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Healthy People 2010: Objective 28 11Healthy People 2010: Objective 28.11

I h i f b hIncrease the proportion of newborns who:

Are screened for hearing loss by age 1 month

Have audiologic evaluation by age 3 months 

A ll d i h i i iAre enrolled in the appropriate intervention 
services by age 6 months.

“The 1-3-6 EHDI Plan”



National EHDI GoalsNational EHDI GoalsNational EHDI GoalsNational EHDI Goals

Developed in collaboration with state Developed in collaboration with state 
EHDI programs, federal and national EHDI programs, federal and national p g ,p g ,
agencies, CDC developed EHDI agencies, CDC developed EHDI 
program objectives and performance program objectives and performance p g j pp g j p
indicatorsindicators
GoalsGoalsGoalsGoals
–– Program ObjectivesProgram Objectives

Performance IndicatorsPerformance IndicatorsPerformance IndicatorsPerformance Indicators



National EHDI GoalsNational EHDI GoalsNational EHDI GoalsNational EHDI Goals

Goal 1:Goal 1:
–– All newborns will be screened for hearing loss before 1 All newborns will be screened for hearing loss before 1 

month of age, preferably before hospital discharge.month of age, preferably before hospital discharge.g , p y p gg , p y p g
Goal 2:Goal 2:
–– All infants who screen positive will have a diagnostic All infants who screen positive will have a diagnostic 

audiologicaudiologic evaluation before 3 months of age.evaluation before 3 months of age.audiologicaudiologic evaluation before 3 months of age.evaluation before 3 months of age.
(Fit with amplification when appropriate within 4 weeks of (Fit with amplification when appropriate within 4 weeks of 

identification)identification)
Goal 3:Goal 3:Goal 3:Goal 3:
–– All infants identified with  hearing loss will receive All infants identified with  hearing loss will receive 

appropriate early intervention services before 6 months of appropriate early intervention services before 6 months of 
age (medical, age (medical, audiologicaudiologic, and early intervention)  , and early intervention)  

The 1The 1--33--6 EHDI Plan6 EHDI Plan



Prevalence of PCHLPrevalence of PCHLPrevalence of PCHLPrevalence of PCHL

1 / 1000 children born deaf (severe to1 / 1000 children born deaf (severe to1 / 1000 children born deaf (severe to 1 / 1000 children born deaf (severe to 
profound bilateral SNHL)profound bilateral SNHL)
22--4 / 1000 children with permanent childhood4 / 1000 children with permanent childhood22 4 / 1000 children with permanent childhood 4 / 1000 children with permanent childhood 
hearing loss 30 dB HL or greaterhearing loss 30 dB HL or greater
95% of children with substantial bilateral 95% of children with substantial bilateral 
hearing loss are born to hearing parentshearing loss are born to hearing parents
Up to 60% of congenital hearing loss is Up to 60% of congenital hearing loss is p g gp g g
geneticgenetic



Well Baby vs. Special Well Baby vs. Special 
Care Nursery (SCN) atCare Nursery (SCN) atCare Nursery (SCN) at Care Nursery (SCN) at 
NorthsideNorthside HospitalHospitalpp

About 10About 10--12% of all newborns will be12% of all newborns will beAbout 10About 10 12% of all newborns will be 12% of all newborns will be 
special care babies (16,000special care babies (16,000--18,000 18,000 
annual births)annual births)annual births)annual births)
About 1 /100About 1 /100
f SCN illf SCN illfrom SCN will from SCN will 
have PCHLhave PCHL

http://www.iurc.montp.inserm.fr/cric/audition/english/
start2.htm



Definition of Targeted Hearing LossDefinition of Targeted Hearing LossDefinition of Targeted Hearing Loss Definition of Targeted Hearing Loss 

Expanded from congenital bilateral and Expanded from congenital bilateral and 
unilateral sensory or permanent unilateral sensory or permanent 
conductive HL to includeconductive HL to include

neural hearing loss (neural hearing loss (auditory auditory 
neuropathy/dyssynchrony)neuropathy/dyssynchrony) in infantsin infantsneuropathy/dyssynchrony) neuropathy/dyssynchrony) in infants in infants 
admitted to the NICU admitted to the NICU > 5 days. > 5 days. 

JCIH 2007



Hearing Screening Hearing Screening g gg g
ProtocolsProtocols

Separate protocolsSeparate protocols are therefore  are therefore  
recommended for NICU and well baby recommended for NICU and well baby 
nurseries.nurseries.

NICU babies NICU babies >5 days >5 days are to haveare to have AABRAABR
included as part of their screen so thatincluded as part of their screen so thatincluded as part of their screen so that included as part of their screen so that 
neural HL will not be missedneural HL will not be missed

JCIH 2007



CommunicationCommunicationCommunicationCommunication

Information at all stages of the EHDI Information at all stages of the EHDI 
process is to be communicated to the process is to be communicated to the 
f il if il i lt ll iti dlt ll iti dfamily in family in a culturally sensitive and a culturally sensitive and 
understandable format.understandable format.

Hearing screen information, audiology Hearing screen information, audiology 
di ti d h bilit ti i f tidi ti d h bilit ti i f tidiagnostic and habilitation information diagnostic and habilitation information 
should be transmitted to the medical should be transmitted to the medical 
home and the state EHDIhome and the state EHDI coo dinatocoo dinatohome and the state EHDIhome and the state EHDI coordinator. coordinator. 

JCIH 2007



JCIH 2007 AbbreviationsJCIH 2007 AbbreviationsJCIH 2007 AbbreviationsJCIH 2007 Abbreviations

JCIHJCIH
EHDIEHDI

CDCCDC
UNHSUNHS

ABRABR
CMVCMV
ECMOECMO

OAEOAE
IFSPIFSP
OMEOMEECMOECMO

AAPAAP
MCHBMCHB

OMEOME
FMFM
DSHPSHWADSHPSHWAMCHBMCHB

HRSAHRSA
NIDCDNIDCD

DSHPSHWADSHPSHWA
GPRAGPRA
OMBOMB



Communication ?Communication ?Communication ?Communication ?

ddAuditory Brainstem Auditory Brainstem 
ResponseResponse

ABRABR

Otoacoustic EmissionsOtoacoustic Emissions
–– OAEOAE

EOAEEOAE–– ABRABR
–– BAERBAER
–– BSERBSER

–– EOAEEOAE
–– SFOAESFOAE
–– TEOAETEOAE–– BSERABSERA

–– EAPEAP
–– BEAPBEAP

TEOAETEOAE
–– DPOAEDPOAE
–– COAECOAE

–– BERABERA
–– AABRAABR

ABAERABAER

–– TOAETOAE

–– ABAERABAER
–– SABRSABR



COMMUNICATION? COMMUNICATION? 
Acronyms (cont.)Acronyms (cont.)

Related to Related to 
Behavioral Behavioral 
AssessmentAssessment

–– SRTSRT
SDTSDTAssessment Assessment 

–– BOABOA
–– VRAVRA

–– SDTSDT
–– SATSAT
–– MTSMTSVRAVRA

–– VROCAVROCA
–– TROCATROCA

–– MRLMRL
–– NBNNBN
–– WTWT

–– CORCOR
–– CPACPA
–– DADA

WTWT
–– SFSF
–– WRSWRS

ACACDADA
–– OPPOPP

–– ACAC
–– BCBC



COMMUNICATION? COMMUNICATION? 
AcronymsAcronyms

Professional ProgramsProfessional Programs
–– EHDIEHDI --ASHAASHA

UNHSUNHS AAAAAA

InterventionIntervention
–– HAHA

ALDALD–– UNHSUNHS --AAAAAA
–– NHSNHS --JCIHJCIH
–– HRSAHRSA --AAPAAP

–– ALDALD
–– DSLDSL
–– AGCAGC

–– MCHBMCHB --CEDCED
–– NIDCDNIDCD --PINESPINES
–– NIHNIH --SLPSLP

–– ALDALD
–– DSPDSP
–– BTEBTENIHNIH SLPSLP

–– CDCCDC --ASDCASDC
–– NCBDDDNCBDDD --AGBellAGBell

AAOAAO HNSHNS AVIAVI

BTEBTE
–– ITEITE
–– ASLASL

TCTC–– AAOAAO--HNSHNS --AVIAVI –– TCTC



NICU AcronymsNICU AcronymsNICU AcronymsNICU Acronyms

IVHIVH
ROPROP

GAGA
POPO

AGAAGA
SGASGA ROPROP

NG tubeNG tube
APGARAPGAR

CPAPCPAP
NCNC

SGASGA
LGALGA
IUGRIUGR APGARAPGAR

PROMPROM
LBWLBW

CC
NBNNBN
WBNWBN

IUGRIUGR
IVIV
RDSRDS LBWLBW

VLBWVLBW
ELBWELBW

WBNWBN
NICUNICU
NECNEC

RDSRDS
PDAPDA
ABDsABDs ELBWELBWNECNECABDsABDs



Screening: NICUScreening: NICUScreening: NICUScreening: NICU

1010--15% of the newborn population15% of the newborn population
–– Level I: Level I: basic care, wellbasic care, well--infant infant 

nurseriesnurseries
–– Level II:Level II: specialty care by a neonatologist specialty care by a neonatologist 

for infants at moderate risk offor infants at moderate risk offor infants at moderate risk of for infants at moderate risk of 
serious complicationsserious complications

–– Level III:Level III: a unit that provides both specialty a unit that provides both specialty 
and subspecialty care including and subspecialty care including 
the provision of life support the provision of life support 
(mechanical ventilation)(mechanical ventilation)(mechanical ventilation)(mechanical ventilation)



Real World NICUReal World NICUReal World NICU  Real World NICU  



Major indicators in NICUMajor indicators in NICUMajor indicators in NICUMajor indicators in NICU

Gestational AgeGestational Age
–– Term = 40 weeksTerm = 40 weeksTerm  40 weeksTerm  40 weeks

BirthweightBirthweight
APGARAPGARAPGARAPGAR



Recommended Age Recommended Age gg
TerminologyTerminology

Gestational age (GA)Gestational age (GA)
–– Time from the first day of the last menstrual Time from the first day of the last menstrual 

period to the date of birth, expressed asperiod to the date of birth, expressed asperiod to the date of birth, expressed as period to the date of birth, expressed as 
complete weekscomplete weeks

Chronological ageChronological age
Time elapsed after birthTime elapsed after birth–– Time elapsed after birthTime elapsed after birth

Postmenstrual agePostmenstrual age
–– Time in number of weeks after the day of Time in number of weeks after the day of yy

menstruationmenstruation
Corrected ageCorrected age
–– Calculated by subtracting the number of weeksCalculated by subtracting the number of weeksCalculated by subtracting the number of weeks Calculated by subtracting the number of weeks 

born before 40 weeks gestation from the born before 40 weeks gestation from the 
chronological age.  chronological age.  (for (for children up to 3 children up to 3 years)years)



Birth Weight TerminologyBirth Weight TerminologyBirth Weight TerminologyBirth Weight Terminology

AGAAGA Average for gestational ageAverage for gestational age
LGALGA Large for gestational ageLarge for gestational age
SGASGA Small for gestational ageSmall for gestational age
IUGRIUGR Intrauterine growth Intrauterine growth 

restrictedrestricted



Birth WeightBirth WeightBirth WeightBirth Weight

Extremely low birth Extremely low birth 
weight (ELBW)weight (ELBW)

<1000 grams<1000 grams
–– 2.2 pounds2.2 pounds

Very low birth Very low birth <1500 grams<1500 grams
weight (VLBW)weight (VLBW) –– 3.3 pounds3.3 pounds

Low birth weightLow birth weight
<2500 grams<2500 gramsgg
–– 5.5 pounds5.5 pounds



Prevalence of PrematurityPrevalence of PrematurityPrevalence of PrematurityPrevalence of Prematurity

~12.5% of births in the US are ~12.5% of births in the US are 
preterm preterm pp

Martin, J.A., et al. Births: Final Data for 2004. National Vital 
Statistics  Reports, volume 55, number 1, September 29, 2006.

Since 1981, the number of preterm Since 1981, the number of preterm 
b bi b h i d b 36%b bi b h i d b 36%babies born has increased by 36%babies born has increased by 36%

March of Dimes
http://www marchofdimes com/peristats/http://www.marchofdimes.com/peristats/



PreemiesPreemiesPreemiesPreemies

at increased risk for:at increased risk for:
–– newborn health complicationsnewborn health complicationsnewborn health complicationsnewborn health complications
–– Chronic disabilitiesChronic disabilities

Developmental delay Developmental delay e e op e ta de aye e op e ta de ay
Cerebral palsyCerebral palsy
lung and gastrointestinal problemslung and gastrointestinal problems
vision and hearing lossvision and hearing loss
death death 

March of Dimes
http://www.marchofdimes.com/peristats/



PrematurityPrematurityPrematurityPrematurity

Extremely pretermExtremely preterm <<27 +6 weeks GA27 +6 weeks GAy py p
Very prematureVery premature
PrematurePremature

28 to 31+6  weeks GA28 to 31+6  weeks GA
32 to 36+6 weeks GA32 to 36+6 weeks GAe atu ee atu e

Full TermFull Term
3 to 36 6 ee s G3 to 36 6 ee s G
37 to 42 weeks GA37 to 42 weeks GA



Distribution of Distribution of 
prematurityprematurity

71.2 % 71.2 % 34 34 -- 36 weeks 36 weeks 
13 %13 % 3232 -- 33 weeks33 weeks13 % 13 % 32 32 33 weeks 33 weeks 
10 %10 % 28 28 -- 31 weeks31 weeks
6 %6 % 28 k28 k6 %6 % < 28 weeks < 28 weeks 

March of Dimes
http://www.marchofdimes.com/peristats/



Survival RateSurvival RateSurvival RateSurvival Rate

About 80 % of GA>26 weeks survive About 80 % of GA>26 weeks survive 
to one year to one year yy
about 90 % at 27 weeksabout 90 % at 27 weeks
about 25 % develop serious lastingabout 25 % develop serious lastingabout 25 % develop serious lasting about 25 % develop serious lasting 
disabilitiesdisabilities

t h lf h ild blt h lf h ild blup to half may have milder problems, up to half may have milder problems, 
such as learning and behavioral such as learning and behavioral 

blblproblems problems 
March of Dimes
http://www.marchofdimes.com/peristats/



Common Problems in the Common Problems in the 
NICUNICU

Related to breathing:Related to breathing:
–– Respiratory Distress SyndromeRespiratory Distress SyndromeRespiratory Distress SyndromeRespiratory Distress Syndrome
–– Apnea (breathing stops)Apnea (breathing stops)
–– BronchopulmonaryBronchopulmonary dysplasiadysplasia (lungs not(lungs notBronchopulmonaryBronchopulmonary dysplasiadysplasia (lungs not (lungs not 

formed appropriately formed appropriately –– chronic lung chronic lung 
problems)problems)p )p )



Respiratory AssistanceRespiratory AssistanceRespiratory AssistanceRespiratory Assistance

ECMOECMO
OscillatorOscillatorOscillatorOscillator
Mechanical ventilationMechanical ventilation
CPAP (C ti iti iCPAP (C ti iti iCPAP (Continuous positive airway CPAP (Continuous positive airway 
pressure)pressure)
High Flow Nasal High Flow Nasal CannulaCannula
Nasal Nasal CannulaCannula



Common Problems in the Common Problems in the 
NICUNICU

IntraventricularIntraventricular Hemorrhage (IVH)Hemorrhage (IVH)
–– (bleeding in the brain)(bleeding in the brain)

Patent Patent DuctusDuctus ArteriosusArteriosus (PDA) (heart)(PDA) (heart)
Necrotizing Necrotizing enterocolitisenterocolitis (NEC) (intestines)(NEC) (intestines)
Retinopathy of Retinopathy of prematurityprematurity (ROP) (Vision)(ROP) (Vision)
Anemia (blood)Anemia (blood)
HyperbilirubinemiaHyperbilirubinemia (blood)(blood)
InfectionsInfections



NorthsideNorthside Hospital Hospital --pp
AtlantaAtlanta

Acute Care FacilityAcute Care Facility
16 00016 000--18 000 babies annually18 000 babies annually16,00016,000 18,000 babies annually18,000 babies annually
125 bed level III NICU (~1900 125 bed level III NICU (~1900 
annually)annually)annually)annually)
StaffingStaffing
–– 4 full time audiology technicians4 full time audiology technicians
–– 1 full time audiologist1 full time audiologist
–– 1 full time position OPEN1 full time position OPEN

Visit Visit www.northside.comwww.northside.com –– ‘careers’ to apply‘careers’ to apply



NorthsideNorthside Hospital Hearing Hospital Hearing p gp g
Screening ProtocolScreening Protocol

Well Baby Nursery Well Baby Nursery 
TEOAETEOAETEOAETEOAE
–– Wait 20 hours for vaginal deliveryWait 20 hours for vaginal delivery
–– Rescreen refers prior to discharge ifRescreen refers prior to discharge if–– Rescreen refers prior to discharge if Rescreen refers prior to discharge if 

time permits (1 OAE, 1 AABR)time permits (1 OAE, 1 AABR)
NICUNICUNICUNICU
–– TEOAE for all babiesTEOAE for all babies
–– AABR when in NICU >5 daysAABR when in NICU >5 daysAABR when in NICU 5 daysAABR when in NICU 5 days



NICU Addition to JCIHNICU Addition to JCIHNICU Addition to JCIHNICU Addition to JCIH

Diagnostic Evaluations prior to hospital Diagnostic Evaluations prior to hospital 
discharge for babies:discharge for babies:gg
–– << 27 weeks gestational age27 weeks gestational age
–– <<1000 grams birth weight1000 grams birth weight<<1000 grams birth weight1000 grams birth weight
–– bilirubenbiliruben >> 20 or exchange transfusion20 or exchange transfusion
–– syndrome with associated hearing losssyndrome with associated hearing losssyndrome with associated hearing losssyndrome with associated hearing loss
–– Cooling, ECMO, PPHNCooling, ECMO, PPHN
–– Audiologist/Audiologist/neonatologistneonatologist discretiondiscretion–– Audiologist/Audiologist/neonatologistneonatologist discretiondiscretion



When to screenWhen to screenWhen to screenWhen to screen

When baby is medically stableWhen baby is medically stable
–– Out ofOut of isoletteisoletteOut of Out of isoletteisolette
–– Breathing room airBreathing room air
–– GA 34 weeks or greaterGA 34 weeks or greaterGA 34 weeks or greaterGA 34 weeks or greater
–– Acuity level 4 or less (scale of 1Acuity level 4 or less (scale of 1--7)7)



Implications for AudiologyImplications for AudiologyImplications for AudiologyImplications for Audiology

All NICU babies on monitorsAll NICU babies on monitors
–– Oxygen saturationOxygen saturationOxygen saturationOxygen saturation
–– Cardiac functionCardiac function
–– Respiratory ratesRespiratory ratesRespiratory ratesRespiratory rates
–– TemperatureTemperature

Many need additional assistanceMany need additional assistanceMany need additional assistanceMany need additional assistance
–– RespiratoryRespiratory

N t iti lN t iti l–– NutritionalNutritional



Challenges to Screenings Challenges to Screenings g gg g
in the NICUin the NICU

Electrical Noise (AABR)Electrical Noise (AABR)
–– Monitors, leads to babiesMonitors, leads to babiesMonitors, leads to babiesMonitors, leads to babies

Baby Noise (OAE and AABR)Baby Noise (OAE and AABR)
StridorStridor grunting congestiongrunting congestion–– StridorStridor, grunting, congestion, grunting, congestion

–– Breathing, suckingBreathing, sucking
MyogenicMyogenic artifactartifact–– MyogenicMyogenic artifactartifact

Environmental Noise (OAE)Environmental Noise (OAE)
–– Monitors, people, phonesMonitors, people, phones



Screening Challenges Screening Challenges g gg g
cont.cont.

Finding each baby’s nurseFinding each baby’s nurse
CoCo--bedded newbornsbedded newbornsCoCo bedded newbornsbedded newborns
“Lining up” to provide baby all that’s “Lining up” to provide baby all that’s 
needed before dischargeneeded before dischargeneeded before dischargeneeded before discharge
SpaceSpace
–– For instrumentationFor instrumentation
–– For electrodesFor electrodes
–– For electrical outletsFor electrical outlets



CoCo BeddingBeddingCoCo--BeddingBedding

Deciding to co-bed multiples is one of the few decisions families get 
To make for their infants in the NICU



Screening ChallengesScreening ChallengesScreening ChallengesScreening Challenges

Documentation Documentation –– Paper and penPaper and pen
–– HospitalHospital

Medical Medical Record:Nurse’sRecord:Nurse’s chart &Doctor’s chartchart &Doctor’s chart
Dept. Tracking systemDept. Tracking system

–– ParentsParents
Admit packet Admit packet –– state brochurestate brochure
R lt l ttR lt l ttResults lettersResults letters

–– StateState
All babies who do not passAll babies who do not pass Children 1stChildren 1stAll babies who do not pass All babies who do not pass –– Children 1stChildren 1st
All confirmed hearing loss All confirmed hearing loss 



Electronic DocumentationElectronic DocumentationElectronic DocumentationElectronic Documentation

Wireless laptopsWireless laptops
Direct charting into the medical recordDirect charting into the medical recordDirect charting into the medical recordDirect charting into the medical record
–– NBN NBN –– Dec 15, 2009Dec 15, 2009

SCNSCN Mar 8 2010Mar 8 2010–– SCN SCN –– Mar 8, 2010Mar 8, 2010
–– Diagnostics Diagnostics –– Apr 1, 2010Apr 1, 2010

Pa ent lette s gene ated a tomaticallPa ent lette s gene ated a tomaticallParent letters generated automaticallyParent letters generated automatically
Children 1Children 1stst forms generated automaticallyforms generated automatically
P di t i i l tt t ti ll t dP di t i i l tt t ti ll t dPediatrician letters automatically generatedPediatrician letters automatically generated



Diagnostic ProtocolDiagnostic ProtocolDiagnostic ProtocolDiagnostic Protocol

ABRABR
–– AC ClicksAC ClicksAC Clicks AC Clicks 
–– 500 Hz and 4000 Hz 500 Hz and 4000 Hz 

OAEOAEOAEOAE
TympanometryTympanometry (1000 Hz)(1000 Hz)

If hearing loss is indicated:If hearing loss is indicated:gg
–– BC clicks, additional tone burstsBC clicks, additional tone bursts



Challenges to DiagnosticsChallenges to DiagnosticsChallenges to DiagnosticsChallenges to Diagnostics

When baby is ‘quiet’When baby is ‘quiet’
On a ‘good day’On a ‘good day’On a good day  On a good day  
Out of Out of isoletteisolette
A it 4 b l (7 i t l )A it 4 b l (7 i t l )Acuity a 4 or below (7 point scale)Acuity a 4 or below (7 point scale)
Breathing room air (preferably)Breathing room air (preferably)
When 3 months chronologically When 3 months chronologically 
regardless of GA (coordinated w/ regardless of GA (coordinated w/ g ( /g ( /
neonatology)neonatology)



Diagnostic ChallengesDiagnostic ChallengesDiagnostic ChallengesDiagnostic Challenges

NoiseNoise
–– ElectricElectricElectricElectric
–– Baby / Baby / myogenicmyogenic
–– AcousticAcousticAcousticAcoustic

Baby stateBaby state
Reflux helping out touch defensiveReflux helping out touch defensive–– Reflux, helping out, touch defensiveReflux, helping out, touch defensive



CommunicationCommunicationCommunicationCommunication

Information at all stages of the EHDI Information at all stages of the EHDI 
process is to be communicated to the process is to be communicated to the 
family in family in a culturally sensitive and a culturally sensitive and 
understandable format.understandable format.

Hearing screen information, audiology Hearing screen information, audiology 
diagnostic and habilitation information diagnostic and habilitation information 
should be transmitted to the medical should be transmitted to the medical 
h d hh d h ddhome and the state EHDIhome and the state EHDI coordinator. coordinator. 



Communication with Communication with 
ParentsParents

GA law GA law –– educate parents about educate parents about 
newborn hearing screeningnewborn hearing screeningg gg g
Report results to follow up pediatrician Report results to follow up pediatrician 
(medical home post(medical home post--discharge)discharge)(medical home post(medical home post discharge)discharge)



Communication Communication 
ChallengesChallenges

Parents often not present during Parents often not present during 
screening / diagnosticsscreening / diagnosticsg / gg / g
Results communicated to nurse, nurse Results communicated to nurse, nurse 
practitioner NPP and/or neonatologistpractitioner NPP and/or neonatologistpractitioner, NPP, and/or neonatologistpractitioner, NPP, and/or neonatologist
Direct contact to parents of all infants Direct contact to parents of all infants 
if they do not pass or ifif they do not pass or if DxDx results areresults areif they do not pass or if if they do not pass or if DxDx results are results are 
not normal not normal 



NSH Program StatsNSH Program Statsgg
11--11--07 to 1207 to 12--3131--0707

Total InfantsTotal Infants 18,01618,016
–– TransferredTransferred 125125
–– DeceasedDeceased 100100

Eligible to Sc eenEligible to Sc een 17 79117 791Eligible to ScreenEligible to Screen 17,79117,791
–– Infants ScreenedInfants Screened 17,661 (99.3%)17,661 (99.3%)
–– Infants Not ScreenedInfants Not Screened 130 ( 0 7%)130 ( 0 7%)Infants Not ScreenedInfants Not Screened 130 ( 0.7%)130 ( 0.7%)

InconclusiveInconclusive 22
RefusedRefused 11
MissedMissed 127127MissedMissed 127127



NSH Program StatsNSH Program Statsgg
11--11--07 to 1207 to 12--3131--20072007

Total ScreenedTotal Screened 17,66117,661
–– PassedPassed 17,064 (96.6%)17,064 (96.6%)
–– ReferredReferred 597 (  3.4%)597 (  3.4%)

MissedMissed 127127MissedMissed 127127

Needing OP follow up:Needing OP follow up: 724724Needing OP follow up:Needing OP follow up: 724724
Returned for follow up:Returned for follow up: 535 (74%)535 (74%)



NSH Program StatsNSH Program Statsgg
11--11--07 to 1207 to 12--3131--20072007

Recommended for EvaluationRecommended for Evaluation 218218
–– Normal HearingNormal Hearing 131131 (60.2%)(60.2%)Normal HearingNormal Hearing 131131 (60.2%)(60.2%)
–– Not Evaluated Not Evaluated 11 (0.3%)(0.3%)
–– Eval in ProcessEval in Process 1515 (6 9%)(6 9%)Eval in ProcessEval in Process 1515 (6.9%)(6.9%)
–– Confirmed Hearing LossConfirmed Hearing Loss 71  (32.6%)71  (32.6%)

–– SensorineuralSensorineural 25 (35.2%)25 (35.2%)( )( )
–– MixedMixed 1 (1.4%)1 (1.4%)
–– Permanent Cond.Permanent Cond. 4 (5.6%)4 (5.6%)

Transient CondTransient Cond 41 (57 7%)41 (57 7%)–– Transient Cond.Transient Cond. 41 (57.7%)41 (57.7%)



NSH Program StatsNSH Program Statsgg
11--11--07 to 1207 to 12--3131--20072007

*3.99 Infants per 1000 with hearing *3.99 Infants per 1000 with hearing 
loss of any typeloss of any typey ypy yp

*1 69 infants per 1000 with*1 69 infants per 1000 with*1.69 infants per 1000 with *1.69 infants per 1000 with 
permanent childhood hearing loss permanent childhood hearing loss 

*follow up not yet completed for 2007*follow up not yet completed for 2007



Confirmed Hearing LossConfirmed Hearing LossConfirmed Hearing LossConfirmed Hearing Loss

Conductive Conductive -- TransientTransient
–– Not our primary target, but we don’t ignoreNot our primary target, but we don’t ignore
–– Allow several weeks to clear w/o interventionAllow several weeks to clear w/o intervention–– Allow several weeks to clear w/o intervention Allow several weeks to clear w/o intervention 
–– Repeat screening, refer for medical followRepeat screening, refer for medical follow--upup
–– Persistent conductive losses are referred for ENT Persistent conductive losses are referred for ENT 

consultconsultconsultconsult
–– Increased emphasis on monitoring Increased emphasis on monitoring 

communication development communication development 
C d tiC d ti P tP tConductive Conductive -- Permanent Permanent 
–– Considered a target to ID through programConsidered a target to ID through program
–– Referral for ENT consultReferral for ENT consultReferral for ENT consultReferral for ENT consult
–– Consideration for amplification Consideration for amplification 



Confirmed Hearing LossConfirmed Hearing LossConfirmed Hearing LossConfirmed Hearing Loss

SensorineuralSensorineural
–– ENT consultENT consult

*G i f l*G i f l–– *Genetics referral*Genetics referral
–– Early Intervention program w/ experience with Early Intervention program w/ experience with 

hearing losshearing lossgg
–– Amplification (HA, CI, ALD, etc.) Amplification (HA, CI, ALD, etc.) 
–– Speech/Language evaluationSpeech/Language evaluation

*Vi i l ti*Vi i l ti–– *Vision evaluation*Vision evaluation
–– GA State DOH, Babies Can’t Wait, Children’s GA State DOH, Babies Can’t Wait, Children’s 

First; GA PINES, etc.First; GA PINES, etc.; ,; ,
–– Ongoing audiologic testingOngoing audiologic testing



Confirmed Hearing LossConfirmed Hearing LossConfirmed Hearing LossConfirmed Hearing Loss

Auditory NeuropathyAuditory Neuropathy
–– ENT consultENT consult

*G i f l*G i f l–– *Genetics referral*Genetics referral
–– Early Intervention program w/ experience with Early Intervention program w/ experience with 

hearing losshearing lossgg
–– Amplification (HA, CI, ALD, etc.) Amplification (HA, CI, ALD, etc.) 
–– Speech/Language evaluationSpeech/Language evaluation

*Vi i l ti*Vi i l ti–– *Vision evaluation*Vision evaluation
–– GA State DOH, Babies Can’t Wait, Children’s GA State DOH, Babies Can’t Wait, Children’s 

First; GA PINES, etc.First; GA PINES, etc.; ,; ,
–– Ongoing audiologic testing Ongoing audiologic testing 



Incidence of Hearing Loss and Incidence of Hearing Loss and gg
Permanent Childhood Hearing LossPermanent Childhood Hearing Loss

Total NSH Total NSH 
PopulationPopulation

NBNNBN SCNSCN

Infants per 1000 Infants per 1000 
with HLwith HL

3.993.99 1.491.49 29.329.3

Infants per 1000 Infants per 1000 
with PCHLwith PCHL

1.691.69 0.870.87 9.989.98



NSH Program StatsNSH Program Statsgg
11--11--07 to 1207 to 12--3131--0707

Outpatient ScreeningOutpatient Screening
–– Referred babiesReferred babies

74% returning to NSH 74% returning to NSH 
for OP rescreen to datefor OP rescreen to date

Not screened as IPNot screened as IP

79% t d t NSH79% t d t NSH79% returned to NSH 79% returned to NSH 
for OP rescreenfor OP rescreen



Case StudiesCase StudiesCase StudiesCase Studies

Comparison of 2 babiesComparison of 2 babies
Newborn NurseryNewborn Nursery Special Care NurserySpecial Care NurseryNewborn Nursery Newborn Nursery Special Care NurserySpecial Care Nursery
Full TermFull Term 25 wk GA25 wk GA



Comparison: WBN vs. SCNComparison: WBN vs. SCNComparison:  WBN  vs. SCNComparison:  WBN  vs. SCN

ZacharyZachary ZoeZoeZacharyZachary
Born at 39 weeks GABorn at 39 weeks GA
Birth weight 4860Birth weight 4860 gmsgms

ZoeZoe
Born triplet C at 25 wk GABorn triplet C at 25 wk GA
Birth weight 726 gramsBirth weight 726 gramsBirth weight 4860 Birth weight 4860 gmsgms

(10 lbs. 11 oz.)(10 lbs. 11 oz.)
APGARs   9 and 9APGARs   9 and 9

Birth weight  726 grams   Birth weight  726 grams   
(1 lb 7 oz.)(1 lb 7 oz.)
APGARs  5 and 8APGARs  5 and 8

CC--sectionsection
Mild jaundiceMild jaundice
Di h d t d 4 fDi h d t d 4 f

CC--sectionsection
Multiple complications and Multiple complications and 
risk factors for hearing lossrisk factors for hearing lossDischarged at day 4 of Discharged at day 4 of 

lifelife
risk factors for hearing lossrisk factors for hearing loss
Discharged at 1 year, 3 Discharged at 1 year, 3 
months months 



Comparison WBN vs. SCNComparison WBN vs. SCNComparison WBN vs. SCNComparison WBN vs. SCN

ZacharyZachary ZoeZoeZacharyZachary
IP Screening on day 3IP Screening on day 3

ZoeZoe
Day 3 Day 3 –– intubatedintubated, bilious , bilious 
pneumonia, phototherapypneumonia, phototherapy

IP Rescreen on day 4IP Rescreen on day 4
OP Screening on day 11OP Screening on day 11

p , p pyp , p py
Day 4 Day 4 –– intubatedintubated, , photoTxphotoTx
Day 11 Day 11 –– intubatedintubated, , 
h h ll PDAh h ll PDAphototherapy, small PDA, phototherapy, small PDA, 

minimal grade 1 IVHminimal grade 1 IVH
Day 22Day 22 –– intubatedintubated,,

Diagnostic Evaluation on Diagnostic Evaluation on 
day 22 (week 3)day 22 (week 3)

Day 22 Day 22 intubatedintubated, , 
paralytics, diuretics, paralytics, diuretics, 
antibiotics, cardiac medsantibiotics, cardiac meds
Day 51 Day 51 –– weaned to CPAPweaned to CPAP



Comparison: WBN vs. SCNComparison: WBN vs. SCNComparison:  WBN  vs. SCNComparison:  WBN  vs. SCN

ZackZack ZoeZoeZackZack ZoeZoe
No IP screen No IP screen –– DxDx evaleval
Concerns raised by OT/PTConcerns raised by OT/PTConcerns raised by OT/PT Concerns raised by OT/PT 
Developmental TeamDevelopmental Team
Still on NC, acuity 5Still on NC, acuity 5
DxDx EvalEval on week 22 on week 22 
Chronological age (5 Chronological age (5 
months), week 7months), week 7

ENT week 5ENT week 5

months), week 7 months), week 7 
Corrected Age Corrected Age 
ENT as IP 23 weeksENT as IP 23 weeks
Parents to ENT 24 weeksParents to ENT 24 weeks



Comparison: WBN vs. SCNComparison: WBN vs. SCNComparison:  WBN  vs. SCNComparison:  WBN  vs. SCN

ZackZack ZoeZoeZackZack
GA PINES week 4GA PINES week 4
ENT ‘visualized fluid’ENT ‘visualized fluid’

ZoeZoe
GA PINES week 37 (still GA PINES week 37 (still 
an IP)an IP)ENT visualized fluid  ENT visualized fluid  

week 5 week 5 
Tubes week 7Tubes week 7

))

Repeat ABR Repeat ABR –– severe to severe to 
profound SNHLprofound SNHL
Hearing aids week 12Hearing aids week 12

Repeat ABR Repeat ABR ––sedated 41 sedated 41 
weeksweeksHearing aids week 12Hearing aids week 12

CI workup 8 monthsCI workup 8 months
CI bilateral 10 monthsCI bilateral 10 months

weeksweeks
Hearing Aids Hearing Aids –– week 45week 45
Discharge from hospitalDischarge from hospitalCI bilateral 10 monthsCI bilateral 10 months Discharge from hospital Discharge from hospital 
63 weeks 1 day 63 weeks 1 day 

GA PINES = Georgia Parent Infant Network for Educational Services



Implications for 1Implications for 1--33--6 EHDI 6 EHDI 
llGoalsGoals

Well BabiesWell Babies

Should be able to meetShould be able to meet

SCNSCN

Many preterm and/orMany preterm and/orShould be able to meet Should be able to meet 
outlined goals outlined goals 

Many preterm and/or Many preterm and/or 
medically fragile babies medically fragile babies 
are ‘not ready’ for are ‘not ready’ for 
audiologicaudiologic services untilservices untilaudiologicaudiologic services until services until 
after their chronological after their chronological 
age has passed the EHDI age has passed the EHDI 
goalsgoals


