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Hearing Loss--
Hope Through Research

Sonic ye[lls tlgo pollsters asked a sample of adults,
"If you had to choose between becoming blind or

becoming de,If, which would you choose?" A surpris-
ingly large Imnlber chose blindness. As terrifying as a
world of darkness may have seemed, a world of silence
seelllgd even worse.

Whell yell think ilbOlll it, tile reasons tire nol hard to
I)gbnnl. Ullnlan beings are talkers, st_cial creattlrL,s who
seek tllll their fellow beJngs for (2nnvePslltion lind co11-
tact. From birth on we cry iuld coD, look lind llslen, in
Oill" /il'st _ltlCnll'_ts tO Ctllilllltlnic_lle. l]lll for over
200,000 llewborns illld yoilng illl_lnIs who _lre ht)l'll deilf
or suffer severe hearing loss in lbe first )rears of lift',
thal vilal conmmnications link never gels forged. Nol
only are deaf children denied file wealth of experience
Ill,it COllieS frolll Jb;lening to IhL' Sotlnds Of ii_llilre, of
music, ilnd of the Iltllll_ln voice, bill they nlllSl als0
struggle bard tOill;ister speech and J_lngtl;ige.

For Ibnse who become profottndly hard of hearing
later ill llfe, the impacl is hardly less tragic. At present
nearly 2 million Americans are either Iolally deaf c)r
suffer stlch signifi¢;llll he;iring loss in bolb ears that
riley cannot bear conversation, il phone ringhlg, Iraf_¢
]toises, or ;I fire _lJ;lrnl. Anotbel I4II5 ndJIion _lre [lied.
ernlely In severely impaired.

All these people know tile loneliness, isolalion, and
frustration dial comes from hearing loss. They know
wllat iris like to sit iri eonlpany mid illiSs the joke or Ille
gist of co]lvel's;l[_(lll+Worse, Ihey Snell realize Ibill soci-
ety can be cruel. People are impatiem. They don't like
repeating their words or raising their voices. Tlley show
by faeiid expression and gestnre how annoyed llley are
when lldking [0 someone "wile doesll'l tlllder_,lillld
what i'm saying." It is only a sbort step from Ihat atti-
ttlde IO tile assuillptio_l Ih;ll people who ;ire b_lrd of
hearing are sol'l ill intelligence, Ages ago that assump-
tion led to tht.' vulgar use of the word (lltttlh It) 111call
slupid. Dtllllb derives fronl Old English roots Ihal lllean
nltlle, tillclb]e to speilk; OI1¢eIbe common I_lte of Ihose
born deaf,



17t)lllill;llL'l) ', Ill;Ill)' L'l_.ln12111.,irl _lK'i_'[)'-- ill ¢]1J(lilil_Ih_'
hc'_lring illll_lllcd Ihelil_elves_h;n¢ r_illicd ill f]elll iz2-

I lenr_ , I_lild_l_ N_lrl_llc I_il_r_iy_ Ion I_rlilzll_l (lV's Ill-
credible Ihilk), _lnd Nl, ll, )'t_#_l'r ¢_lrll_llisl _lill] chi]-

_lren's |_¢lok ;lulhor W]l]i_iill Sl¢il_ have pilbli¢'l)' _l¢-
kllowh'dgcd lhcir h_lriil_ i_rohl¢ln_. Their ¢_ilnlple,

_llon$ _ilh iildlvkhl;ll_ ii_ ¢¢lebr;ilcd _i_ II_elllllvcil,
Thorli_l_ I!clis_m, I I_k'n Keller _lliil WJii_l_li C'rllirL.hill,

Ii_l_i Ii_,lped dis p_,l IIIL, L'lllb;ir r_i_,MIIc'nl IIi;ll ii1_111)'he:il iilg-
iilip_lir¢_l pgllplt, I'ee[_ (111 c'lilll_llfli_lllTlil Ill_il Ol'lt'n

illlil_¢_ lilt'ill deiiy lilt)' II_il_' _i pi'ill)k'ln lliRI ili_lill _'e_:-

p_lrl.'lll_, _11"_'illt'rC;i_[lil41)' IBI ;ll'l.' Ill' Ilia' ilc'c'¢l Ill d[_l._llll_'
Ji_'(llili_ ilill_iiriil_ill_ _'_lll)' ill Iii'e, _il IDYll leillCdi;ll
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The sooner hearing loss in
infancy is diagnosed, tile
better.

IIIL'_t_Llre__LrldbLngtl_lg_{Hid _,p¢¢¢hIi_lillJng ¢_LrlbL'gill.
Many lay ;Llld prol_s_iOllal org;llli/;ttion_ have Ibrnled
IO;lid thosewith h¢;ffhlg illll_;limL_llts.

In 197._Olle of tile I I ice,arch Iiistittll,.'s of Ihe N_I-
tionai Institutes of Ik'ahh in Ikqh¢_,da, Md., aimed
('Olklllllllli('[llil'l" diSol*del_' tO iP, ililnle to uMpJlilSile JlS

increasillg ill[Clllion [0 research on h¢;irJllg,speL'¢h_llld

lallgttage probh:ms, l'hL, Natiolla] Inslilttte o[" Ncuro-
logical and Colnnlllrlic;lliVe DiNor(rcr_, ;IIIL.[ Stroke
(NINCDS) is tbe principal Federalagency supporthlg
research OII[be lll_lny ¢_ILLS,2SO[' h_.'arhlg Io_s, as _ell as
oil I_rCVellliOli, trcatlllent, _llld rch_lbilit;lli(lll. _uppor[
[[l¢lud_s Ill_ de_%'l(lplllL*]llof belIL'r bcilrillg ;lids lllld
other w_lys Io Llllglllr21t[b_2_ll'illg:rcs_';lrchoil II_lring
g_lilI.Y,olle nligbl S_ly,to COllnlgr hu;lrillg IIJs_'.

Through basic studies Of normal hearing and studies
largeled oil specific impairments, Ih_..prinlary goal of
II]e NI NCDS research program is to develop improved
rtl¢lhods ol'prcvenlion. But tmlil tills goal of prevenlion
is achieved, research allenlion will COIItJllll_I0 be all-

retted toward better therapk, s t'or the Ilearing impaired,

SOlllld llrl(I hearing
JhllTIZin h¢_lrillg _Jepk'lld_Oil il series o[' Inccb;LII[Clll

lind uJeclrJc;tl events Jbli[ L*IIIIbILb SOlllld W_LVI.+& ill ;lir Io

Lieconv_fled to ele¢lrical illlplllses _';trfied by nerves I0
tile brain.

Smmd [lself is a l_rnl of ¢llergy, Suppose yo_L srlap
your fingers, Tile sii;l_ gurlur;ltu's_l I'oreu IIl_l[ [ll'ess_.,s
flgllillSl Ihl¢ IllOll.'CIl]12sor flil"SllrrOllllding yollr I'illger-
lips. The rn01eclll_sarc plIshC(lOlll [l short disl;tl1¢eirl
alldirections, crowding illtO Spilcl_ileellpicd by other air
]IIorccLIICS SO (hilt ;I dcIt_ely packed shell of air more-

_'lllcsforlllS. ]'bill shell--soultd UXllCrtsU_l]lil ;i "S]l¢]l of
COltlprL'SSiOIl"--illItlrn presses ;Ig[lills[ellis.'/ ;lir mole-
Clllesnc;lrby st) Ibfll they, [(Io, ;LrCpllslled Olll I(i l_rlll ;l
so:and, slightly larger shell of ¢onlpression, which
ll[Id_es ;.I lhifd I;lycr or flir, lllld so oil

M¢fillWbjl_, l]IC air zlrollnd _oIIr l_rlgertips has be-
ComeleNSdL'JI_L';ISIt rCSLI[IO[ IIlOS_+I_l'SlI11t)JccIII_'sbeing

I

3



rJlrl!/i.?mll #l ilir,

pushL'd Cllll, A ptll'lill] VilCllllm i'_ crcaled by Ibis '*rt_r-
cried" air, and lhe in[ll¢cul¢_ llllil lll(_vcd tllll nt+w rll_h
back IO 1111I]itll vIlCllllnl. Their reIllrn ¢r_'iiI<2_Ii _¢_+C_lld

l_ilrlial vacLILlnl ill l]le[r _'_Lk_', whi¢]l lho nlt_l_ctll¢_ of
Ih¢ second shell ru_h b;lck _lnd fill. AiId stl il goes,

T]ILIS, Ihc origillil] :_olllld ¢llergy [!l.,llCrillcd by yllllr

f_n_zl_rsn[lll inov_ Ihrall_]l Ihl.. lilt (_ll i1 '*wiivl_' ' which i'.

r_tllly ii _iIl_l_}l_l[I o1' _}1¢11_of COlll prcssi(_ll and rarulilc-
lion ere, iliad by illO[_¢lllC_ nloving [)ack and ]_)rl]l--
vibralinl_.

The nlllllber _)l" _hells of _'olnprcssil)ll Ihal p_l_ ;i

lhe _oLllld, lll¢ilSllrCd ill cycl+2sp,2r sl_COl)d(_ps) or ll_rlz

(Hz). Hun]an beings i_ll_rprel IY+2queilcy as pilch: lhe

greiller file l'r¢qllellcy, l]it_]li_ht:r lli_ pilch. I low far lh_'
nlo]_¢tllt_s ZllOVt_ I+iIck aild l_._rl]l il_ lht_y vihral_, is a

n1¢iI_;lll'_ of lhl_ Cllt_r_y ilr [llll_l)Sily of _,Olll|d. ] lllll)[ll)

b_ings irlt_rpr_'l P,Ollll+.l JtlltPllSily ilS ll)lldll_'ss.
Our ears _lre s_nsillv¢ to Ollly _rliaill ranges of fr¢-

(ill,lilly alld [nlcn_ily. I-l_illlhy )'()llll_ ildll]l_ _i1[i hellr
nOlt.,tlliP; ]ox +,'tl+i 20 Hz--lowt:r l]iiln I]i_ 1¢iw¢+;Illtll++; ol+ii

bass fiddle--as well as sot_nds al 20,(I(10 l lz, hoyond 111+



upper re;lehc_ of ;I finis'. The [lllellsil)' range IO w]lich
our _r_ rc_plnld i_ enorlllotls, WIlell _tnllld J_ jtlSl _llztii-

ble--lhe lhrcsbold levd of hearing--the force of sound
WHVe!i _l¢lil)_ OB the _2_[r [s [ibot)l 1,40 ]ili[lion limes

_lll;tller tlKlll Ibe Ibrce llceded lo lil'l ;I I-(ltllICg weJL_hl.
At die OlbCr extfelllL', b|llllHII e_rs L'_IZlre_pond--paJll-

flllly--lo sonic booms, explosions, or tile noise ol'jack-

hannners breakinl_ up city streelS.

I]ee_RlSe tile t.'_II"¢iiii re_;polld to _lleh _ll(IrlllOll_ l';lll_e_
of 5Oltnd energy, [lll@ll_Jt.'¢J', IlIC_l_,tlred ill r;itJtl_. Tb_ll i'i
the basis of lile decibel IdB) senile. A _,tnnld II) lilne_

more Jiltellse th;lll ZlllOlJler HI tbt' S;llll@ I'requcncy dill_2rs
fronl it by I0 tlH; u sottlld 100 thlleS nlar¢ hit en'.e d[ fl_.'rs

by 21) dH. The decibel so;de is ustlaIly sel ;it ;In ;irbitrary
7ere level (() dB], which does not me;Ill die ;Ibscllcc of

_ioBIId, hill lilt' il_'erll_c thre:,hokl level of b_.';llhlg of
he;lhhy )'ollllg adtdt_, t_lt th;ll basis, _1whisper is ;lboul
20 d II, Hnd lIorIB;d COlP,'e/'_aliOII _lbOlll (_) dB, Tile noise

of a jcl l,'ikJng off [s tin IIIc order of I(_) dB--I() qlZ;Ki-
rillJon times tile/ern level!

Toning In
UIIdersl_llldlng lhcse fllnd;llnelllals tff sotlnd uxpl;lillr,

tl Iol Of wh_ll got.',, on--Illld ;'_h_lt C;lll gO wrong--with

Ih¢ hearing process, Inili;db' the jab of the c;lr_ is It}

pick ii0 _Otllld W_B'es and COlldllet them ;icctzrHI,21)' ttl
the illller ear. Tb_l tile Lxlrs C;lll IIl[lll;l_e this I_lsk with

great skill ;hid efliclenc!,, is due hi pHrl to the desib'n of
lhe o_zter lind illJddlg gill

When sotlzzd wa_es ellter file car they Ir_reel Ibr _lll
Jllch or so doven [I iliirrow Itlhe, tb_ e_lerll;l[ illldJlOry

c_nml, before striking Ihe delic;_te, skhl-¢(wured I)'lll-

pallic llIelllb/illlg, or e;lrdr tllB. Tile cIrlllll is _]l;iped like
a broad licit colic ilboul I/2-[llch ill2ross ;llld less In,Ill

I/SO-inch Ihlck. The drum vibr=ltes in tune with tile

soulld waves slrlkizlg it ;llld Ir_lllSlllJts IIle vlbratlotls tic+

cur_lely to tillCo tizzy belles irl die middle e_lr, the ossl-
tries. These bones--the Illil]l@llS, tile illetls, ;llld tile

sl_qpes--_lnlplJl_/ tile vJbr;itions so Ibill tile waves e;IZl
p;IsS on to Ille hiller ear.



St_lp¢_

("<Jellk'++

7711'IJr+n+'_++[III_'mitldlL*+'+lrs/ere++'+;ill I+++ili++nin
¢+'lczli+lllI0 Ih+*C,CltIIpIIIII++lit/illn+_r<,lit,

It's ItOt bard Io Illtder_,tlllltl wily speciali+l+, lirltl lilt'
e[ir tt sttmning e_;tllttple t_l"design tlSwell its _1ellid]ellL_*e
for study. For the e+lr'_ bigh-I'idelity eqtlipmeltt is min-
Jaturlzed. The ossicles :lre Ihe Slll+lllest I)Olte,+ill Ilte
btlman body; Ihey f[I intt_ a slringllt+all-+,et2tlsi_ell clt'¢ily
Ihat II+qSbeell carved Pill Of tile lelllpOl'ill belle of the
Ittlman sktllI+

Two oilier I'e+uuresof Ihe middle' e;Ir are important:
Pile is Ih,ql the compartmem COltn_._lsIo Ihe IItro_ll by a
narrow c+anal x_'[lh collapsible walls, tile eustachi+m
tribe. When you swaUow, Ihe ellSlllehilln tribe ol_ens so
tllal alr pressure in the mlddle ear itl)d Illro+lt is e[it]al-
ized. Thai mt,¢hanism protects your middle e+tr from
barrtzful pressure differences that tim ocetlr ill a I_lst-
rising elevator, lbr exttmple, or oil lakeolT and I+mding
in an airplnne, The second +mporllllll middle ear I_.'attire
is also protective, Muscles ittlached to the osslcles auto-
matically contrnct in respollse to loud noises, These
atttomatie relIexes nlny r_revettl slroltg sound presstzres
from damaging the delie+lle slrt+czltrt+sof tile inner e+lr.

To sunlmarlze, when the eardrum and tllitJtlle ear

bones are working properly, sotind x+,,llvesstriking the
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7?leo_un of Corti, _'onlltinh+gthe itulllttJO'
r4'l'_'ptol_vatl(] nl,rl'¢ J_l_,¢'_t,ltlbt,dtl4.tlill tt _IlU#.
_hall'l J_ .' " n , "Jl" L'l"' '4111,1
thl" l'oI'hh*a,

drtlm nre fa[thl'tllly _on[IllctCd llcross the Itli¢ltlle ear and

boosted in energy, The energy boost helps prepare

sound waves Ih_l[ II_vc I1cci1traveling ill tlir for the more
resistant watery medium of their nexl stop: a fluid-filled

bony shell ill lbe inner e:lr called tile cochlea,

C_nfl ttt't[+,'e[)rl_hleln_

A variety of problems can hi'feet Ilearing before
sottnd reaches tbc eochl_l, Ilecause Ihesc eml_, singes bl

tJl_ hearb|g process are COllC_rTlc.,dV¢ilh picking tip _llld
¢oIIdll¢Cling sound S]gllnls, spccJ_l[Jsts rel'_rto the light-

ing illlplt[rnlenls [itvok,cd LIS ['oIIdll¢'lil'L' problems,
Among file most comnton problems _lrc:

• l£vler;tal I_lo(.kuge. Soitletitlles there is ;I btlJldtLp of

X'.'_IXin ihe enrs. Somelitlles children pul things ill their
ears. Som_Lhnes ii brig erl_wIs in. These _lre obvious

plugs that partially block sound. The removal of im-

pacted wax mid foreign objects is best left to experts to
avoid Ihe possibility o1' d_maagblg Ihe eardrum.

• Perforol(,(I eardrtttll, A hole or n te_ir ill Ih_ ear-

drum can oeetlr _ls a resttll o[" injury, slltlclgll pressure



Oiitis meclia is the leading
CatlSg or condttc[iv_

impairment.

cbltlllJe, or blrl2t_litlll. I-';ir srletrlldill!i can repair or ¢(inl-
pl0tdy rd_ilild the eardrunl ushlg Ibe ktleSl lecbiliques
of lldcros,ilrg_2r)'.

• Getieli(' f/lid coligenit#l gbtlOtlll.lilitt_. Malforlna-
tioIts of tile Oilier attd middle t*ar S_IIIIL'IilIII.'S occilr ill
COIlltL_IioII wiIh hercdilary diseaseor _tsa restdl of bt-
jurle_ altd illnesses IIlal llfl'_cl _1bltb)' belbre or itrOtllld
(lie time of birth. Sttrgery c/in solnelbltcS correct Ibese
problems.

• Olifi_ ##t_'(li(I.}]y rar ibe iIiO_,[prl..v_denl ¢iltlSe (if
COIldllCtigcJnlpalrlllelllS is ii colllnton middle ear dis-
gasJ2, OtlIJs [ll_dbt. Tile problenl _.'illloccur ill _lly _tgt.,
bill is p;litJgtllnrly prevalent in children. All eslintated
tWo.lbird_ of pres¢lloolers bllvl_ ;it It.asI o11¢ episode.
The reason [bill children are so _,tdlterable lltfly be Ihal
their eilSlilchi_n tubes ilrlr shorler lind positioned more
horizontally lhlln hi adults, Inl_.,ctiotls ;igelllS CatlsJng
colds or oilier tippler respir_llory disease Call t,lisi[),
spread Io Ibe middle _llr. al file sanie llme, illllCUS,pll_,

or olhtrr Iluids _ic¢illnlllallllg in the nllddle c.ark.iid not
lO d r,_Jnoff. Th llS lilt middle ear¢.qnbel.'Ollle bil]allled.
swolleri, fluld-filled and p_lJBflll--lhe classic s),mplonls
of Olitls nlCdla ib_ll Call rt_sldl in ICillporary illld _,tillle-
fillies pcrln_lnClll hearinI bllpaii'lllenl. Tbliilks in
today's nli_dicalJons, mtlst middle far blfcclb)tts ¢itll be
cleared tip with no lastiilg damage.

Some ddldren are particublrly plone to middle ear
dlse_se, however, siIffefillg l_ve or six botlls tl yeilr.
When Ihe condJtioll recurs tbilt oflen gnd is ilC¢oln-

panied by Ilukl in Ihe ear, it is called chronic (llJtis
media with effusion (.'llso scrolls olhJs medili).
NINCDS.supporled s¢ieiltists lit the University of b,,lin-
nesot,q are t:tlrrelltly studying chronic otbJ_ inedJa Io
dl-_lertlline if cllnnge_, in [he body's blllllBtl¢ sy!itelll i_re
blvok'ed, One possibility is that tile body's imnluno de-
fellses successftdly fight off die irdlbil infection, but
Iblil solne resldtte of tile 'virus or iltl_¢tiotls ligeltl l'e-
iliairls Io Sliitlld/lte iltl bnnltlllg reuelion, leading to lhe
accumulntion of fhdd. NINCDS is also supporting ;i



major OI]lJ__l¢c]J.3|i_¢_.e_tr¢|lCenter in pillsbLirsh, Pa.,
ill asso¢]rlios_with Childrcn'_ I]ospil_ll of l|lc Uni_'u'r-
_ily _le_lldl Celltcr. The celller wiJl s[_Jdy_dl_lsp_l_ o_'

PaliC_llSwilh chr_nl¢ nfiddJ,_car disease _vil_lerfLJ-

_:i_lJisl_(_to]o_isl_) or e_lr, ilos_, _lnd Ihroal sp_ialisls
(ololaryllsolol_isls). N_I only i_ there dzulg_r _)Fp_rm_l-
n_tll II¢_lr[l_J_inll_airll_¢Jll. [_lJIr_'eqlll.'lll ])OLll_iof I¢ll]l_(_-

al_clilory s_'stenl, ¢_p_ia]]y }J_ file dcv¢lop]n,_ _'_lr_,

_rowlh. _)_riodi¢ _pJ_r_d¢_o1"h_uin,g to_ may slarv_
the _lLidi[or)'¢¢11sin l]le br_lin and ¢olllrJbt_l_ io impair-
m_rlls in sp_'_h alld ]angua_ skills. SiLJdi_ of _uch
"_tJ_lJlory d_pri_,aliol_" ar_ iJr_dcr _',_, by NINCDS

Physici_ln_ Ir_llillg oliti_ mcdill _'Jlll cfl_iOl_ can
_tr_iii 111_fluid by makirl,_ a sn]all _l]¢i_iol_in Ille _lr-
drum. Th,_incision ',_,illb_t_l_lnd dl_ l_rr_blcmmay di_-
appear. ]r rh]icls ¢OZlliml_ ;o b_lil¢l tip, Iio_'c_'cr, Ih¢
p}_ysi¢]arl i_]_1yJnscrl a _l]]a]l _lr,_in_l[z__lbc, ill l|l¢ _lr-
drum Jnall op_ralion _dlu'd a lynipai]oslonly. Tympa-
nostol]_y Ii_b_s _r_ sonlcdm_.s di_re_l_¢d ;i¢¢idclll_]ry
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and may be reich:ted by tile body, t_ltl oFtL.n dlcy may

slay in place for as long as a y_r and ef_clively ¢onlrol
lhe probl_nl. I)e_lus¢ Ihcre is a small risk Ihal Ih_ lubes

can give rise Io scarrillg or Ihick¢.in_ of lhe drum nl_c'r
rCIBOV_II, _onl_ do¢lor_ I_rc_r IlOl Io I1_;¢ I[1¢111,[llld

choose insl_d to wail nlld see if lh_ car problcnl will

improve in lime.

• Ol_'leros_ All ex_ll_lpl¢ of _ IlcrCd[l_lry II¢_lrJllg

problenl Ihal develops; in adults i_ olosclcros[s, a co_ldl-
fion in which Iher_ is nn overgmwlh or bone in the mid-

dle ear. Usually lhe tiny slirrup-shaped Slal_ I_oueis

Ihe mosl a fl'cclcd _tnd b_m_s fixed hi place, iml_c'dillg
solll_d co;idl_¢l[on. Oios_[¢Fo_[_ ¢,'1n ol'l_ll _¢ rclllcd[¢d

_tlrgcry Io rcl_lovc Ih_ excess bone ;llld r_pI_l¢_ _11oF

part of Ih¢ sl,ap_ wilh an arlil_¢ial parl. 'Fhos¢ I_[1_
haw Lin(lefgolle sllc¢_s_l st_r_ry d_scribe Ih_ f_llllS

as miraculous. "l was conlplel¢ly d_:af h_l_r¢ Ihe oper-

_liOn," onc worn,ill s_l[d. "As _OOll _s [ _vok¢ tJp I ¢Oll[d
hear agrin!"

771l'_llllil.._lllll,k*dI'ol'hl4'll ]111_t_(_'llI'jll 1155_/I,
¢__'//0I*' Ih("l_'lllCr _llll_ll?stlc'lll . lll_.s_li l_Jl'hl_r
_17 IhIII I_nl_.l_ Ihl"I_lll_ r!f C_JrlLThl, t_¢rL_•
.l_l_'r_._limul_ll_*dI!1_hair l_'llv_irIII or_Jlllld Ih_'

I
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Delicate "hair cells" in the ear
: translate sound to electricity.

• Pr _s_ 'era'is'. Spe_zialists have coined the word prt_s-
'_ ILvctlsis--literally, oM bearillg--lO describe bearillg inl-

i pzdrlllents that occar ill aging. White presbycusis is pri-
marily associated with changes in tile itlnor eal lltld
brahl (discussed laler), ¢ondnctive impairmetllS t_lny
also occur+ Tile belles of the nlidd]e car may be¢onte
stiff, for exn+mpte, or tile eardrnnl thicker alld less tlexi-
big. lloth Ihose changes nlay rellect a less rich blood

! stipply to tile ear as a restdl of heart disease,high blood

! pressure,or othercirculatoryproblemsillolderpeople.
j Condtlclive [nlpairnlcnls can be deteclc+.l ill the
r coarse of an ear exaalinatioll lbill illeltldCSILvitriety of

diagnostic tests. Before we describe Ihc lesls, let us pick
up the slory of whiu bappcuts to sotntd when it reacbes
l]tt_ct)cblca.

Ierllltl etlr Io brIlill
When sound vibrates the three middle ear bones, the

last ill line, tile stapes, presses against tt ]nentbralte
calledtileovalwindow.Tbisnlembnnleistiltedintoit
thin shellof bone tlua encloses all the inner car struc-
tures. About an illCh down from Ihe oval window, tile
bonespiralsto formthesnail-shapedcoclflea,number
mlnistructure lessthan I/2-inch across at its base, rising
a mere 1/4-1nell In its til1.

Tile cocblcn is Colnpost:d of three Ilnid-filled ¢onl-
parttllents.Tbc centerInldsnlallusteOlllllilrtnlelllisit
duet of soft tissue Ibat contains lheorgan of hearing,
called the organ of Corli, after lhu llalinn scientist wllt_
first described it. Like tile retina of the eye, the organ or
Corli contltillS spu'cinl cells called sensory receptors [llln
take incoming energy--light ill case of tile eye, smnnd
for the ear--and Iratlslbr[ll thltt energy into electrical
signals, The ear cells thai do the transfornling are called
bair cells because thecell tops are fringed with fine hairs
that Slick up inlo Ibe I'hfid filling the duct. The hair cells
are mndwicbed between two tnezllbrancs: one meltl-

brant rests lighlly on the hair tips; ihc miler forms the
floor or base of the dtlcl, and so is called the basilar
mcnlbranc.
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Micrmc_qlic c'lu_Ivr_t!l hmr_.Irmgc' thv IWp_ql
IlllIlllf_£1* I'lil_ in lilt' _iIlll,r i_T,

Rl3s_lrcJl ]l_ld ]ed Io gr¢_ll_r lllid_r_t_lldillg of ho_v 1[1_

organofCarli I_orb:nnd toa Nobd prizefar tileinl,es-
lJ_lor who ¢onlribillcdsiL_nJl_e;mllyIc_lhal under-

siatldillg,Georg yon l]_k_sy.Put very simply,when lhe

stapes ki_ks in Ihe oval willdaw, file Iluid in Ihe co¢111¢a
is slirrc'd and _elslhe b;isi]artn¢lllbriln_lllOVing[11a

V_F_ _l_ci_ll Ivan': _otllldS Of ]li_Jl frCqtlCll_3y ¢all_e I11_

_rc_ll_l moycnlcnls i)J' [Jll_ inch1 bl'_lll¢ linder hair cells _11
Ih_ base of thecochlea,agltaling/lie tips of lli_ cell_'
protrtldhl t )lilirs. SOlllldS of Illiddl¢ fr!_qtlolC.V CaliSe
nlil_ilnllll1111oVl_llli_lllS of l]ll_ llll_lll[)rsl10 I'll r Ihi:l" lOWllld

II1¢ co111o-_1l"II1_ ¢o¢111e;i.while smilld_ nf Io_%¢sl I'rl_-

qil_llCi0_ _all_;t' pelll_ ln_'mhrall_ lilOV¢lll_'lilS ll_':lr Ilil_ lop
of ih_ ¢llchlea.

cells Ihal lead Ill I]le prodilcllOll ill' el_clrl¢ii] sigmils,

These Slgllnls _x¢i1¢ ilL'fir hy iicr vl_ ¢c,]l_whose lang Illlcr_
--somo +t0.fXX)ili oath car--_plral Oul from lli_ codlle,l

Io form llic' cJllllh, or auditory ill,i've, which go_s froln
IIl_ oilr 18 Ihe l_r_liil.

_ioon afler enlerlng lhe braiii, eiglilli ilvrvl_ l]b0rl

¢o111,'11:1II_lVO ¢_'lls in Ilue I]rsl of nl_ln) +i1crv¢ _'l_lllTr_i

¢l_ill.'erlled wilh h_arhlg. UIIhnlil_ly lh¢ ilUdilory signals
reach lll_ _orlcx. li1¢ Olllernlosl ¢ov_rhlg of Ihe hrlihl.
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The cortexcolltzlinsCel11urs_is,,ociatcdwill1inturpretillg
Sl_cechaildIBtlsi¢,whh thillking,111¢111ory,le_IrI1ing,
and other higher mental I'aclthie_;.

There _lr_ _ gre_[ [ll_llly det_li1$ _lTld NllbtlelJu'_ _lllOIIt

JlUnlan hearitlg lIKItscielltiSlS ;ire COlllintllng IO _ork
OtlL How do wc mazl,'1_¢Io block Olll 1111w_tnted
_;DUnd_. for _X_llIlpll-b,_2njo)'illg_tllillt ilIl_ltC12OIWCfNatioll
in themidst of a noisy pnrty? How do _e detc,:t subtle
differences in loudness ns _c]l as pitch? What enables
some of Its Io h¢_Ira ILing for file firsl Ii111¢;IIRI rcp,.,atit
perfectly? HoB, do we Iog;It¢ Ih(2 source of SOul]d _H1d
judge how near or far it is'!

Much of this reseglrgh requires a dclzdlcd analysis of
whal happens ul the coclllc;l and al audilory centers hl
the brain. In recent years NINCI)S-supported scienlisls
ha;'g be01table to ren]ove _lllbryoIli¢ coehl_:_tr fissile and
grow il in ihc labormory. Small animals like guinea pigs
or ddnchillas are c,flen used in thL'sesludlcs hgcause
lheir cocide_s are relatively large arid their hrailts not
verycomplex,

Work with ]llllIl;lll volllnteers is ;llsll cssenli;d, Per-
sons with normal Iitraring _treoften sttldit'd ill experi-
ments in which different lUeSs_lgesarc piped illIO each
ear or where compulers arc u-;ed to generate garbled or
synlhetic speech. These slttdies nre ninled al analyzing
how people recognize speech atld how they delecl a
me,'lningftll message llmidsl noise.

Alto of great interest life studies t3f ]lOWthe two ears
mid Ihe two halves of lhe brain work individually mid
togelher in the perception of speech, nlusic, _lll,.Iother
¢olnplcx soBnds. Experiments with hearing-impaired
indivkluals arc cqunlly important, leading io a I_elter
tmderslanding of Ihe cues hcaring-lmpaired people use
Io re¢ogllize specc]l--alld how noise ztl'l_cts Iheln,

]lenring problenls higher up
l-le_lring impalrmenls dmt result from tl_lnlage to the

sensory app_lrntus (Ihe halt ceils and olher paris of the
illner ear) or to tile cighlh llerve find alldilt_ry celllcrs
higher up in the brain (the neural apparatus) nre often
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]llllipL'd IOgcthcr Ll_,_'S_llSorlnetlr;t]" problellls. These
inchtdc:

• Ilearing Io_ ul IH/'lh.Some 4,(XX]illf;Inls are borll
dear every year ill tiiL' United Stales. Close Io h;df tlms_
casesar_ du_ to ]leredhary disorders.

A larger group of babies is Dorn duff or will1 major
lid';trillSJmp_irlllenls _ts_Irestlll of ¢Ollg¢llila] disorder_
or difficult labor mld delivery. F.Iothers who ¢:11111rii¢i
c_rlahl inI_cliOlls during pregnancy or w]1oi;lk_ ¢¢rlaitl
dnlgs nlay give birlh tt_ he:Irinp-inll_aired inlbnls.
SOlt1_limeslilt hearill_ lossaccompanies oilier prenat_d
or blrlh-relaled problems lhal r_..sull iil cer_bra] palsy,
seizures(epilepsy), or menlill rctardatiolt.

llefor¢ Ibe ;Idv_lll of a wl_cinq.,l'or _¢rltliltl llleffsI_s
(rtlbe]Ir), this viral disease ill pregtla]ll wolnel= WaSa
nolorlotls C_ll]_;eOf hcarit_g inlp;lirn_L'nl _iI birlh. Cont-
IiiO[i ineasl_s (rlibeo]a) ill pregliLlnl WOlllgll Idso illl-
poseda tbr;;ll Io the tmborn dfild. IMrlmmtely, there
_ir¢ now vaccille_ilot bOl]l lJt_s¢_virid diseasesso lhal
WOll]_llc£111_[llld shollid) be ilnllltll]J1¢d wL.Jlbefore
be¢Oltlh]gpr_'g_tLllll.

'rh_r_ are other virus infeclions for whicll =Io effi:c-
liv_ lr_.,ill111¢nlSor v_tc_inesexist as yet. Of lh_se, cylo-
megalovirus and herpes silIIpIL'x lype 2 virus (whidl
causesit _enital illi'ccl[on) citll seriously af]_¢l lhc nerv-
ot_s _)'stertlof irll'ecled _l_'_]_t)rtls. Cylolttegalovirlls Jn-
fu'cti0n iseslimated IOaffect I out of every tO0chiklren
borll ill Iht.' U.S. l]elween 5 pt_rcettl ¢llld I[} percenl of
lhos¢ ¢hildrel] devdop heariag illlpalrnlellls, e_;pccially
for high IYequencies, zuld Ii;ive IQ scores less than 8[)
l;ller on JEtscbool.

• Ilereditao' hearing h_ss. It is important to realize
th[ll I_ereditary conditions IItll only can result in deaf-
tless ill bil'lh, bul also itCCOlllllI't_r [1 variely of hcL_rirlg
inlptlirlnellls occtlrrJllg [filer, I.leredil_lry disorders can
zlffe¢l l]1¢oilier ;ind nliddle ear, as in olosdcrosis, [_tll
geller_llly ilwolve d_llllLtg¢I0 Illecochlea Mrhigher ilerve
ce/]ters, []L'CatlSeIhere are so inilny klttds of Jlt2redil_try
disoalers, with differeul risks of inhcrilaltce, couples
wilh a history of deafness ol_ either side of Ihe I.unily

I
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shotdd ¢onsllll _ll¢llc cOllll,,¢lors for Jlll'Orlllation.
• Tl_tltol_.#l_t_,d pl_h_ls_. A severe blow Io tile

he_ld, an _lo_itlenl, _,troke, br_li]l hen_orrh_lgeor oilier
lrall111_Ih_ll _ll'l_¢Is lh¢ ¢_lror ally of the _utlitory path-
ways al_d brail_ cellters will o_viously t_lke ils loll ot_

: hem ing ability,
• *FIIIIIOI_.l),qti,2111swilh eighlh nerve Itllnors--c_llhzd

4 aCOtlSl[c 1_,2tlrOlllaSimay ¢Olllplaitl of he_trillg loss hi
Olle or both ears, headadleS, dizzilleSs, rhlging in the
car (¢_dled linnilus), or Illtlllhlless Over the f:lce, Stlch
synlplOlllS deserve l)fOlllpt _ltlelllJOII. If ;In eighth llerV¢
ltllllOr is delected early, surgery to relllOVq2lht? tllnlor
Call be ¢onll_letely successfttl, leaving no hearing or
olher inlpa[rmelll. Ttllnors diagnosed at laler slag,.'s
llllly h_wl_growll large ellOtlgh to be lil_-thre_ltening, or
lheir sttrgical removal illlly result in bemiring loss, dis-
itlrbances in i lit.,sense of balance (also located ill Ih¢ ill-
net u_Ir), loss ol"s,2ns_llioll [11the I_ce, Mr facial paralysis.

Acoustic 1ll211ronl[is_11_OCl2LIrl()l" 110kllOWIIrl.'ilsoI1,
b_lt c_ul also _lrise as a r¢!illlt of I1 hereditary disease
called IletlrOfibr Olllat osis.

• No_e ¢&llta,_l'. Brief exposttres It) hlgh intensity
sollnd ellll ,.'ause a lenlporary but reversible hearing
loss. But ¢olllinlled exposure to loud noise means trou-
ble: Evenltl_lJly tile hair ceils sustaill perlna]lenl
damage, resulling in gradual hearing loss.

The hairt'*,ll_ill Ihl"h_liphlll¢_art,norlnltl;riglll i_ho¢¢)sltl)ws
Ihllll!l_)l_lI_f("Ill t_fll_l)_IIll]_IIIIOfilldt!tlrlt_YllntI!l Ihdr('(IIl_
_ll II II_I h(ll'r_)of f_IIllIll_( s (l_l)l)l'_'/_(i,(,rJ.
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Concern about noise damage
has inspired major research.

During the early days of hulustriallzntion nobody
dottbted that tbe din surrounding boilermakers, hy-
draulic press operalors, or steel mill workers rendered
their bearing less than per feel. Nowadays specialists are
concerned that tile everyday sounds of our highly tecb-
nological sociely are also wilting our hair calls. Think of
+be power mowers lind ¢bilJnsaws, Iht_ disposals, stereo
sets, dishwashers, and I'_+odprocessors we live with.,.
and tile sounds o1"airplanes, motorcycles, city and high-
way traffic, fire and emergency trucks. Thiok, too, of
joggers wearing earphones or young people at rock con-
certs or disco ,:lubs, and you Itave tile reason so nlally
h,..aring specialists are worried.

Concerti about iioise bas inspired research at several
major bearing laboratories snpporled by NINCDS. Set+
enlists at Wasbinglon University Medical School it+ St.
Louis, Me.. for exnnlple, are systenlatieaily changing
the frequency, intensity and duration of noise to see
how each of tbese factors of if.0rs the slrnctnres of the

inner ear, Investigators nt Ibe Central Jnstitnte I_r Ihe
Deaf, also in St. Louis, are anab,zhlg the el'feelS of
rloise on the inner ears of nitilllals and also observing
how such stress affects tile nnlmals' behavior. Odter
NINCDS-snpported investigators are studying how
noise damage may lead Iv degeneration of eighth +lerve
fibers, why some people are more affected by tloise
than olhers, and wily the ear. once impaired by noise,
oI_ten l_eCOOleSbypersensJtive--even more vtlbternble to
noise (inin .'lee.

• Drt/g+Jlldllt'l'd/l_'o/+#lg Ios_', Drugs as Coolmoa ils
aspirin, tile nntlbiotics strcptomycin or nconlycbl, anti
certain of+tile water pills (dinreacs) used to treat high
blood pressure Citlldamage the hair cells or other vhal
paris of Ihe Jr+tierear. Anyone wbo, whlJe under nledi-
cation, has a sudden cltallge hi bearhlg, or experlences
dizZilleSs or ringing hi Ibe ears (tJnnitlls), or It;Is other
probleals witll bearing or balance sbonld report the
symplolns to a pllysJcian Ill once. Olden C]lnnges in tile
prescription can elimhmte tile synlptonls and prevent
permanent damage to tile ,2at'.
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C_rI_IJll powcrJ'llJ ;tl|lJ¢;lll¢_r drll_ nl;ly ;1[_0 d_llllilg_

heariu,3. NINCDS is currcnlly ¢ollducting research

_lLtclies of palrents ilndL'rgoin_ Ualicer ¢llelnolhurapy at
tile CJillical CL'nlur. Ihe rusc_Lrch hospital of tile Na-

liOlla] Inslilules of IP:allh. Au(liologisls nlL.'asure Ihu

p_lli_lll'S ]ll_;IrJllL_hel'ol'e II'_._;IIlIB.'III_llld 1lien _11perio_ti¢
Jlll_l'¢(lls Ihereal'lL, r _o _[_.'leflllJl3e if Ihe (IrLIL_i h;IV_.•

uI'l_CleLI hL:arlng.

• "lllll}illl_, /_l_llly pe(iple have experienced (1lie (_r
Inor_' OCC_IS[OII_%_]1_11IIIL_y l_ll ;I r[ll_Jll_ (11"IIIIIllll_ ill

Ihl-__?;Ir_;Ol' illside Ihe head. Bill a _;llflllJSJll_ iIIIIIiI)eJ" o["

puople, ¢_peeially in middle aLOeor lZll_r years, complain
of _1¢o[l_l_lrl[ rJn_in_ ill Ihe Iliad for IIo _llOWI1 [L_lsOll,

In _o113c¢[I_L'_IJl_ SylllplO111_ ii1;ly [_cilnnoli_L'LJ il';i per-
_Oll is bllsy _LIwork, la[kJllg, ¢1r olhcrwisu dislra¢leLl.

I:,-]r olher p_:opl,:, Ii(Ywc_cr, Ihe Llllpk_;l];llll _ollnds ;ire

presunl dulirlg e',rcry waking hour, illlcrfering wilh all
aCliVitie_, In the' nlOSl severe Ca_es Ihlni[ll_ u_Iell [lllCr-

rllpl_ sleep, The Ilaplcs_ vicliln i_ IOrlll_,lt Icd t_y _lll [ll¢_S-

sIlnl inlernal siren sounding off. The psychological el:.

T[IIIIJlLI_ Jsc_msider'ed a _L_ll_orJnelll;I] di_.ord_.'r, hill

_}tal c_lllS_.%Jl _llld whgr¢ [11Ih¢ ear _r b[_lill lh_: Irollhle

liL,s are Ullkn(iwii. l|eC_lll_,L'g_¢_.,__,Jvc _1111o11111_ ill ;l:_pirin

_llld f_']_llC¢ldrills prodLIC_' lCillpor_lry IJllltJlll_ in hllnl_ln

beings, NINCDS-supporlud invesliL_al0r_ ;Ire '_ludying
IIle el'r'c¢l_ of iIic_, (Irll_ ill _ulJtllak, The s¢i_t_li_l_ _111

detect whetllel + 1]1_ _lllilll;IJ is Oxl)crJcIIeill _ lillll[lll_ 11_,'
I_f_l Ir_lJll[n_ tJl_+_lnilll_tl Io [1L+II_IX'_• ill H)eU[I]C XV_IyShi

I'¢_poIl_L' IO lypica] IJllllilll_i '_o[llld'i. TIF.'y II1_.'11o[)_rv,:

IrC;lllll_JiI, Oilier NINC'I)_ _r[LlllUes arc _,tIKIyilIL_
SO[lll0_ Ih;ll I11;ly he _.'ll¢l';lled wilhill IJlg cochlea ilsL'lf,

Slill a lhird NINCDH-sui_,porled group al lh_: Ulliversily

of Orug[lll is devclopJll_ all ear (h:vice dcslgned Io nl;l_k

[lie lillnJlllS _OlllldS, it nlulhod of lTe;llnlClll Ih[ll Zlllp_tY_
Io help some linnilus stffferers, A variely of tinnilLiS

IIIIIS_crs Ca_l now be oblained cOlllnl_rcJally,
• PI'I'A_(I'_II_, C[l[lllg_'s _ISHOCi_LIC'[[with _1_1[1_ arc

ruspollsible for Ihe nlajorily of h_:arillg ilnpaJrnl_.'llls in
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Six million Americans65 or
over have moderate to severe
hearing losses.

adults. Many pee_plc in their forlies ;rod Ill'lies experi-
elite _1 dcclilt¢ in sen_iliVlty Io iligh I'reqtlenclcs. 'ILle
dcclille is gr_l_hl;L[_llld I_rl_gr¢_ivc so that by lhelr sixtlcs
alld _ex'eBlics :l_ ileal1)'as 25 pcrce_nl of Ihe cklCl'[y _ll'_
Ilol[ceahly hBp_fiicd, l i_wcx'u'r, invesligalors are hegill-
Ilillg IO qllc_liolt wh¢lhcr "agil_g I_LClOl'S"per S_'_lr¢ at
I_LLIII.T[ICl'e _lru'¢tl[ILir¢_ ill [h¢ world--lhe M_lbaall

i_co[_k.• t_[+Ih_ A[rl¢_lllSLid;In, ]_r cx_llltp]e--w]lere prcs-
I1)'¢Ll_i_doesn't u'xi_l. [k_lh illeB _ll_Cl_t_lllell have e_¢¢1-
]till II¢_Lr[llg il_ old a_¢. "l'hu' cnvirollnl_lll t_f 111¢
_,labaans is exccplionillly q_licl by Wcslerll sl_lndatds.
FLLrlhcr,Ih¢ Mai_a_llls d_ not sul'l_r from i_c_Lrldisease,
high blo_d prCSSLlrC,Ulcers or ;tslhiB;_. They lead folio-
lively _;tre_s-free lives. No ¢onu'hlsiol_s Call )'¢1be dr_ll_iI,
cxcepl Ih_u ilresbycusis is clearly 11ol all incvil;d_l_ rcs_llL
t_l'_tging.

Many _xperlx ii_w lllillk Ihal lifelong CXllOStlr¢Io
IIoise, a_ well ns the high i_rcv_dcllcc o1"hu'arl dlsca_c,
high bhlt_d pressure, iliad olhcr I_lood _¢s_¢1dist_rders
inclCa_¢ I[1¢odtl_ o1+]l¢_ffiilg Io_ iB I;llcr yu'_Lr_.

hi uddJlk_n, sonic hcredilary pretLispl_sili_n iltay be
illvoLvcd: A_ _111_ill_,¢sligilttlr pBl_ il, "So111¢_f LISmay
sinlllly bc pr_)gr_tl_lllc_l t_ _tfffer _1dec]il_e und I_111of
t_LLI']lair _cL]stit otLr :llL_[il_ryiletlroll_ _l;Irlill,__ll_t p;Ir-
IJCB]_Lr_Lg¢--_tsy_lllllg _ISIhe I_u'l_tie_ [llld thlrlie_ ilt
s_1111¢p_o[_[¢.+' [:llrl[ler, It1¢ tk'c[il_k' nlay b¢ _¢]c¢livu';
T[_¢hair ¢c]1__uld inller car Stl'UCtBresinay I_c [l_[Ihy hi
SOlllgolder illdivJdtLa]_st_ I]lat Ihcy ¢_111p_l_s a [l_'arJllg
I_1 Ibr pllr¢ Ioncs w_lh flying claimers.Ycl thosu' saint
iI¢opk: hilly h_P.¢ tro_11_1¢Lllldu'rslalldillg _]_¢¢¢h, esp¢-
¢itlll)' ullder [r)'h_g condiliolls, l_xpcrls susi_¢ct 1hal Ih¢
]i_t¢lLcr'_¢oBfLIsiOI_i_ a_ockltcd _'il[I I_ssllc d_lnl_lg¢ or
]l)_ of ilcrve ¢¢[]sill Ih¢ [_raill _[Icre ¢¢1_1cr_[_r _pe¢¢h
]_¢rcepti(_B_llld di_crhllil_;llloll _u¢ h_c_lled.

Wilh 1he realization th;ll IlCOl_lCarc IMng k_ngcr, t11¢

¢on¢_rll (o I[1_ N;lliOlla[ Ill_lilBl_ _11 Agillg (NIA) as
well ;is NINCDS. At I_rcscnl 6 _nilli¢_nAnlericaus 65 _r
(}v_:ļh_lv¢ iiio_]_r;LI¢Io scvcr_ Ii¢_Lrillg[osse_. By I]1¢yu+ar
2P(_) ;ul cstilll_llctl 32 nliLlion Americans will be 65 or

18



older, I( 25 p,_rculll ¢OlltillLl_ Io h_.'Hl'l_.'clcd hy prc.stl),-

Ctlrrunll.v NINCDS._tlpp_rt¢_I r_r_h _l_ I_r_hy¢_l-

si_ includes proL_r_l_ns nl Ih_ Ul_ivcrs[ly _J' _,lichi,_ln,

s_ty o1" C_d[_rl_i_l _U Los A_l_l_s c_nc_rJl_d _tJl ho_

pr{_bf_nl_ _fl_lhl,g _lh_r mcmh_rs ur lh¢ I_nil_,. C_r-

i_ud X-r_ly im_g_ of th_ br_lil_ ¢_IH_I CT _¢_m_.

prot'essional_ _tl_ll_l in Ihe _.¢i¢n¢¢hi" hu_Lrirl_ _lHd ill

_]_,1 ?_J_l!stl_llll_rill Ih_, Ui??ll,l_ll.l,

_?'C__lJrl . I_ ' _I_1 ¸,
_ _ I ,I ,irl_ t_I /?_111'?1I

i_l_./i_.ll_llllll_i_1r_!_l,l?rl./I
_l_ldiL._¸.

!
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tile battury of tests tlXU'dIt) _lsscss lind ;tll;lly/¢ ]l¢[Irhlg

it1111airlncnl. Aiitliologists _llso provide coufls¢lillg _tlld
nollnledical rch_lhilitatiol_ I_r Ih¢ Ile;irillg itllp_lhed,

sttch ZlS llpr¢[iding _llld he_lril_g rid cvahl_ltion.

Persons Llnder,gohlg attdiological tcslh_g _il ill _1 slll_lll
_;olllldproof rtlonl. "lh¢ cx_ltllhl_ltiOtl tl_,tlalIy illclutl¢_.
tests to dcterl_litl¢ how well Ihe cardrtllll and Iltidtlle ear

bones cotlthtct ,;Otlltd. These I ¢';I,i d¢l_en_.l oil inser tillg ;i

slltlg-t'itthvd probe wifll _vires [itt_lcllct[ into thu' cxtertl_ll
¢an_ll of tilt.' ¢_tr. Thetl _lir r_russllle bcl_¢¢tl file probe

lip _llltl the eardrtllll is variet.I _tt thu s;llllu thll¢ Ih_ll _1

lone i_i sotllll.lcd through tile l',robe lip. ,& t_lachillU _ln_l.
ly/t:,; Ihu ii_t_venlullt_, o f file drltlll and illit.ldl¢ e_lTIll,lies.

prituhlg Oul file re_,ttlts otl _1 gr_l'Jh--tht' "lylllp_lno-

gr;ll_l. _'

The probe ¢_lll _d_o be ttsed to check tile _lc_tlSti¢
I'etlex to Iottd iiols,.'. Th_ lyll_l_lnogf_ln_ _llld itCOllr,ti¢ re-

flex te_ts t_lke olll.v _1 I_:_villill_it ¢s, Sitl_¢ I he tc_ls dcpelld
oll _lttloll_llit." rcspt_nse_; of the _ttttlitoFy syStellh they call

be U_;¢_1to te_;t h ¢_lrinL,'ill inl_llll_ and t_lhcr_, w]lo ¢_LIiiiol
respt_tld voltmtarily.

lh¢ Ilal9, ilot,_nl'l hal'e Itl do it Illill_. 711¢"itlltl'hitlt, tnealnr¢,_
_ouml ctmthtl_ilm in thl, mhhlh" _lr ulld al'r_l_tw reJh_u. ?_ll'
It'_ls_tr_'sital_h' and pa#Jh.__.
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,'llldiogralll,_ /l_l'_l_lLft_hOlY IL('I/,VOlt h4'ar lIJIrl"
Iolll*._ _t'ilh I_lch 4'ar, UiiIIt'! all(liogru/ll _hol_'_

u_'Ollnt140001[_,, l.o_l't' alltllogrltnl _1lo1_:_it

OpiCal Ilrl*._/O'¢ttli_ /Mlh'r/x; hearing in _l_ttlt

,itt'_ gt-tl It 1111t't*'ttt_ , _ t&"f_' I tt'll , , ill,t-I,/._i*_.

Tht_ audit_logist Ihcll JneilSttres Ihe pillJellt's Ihrcsh-
olds Ibr tv,'o-syllahle words illld for ptlre Iolles ill ;1
rml,_e from 250 Hz to 8(XX)Hz. Tilt. palienl wears he;td-
pholles _llld indicates when lie or site C_lll jtlsI [lilrcJy

delt'ct sounds as Ihe decibd level is varied. The graph
that plols sollnd frequency against decibel level is Ihe
audlogram. The audiologist also measures tilt: ability Io
discrlnfin;tle speech by havhlg Ihe individual repeal one-
',ylhtble words. Tile attdiologi,;t may collduct further
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It_sl_;IO d¢lt2rlllill¢ the nalllr¢ of lilt2 hcarinBI_ss. These

1,2sV; lllliy involv_ nl_inipIIkltlolls oi' Iltlv2 I_llt_,, _tlld
IloisCs _r Iht_ lis¢ of tape _tlrditlg', Ih_lt illlrodtlCe di_-

Iortiolls illto voice or" solln_ sigll_ds.

An I'_F.G for h_rrliu_

III Ihe pilsl dec_ldc invesligalors ha,.t_ d_v¢l,._ped _lys

of r_c(_rdhlg lh_ _l_¢ti'ic(d activily of br_fin ¢emcrs
a_oci.ql_d wilh h_[irill_. I:.l¢clmdes nr_ allal:lled to lh¢

lop oi'li_ iliad told at ¢ach side, near th_ _a_. "l'he indf-

roolll lisl¢ilillg Io ¢li,:k_ nl ilifl'ercnt hllcnsili¢.,. A com-

clicks ;111{Idisplays the braill _av¢ pallcrn Oll _1 vid¢_
screen. Audiolt_gisls kn_ Ih¢ nt_rm;d _hape c_l" Ihe

Iheir patt,2nlIlelp localize'tll_ prol'_lcllL I|u,_2atl,;t..I[It_

br_ihl fiSSile lOcal¢d b_low th0 ,:Ol'tCx--lh¢ bl'_lill w_l_L'

r_cordlng is ¢alh:d th0 ¢_udil_ry b_alnsl_m re_Pollse.

lest is aulOll_ali¢ and so ¢_iiI be ttsecl to _.ludy hearing ill
]lll';tlll_. I [l)l_c_.'_r, II1_ Icsl Iilk_ LII'_1o _111hotlF ill1(] Ih¢

Sllbj_¢l 11111SIl'_lll_lill st_lli0;lary and qui_l, so l@Slill_ ill

younl_childrenusmlll_.'r¢Ipdr_ntnild ,.¢dafion.
_'|_lly po(Iplo think th;ll y[_ll Call'l nl¢;isur_ ¢hildrell'n

lle_lfillg hl t]l_ first moi_lhs or y¢_irs of lift.', l:.vcn wilh-

ellis ¢_M _lpproach ;t baby [toni b_llhld _uld smilld a boll
or r:lltl_. TIle child who II_lrs will he st_lrll_d, _md, de-

t_'.v_lrd Ihe dir_¢tiDn [_l' tllt_ sotllld. AL;diologists call

InoIII_F'S lap h_ the I_st r¢_om, The audiok_gist tr_tlns

II_t: child to _ssociat_: a _main s,:,_md _i_l_ th_ apl',_ar-
a11¢_ Of a IO_.,or other hllcr_lJllg ohj¢¢l clisl_layed Oll _1

I
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7711*+l+l+llt++/_+'hf+tlll+l++lll rl++/v+llsl*14'+1tll+++l+llr<%/Jr+llll

,we'<' aI'/irlo' IJll'A¢+l Iq+ I!_' ='/='+'lnJtA_l+m the _*'+l/IJhi
[_*_llf_ll_¢*ItJ C/ll'_ ii_lll_lllllh+d IfJ Ih4' I.<lr//h¢llH!_. 7_1=*
h%l i_ ¢IHIIllll¢lli(' d/Ill the hgr +W, r¢'h_x'. +h_:e. <Jr

.+h'rl+ +rhi/++/hi + +w,Ip/th*r Irhirs.

_L'FI.'L'JI. l]+_' t)IV;L+I_'[llg lh¢ Cllild's h¢ll;tvJor in r_'sllt_ilsc Io

_.pc¢++¢h o_' ll(]J:+¢.%ill v;lrJotls [IIIL'IIsili¢S. 111¢ iltldio[i_iSl

t:_in ll1¢;lt.llr¢ how xx'clJ file chikl Uilll JlL';tl'.

"l'Jl¢ rc.._llll_ (_J' Illt.'_l JCtl] +tlltl ;llldJ(_](_[¢il[ u+_:;lrnJllill[cl il'_

• itl;l+'.' IrldJU';llC it l_ri+bI¢131 lJ);ll t:ilr) [Ic heip_,d h_+,_;tlI'_L'I'_'.

Ill_dj¢IltjOll, of" II _l¢;Irill_ ;lid. _(Ir11¢]i111¢_ j_ru'_¢llllv¢

IIICil_illrc_; itr'c uE_l.+d: _¢llilt_. I_lth itljddle Car irtl_.¢liolls
;ILL' ¢illlllOlicd It_ iwojd I'])'ill_; workCr,i wilt) iLr¢ hCghl-

II_rl_ Io _ht)w noi_.-h1¢hl¢¢Cl hczlring tosses ;=re i_Iviscd lc_

Ir;Irl,d'_t' l(_ Ic_,'i Ill)i_,_/ _lcl_;tl'llltClll_ ()r ;if ]¢il',l xv¢;lr t_;tr

l_r'c)l¢¢lion, ID[+IL+II, llt_xvcx%,r, th_ hc_irh1_ los_ i,i Iorlg-

';l;lJiilill_ ;l(Id jr'r¢l't;ll'iiltjl.., IJI Ihtt_ ill_;l;In+¢_; I]l_rL' js ltO

ill_l;IJll r_ill<_d_' ill I rllirilctlrt)ll_ cut'<.+. I_111[ h _i_.' _llIp Jrnpt_r-
I;lfl[ l_lJll_Pi Ih;ll ¢_111hl_ d()J1L',

i
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Wlml Ilearinl_ ui(l_ tlq)
A Ii_nrlnl_ _lid _lmlllil'ies sound, Tile _tid provides tile

exlr_l pc_wttrIO boo_,l_;otlll_.lso}their il ¢_IE_Slilntll_lte Ihct
¢ochl_lr cells. H_lrillg _|ills ¢_tllb_nefil _lnyoll_, _t_;IollL_
assolll_' I_lri_lg refll_lills. How _11 h_lrillg _Lidswork i_
_111olh_r Jn_tler. Thelr __'1"¢_1[,,,,2nn_s';dep_tndsIlol only on
Ihe de_igJ_of the _lid(is it _1qtJiel, I_igll-cltl_llit_',¢asy-tt_- "

ill_lleh,_ Ih_t indi_,idLl_l's nee_l_;__'_l_Set|!day _ic_,__lr¢_1
_lr cry l?olll Ih_ _tr IItlnlpttls tis_d,_ttner_ltiollt;_1,_o.A
nloder_l ;_id is lighl w_i_.hl, b:utery-operated, _l_d milli_-
tttrJze_l. It eal_ be I_lded IO I_l irlsid_ Ih¢ _ar, _rll
behind file ear, or t_tled il_lo eyegl_sses.

1%,|zlllyindividtl_]_; with h_lritl,_ inlr_lirlll_nl_; [_e¢tlllle
sellsiti_,e to anlplil_etl sotlnd. Tills does ilol nle_li_t_lcy

Inu_;I _lc:¢ornl_lod_lt_Illeir s_n_,ilivilies. ,_o111¢ill_'estig_L-

siclt_ally ret_lill "isl_llltl_ of }l_arill,_"il_'_tltl_llcy r_lng_,

Sut:h inclividtl_ll_ illlght find Iht: iullplil'iealion I',rovitl_tl
by hearli_,gaids tllleollll'ort_lble..Scientists _lt Lc,ttisiall_l
SI_II_ 1.3_llv,_r_;ilyill N¢_','O1"1_111__tre_tlrrenl[y investi-
gating isl_t_ds oFhearillg ill I_earlng-imp_lire_lp'_I_I_ to
_;¢¢how ¢o_llfllOtl tile ph,2nOl_l¢ll_rl i_;, _l_ltl wh_ther
special _ids m_lklil_ tl_e of tlles¢ I_¢quencies¢ollld [_
_l_'slg_letlto _ll_t[_leiJltlividtlals IO _lndersl_nd _peech.

Ihe _',',2al_/"s h_trill]_ ilnp;lirln_lll, Ille eh_tilcesc_l'I[1__tld
I_tllefiling Ih_ tl',er I,'lrg_ly _]¢p_tn_lon _lHilt_.le_lndI_lt_li-
V,alion. It is imporlntll to realize that ad.itJst_llenlsin the .
aid have to be made anti all w_rers go thro_lgh a p_trlod
of I_lrnin,_ _111,.I_ld,'Lpt_llion.h! _;hort,Ih_:i',.,¢Onllll_tnda-
llm_ and I'iltin_ of _thearing aid is llot Ih_ end o1"al_
atldiolc_gic_ll _'x_mlil_alion, b_ll tll_' begillJllng of a Ile_
way o1' life. I"ollo_wJpin Ihe fir';I I_v w,:,_ks, I_r,._l_er
IIt_lintell_lll¢_, _lnd peliodi¢ ¢h_ktlpS to _,¢ehow Ih_

o1't]l_ pl_oees_;,
AI the same time, a persol_ call le,_rnsiTl_pleskills to
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L'llll;llIgl: Ihe ia_L,Iillness of _ulaid. Speechreadirlg (lip-
reading) is one. _,losl pcL_plcalready pmses_ this skill Io
a rum_irk_tblud¢_rcc. I f you I_link ),(_il _r¢ nol _1spee¢ll
reader, ¢OllsJd_rlhc lillleS ),ell h[B,u w;11¢hk,d [i TV
movie wher_ sound w_ls nol quite syJlchraldzed with lip
movemenl.

Tile problunls _l" (.'O1111111111ic[lliOll are racily IlIOB2
compile;lied rc_ri]le child wh_ has never heard speech
lhan for those wlla_e hearin_ pmhlcms devc]op Inlet,

Normally we ]e;_rnIo spc;_khy ]mJl_lli_l__lhers and
li_11211i11_I[_ life SOlllld_;w_ I11_lkl:,Th_ll illSl_llll r_pla)'--
;Ltldilory l_cdh_l_k_a]lows llSILlcorr¢cl Ollr _ip_2l_CJl_IRI
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Ih'¢/rill_.ullpit_r,*d uml A'_zrllh;._._fiiilhfcd I hikh_', I'h!l' tl!Llhlll
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"Rebabililation begins with
parent educalion..."

¢_lllJlltlOtl_[y _ldjusl tll_' Iolle, th!,'lJlnl, ;liiLIh)tldncs_, of
our _'oices. Chil_hell i_'lll_ suffer _1hearing It_ss irt ill-
raney tl_tl'/l tlv,2fc(_tll,2_1tl(_lll_leIitlr_lle; Tht.'y_tr¢elLIoff
fr,._lll a tllLIjtlr _(_ilree (_f Je;trlt[ng _lllt_lll IIl_ people,
II]_lce_,_tnl.itIlitlg_,of thi_;world. Alld tJlt'y t:_ltltl_ll]_tlt'-
Ill I'rorll Ih(-'n_ltLila]I_e¢lil_tcksy,,leli_lll;ll illak_s _.p_ik-
irlg on_'_ l]atJ'¢eton_tle th,.' illevit_ll_let'_'¢lll ill deveJop.
nl,2nl tll_it _1JsI_l" nlo_l o1'tls.

CllJldl't'n who bt_¢oilltrnloder_llely tl_ s_Vel'_ly illl-
paired before age 3 (die prelin,__tnldy,_ar_) can be helped
b_,'htr_lring Llid_;,btll ilS one !;peci[lliSl ptll it, "Rehabili-
latlon begitls with p_irtrnl t.'dtte;ilioll..,th¢ _tlldiologisl
and hearing therIipisl mull tRse ¢ollsitler_tble skill hi
helping parents (and childrenl ildj tlsl to the bei_efits and
tile IJzllJl;llioxlsof a hearing aid." t low nltlcll progress
earl be lllade also depends Oll Wll_lloilier h_llldic_ips a
¢llJld 111_1y h_tvt'. VistlIII problems, nlovelllell[ di_;tlrtlers
or lxlellta] FeHlrdatJOII¢OlllpOlllld l]lL+Ll_lS[e¢Olllllllllli¢_l-
tio_ atld learllillg probletns,

II J'; leSlJlllOll3/ Io Jlllll|_lnrl.*!,oui'l.'efLJhl_JSS illlt110 r_r(Ig-
less in licitrillg research I]lzl( people no lOll1_er(lespilir of
overcomillg the problems of he_rillg tos_ in inl_mey. In
limes pasl those afflicled ol'lell relllaint!d Illllte or ¢ho_e
IIOIIo make voc;ll sl_llrlds. Tlley t_OllllntlllJt;;i(cd wilh the
sp_..,'lkillgworld Ihrollgll holes, geSItlres, _lll_lsiglls--nol
tmlike the Io_lrist stru,_gling in a foreltdn land. Snciety
lended to elll'O_'¢_2lhe ¢_nlllltl11]eltliolls b;ffrier by iglto£-
iilg the problem or else releL_'atingdear people to special
_¢hools or Jl_stJlulio_ls. One resttlt II;l_ been Ill;It deaf"
people hil'¢_2leilde¢t to rorlll [1 sepiU'_lle Ctllttlre _llllOllg
themselves, elnpJoyitl,_' thelr owll Illetlll4 () f ¢OlllllllllliC_l-

IiOII L_ltlsuekillg eliCITother's eOllJpilll)'. Everl loday 95
percenl of delft people .larry other tle;tf people. Mnny
Jltlv_2[lie II_llJVeJlltelligellCe and Cr,.'_lliVff)'I() Stleeeed (ll
prol_/ss[onal ¢_lreel's, btll Colllllltllli¢Itlit_ll alld soc[_ll
h;lrrigrs ¢Olll[lltle to work tlgilJnsl lJleJr _teJl_eVlrlg;hell
frill potenlinL

AI lhe end of the 19th centurY, at_thorilies urged re-
forln_ in edtle_ltioll nlnled al solving the problem of tile
isolation of Ihe deaf.' E.force a strictly oral mode of
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[h'rlrllt.g.illl/lillrl'd izrlll/t,_ Ii*¢;rtl t]tlll'¢illln ._i_ll LLtllgllllgd' (_[l_lt'_liltl)

_1 _¢ll_+l_lllll'lll.+]liJll_llle'_l i'l+l,ll!v.

spe¢¢ll tr;zirlillg, Ihey (lecl+lred. I"orhid children to tl++e
_Uly Iornl of sigll ]_l/Igll;Ige, nlzgur sp¢lllllg, ()r (llhLsr

Ill_llltl_l[ C(ltlltllunIC[lliOll. [nslL';Id, le;leh s_gek_hrciitl[llg

+llld :'_1L'_I] Ir_linillg cxer¢isu's st1 Ih[ll I]lC (leaf will ll_l_'u I0

in_l_;lcr th@ _(11111¢J_ol' spee¢ll _llld Ihe prin¢iplc+shi"

_pt_kgll I_lngtlglg_. Thi_ slrl¢lly (Ir;ll [Lpl_ro;l_]l hils [1u'¢11

¢l'l_.'¢lJx'¢i[z Ill;lily ¢_lSC_;_ln_l reill_lills lh¢ guiding pllilos-

oplly 01" lll;lllyIr_lJning¢elllCrs_lllds¢llt)cJJ__'(1l"lh_ devil'

Ihl'OllghOtll Ihc world.

Ill I]le Ullil_d SI_LI l_;, [iol9¢v_r, oppo_ili(+n II_ the orzll-

Oll]y Ir_ldill[lll (¢lll_l[llg{I _I¢IlVe, ill p_lrl dtle IO Ih¢ _l']'_ rl s

(II"SLICE [e_lehu_rs its Tholn;ls _ZIJI;ILI_I, I{)F W]IOIII

G+dl;_tl_.letCollege f_+rthe I)<.';_1'h+W+_shi_lglon, I).C., is
ii+_11,:d.G+tll:_u(lu'II+u+JJeve,.Itheir the +lll-iltll+,Orl+l_llgo+_l
I'_lr Ih¢ (leglI"Jn_lJvi+h_;tlw_IsIo I_u';Ll)le Io COillnltllli¢ill¢
x_JlJl 111(1'(111_%I'Je slrt_ngly _]_.l%,(iC_lll2(J sigll I_tngtl_lg_.

Olll_.+rs_tgrt.'ed,ilrgillglll_tlwJ1_ll¢v¢r nl¢_lll_;lided_+[)lll-
IIIIIlI[¢_IIiDII--sl)e_¢h roil_Jllg,vo¢_llI/'_lilling,ggsllll_s,I)F

sigt_ ]_lllgll;ILIg¢--sllOlltd |_U e_lc_t_r;lg++'d.Tt_d_y Ihis
"[(I[_II¢onlllllllli¢_lllOll"_ipllro_l¢h,_lS [I h_ls ¢(llll_[0 h_.+

28



talk, d, coexists _illl the _r;L]+(lllJy_hocl], L';Lch wifll
?,lrl)llg _ldhcr¢lll_ illlLl nt)l_tbl_ _11¢¢¢.,_,_.

hl)l_rl_llll ill II1¢ dcv¢loplll _111t)l' Ih_ Itll_ll ¢_n11111111i-

¢;lliorl _tpl_lo[l¢]l has beet1 llt¢ growing iJ_ of A]llcri_l_
S[gl_ l._tllgll_lg_, +.ll/l('._/_ln. AlllCS]_lll ii_l_S _llbl]¢ ¢Olllbl-

IILL1]OlI_of h;llld, J;1¢¢, and bod_, t11ovcnl¢l)t_ IO ¢_m-

prise ;I v_¢_lblt];iry lind gratllltlar Ihal Zlr¢ d_slin¢l I_'Onl
l_ngl['_h. AI1_¢_.1;111"_i_l]¢rs" IIOW Iiliik,..' il ii(_s_ibl¢ I_r

profoundly hcaringIhllllaircd I_¢0pk' who II;L_rek'arnu'd

lh_.' l;l[Igtlat_. + to watch 111_.'tCk'xri_ion IIU'¢.'_,t)r altcnd
_,Ollle pILI1]i¢ lll_¢lillgS, in lilt.+ h;llli[_+of 1111#¢r<:aliv¢ a¢-

Iors ;Lnd writers t_l' [h¢ Nat[tm;ll Th¢;llcr or' Ih¢ Deaf,

,*_,In_.'_J_tt) ]I_P, _IISl) d_vL'lOpcd fl_;;l _¢hicre for J111_l_in_lliv_'
_xpz¢_,_[oll il1 ]_o¢[l'y Lllld dr;ram,

The II_:Lrhlg-impair_.'d indMdtml ha', mor_., h.'arrfir_g

t)pporluniliCs [llld t.'L]nlllllillit.';[[i{l[I _, [li(l_ /_v_lil_lilll.' Ihl'*'*'
tll_tjl at ally _tller lime in h[sl(}ry. ]._ishilion _'nactu'di_1

Ig73 prohil_its discrinlirlati(m agaill_l th,: IlmldiCapp_d

At tllZ+[eder#llv .STJO,_fJrcdj++l+J+tit,h+r /lle luzmlw++lyr'+l+#rlet-
l,i+,++_,/+illlil ilpl_lll_Zl/lI!l_ii#/_i, Itlli_rlllillllJll,

IH I I
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in t, rllphl) lt1_:r1IiiJ c'dLIC_Lliorlhy _111_'Ol_:liLi/_tioJI ] L'_.'l,'i_.-
[11_lilly arll(lUitl _11"Jq.'dL,ra[ I'lltlt[% l'hi _, [1_1'_ITIL'_III[ _1__llr

Ol'q_llrl_Jl[[i_.-, for IJlL. ['_rol'oulidJy Jl;Ird _1]'h¢;llhlg hi IhL'
job rll:IrkL'Ia;ld;II;l]J[¢vckOf cdutLaIiorl.

Jl);tddili()n,_;ll_llII_1111111¢[;'_litl[r1+!lll_'II1(_d_t't_[-

Io_'d ]_y _:ithvr orali_.f _r I_l:l] ¢_lf13rYILllliC[LIJ_lnJlI':LL'fi-

[io]3L._I_Jlil_'_.' h_.'L'JL_JC_(.'[O_l(.'d. "('Ll_.'ll _J_.'L"Jh'_ i__lll OIL[°
_r'ol_th or t J31..de,ilL' to JIla_._.'_p_'vchrv;id Jll_ rll_r_ eJ'rc,_:o

tixrv.._p_;Lk_'J", Jc.zLrilr_l _io_r11PJ3Iih¢ir lip IILLl_.'IliC'rl['_[_'

'.ollltd',. "i'h_' ',igm. clarify _h_'th_.'r iJl_.'[ip_ arc _.;i_.JJig

'*h_ld" L)I"'*l_l_, '' "a'¢1;IC[" Ol' '[L)_Ld." ([)nly _i[IOtll _1

fhir'O or ,.i_ok_ll I!11_li_,]1c:Hi b_..und_Y'.t_lod hy irli_.,r'-
I'u'vtill_lip IIIO'__JIl_.'il_'__I[O[IL'.)

I'J1_r_[i;i_also h_'<:rlrc'II_'_c,dirlf_'Jc'_Iirllc'a_'Jti:IFtIIl_

(.l_;ll" i[I LIII_._,'I"_I;LIIL['_[l_.'L'_.'hhy ll;IViIl_lJl<,'II_'al+ p_+;_Illl

J_[OIIOllll¢c':.I_111"O_.rhh _a,. iJl_.,]ll¢lhot] J{¢_..11Kelh:r',,

NIa_sa_+JlLi,+_+tl_Jibtiltll,2or l+_'¢lifloI_,qy(('_iillhiidg_,,

_J;l_+_,,);lI_ u*llrrclIIJy _.*xplol'hlg [I', _.d'['L,_.'ljX'_.'Jl_,+%

rl_lJ_itr_ now ;t'+';lJr;lhl+.'I'tlf Ih_' [l_';irill[! Jllll_[li/_¢I, Tvk+-



The most ambitious aid Io
hearing is [he cochlear
implant.

I_]II1JIL'S¢_ln [le _'q[lipped wifll lighls [() _,igna] whull 111c'

r_¢_'i_'er.Olhur ¢o111Jl111]1i¢_11iol1_'(iLiJl_zll_Jll[11¢]1111_I(:1-

I]1_11¢od_'d L're_qroll[¢;iJly f(_r Ir_lll_ll]i_ioll over lilt'
i_]lolt_,A d_'¢odul _11lh¢ OlhCr _lld r_¢onw'rl_ Ihe _[gll_ll_

...llll(J _()lllllrrll__

_.[_;ulwh[]_ t,¢i_llli_l_ _1_ ¢_ilff_r[]lg ]1o1__IO iJt,_'Ih_

li_n when hearin_ ]_lil_. The _kill [_ _ullsiliv¢ Io _il_r_l-
1io11_o_'ur _1r_111_¢o1' _'r¢(]lJuil¢[¢_.I|y _111_1¢]1[11__1_¢1of

inveslig_ll_d by NINCDS-s_lpporled _ciunli_Is al Ih_
UJliver_ily of W_l_]lin_lo_ in $_alll_ told Ihe C_l]ller
Cenl_r rot Comnlurli¢_llion, D_l]a_, Te_ls.

J_ulh_lp_Ih¢ nlo_l _llll[_iliolJ__¢i_']111t_¢progr_l111oji Ih_'

_l[d [ndlvidLl_l[_ will_ _ell_l_rillc:llral d_lf_le_. The illl-

dire¢lly In mldilorv n_'rve fihers. NINCI3._ ctlrr_'nlly

Aho, C_dif., Ihe Unlver_ily o1' C_lliforni_t al .%n I:r_m-
ci_co, _lnd Ihe Uni_r_rsily of W_hin_l_n il_ .SeaII]¢. In
_onlu _l¢_ig_l'_lhu _'l_'clrod_'__lr_ illll_hl_ll_'d[11I]1¢¢o¢h1_1

Ihey sl_iral _lro_llcl Ihe shell. In olher de_i_n_ Ihe ¢lec-

bundled I_t_'lher in Ihe ei_hlh I_¢r_r_._ilher way, Ih_
Irick is Ii) _lillll_]_lleI'iber_ _1_o¢i;11¢_1will1 a _1¢¢1io_1_1'
dirl_:r_nl fYe_l_lel]ui_ so IIm_ Ihe br_lin ¢ml di_lin_ui_h
dilTerenl Iol_. _ _.lr Ihe ilnplmlls u_e only _1_w elec-
Irod_, Ioo ¢J'lld_ Io ¢11;1[_1_uvun 111¢ rlldil_lunl_ or

spe_,L'hI_ he _'il¢oded lind dL,¢iphcr_.d,l_lll i_i lhc l_w in-
MLItI¢_ wJlel'¢proJ_lll_dly dL'_ll"illdividll_tl_ Italy,,vohln-
l_'_'red I_ have lhe de_'k.e_s_rt_i¢_llly impl:mled, lh_'
hilrdw_Ir_ _iL*_.lllSIO [11_ WI.']J loleraled _nd lh_' w_lr_r_
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._.'l,'_CD._.VJ_Jtl_,rrd_cJJ',li_r__, ._1,1_lbrdhmv ill*l vhJiJed_z
12-l'h_lllfl('/r(llllll £L*_l.il_.r._li¢ll(ll_llrlrllllzt i_ _llflll_.l ¸il__h_llrll.Ii._"
IIl_zt_tht* _l._. _lll,rl_.r it_ Ih_'/iJl_.__l_JJlllrI. 77rL'i_.lil_ * i_ 1_l/411D_/
II_Ii cr_l'h/L_lrd_*_nll/_, _lrr_!_.IrJIiJr_ll iI _'lJ_'hl_lļ iliJIJhl,i.

_ncr_l[l_' r¢l_ll ill_ll]_ • ill t1¢]11_ _lh[¢ I_ hc_u" _ltly
_titznd;ii_dI.

t'ilIIL'y..*'_ lli)/_'ll tit _,ii IlliCFoC[_.'CI_'O(I_'_C;I]IIIOI _1_ _;-

WJlJlhl_.';Ich_;II'.]]Ill;id'_iIIl¢_.'_inL.JL'¢Ir(ini¢,,,illcIIIllptl-

I_r_, ]11illldit)¢ll_ill¢_.'rill_,iinL]in hL';IFilI_xcJL'll¢_2llii_._

ll_.,_.,II_roil[ IIIILJC(llllinLIL'Itl(k'v_'l(Ipilllilt]ll111z'_'_J_'¢

_,ljn111IitledwiIllI_'_ri_k lhiiII]I¢Jnlplilllli1_cIfiiiilX

d;LIlliI_[i',',IP.'.AIII]if',illI[ICzzIl_.l,I]I¢__O¢}l]_.';Ir]lllp]illlI

i_nil(lh_,i_.Ic_ld_vi¢_:,IIl__illll_1,:ind*_l'1]lilzkil1_(Jill[

]_IIiiII_I_JiIillJ'¢cIll¢llIIIILIwiIIIl_nIll(i'X 11ill(IIL,I'LFSl

iIl_iIllpilil'ed.I']IiI[]_;lh_ [l_Ip¢(hri_u_hl_s_'ilr¢Ii.
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Vllltllll+ir+_ he:lllh i)r_;llli/+iliC]ll_
"]'h_r¢ _ir¢ i11;iiiy t_r_itll/;lli()ll_ concL.fn_.d wilh lh_+

l_n_hl¢lus of lhe hL+_Iring ll]ll_;lircd. OIlL' OI+ [he J;l_¢sl

A_so¢lalioI_, which is l_t)tll a prol+e_sinlml ;.Id l_l+x't+r-

_llli_;tliol1+ AllOlh_r lmporl;llll l_rOl_it)ll;ll (ir_llll/_l-

lJoll is iriL. Alncrl¢_lll Acai[¢J11y oI" ('h ol;ll_,Jl_tol(igy/H _id
and Neck Stlr_'r+X', which pm_'kle_, iI1fi_rll_alion Io lh_+

gCn¢l'al pLIbli¢.

SOnlC' gtOtq_s CSpOtlS_+ parli_tflar llhlh_sophles _n
_pe¢¢h Cdtlcalh_ll _Ittd Irahlltlg. Tile Al_X;llld_'r (_r;lh_llll

II_II As_oci;t[ion Ibr lh¢ l)¢af, l+nr _xamll[_', adnpls lhe

or'_lllsl _Ippro;lch. All the t+rtltlp_ listed provide lJl_'r;llU_
;llld ;iris'lee, ;ind Call t_ell¢i+;lll+YlJldi_It_ + _¢ll(_t)[_ ;IJld
olh_+r P_Otll+_+s ;ix'_lil_ib[u hl Io¢;iI ¢on1111tllli[ics. +_I11_+

oJttani/athm+, llke the NatJnrml I+:ask'r ._¢al SocietY,

hax'u Io¢_1lchapters providing inl'ortnatJon +lnd rehabili-
l+llJtlll [tip ;i V;llJ<;[y t)f h+llldi¢;lllpillg C()ll_[tllon%. Olw

or_lllli/lllltln. Ihe' I_+.'lt_.+rI {i.,[irhl_ Ill_[llllle, provides ill*
lbrmalk.t on a Ioll-fru_., II,.'arin_ Ilelpl.ine: (8()<})

424I_576. hi _ld[lillolh _.DIII_ l)lg;lllil;llJ(Iil_ ;llso _,lillptlrl

ie:,_.'afch, ]%lm*l e;lll _,llpply practlua] inl])rnt_l[iOll Ibl" Ill-

+.lJvJdll;lrs Jlll_.+r_..,;l_.'dill +.lOn;lllllg I+.'lllpOr;l] bOlle li'.';ll+ [(i
T_[II pol'_ll I](1111.']1_111k '. Ibr l'e_e;lr+.'h%ltldy+ Th<: lelllpll[_ll

I_llle ()f the _.klt]l, ¢ollu',.;lc+dLII ;llil(3ll++y+ CI)lll_tJlt_ IhL'
Ol'_tlll_ o[' ]]L';Irillg _llld b;ll;lll_.'e _llll[ JP+v_lJll;Ib)¢ %(1111"¢_

ntutel'ial Ibr _¢ll2111l'_1!,+,llid)'ilt_ Ihc' IJ_.+;ll_¢llang<.'s Jll;ll
(1¢cii1+hi i:llltl/llllllJCil[iV¢ dlsold¢ls.

O(l_illli/;llJ( IliP+:

*'IIC_IIlI/CI' _l'+lJllllll Ih'll /l._Wll'Jlll/flll i/__lJII1¢"I)l't_/i Illl'.
3417 V(lll_l PI;I¢_.' N.W.

"_.V_tShlllgttiII, I).C. 2(XX)7

(2[)2)._37-522()

American Ac<ldl'nO' _f Otoltllyn_,olo,<v/llead and

Ned," Surgery
l IOI Vermont Avcnlle, N.%_I Suile 302

Washington, D.C. 20005

(202) 2894607
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,,ll_lt'l'i_'llll Sl_l,ffch-Ltlll,_tttlgt,-II_,lll'#lg _h,_ol'illliOn
10801 Rnekville Pike
Rockville, Md, 20_52
(301) 897-57(_)

,'lt_lcricatl Thtlliltl_ ,.H,_oci_tliotl
P. O. Box #5
Porlland, Oreg, 9721)7
(508) 248-9985

Belier I h,aring InxlilUt¢
1430 K St., N.W.
Washinglon, D.C. 2(X105
Toll-free Hearing HdpLine: (SIX))424-8576

Tilt' Detbqlt's.s"Reseaa'h Foumhtthm
55 East 34th Street

New York, N.Y. I(X)16
(212) 684-6556

Nalional Associaliott for Hearing alld Sl_,ech Acliott
10801 Rockville Pike
RockvJlle, Md. 20852
(301) 897-8682 (Call Collccl)

Ntltimttll _l,_ocialimt vf the Dettf
Strife 301

814 Thayer Avenue
Silver Spring, Md, 20910
(301) 587-1788

National It/tick elssol.klliott for .8_n't'¢h,Latlgttllgv,
_tnd Ih'aring

I:'. O. I|ox 50214

Washh_gton, D,C. 21XXM

Natiomd I'.'aSlt,rSt,ell &it,leo, , Iltc,
2028 West Ogden Avttml¢
Chicago, IlL 60612
(312) 243-840(I
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Natiomd Ilearing ,,h:_ot'ielliOll
Suite 30S
IOlO .Iorie I]oulex,ard
Oak Brook. IlL (_1521
(312) 323 -72[X)

&'ll=l lelp fi_r Ihml t!l' I h'aring Perq_h,, hw.
P. O. Box 341189

Belhesda. Md, 21XB4
131)1) 365-3548

Puhliealhms
The Ibllowing imblicalions are published Ibr people

with hcarillg JlllrlaillllCnltllld Ol[lCr_;COll¢¢rllcdWilh the
problem. (Subscril_/ian prices arc not gi_¢il sillc¢ Ihey
arc Sllbj¢¢t IO CJlallg_'.)

Sih,nl AI,L_:_
193 Main Street

Lincohl Park. N,J.(171135

/)[ J_{f..IIII{'l+il]lll
(Ptlhllshed by Ihe Nalklnal Asstlclation ol" the I?ear,
listed above)

NINCI)._ htl'orinathm
Additional ]tlforlllaliOll ¢oncerlling hearing research

Stlpl_ortcd by Ihu COnllntllliCaliVe I)Jsortlurs Plogralll
or the Natiollal Inslittlle of NetlrologJcal and ConlmtL-
IliCaliVOI)[sorders IuId Stroke Clll1110obtained [II'O]IE

Office of S¢ielllJfi¢ _uld Health Reports
NalJotla[ hlslittile of Nuttrological alld

COlllllltlnicativo Ilisorders arid Stroke

Bttildlrlg 31, Room 8A-06
National IIIstiltltCs OI+I lealth
llolhosda, Md. 202115
(301) 496-5751
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l_liq)lUl_nlph ( 'r4*clll_:

l_Ilcr ll¢;Irill_ IiI_IilLIIL'--('¢IVL'r

A_ _liIl'I" _IILI ("tlllil_IIly --ll;il_ _' 7

_'_lllt _':_._'_ UlI_I_ T _ _lli_'.t II_;_, ._ t:I_ll¢i_. _"_ _,
_;¢rvi¢c_ 11_Ibli¢_li_In_p_i_ I-_

C'_lUrl¢_y (_ l)c;l_irlin_lll ¢11'[}hll_ii_ rl_lh11_!¸, Lhli_¢r_h_ 411̧

Cilicrl¢_ _iI' _lis_tl _I. (_ril11_s. ('Iilli¢_iI (.'¢nlcr, NIl 1--11_i_¢-_I

I_r_'_i_I_'11¢'n ('i_111111i11_._ ¢Iii l!Iil phlvl11_111_IJ̧ ¢h¢ } i_illdi_lll P¢I_--

(-'_llrl _s_' _I ¸ I)r. l_,J.. White, _l_inl_r tl Lllli_ cr_i_ _11_i_' 32

36

,H


