e Gap Junction Protein
Beta-2 (GJB2), Gap Junction Protein Beta-6 (GJB6), SLC26A4 %39 PDS gene,
MTRNRL wag MTTS1°

agslsNAnsnsravaiugnssudaldinsunsuasliaunsadmsialenn
lsangurarliiideddalunisiunldiduulouviessaussina American

college of medical genetics and genomic guideline for the clinical evaluation

@

minuthmsAansoo ¢
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and etiologic diagnosis of hearing loss 2014° WUz

1) MUsyifuaznsrasenenlanu syndromic hearing loss AISEIRTITNIAIM
NAUNAUDY gene syndrome it q°

2) Connexin s?fuﬁummmaa hereditary non-syndromic sensorineural hear-
ing loss N13NAMUEYRY connexin 26 kay 30 (GJB2 uag GJB6) wulngada
Yoway 60 lurmglsy udluilselsaznulsiosndt Ae Ussanafesay 30-50
YouistmnslaBy’

3) M.1555A>G Snnsdnunlugdieymuanuszian non-syndromic #1l#5u
aminoglycoside Wufisuwys 1555 luBudves mitochondria wuiiinng
Uil A fae G TevAnnsal 1 Tu 500 ¥mglsd Tunseunsaidinisnanesiug
yasBudil mnlésu aminoglycoside %ﬁﬂ’amtﬁmﬁmwmﬂg

a) Pendrin Tusnefiasds enlarged vestibular aqueduct %38 Mondini anomaly’

5) %ﬂi’fwﬂaaﬂmﬂﬁﬂmw genetic testing using gene panel test, new
generation sequence technology U large sequenceing panel targeted
toward hearing loss-related gene, whole-exomesequenceing #38 whole-

genome sequencing’

n1sasransiasuluasaunsa

mnldfivsyiadamnisleduluaseunsn o1vagnsranisiaduanizdny/
wsafiiesne wimnlduseiidgmnsidduluanfeudy 9 arseziinnsdn
UseiRameiiandontuniedag fuiasiaiiuiy e lsaiidreneanis
WU
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Screening &
Diagnosis of
Hearing Loss

Medical Audiologic
Management Management

rDetermination oﬁ ( Enrollment in )

— etiology (radiology, - early Intervention
\ genetics, etc.) y \ Services y
(" Referral for ) é Hearing )
additional services
=" (opthalmology, — Te(.:hnolog_yl
Qevelopment, etc) éelectlon & Flttlng
4 , ) 4 ,
Ongoing Ongoing
Monitoring —| Monitoring
\_ J \_ J

b 7 1 ﬂ’]i%’]ﬁ']L‘lﬂG]LLﬁuﬂ’ﬁiﬂ‘H’] LLauﬂWiquﬂ’ﬁlﬂﬁJu

nssnwuaziuynislagu
Y] = ya o« & & v . a v
aﬂwﬁuzﬂﬂiqml,aﬂﬂﬂﬂﬂEJWIW“U@WL‘LJUMUWN (unilateral) #90&aBIVI
(bilateral) \Wuwlin conductive %38 sensorineural hearing loss Ala uannu
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. dtinaumdnusziugunimuviesn, vdninast Bnsuassemailddediouimstiuaussanm
uargunsaleiestieilsdmiuauiinimnamslidulussuundnysefugunnuiana .. 2558,
AREUTMINOMUNANUTEAUAUN MLYNR THuUseana 2559 N1SUTIMTIVUINTNNITWINNE
wandes1ev [Bumedidal. ngamme: drinanundnusyfuguniwuisnd; 2558 [dhdadle 28
waAIN1BY 25591 |Wadalean:http://www.nhso.go.th/files/userfiles/file/Download/2016/
%E0%B8%84%E0%B8%B9%E0%BI%88%E0%BE%A1%E0%BE%B7%E0%B8%AD59 %E
09%B9%80%E0%B8%A5%E0%B9%88%E0%B8%A11 %E0%BI%80%E0%B8%AB%E0%BS
%A1%E0%B8%B2%E0%B8%88%E0%B9%88%E0%B8%B2%E0%B8%A2_%E0%B8%89%E
09%B8%9A%E0%B8%B1%E0%B8%IA%E0%B9%81%E0%B8%81%E0%B9%89%E0%B%8
49%E0%B8%821.pdf

. Nikolopoulos TP, Vlastarakos PV. Treating options for deaf children. Early Hum Dev.
2010;86(11):669-74.

. Wrightson AS. Universal Newborn Hearing Screening. Am Fam Physician. 2007;75(9):1349-
52.

. Thompson DC, McPhilips H, Davis RL, Lieu TA, Homers CJ, Helfand M. Universal newborn
hearing screening: summary of evidence. JAMA. 2001;286(16):2000-10. Review.

. Tharpe AM, Gustafson S. Management of children with mild, moderate, and moderately
severe sensorineural hearing loss. Otolaryngol Clin North Am. 2015;48(6):983-94.

. Rosenfeld RM, Schwartz SR, Pynnonen MA, et al. Clinical practice guideline; otitis media
with effusion. Otolaryngol Head Neck Surg. 2013;149(1 Suppl):S1-35.

. Rosenfeld RM, Shin JJ, Schwartz SR, et al. Clinical Practice Guideline: Otitis Media with

Effusion (Update). Otolaryngol Head Neck Surg. 2016;154(1 Suppl):S1-S41.
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1. Transient-evoked otoacoustic emissions (TEOAESs)

2. Distortion product otoacoustic emissions (DPOAEs)
Transient-evoked otoacoustic emissions (TEOAESs)

TEOAEs fig Laesilinanyduly Weilidesitil short duration unnseAuaIl
snflealdides click lnedlseduanuaslszanu 80 dB pSPL. 115 present U3
TEOAEs dlungjaglurieanunniglu 433 500-4000 Hz. Uagn1s present veq
TEOAEs Huagnuluaunil hearing threshold Ani1 20-30 dBHL®

Distortion product otoacoustic emissions (DPOAEs)
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tone) 2 W@ssfislarudaneiy (Feefiflaudsini Sendn fl wazaudi
1nNNIsENI £2) leedidndiu F2/F1 = 1.22 uag S¥AUAMNAILANANNAY 2
Boa (L1 = 65 dB SPL, L2 = 55 dB SPL) ¥lsiAndestuanlval Aflanuiwindy
212 Fadudssfitanunsansiataliine
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1. Robinette MS, Cevette MJ, Probst R. Otoacoustic emissions and audiometric outcomes
across cochlear and retrocochlear pathology. In: Robinette MS, Glattke TJ, eds. Otoacous-
tic Emission-Clinical Applications. 3rd ed. New York: Thieme medical Publishers; 2007:
236-237.

2. Norton SJ, Gorga MP, Widen JE ,et al. Identification of neonatal hearing impairment: Evalu-
ation of transient evoke optoacoustic emission, distortion product optoacoustic emission,
and auditory brain stem response test performance. Ear and Hearing. 2000;21(5),508-528.

3. Vohr BR, Carty LM, Moor PE. &Letourneau K. The Rhode Island Hearing Assessment

Program: Experience with statewide hearing screening(1993-1996). Journal of Pediat-

rics.1998;133(3),353-357.
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1. WHO Newborn and infant hearing screening: Current issues and guiding principles for

action (http://www.who.int/blindness/publications/Newborn_and_Infant_Hearing Screen-

ing_Report.pdf)
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1. White KR. Newborn hearing screening. In: Katz J, Chasin M, English KM, Hood LJ, Tillery KL, LLWV]EJWQJ‘\‘iﬁjié‘Uvﬂia’JaG] I‘jQWEJ’]U']aa’izqu
editors. Handbook of Clinical Audiology, 7th edition. Philadelphia: Wolters Kluwer Health; mauwmamnﬁ w319 Lsmenu1asivia

2015. p.452-3. (¥hdialeiann http://31.210.87.4/ebook/pdf/Handbook_of Clinical Audiology.
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, , B o , FIPVIUTENA AUEYINIUIAYILUINIINITAANTDINISADULUNITAMSNLARYD S
3. Arnold CL, Davis TC, Humiston SG, Bocchini JA Jr, Bass PF, Bocchini A, Kennen EM, White

= 1 L% L dﬁl
K, Forsman I. Infant hearing screening: stakeholder recommendations for parent-centered Ussweilne Suwamnsldaia deil

communication. Pediatrics. 2006;117:5341-54. v A4 ¥ o o v a
iﬁﬁ‘VlLﬂfJ’J‘U'é]\iﬂUﬂTiG\'i'Jﬁ]ﬂﬂﬂ'iaﬂﬂﬁi‘lﬂﬂublu‘i/l’limlﬁﬂLﬂﬂ
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5. Krishnan LA, Lawler B, Van Hyfte S. Parent educational materials regarding the newborn msnfildsunisnsiadansasnisladu Z13.5 Special screening examination for eye
hearing screening process. Int J Pediatr Otorhinolaryngol. 2017;95:34-38. and ear disorders

6. Russ SA, Hanna D, DesGeorges J, Forsman I. Improving follow-up to newborn hearing nsnilsinansiadansesnisldBuRnUn@  R94.1 Abnormal results of function studies of
screening: a learning-collaborative experience. Pediatrics. 2010;126 Suppl 1:559-69. peripheral nervous system and special senses

7. Moeller MP, White KR, Shisler L. Primary care physicians’ knowledge, attitudes, and

practices related to newborn hearing screening. Pediatrics. 2006;118:1357-70.

_ Screening OAE 95.43 Audiological evaluation
8. 1AsNAuESUNALINTANRAINTALTR AUAINTHVNTAUT VAN HEIUUTUTIVNNTT L0 Automated ABR
1y [ ] a o [3 o v

Tulon1aaapnsE YUy 5 50U 2 [WweU 2558 ﬂllal,ﬁj’]iw’lﬂLLaw?NLﬂiuWGuu’]ﬂ’]iLlﬂﬂUﬁiJ’]EJ iy Diagnostic OAE 95,46 Gther auditory and vestibular

fsleiann http://www.hpc.go.th/director/data/dspm/DSPM24032015.pdf 1inEiaidle 24 e Diagnostic ABR ASSR function test

2561 Fitting hearing aid 95.48 Fitting of hearing aid

Hearing aid maintenance 95.49 Other non-operative procedure related
to hearing
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2. Family history of hereditary childhood sensorineural hearing loss

Z82.2 Family history of deafness and hearing loss Conditions classifi-
able to H90-H91

3. Neonatal intensive care of more than 5 days, or any of the following
regardless of length of stay: ECMO*, assisted ventilation, exposure to
ototoxic medications (gentamycin and tobramycin) or loop diuretic
(furosemide/Lasix) and hyperbilirubinemia that requires exchange
transfusion

3.1 Neonatal intensive care of more than 5 days, assisted ventilation

96.72 Continuous invasive mechanical ventilation for 96 consecutive

hours or more

3.2 exposure to ototoxic medications (gentamycin and tobramycin)

or loop diuretic furosemide/Lasix)
H91.0 Ototoxic hearing loss

3.3 hyperbilirubinemia that requires exchange transfusion

P55.-  Haemolytic disease of fetus and newborn

P57.-  Kernicterus

P58.-  Neonatal jaundice due to other excessive haemolysis
P59.-  Neonatal jaundice from other and unspecified causes

99.01  Exchange transfusion

4. In utero infection such as CMV*, herpes, rubella, syphilis and

toxoplasmosis
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P35.0 Congenital rubella syndrome Congenital rubella pneumonitis
P35.1  Congenital cytomegalovirus infection

P35.2  Congenital herpesviral [herpes simplex] infection

P35.3  Congenital viral hepatitis

P35.8  Other congenital viral diseases Congenital varicella [chickenpox]
P35.9  Congenital viral disease, unspecified

A50.0 Early congenital syphilis, symptomatic

A50.1  Early congenital syphilis, latent

A50.2  Early congenital syphilis, unspecified

P36.-  Bacterial sepsis of newborn

P37.-  Other congenital infectious and parasitic diseases

5. Craniofacial anomalies, including those involving the pinna, ear

canal, ear tags, ear pits and temporal bone anomalies

Q00.- Anencephaly and similar malformations

QO01.- Encephalocele

Q02 Microcephaly

Q03.- Congenital hydrocephalus

Qo4 Other congenital malformations of brain

Q16.- Congenital malformations of ear causing impairment of hearing

Q17.-  Other congenital malformations of ear
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6. Physical findings such as white forelock, that are associated with
a syndrome known to include sensorineural or permanent conduc-
tive hearing loss

7. Syndrome associated with hearing loss or progressive or late-onset
hearing loss such as neurofibromatosis*, osteopetrosis and Usher
syndrome; other frequently identified syndromes

include Waardenburg. Alport, Pendred and Jarvell and Lange - Nielson
8. Neurodegenerative disorders*, such as Hunter syndrome, or sensory
motor neuropathies, such as Friedreich ataxia and Charcot-Maries-
Tooth syndrome

Q93.- Monosomies and deletions from the autosomes, not elsewhere
classified

9. Culture positive postnasal infections associated with sensorineu-
ral hearing loss*, including confirmed bacterial and viral (especially

herpes viruses and varicella) meningitis

G00.-  Bacterial meningitis, not elsewhere classified

LONEI198 NIAKUIN 4.

1. Joint Committee on Infant Hearing: American Academy of Audiology; American Academy
of Pediatrics; American Speech-Language-Hearing Association; Directors of Speech and
Hearing Programs in State Health and Welfare Agencies. Year 2007 position statement:
principles and guidelines for early hearing detection and intervention programs. Pediatrics
2008;120(4):898-921.
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