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JTAHI HAIITOPOI'OBOI AYAIOMETPII Y ITALIIEHTIB
3 IIYKPOBUM JIABETOM 2 TUITY TA CEHCOHEBPAJIbBHUMU
MOPYUIEHHSIMU CJIYXOBOI ®YHKIIIT
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BuB4eHHsT HaAMOPOTOBUX ayAiOMeTpHU-
HUX TECTIB 3aJIMIIAETHCS aKTYAIBHUM B ayJIio-
norii. MOXHBICTh BUSBICHHS ()CHOMEHY TPH-
ckopernoro HapoctanHs ryqrocTi (PITHI') abo
PEKpPYITMEHTY € OJHUM 3 HaWOUIBII pPaHHIX
JIarHOCTUYHUX Ta MPOTHOCTHYHHX KPHUTEPIiB
MOYJIMBOTO YPa)XCHHSI PELIENTOPHOTO anapary
3aBuTkd [10, 11]. ®ITHI" — ne miacuiene Ha-
POCTaHHSI CIPUHHATTSI TYYHOCTI 3BYKY y XBO-
POMY BYCIi MOPIBHSHO 31 370POBUM TP 1HTECH-
CHUBHOCTI 3BYKY, sIKa TIEPEBHILYE IIOPOTOBY
BenuuuHy. SBumie OIIHI mow’s3anHo 3 mopy-
MICHHSAMH Y PEIENTOPHOMY BiIUIUII CITyXOBOTO
aHayjizaTopa, 30KpeMa, YypaXCHHSIM KIITHH
KoprieBoro oprany. B ocHOBI #HOro nexXuTh
MpoIeC 3aJydeHHS y peakililo BiIMOBiAI Ha
MOJIPa3HUK, IO JIOCATA€E TIEBHOI CHITH, OUTBIIIO-
TO 4YKclia HEPBOBUX KJIITHH, aHIXK II¢ BiI0OyBa-
€THCSI B HOPMI.

OpnuM 3 HalOUIBII 1HPOPMATUBHUX Me-
TOJIB HAAMMOPOTOBOI ay1ioMeTpii JJisi BUSBIICH-
a1 OIIHI e BusHaueHHs audepeHIiiitHoro
nopory (I1) cnpuitaaTTs cwim 3ByKy 3a Jlro-
mepoM. Ll meronmka 103BOJISIE JOCHTIIUTH
3/IaTHICTh CIIYXOBOTO aHAaJi3aTopa PO3Pi3HIATH
MiHIMaJIbHI 3MIHM 3BYKY 3a IHTCHCHBHICTIO
[12].

Psin mocnmimHUKIB BKa3yloTh Ha KWMOBIp-
HICTh PO3BUTKY PEIENTOPHUX MOPYIICHb CIIy-
Xy y Mali€eHTiB 13 mykpoBuM aiadetom (LII) 2
tuny [5, 9]. MikpoanrionaTii Ta sSBUIIA MOJIi-
Helponatii HeBMMHHO CyNMpoBOKYIOTH LI [2,
7, 8, 14]. be3ymoBHO, CKIamHi TMOPYIICHHS
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MeTabomi3My, SKi BHHHKAIOTh B TAIlIEHTIB 3
IyKPOBUM J11a0€TOM, TaKOX BIUIMBAIOTh Ha
YyTIWBY CIIYXOBY cuctemy [3, 4, 9].

Po3nann cmyxoBoi ¢ynkmii npu LI/ me-
PEBaXHO MAalOTh CEHCOHEBPAJIBHHUU XapakTep.
Bigomo, mo mykpoBuii giabeT Moxke MpOosBIs-
THCHh 3HWXKEHHsIM ciyxy [1, 4-6, 9]. Tomy B
mpoiieci 00CTeXKEHHI TaKUX MAIiEHTIB MOTPio-
HO CKepyBaTH /Uil BYACHOI JIarHOCTHUKU Ta
NOMEPE/DKEHHST BaXKKHX PO3JaJiB  CIyXOBOi
byHKITiT.

Mema nanoi poOOTH — OIHWATH JaHi
TU(GEPEHIIIHHOTO TOPOTY CHPUAHATTS CHIIH
3BYKY 3a Jltomepom y mamienTis 3 LI/ 2 Tumy 3
CCHCOHEBPAJIILHUMH TIOPYIICHHAMHU CIYXOBOi

byHKIIII.

Mamepianu i memoou 00cioiceHHs

Jlnst mpoBeieHHS JOCIIIKEHHSI HaMH 0Y-
70 obcrexeHo 94 mamieHtu (52 xiHOK 1 42
yosoBikiB) 3 LIJ] 2 tumy, siki Maau ckapru 3
OOKy CIIyXOBOi CHCTEMH (3HIDKCHHS CIyXY,
3aKJIaJICHICTh BYX, BYIIHUH TIyM) Ta 15 mpak-
TUYHO 3/I0POBUX HOPMATBHOUYIOUYHX OCI0 KOH-
TPOJIBHOI TPYNH 3 piBHEM ITYKpY KpOBI B Me-
*ax HopMmu. CepenHiii Bik 00CTeKyBaHUX Ta-
1ieHTiB ctaHOBUB 58,7+1,8 pokiB. TpuBaicth
/] 2 Ty cranoBuna 10,35+1,4 pokis, BMicT
rinikoBaHoro remorno6iny (HbAC) xonuBaBes
Big 6,9 o 12,1%.

B nponieci pocmimxenns narieaTa 3 L/]
2 THIy B 3QJIEKHOCTI BiJI BaXXKOCTI Tepediry
3aXBOPIOBaHHS OYJIM PO3IONIJEHI HA 2 TPYIIH:
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1-a rpymna — 6e3 abo 3 TOOAMHOKUMHU MiKpOBa-
CKYJSIPHUMH YCKJIQJHEHHSIMHM; 2-a rpymna — 3
JIarHOCTOBAaHWMH TpiomaTisMu (HEHpo-, Hed-
pO-, peTUHOIIATIs).

Byno perenbHO BHBUCHO J1aHI aHAMHE3Y,
CKaprd Ta TMPOBEICHO KOMIUIEKC KIIiHIKO-
IHCTPYMEHTAJIbHOI JIarHOCTHKH CTaHY CIIyXO-
BOI CUCTEMH.

AyniomeTpudHe OOCTEXKEHHS 3IHCHIO-
BaJIOCh y 3BYKOI30JIbOBaHIN KaMepi, 3 piBHEM
nrymoBoro ¢ony He Bume 30 ab, 3a momomo-
roro kimiHigHEX aymiomerpiB AD 229E ta AC
40 ¢dipmu «Interacoustics» ([lanis). B 3Buuaii-
HOMY (KOHBEHI[IOHAaJbHOMY) JAiana3oHi 4acToT
(0,125-8 kI') BU3HAYaIM MOPOTU CIYyXy Ha
TOHU TO KICTKOBIH Ta TMOBITPSHIA 3BYKOMpPO-
BiIHOCTI. Takok MPOBOAMIN MOBHY ayAiOMeET-
pito (50% po30ipaUBICTH TECTY YMCIIBHUKIB 32
€.M. Xapmakom ta 100% po306ipiauBiCTh MOB-
Horo tecty I.I. I'pinbepra, JI.P. 3iamepa) ta
KaMmepToHaIbHI Tipodu binra i ®exepiui. Jloc-
nimxenns JII1 cunm 3ByKy 1O IHTEHCUBHOCTI 32
JI0TIOMOT010 MeToy Jlromepa MpOBOIMIIOCH B
obmacti 0,5; 2 ta 4 k['i. [lomaBaBcs piBHMIA
TOH cnoyaTKy Ha yacTtoTi 500 I’y iHTeHCcuBHic-
Ti0 20 n1b Hag moporom cnpuiinsaTTs. Koxni 4
CeKyHIU 3BYK mocumtoBaBcs Ha 1 nb. Tlamient
¢ikcyBaB MpUpPICT TYYHOCTI, IKYy BiH pO3IMi3Ha-
BaB. KiJIbKiCTh MpaBUIBLHUX BiAMOBiIEH 00YM-
CITFOBAJIACh y BIJICOTKAX.

Cratuctany oOpoOKy OTpUMaHUX pe-
3yJIbTATIB 3MIMCHIOBAIA 3a 3aralbHOTPUIHS-
TAMH METOJJaMH MaTeMaTW4IHOI BapialiiHol
CTaTUCTHKH Ha MEPCOHAIBHOMY KOMITIOTEpI 32
JIOTIOMOTO0 JTIIIEH30BAHOTO MPOrPaMHOT0 Ma-
keTy IBM SPSS Statistics 26.0.0 (Subscription
ID: 07553533) ta Microsoft Excel (Microsoft
Office 365 subscription ID:
1003BFFDA6372E60). Biporianicte 3MiH 1
BIIMIHHOCTEH MK IOPIBHIOBAHUMH BEIINYH-
HaMH OLIIHIOBAJIHU 3a Kputepiem (t) CTerofcHTA.
BianoBigHICTE pe3ynbTaTiB HOPMAILHOMY PO-
3MoTy mepeBipsuim 3a Kputepiem Illamipo-
Vinka.

Pesynomamu ma ix 062060peHns

IIpoBeneni Hamu paHilie JOCIHIIKEHHS
MOKAa3aJIH, 10 Y BCiX 00CTEXEHUX HAMU TMarlie-
HTiB 3 L/l 2 Tumy, siki Manu ckapru 3 OOKy
CITyXOBOI CUCTEMH (3HWKCHHS CIIyXY, 3aKJIaJie-
HICTh BYX, CyO €KTUBHUH BYIIHHH IIyM) 3a
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JTaHUMH CyO’€KTHBHOI ayioMeTpii crocrtepi-
raloTbCs CEHCOHEBPAIbHI TMOPYIIEHHS CIyXO-
BO1 (YHKIII, BUpaKEHI B PI3HOMY CTYIICHI.
[Ipuuomy OubII BUpa)KEHUMHU TaKi MOPYIIEH-
HS OynM y Mali€eHTIB 3 YCKJIaJHEHUM mepeli-
rom LIJ[ 2 Tumy. XapaktepHuM OyB MMOJOTOHU-
3XITHUM THN ayAlOMeTpUYHOi KPUBOi 3 HalOi-
JIBITTUM ITiJIBUIIIEHHSM TIOPOTiB y JUISHII BUCO-
kux yactoT 4-8 kI’ [13]. Tak, Ha gacTtoTi 4
k[ 11 TOKa3HWKH TOPOTiB ciyxy s 1-i Ta 2-i
rpyn cranoBunu 26,72+1,89 ta 55,8343,96 nb;
B mimsHmi 6 x['m — 38,72+2,52 Tta 64,82+3,86
nb; ma wacrori 8 xI'm — 41,52+2,36 Ta
69,82+4,32 nb, BiAmOBIAHO.

VYV obcrtexxennx Hamu mamieHTiB 3 [1J] 2
TUIY IPAaKTHYHO HE OyJI0 BUSABIECHO MOPYILIEH-
HSl pO30ipIIMBOCTI MOBHOT'O TECTY, X04a JEsKi 3
MAIli€HTIB 1 CKApXWINCS Ha TIEPIOJUYHE TOTi-
pIICHHS PO30iPINBOCTI MOBH 1 CKJIATHOCTI MTPH
crninkyBanHi. OmHaK cepemHbOCTATUCTUYHI
3HaYEHHS TIOPOTiB pO30ipIUBOCTI MOBHUX TeC-
TiB — K TECTy YHCIIIBHHKIB, TaK 1 CJIOBECHOTO
TECTy, HE BIJPI3HSUIACS JTOCTOBIPHO BiJ] KOHT-
pPOJILHUX 3HAa4eHb B 000X JOCITIKYBaHUX TPY-
nax xBopux Ha I[JI. CepemHbocTaTucTU4HI
noporu 50 % po30ipAUBOCTI TECTY YHCITIBHH-
kiB €.M. Xapmaka 1no KiCTKOBIi Ta MOBITpsI-
Hil npoBigHOCTI 1 100 % po36ipaUBOCTI Ci0BE-
cHoro tecty I'.I. I'pinGepra 1 JI.P. 3ingepa ne
Binpi3HsuHcs Bin Hopmu (P>0,05).

IIlo crocyerbea BuzHauenHs JII 3a me-
tonoMm Jlromepa, To Ha vactoti 0,5 Ta 1 kI
BOHH HE BiJIPi3HSIINCH JTOCTOBIPHO BiJ] KOHTPO-
JHHUX 3HAYCHb B JKOMHIA 3 TOCIHIKYBaHUX
IpyM, Xo4a y JAESIKUX Mali€HTiB 2-i Tpynu BiJ-
3Haya0cs iX BIJHOCHE 3HIKEHHS Ha 4acToTi |
kl'n. Ognak Ha yactoti 4 kI'1y JIIT Oynu HU3b-
KHMH y TIEBHOI YaCTUHU NAI[IEHTIB, OCOOIMBO B
2-i Tpymi 1 cepeIHbOCTATUCTUYHI MOKA3HUKU
AIT Ha miif yacToTi Oy TOCTOBIPHO 3HMIKE-
HUMH y OOCTEKEHUX TAIIEHTIB 2 TPYIH BiHO-
cHo Hopmu. Tak, 3nauenns JII1 Ha gacroti 4
k[ ckmammm B 1 rpymi 1,93+0,04, B 2 Tpymi
1,2840,03, mpu HOopMi 1,98+0,04. 3ayBaxkumo,
10 HU3bKI a00 BimHOCHO 3HMkeHI J{I1 B oOmac-
Ti 4 I’y cnocrepiranucs y 20,3% mnariieHTiB B
1 rpyni, Ta 'y 71,4 — B 2 rpyni OOCTEXKEHUX.
CepennbocTtaructuuni 3Hadenns /I 3a mero-
oM Jlrommepa y 00CTe)KeHNX HaMH XBOPUX Ha
LI 2 tumy mpencrasieHo B Tabmuii. HaouHo
11l 1aHi BiIoOpakeHO HA PHCYHKY.
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CepeTHbOCTAaTUCTUYHI TTOKA3HUKH TUPEPEHIIIHHUX TTOPOTiB 32 MeTooM Jlromepa
y rpymax 00CTeKEHUX MAIliEHTIB

1T 3a metogom Jlromepa Ha pi3HUX YaCTOTaxX
['pymu 06cTeKeHHX
0,5 xI'x 2 k' 4 xI'n
K 1,98+0,05 1,87+0,03 1,98+0,04
1 1,91+0,04 1,82+0,03 1,93+0,04
2 1,92+0,05 1,79+0,04 1,28+0,03*
vp (1) Pl’oo,?)s Pi’ol,z(g)s Pg’og,?)s
Up (K-2) Pg’og,f)s Pi’()6,(())5 P1<46?(§) 1
vp (1-2) Pg’ol,gs Pgb6,(())5 P1<36(,)(;) 1

[pumitka: * - p<0,05; ** - p<0,01 — BeJIMUUHM AOCTOBIPHO BiAPI3HAIOTHCS BiJl TAKMX Y KOHTPOJIbHIN IPy-

mi.

0,5kl

1,02+0,05

1,79+0,04

OK m1 02

1,28+0,03

4kly

4acToTH

Cepennbocratuctuuni 3nadensst 11 3a merogom Jlromepom y nauientiB 3 CHIT Ha doni LIJ] Ta y oci6 xo-

HTPOJIBHOI IPyIH.
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TaxkuM urHOM, HU3BKI Moka3Huku JII1 Ha
qacToTi 4 K['I1 € CBIMYCHHSIM ypakeHHs perien-
TOPHOTO BIJJUTy CIyXOBOTO aHajizaTtopa y
namientiB 3 CHII na ¢oni LIJ] 2 Tumy. binbim
BUpakeHuMu 3HMkeHHsa /Il Oynu y mauieHTiB
3 yckiaHeHuM nepedirom L1 2 tumy.

Bucnosku

1. Tlpu Bu3HAUYeHHI AUQEPEHIIIHHUX TI0-
POTiB CIIPUHHATTSA CHJIM 3BYKY 332 METOJIUKOIO
Jromepa y xBopux 3 LJ[ 2 Tumy peectpyBanu-
cs Hu3bK1 mokasuuku JI1 Ha gyacrori 4 xI'1, 110
CBITYaTh TIPO TOPYIICHHS (DYHKITIT 3aBUTKH.

2. Y mauieHTiB 3 yCKJIAaJHEHUM mepedi-
rom LJ[ 2 Tumy MaroTh Micie OUIbII BHpaXKeHl
3awkeHHs 11, mopiBHSHO 3 rpyNoOI0 Malli€HTIB
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JTAHI HAJIITIOPOT'OBOT AYJIIOMETPII ¥ ITAIIIEHTIB 3 HYKPOBUM JIABETOM 2 TUITY
TA CEHCOHEBPAJIbBHUMMU IIOPYIIEHHSAMH CJIYXOBOI ®YHKIII

Hluonoscvra TA, Llluonoecvka TB, Hasanvkiecoka HA, I'so30eybkuii BA

leporcasna ycmanosa «Incmumym omonapuneonoeii im. npog. O.C. Konomitiuenxa
Hayionanvuoi akademii meouunux nayx Yrpainuy

Email: lorprof3@ukr.net
Anomayis

BuBdeHHS HAATOPOTOBHUX ayJIOMETPUYHUX TECTIB 3aJUIIAETLCS aKTyalbHUM B ayaiojorii. OmMHuM 3 Haii-
OiBI iHpOPMATUBHUX METO/IIB HAIIOPOTOBOI ayAioMeTpii sl BUSBICHHS (PeHOMEHY NMPUCKOPEHOTO HAPOCTAHHS
ryunocti (PITHT) € Busnauenns nudepenuiinoro nopory (AIT) cnpuiiHsarTs cuim 3ByKy 3a MetonoMm Jlromnrepa.
s MeToamka N03BOJISE AOCHIJUTH 3JATHICTH CIYXOBOTO aHANI3aTOpa PO3PI3HIATUH MiHIMalbHI 3MIiHH 3BYKY 3a
inTencuBHicTIo. MIMOBIpHICTh PO3BUTKY PELENTOPHUX MOPYIICHb CIYXY y TALIEHTIB i3 IyKpoBHM Aiaberom 2
THITY € JOCUTH BHCOKOIO.

Mema: oniHUTH JlaHi TUQEPEHIIITHOrO MOPOrY CHPUHHATTS CHIIM 3BYKY 3a JIIonIepoM y maiieHTiB 3 IyK-
posum niaberom (II/1) 2 Tumy 3 ceHCOHEBPAILHIMH MOPYIICHHSIMH CIIyX0BO1 QyHKI.

Mamepianu ma memoou oocnioxcenns: 6yno oocrexxeno 94 namienty (52 xiHok i 42 gonosikis) 3 11/] 2
THITY, SIKI MaJu CKapru 3 OOKYy CIIyXOBOi CHCTeMH (3HW)KCHHS CIyXy, 3aKJIaJeHICTh BYX, BYIIHUH mym) Ta 15
MIPAKTUYHO 3J0POBHX HOPMAIBLHOUYIOUMX OCI0 KOHTPOJBHOI I'PYyHH 3 piBHEM I[yKpY KpOBi B Mekax HOpMH. B
3JICKHOCTI BiJl BAXXKOCTI Tepebiry 3axBopioBaHHs oOcTexkeHi marieHtu 3 L[/l 2 tumy Oynu posmomaisieHi Ha 2
rpynu: 1-a rpyma — 6e3 abo i3 MOOJUHOKUMH MiKpOBaCKYJISIPHUMHU YCKIIATHEHHIMH; 2-a Tpyma — 3 iarHOCTOBa-
HUMU TpiomnatisMu (HeHpo-, Hedpo-, peTuHomaTis). byno peTenbHO BUBUCHO JaHi aHaMHE3Y, CKapTy Ta MPOBeIe-
HO KOMIUIEKC KJIIHIKO-IHCTPYMEHTAJIbHOI JIIarHOCTUKY CTaHy CIIyXOBOi CHCTEMH.

AyniomMeTpu4He 0OCTE)XEHHS 3JIMCHIOBAJIOCH Y 3BYKOI30JbOBaHIH Kamepi, 3 piBHEM LIyMOBOTO (OHY He
Buie 30 nb, 3a nonomoroto kiiHiuHMX aynaiomerpiB AD 229E ta AC 40 dipmu «Interacoustics» ([awnist). Jocumi-
JUKEHHST TU(depeHUifHUX TOpOTiB CHIM 3BYKY 10 IHTEHCHBHOCTI 32 MeToa0M Jlromiepa npoBOaUiIoCh B 00JacTi
0,5;2Ta 4kl

Pezynomamu ma ix 062o60pennsn: Y obcrexxenux narienrtis 3 [1/] 2 Tamy npakTu4HO HE OYJI0 BUSBICHO
MOPYIIEHHST PO30ipAUBOCTI MOBHOT'O TECTY, X04a JEsIKi 3 MAaIli€HTIB 1 CKap KWJIUCS Ha TIEPiOJAWYHE MOTIPIICHHS
PO30iIpIAMBOCTI MOBH Ta CKJIQHOCTI TIPH CIiJIKyBaHHI. OHAK CepeIHHOCTATUCTHYHI 3HAYCHHS TIOPOTiB po30ipiu-
BOCTI MOBHHUX TECTIB — K TECTY YHCIIBHHUKIB, TaK 1 CJIOBECHOTO TECTY, HE BiAPi3HSUIUCS JOCTOBIPHO BiJl KOHTPO-
JHHUX 3HA4eHb B 000X mMociipkyBaHux rpymax xBopux Ha [1JI. Illo crocyerscs /1, BU3HAUYEGHUX 32 METOJOM
Jlromepa, To Ha gacroti 0,5 Ta 1 k1] BOHH JOCTOBIPHO HE BiAPI3HUIMCH BiJl KOHTPOJLHHUX 3HAYCHD B JKOJHIN 3
JOCIIKYBAHHUX TPYI, X04a Y JESKHX Mali€HTIB 2-1 TpyNH Bil3HAYaJIocs BiJHOCHE 3HIKEHHs rokasHukiB 111 Ha
yactoTi 1 kI'n. Oxnak Ha yacrori 4 k[’ II1 Oyny HU3PKMMHM y TIEBHOT YaCTHHH IALi€HTIB, 0COOJIMBO B 2-if rpymi,
i cepenubocrarucTryHi nokazHuku JI1 Ha 1ii 4acToTi Oyyn TOCTOBIPHO 3HM)KEHUMH Y 00CTEKEHNX Nali€HTIB 2-1
rpynu BigHOocHO HOpmu. Tak, 3HauenHs JI1 wa wacrori 4 x['u cknmamu 1,934+0,04 y naumienriB 1-i rpynu ta
1,284+0,03 — 2-i, mpu HOpMi 1,98+0,04. 3ayBaxkumo, 110 HU3bKI a00 BigHOCcHO 3HmkeHi JII1 B obmacti 4 k[t cro-
crepiranucs y 20,3% o0crexxennx nauieHtiB 1-i rpynu ta'y 71,4 — 2-1 rpynu.

Takum ynHOM, HU3BKI Moka3HUKH JII1 Ha gacToTi 4 k['I1 € CBiTYEHHAM ypaKeHHS PEleNTOPHOTO BiIiny
ciyxoBoro aHamizatopa y namieHTiB 3 CHII Ha ¢oni II/] 2 tumry. binbm Bupakennmu 3urkenss 11 Oymm y mari-
€HTIB 3 ycKiagHeHuM repedirom L1J] 2 tumy.

Bucnoeku

1. Ilpu Bu3HaYeHHI nU(EPEHIIIHHNX TOPOTIiB CIPUUHSTTS CHIIM 3BYKY 3a METOAMKOI0 JIfomiepa y XBOpHX 3
IJT 2 Tammy peectpyBanucs HU3bki nokazuuku 11 Ha wactoTi 4 kK['11, 10 CBiTYaTh MPO MOPYIIEHHS QYHKITIT 3aBH-
TKH.

2. Y marnienTiB 3 ycknaaneHuM nepebirom LIJ] 2 tumy marots Micue Oinbin BupakeHi 3Hmkenss 11, nmopi-
BHSHO 3 I'PYIIOIO MAIi€HTIB 3 OLIBLI JISTKUM HepeOiroM 3aXBOPIOBAHHS, JIEMOHCTPYIOUH OUIbII BUPAXKEHI 3MIHU Y
peuenTopi ciIyxoBOi CUCTEMH.

3. Husbki noka3HUKHM AuQEpeHLiiHNX MOpOriB CIPUUHHSTTS CHIM 3BYKY 3a MeTozxoM Jlromepa cBimyaTh
PO HasBHICTh (PEHOMEHY MPUCKOPEHOTO 3pOCTAHHS T'YYHOCTI, & OT)KE — YPaKeHHS PEIeNITOPHOTO BiIIITY CIyXO-
BOTO aHAJT3aToOPa, 10 MOTIPIITy€E CAMOTIOYYTTS MAIIEHTIB 1 € MPOTHOCTUYHO HECTIPUATIIMBOIO 03HAKOIO.

4. 3naueHHs AudepeHIitHOTo OPOTy CIPUHHATTS CHIIH 3BYKY Ha 4acToTi 4 K[ Il Mae BaXKJIMBE AiarHOCTH-
YHE 3HAYCHHS IS BUSABICHHS ypa)kKeHHS PEIICITOPHIX CTPYKTYpP CIyXOBOI cHCcTeMH y XBopux Ha L1J] 2 Tumy.

Kniouosi cnosa: nykpoBuii giabet, ceHCOHEBpaIbHA MPUTITYXYBaTICTh, CIIYXOBHH aHAI3aTOpP, HAIIIOPOTO-
Ba ayJliOMETpisl.
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Abstract

The study of suprathreshold audiometric tests remains relevant in audiology. One of the most informative
methods of suprathreshold audiometry for detecting the phenomenon of Loudness Growth Acceleration (LGA) is
the determination of the Differential Threshold (DT) of sound intensity perception using Liischer's method. This
methodology allows for investigating the auditory system's ability to distinguish minimal changes in sound inten-
sity. The probability of developing sensory hearing disorders in patients with type 2 diabetes is quite significant.

Objective: to evaluate the data of the Differential Threshold of sound intensity perception using Liischer's
method in patients with type 2 diabetes who have sensorineural hearing disorders.

Materials and methods: We examined a total of ninety-four patients (52 women and 42 men) diagnosed
with type 2 diabetes who presented symptoms affecting their auditory system, such as hearing loss, ear congestion
and tinnitus. In addition, we included a control group consisting of 15 healthy individuals with normal blood sugar
levels for comparison.

Depending on the severity of the disease progression, the patients with type 2 diabetes were divided into
groups: group 1 included those without or with isolated microvascular complications, while group 2 comprised
individuals diagnosed with triopathies (neuropathy, nephropathy, retinopathy).

We thoroughly examined the medical history, complaints, and conducted a comprehensive clinical and in-
strumental diagnostic assessment of the auditory system's condition.

The audiometric examination was conducted in a soundproof chamber, with a background noise level not
exceeding 30 dB, using clinical audiometers AD 229E and AC 40 of the company "Interacoustics" (Denmark).
The investigation of Differential Thresholds of sound intensity using Liischer's method was conducted at frequen-
cies of 0,5, 2, and 4 kHz.

Results and discussion: In the patients with type 2 diabetes that we examined, there was practically no im-
pairment in speech discrimination test results, although some patients did report occasional deterioration in speech
clarity and communication difficulties. However, the average thresholds of speech discrimination tests, both for
numeral and verbal tests, did not significantly differ from the control values in both studied groups of patients
with type 2 diabetes mellitus. Regarding the Differential Thresholds measured by Liischer's method, at frequen-
cies of 0,5 and 1 kHz, they did not differ significantly from the control values in either of the studied groups.
However, some patients in group 2 exhibited a relative decrease at the 1 kHz frequency. However, at the 4 kHz
frequency, the DT were notably low in some patients, particularly in group 2. On average, the DT values at this
frequency were significantly lower in the examined patients of group 2 compared to the normal range. Indeed, the
DT values at 4 kHz were 1,9340,04 in group 1 and 1,28+0,03 in group 2, compared to the norm of 1,98+0,04. It is
notable that low or relatively decreased DT values at the 4 kHz frequency were observed in 20,3% of patients in
group 1 and in 71,4% of those examined in group 2.

Therefore, low DT values at 4 kHz suggest damage to the receptor part of the auditory system in patients
with sensorineural hearing impairment associated with type 2 diabetes mellitus. The reductions in DT were more
pronounced in patients with advanced type 2 diabetes complications.

Conclusions:

1. According to the Differential Threshold values using Liischer's method, patients with type 2 diabetes ex-
hibited low DT values at 4 kHz, indicating impairment of the cochlear function.

2. In patients with complicated type 2 diabetes mellitus, more pronounced reductions in Differential
Threshold values are observed compared to those with milder forms, indicating more significant changes in the
auditory system's receptors.

3. Low Differential Thresholds using Liischer's method indicate the presence of Loudness Growth Acceler-
ation, suggesting damage to the receptor part of the auditory system. This condition worsens patients' well-being
and is an unfavourable prognostic sign.

4. The Differential Threshold value at 4 kHz using Liischer's method is crucial for diagnosing impairment
in the receptor structures of the auditory system in patients with type 2 diabetes mellitus (T2DM).

Keywords: diabetes mellitus, sensorineural hearing loss, auditory analyser, suprathreshold audiometry.
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