Fhe Impact off Minimaltand Mild
IHearing Loss' oni Children

Anne Marie Tharpe, Ph.D.
Vanderbilt Bill Wilkerson Center
for Otolaryngology &
Communication Sciences
Nashville, Tennessee




Current Definitions of Minimal
IHearing Less

Permanent mild bilaterall HLE = PTA at 0.5, 1.0,
2.0 kHZ between 20 & 40 dBr HL

Permanent highfireguency. HE =PI threshelds =
25 0B HL at twer or mere freguencies abeve 2.0
KHz

Permanent unilateral HL = PTA at 0.5, 1.0, 2.0
kHz =20 dB: or P threshoelds >25 dBHL at twe
O more fireguenciest aboeve: 2 kiHz inf the afifected
ear




Academic, Social, & Behavieral
OULCeMmESs

Screening for Unilateral & Mild =L

Audiolegical & Viedicalf Vianagenment




Academic, Social, & Behavioral
Outcomes




Age of ldentification: UL

1-2 yr 3-4 yr 5-6 yr 7-8 yr 9-10yr 11-12yr

Bess & Tharpe, 1986



Percent Failing at Least One
Grade: UL

B UHLs
District Norms
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STUDIES OF UNILATERAL HEARING
LOSS

Investigation Failed Resource Help Combined
(1 or more grades) (1 or more years) (failed and/or
resource help)

Bess (1986)
Oyler (1987)

Jensen (1988)

Martini (1988)




Speech-Language & Educatienal
Conseguences of Unilateral Hearing Less In
Children

Literature search 1966-June 1, 2003
22-35%0 rate eff fialling one gradeiin

SCNEOo)
12-41% receiving educational assistance

(Lieu, J.E. Arch Otolaryngol Head Neck Surg. 2004,;130:524-530)




Fallure as a Function of Ear
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Bliateralt Minimal IHearng oSS




Hearing Loss in School-Age Children (34, 6%,
& 9™ grades; N=1218)

(Bess et al., 1998)

HL Category Percent

BSNHL 1.0
HFSNHL 1.4

3.0
CONDHL 3.4
OTHER g3

TOTAL




Fallure Rates of Children with MSHL
& wWithi NiH (Bess et al., 1998)
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EDUCATIONAL STATUS OF
CHILDREN WITH MINIMAL
HEARING LOSS (N=66)

37 % falled at least one grade:

8%0 NOL JUdgedrto perform; at
grade: level.




Educational Performance:

Comprehensive lest oif Basic Skills:

In: 3ie grade, children withrMSHIE exhibited
significantly. lewer: scores than the' control
greup for reading, language: mechanics; Word
analysis spelling, & science

SIFTER:

Consistently’ perfermed mere Poeorly: than thelr
nermal-hearng Peers




Ross et al. (2005)

NHANES data 1996

Children 6-16' years ofi age With minimal or
mild e UHLL were twice: as likely to score 2
SIDS; belew: the norm' onl standardized
athmetic andl reading tests




COOP CHARTS

Sclreeningl teel ferfunctional health
Developed at Dartnmoeuin

ien different charts




DOMAINS USED IN COOP
CHARTS

Emotional feelings Self esteem
School work Behavior

Social support Energy
Stress Getting along with

Family others
Overall Health




STHESS

Durinp the pacl monty, bow naeels sbresy or priesseee Gl

youi Teel frame othee peaple? [Coualy, fricnls, (eacliors,
ather grenvaugs or ather kiils)

None
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SCHOOL WORK

Durlng the last monih you were io school, uw did
ol o}

[ did very well

[ did as well as
[ could

I could have dane
a hidke hetter

[ could have done

el betley

I did poarly




COOP Results:

For 6 graders -

scores were higher (more: dysfiunction) for
MSHIE group: inr 9 off 10 demains

Significant difference found on energy domain
For 9t graders —

Scoles were higher fier MSHL greup in 9 off 10
domains

Significant differences found on stress and
Penavior domains




Listening| Effiert

Effiert = the exertion of phaysical or
mental pewer




Pual-Task Paradigm
(Efifert)

Sujects

14 children with mildier HE HLL matched
with: NIH-childrenifier grade level

Agesi hetween 61— 11 years

(Bourland-Hicks & Tharpe, 2002)



Pual-Trask Paradigm

Primany task: Speech recognition In
noIse (PBK)

Secondany task: butten: push te
fandemi presentations; off proke: light

Reaction times were: calculated: fior
pUtten puUsh




Pual Tfask Paradigm

(b}
o
c
()
S
()
£
D/‘\
L o
E O
= 0
= g
C ~
QO o
Q o
S 3
x
>
©
g
<

S:N+20 S:N+15 S:N+10
Condition

No difference in baseline RTs between greups




Still Unknown....

WillFknewledge alkouit: Underlying eticlegy: shea
some light en Wiy some children with minimal
and mild lesses periorm wWellwihlle others appeal
10 have significant deficiits?

Can we change these eutconmes?




We Don't Know, But We Can...

|mpreve: identification’ practices
Enfhance listening IR adverse

Istening Situatiens




Screening for
Unilateral & Mild HL

Judy Gravel, PhaLD:
Center for Childheod
Communication
he Childrentsi Hespital of
Philadelphia




Challenges:
Screening for Mild & Unilateraifl

Under identification/confirmation: off mild and
UHL:

s CDC 2003 (Version E) DSHPSHWA' Data

m Prevalence: calculation hased on 1,580,536
SCreenings:

Unilaterall SNHLE (7=294) =1 0.19/1000

Bilateral mild SNHL (n =136) =
0.09/1000




ldentiiying Minimal/Mild
HIC 1A Newibern Period

Not Inl target pepulation: ULS. = 30
40 dB HIE5 UK. /EUrope = 40 dB, HILE

(JCIH 2000; NHSP 2004)

Current screening technelogy: dees
Ao Identiiiy seme cases: of mild

earing Ioss (Widen et al. 2000; Cone-
\Wesson| et al. 2000)




ldentifying Minimal/ZMild HL
In threugh Newhborn Period

Cone-\WWesson et al. (2000); n = 2995
IRfants

VRA confirmed mildiPHL (n=22; 30.2% of
PHL)

Outcomes (necnatal ABR and OAE [DPOAE
and TEOCAE])

a 10 ears falled hotih OAE and A-ABR tests;

m 4 ears passed both OAE and A-ABR' tests,

n 4 passed ABR and failed ot OAE measures
n 2 falled ABR and passed OAE tests.

m 2 ears that falled ABR passed DPOAE but fiailed
TEOAE.




Incidence of Mild PHL In
Infants

Johmseniet al: (2005, Peaiatiics)

Pesigned te) address guestion: ofi oW
many; Infiants Whe pass 2-Step: Screening

pretocol (OAE/A-ABR) have healng eSS
s Multi-center birthrcehort (i = 86,634)

s Enroliead study: cehort: failed
OAE/passed A-ABR

s Study Group: 64% (973 Infants)
returned: for VRA (8-9 months)




Degree of PHL (pooerer ear) in

Stuay: Group & Comparison Group
(Johnsoen et al: 2005)

Viild Viod Sev/Profi| Total
(25-40 | (41-70 | (=71 |with PHL
dB) dB) dB)
Study/ 15 5 (0 2
Grp (71.4%) | (23.8%) | (4.8%) | (100%)
Comip 3! 64 63 156
Grp (19.6%0) | (40.5%) | (39.9%) | (100%)
Total 46 69 64 179
(25.7%) | (38.5%) | (35.8%) | (100%)




Examples of PHIL in Infiants Who

flalledl OAE/passed A-ABR
(Jehnson et al. 2005)

S kHz 1 KkKHZ |2 KiEHZ |4 KiHZ

20 25 35 35

29 29 20 30
2 25 30 39
29 30 39 45
29 29 30 29




Examples of PHIL in Infants Who

fiallf OAE/pass A-ABR
(Johnson et al. 2005)

S kHz 1 KkKHZ |2 KiEHZ |4 KiHZ

30 3B 40 45

45 40 40 610
40 40 45 40
50 40 30 40
45 45 610 55




Johnsoen et al. (Pealatrics 2005;)

Conclusions:

Infiants with PHLE (Blateral e unilateral) wihe
pass 2-step NHS 1 this birth cehent;

m 11 7% of PHL missed
s Adjusted estimate: 22.8% oii PHL missed
Based on Johnson: et al. birthr cenort:

s (Conservative estimate of mild
pilateral/unilateral PHL infinfancy: =
0.55/1000 (Gravel et al. 2005)




Prevalence of UHL
Liew 2004

Viajorty of cases) off noderate tor prefound
conagenital/early: enset permanent UHL
detected by NHS (e.g., Dalzell et al. 2000)

0.4% 106 3.4% N infants; identified: vy,

UNHS (Widen et al. 2000; Barsky-Eirkser & Sun 1997;
ViehiF & Tlhempsen 1996);

0.19%0 10, 5% 17 SCheol-aged children

Prevalence variation: differences: in
Inclusion: criteria; include late
enset/acquired; HR pop




Niskair et al. (1.998)

NIHANES data

P=TF threshelds at 0.5 te 8 kHz In
6166 children

AQEes 6-19years

HIgh freguency andlow: frequency: HIE
Prevalence-- —15%




Challenges:
Screening for Mild & Unilaterall HiE

Need e agreed-upon definition of “mila
nearng less/minimalhearng
joss/unilateraliheanng 1oss

Impacts:
s EStimates of prevalence
x SCIieening pretocol development

a Consideration’ off additienal screening
methoeds: (1.e., genetic) In the newholmn
period




Challenges:
Screening for Mild & Unilateralf HiE

Lack: off uniferm standards; for the
calibration ol OAE or ABR
InStrumentation.

Insuificient manufacturer suppoerting
evidence: allowing determinauon: of the
Validity: ofi tiie: Speciiic pass-fiall crteria
and/or autemated algoerthnms
Incorporatediin screening Instruments




Challenges:
Screening for Mild & Unilateralf HiE

Potential varanility, off screening resulis
Withinrandrbetween technoelegies,
ACIOSS manuifacturers: devices and oy
earphone type (ABR technelogies)

Current test protocols and pass-refer
criterien willtlikely: not identify: the

majority of Infants With mild fierms; of
nearing| less




Challenges:
Sclieening fer Mild & Unilateral HIL

Lower: sensitivity: and specificity: of
audielegic diagnestic methods
(particulary’ < 6:moentas) fer delineating
Rermalheanng from mild hearnnglless
may preciude: early confirmation ol seme
Infiants

Lack off organized pregrams; heyend the
RAEWROHA REarng SCreen tor Identiiy,
children withh mild anad unilaterall ierms; of
hearing less in' early: life




Why MHL Missed at School-Age

Lack off organized screening efifierts heyonad
neenatal perea

Behavieral atdiemety/ Screening of Infants,
teddlers & pre-schoeoll children; requires
trained & experienced persennel

Little: data i efficiency: and: effiectiveness; of
OAE screening + tympanemetry for detection
off MIHL

OME prevalence high; refer rate high; follow-

Up preblematic (School age: Bess et al. 1998:
3.5% conductive less)




Wy MHL Missed at Pre-Scheol &
SChoeI-Age

Background neise: Ievels, durng screening

oL epuImal:

s Change pass-faill criterion

a Bess et al. 1998: Identification: of MHL 1 acoustically-
treated test space

Lack off use: of functional measures In

SCreening protecels (caregiver/teacher report;
SIFTER; Pre-School SIETER; ELMS etc.)




Audiological & Medical
Management

Anne Marie Tharpe, Ph.D.
Vanderbilt Bill Wilkerson Center for
Otolaryngology & Communication Sciences
Nashville, Tennessee




Literature on aid use — Unilateral Loss

CROS HAs are not recommended! for consideration until
child 1s able: tor contrel his/her communication
envirenment (AAA, 2003; Kenworthy: et al., 1990)

BAHA can Be considered at age s years and alnoeve;
AOWEVEr, data with the pediatic pepulation are lacking
(AAA, 2003)

There Is a lack of data te suppoert a streng

recommendation fier HA Use inl children withr UHLE hut
should be presented as;eption to families; for children
With' “aidanle* eaif at time: off diagnesis (Vickay, 2002)

Retrospective survey shewed henefit frem amplification
provisien (Vickay, 2002)

But ... low cempliance inaid use ameng children with
unilateral hearing| less (Kiese-Himmel & Kruse, 2000;
Reeve, 2002; NVicKay, 2002)




Literature on Aid Use — Mild Loss -
Contikubers 1o PeeK compliance?

Dalzellfet al. (2000) fieund a S5 montih delay’ in fitting aids
IHarrsen & Roeush (11996) foundia 7. mentha delay

The elder the child, the less likely teiwear HAs (Reeve et
1 [N210]0)5))

Uncertainty’ amoengl preiessionals; on Whether teraid mila
|0SS

s Level helow which yourwoeuld not consider providing aids:
25 dBHL (range from 15 - 35dBHL)

x [evel abeve which you woeuld definitely: previde aids:
40/ dBHL (range froam 25 to 50dbHL)




Distance and background neise

dB

30 - Teacher's voice

70 Background noise
60 +

50

40 +

Distance (meters)




A wireless FM system consists
Off W basic components

transmitter




Eollow! tpr Concerns:
Unilaterall to; Bllateral HL

O 159 unilateral refers whoerwere: fiound te

have HIE, 649 had UHL and 362 had
pilaterall HL.

Wo greups whe move! firom UHL te; BHHIL:
s [fhese whorhadBHL at time: off Screening

x These' whoerhadrUHL at time ofi Screening hut
develep BHL later

(Neault, 2005)




Eollow! Upr Concerns:
Unilateraill to; Bllateral HL

Seme unilateral Iosses preve: torhe
progressive

x Cytomegalovirus: (CMV)

» Enlarged vestibular agueduct (EVA)
s Hereditary progressive less

s Unknowni causes

(Neault, 2005)




CT Scan Eimdings in UHL:

Of 18 children with tnilateral senserneural
nearng 1ess (mild terprofeund)r wnoe
Undernvent CT scans) eff the temporalibene, &
(45%)1 had abvnoermal findings; Incluaing:

Enlarged vestibular agueduct

Menainii determiby,

Cochlear hypoeplasia

Pysplastic vestibulerand semicircular canals

e Clf scani findings Were: alknornal
BILATERALLY in'5 ofi the 8 children

(Licameli, Robson & Kenna, Children’s Hospital Boston)




Centers for Disease Control & Prevention
Workshop Proceedings: (2005)

Summarlzes_ £ MATIONAL WORKSHOP ON
Presentations; & "~ MILD AND UNILATERAL
b_reakogt greup HEARING LOSS
discussions

future research meeds Workshop Proceedings

Online: Literature Review

Includes summary tables (lby
topic)

Over 100 articles

All'available onithe CDC EHDI
WebsIte:

By Run Pl
Jody Dol wfad 2N

Bres lmrricioe, | cdoe ncdos

WWW.cde.gev/nchddd/ehdi/
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http://www.cdc.gov/ncbddd/ehdi/documents/unilateralhl/Mild_Uni_2005 Workshop_Proceedings.pdf
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