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Abstract

Background: The effect of suppression of otoacoustic emissions (OAEs) by contralateral acoustic stimulation (CAS) is very
small, on the level of 1-2 dB. At the same time, OAEs are known to have quite high variability across subjects and some fluc-
tuation of the signal between measurements is also present. The purpose of the present study was to investigate short-term
repeatability of contralateral suppression of transiently evoked OAEs (TEOAEs).

Material and methods: OAEs were recorded in a group of 10 adults with normal hearing. TEOAEs were recorded using the
linear protocol (all stimuli at the same level and polarity); stimulus levels were kept at 65 dB peSPL; and a 60 dB SPL broad-
band noise was delivered to the contralateral ear as suppressor. Each recording session consisted of three measurements: the
first two were made consecutively without taking out the probe (‘single fit mode); the third measurement was made after tak-
ing out and refitting the probe (‘multiple fit mode). Global and half-octave values of TEOAE response levels and suppression
were investigated. Additionally, as a measure of reliability, standard errors of measurement (SEMs) were analyzed.

Results: Broadband suppression was on average around 0.9 dB, while in the three half-octave frequency bands between 1 and
2 kHz it was 1.2-0.9 dB, 0.6 dB for the 2.8 kHz band, and 0.4 dB for the 4 kHz band. The SEM of suppression for single fit
mode was about 0.15 dB for broadband analysis and 0.3 dB for 1 kHz, 0.2 dB for 1.4-2 kHz, 0.3 dB for 2.8 kHz, and 0.4 dB
for 4 kHz. For multiple fits, there were only minor differences in SEM between broadband and 1-2.8 kHz, while for 4 kHz the
SEM was greater, reaching 0.5 dB.

Conclusions: For a given paradigm, the reliability of suppression of TEOAEs is quite satisfactory for global values and for the
1-2 kHz bands. In this range, the SEM is smaller than the suppression effect. On the other hand, for higher frequencies, the

variability is higher, about the same as the measured suppression.
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LA REPETIBILIDAD A CORTO PLAZO DE LA SUPRESION CONTRALATERAL DE
LAS OTOEMISIONES ACUSTICAS TRANSITORIAS: RESULTADOS PRELIMINARES

Resumen

Introduccion: La supresion de otoemisiones acusticas (OAE) durante la estimulacion actstica contralateral (CAS) es muy dé-
bil, a un nivel de 1-2 dB. Al mismo tiempo, se sabe que OAE tienen diferencias muy grandes entre las personas. También exis-
ten las fluctuaciones del senal entre las mediciones. El objetivo del presente trabajo fue examinar la repetibilidad a corto pla-
zo de la supresion contralateral de las otoemisiones acusticas transitorias (TEOAE).

Material y métodos: Las OAE fueron medidas en el grupo de 10 adultos con la audiciéon normal. Las TEOAE fueron regis-
tradas con el uso del protocolo lineal (todos los estimulos al mismo nivel y de la misma polaridad); los niveles de los estimu-
los ascendieron a 65 dB peSPL; el ruido de banda ancha fue suministrado a la oreja opuesta como el supresor. Cada sesion
de medicion consistié en tres mediciones: las primeras dos fueron hechas sucesivamente sin retirar la sonda (modo de ajus-
te solo); la tercera fue hecha después de retirar y reinsertar la sonda (modo de ajuste multiple). Se examind los valores globa-
les y de media octava de los niveles de respuestas y supresiones. Ademas, se analizo los errores estaindares de medida (SEM).

Resultados: La supresion de banda ancha fue alrededor de 0,9 dB, por término medio, mientras que en 3 bandas de frecuen-
cia de media octava de 1 a 2 kHz fue 1,2-0,9 dB, 0,6 dB para la banda de 2,8 kHz y 0,4 dB para la banda de 4 kHz. SEM de la
supresion para el modo de ajuste solo fue alrededor de 0,15 dB para el anilisis de banda ancha y 0,3 dB para 1 kHz, 0,2 para
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1.4-2 kHz, 0,3 dB para 2,8 kHz y 0,4 dB para 4 kHz. Para el modo de ajuste multiple solo habian pequefias diferencias en SEM
para los valores de banda ancha y 1-2.8 kHz, y para 4 kHz SEM fue mayor, llegando a 0,5 dB.

Conclusiones: Para el protocolo de medicion utilizado, la repetibilidad de la supresion TEOAE es satisfactoria para el andli-
sis de banda ancha y para bandas de frecuencia 1-2 kHz. En este rango SEM es menor que la supresion. Por otra parte, para

las frecuencias mayores, la variabilidad es mayor, mas o menos al mismo nivel que la supresion.

Palabras clave: otoemisiones actsticas transitorias « TEOAE e supresion contralateral « credibilidad e repetibilidad

KPATKOCPOYHAS ITIOBTOPIEMOCTDb KOHTPAJIATEPAJTIbHOMN
CYIIPECCUU OTOAKYCTUYECKUX 9MICCUI, BBI3BBAHHBIX TPECKOM:
ITPEOBAPUTEJ/IbHBIE PE3Y/IbTATbI

W3noxxenue

Beepenmne: IIpu koHTpanarepanbHoit akycTaeckoit crumynauuu (CAS) cynpeccus oroakycrnyecknux amuccuii (OAE)
o4eHb c1aba, Ha ypoBHe 12-1b. OmHOBpeMeHHO U3BECTHO, 4TO B cinydae OAE MeXXay manueHTaMu CYLeCTBYeT OYeHb
6onpuras BapuabeTbHOCTDb. [I0SABAIOTCS TakKe KomeGaHus CUrHama MexX/y usMepeHusimu. Llenp HacTosieit pa6o-
TBI 3aK/TI0YA/IaCh B MICCTIENOBAHUU KPATKOCPOYHOII ITIOBTOPSAEMOCTI KOHTPaIaTepaIbHON CYIIPEeCCUU OTOAKYCTUYECKIX
amuccuii, Bpi3BaHHbIX TpeckoM (TEOAE).

Marepuansi 1 MeTopbr: Vismepenns OAE nposoanuce B rpymie 10 B3poc/IbIX M0feil 06/TagalolX HOpMaabHbIM CITy-
xoM. TEOAE perucrpnpoBanach ¢ IOMOIIbI0 TOPM30HTAaILHOTO IPOTOKONIA (BCe CTYMYJIbI Ha OAVHAKOBOM YPOBHE M C
OIVIHAKOBOJ MOJIApM3alueii); ypOBHM CTUMYIOB: 65 nb peSPL; B KauecTBe cynpeccopa B IPOTUBOIIONIOKHOE yXO II0-
Tajiaj IMMpPOKONONOCHbIN myM. Kaxkmas ceccusa nsmMepeHmii coCTos/Ia U3 TPeX U3MEPEHMIIL: IIepBbIe Ba BBIIIOTHAINCH
HOC/IeOBATe/IbHO, 30H[, He U3BIEKANCA (PeXXUM «eIMHIYHOTO MPUCIOCOOIeHN»); TPeThe U3MepeHIe IIPOBOAIOCh
TIOC/Ie M3BJIeYEeHNs Y IOBTOPHOTO pa3MelleHnsA 30Ha (PeXIM «MHOTOKPAaTHOTO MpHCIIocobnenns»). Viccregoanuch
r7106a/IbHbIE 1 ITIO/TyOKTaBHbIE 3Ha4Y€HN yPOBHEI OTBETOB M CYIpeccuil. [JOIOTHUTEIbHO aHAIN3MPOBaINCh CTAHAAPT-
HbIe TIorpeIHocTy n3Mepennit (SEM).

Pesynprarer: [llnpokononocHasd cynpeccus cocTaBsAna B cpegHeM okono 0,9 1B, B To BpeMsa Kak B ciiydae 3 IOTyo-
KTaBHBIX IO/IOC YacTtoToi 12-klIiy cocrasnan 1,20-0,9 nb, 0,6 nb B crydae nmonocer 2,8 kIt n 0,4 b B cyyae momocer
4 xI. SEM cynpeccnu B cIydae pe>XXMa efUHNYHOTO IPUCIOCco6/IeHns coctaBmuiaa okono 0,15 nb mra mmpoxomnonoc-
Horo a”Hammsa u 0,3 gb pna 1 kI, 0,2 gna 1.42-xI1, 0,3 gb ma 2,8 Iy n 0,4 ob mia 4 xIu. B cryyae pexxuma MHOTO-
KPaTHOTO MPUCIIOCOOIEHIS TIOSIBU/INCH TONIBKO He3HaduTenbHble pasznuans SEM st mnpOoKOIOIOCHBIX 3HAYE€HUIT 1
1-2.8 kI, a g1 4 xIx SEM 6bina Bbllle, focturas yposss 0,5 gb.

BriBoppI: B cimydae ncnonp3oBaHHOTO MPOTOKO/IA M3MepeHnit moBTopsieMocTb cynpeccuu TEOAE aBnsercs ymosnet-
BOPUTENBHOM /IS IIMPOKOIIOJIOCHOTO aHaM3a M Monoc yacToToit 12-kI11. B aTtom auanasone yposenb SEM HinKe yeMm
ypoBeHb cynpeccun. C Ipyroit CTOpOHBI B crry4dae 6ojiee BBICOKVX YacTOT IepeMEHYMBOCTD BblIllle, O0/lee-MeHee Ha Ta-
KOM JKe YPOBHe, KaK CyIpecchs.

KnroueBbie cioBa: OTOAKYCTUYIECKME 9MUCCU, BBI3BaHHbBIE TPECKOM e TEOAE « KOHTpanaTepaabHaA CYIIPECCUA o O~
CTOBEPHOCTD ¢ IIOBTOPAEMOCTD

KROTKOTERMINOWA POWTARZALNOSC SUPRESJT KONTRALATERALNE] EMISJT
OTOAKUSTYCZNYCH WYWOLANYCH TRZASKIEM: WYNIKI WSTEPNE

Streszczenie

Wprowadzenie: Supresja emisji otoakustycznych (OAE) przy kotralateralnej stymulacji akustycznej (CAS) jest bardzo staba,
na poziomie 1-2 dB. Jednoczesnie wiadomo, ze OAE majg bardzo duze réznice migedzyosobnicze. Wystepuja takze fluktuacje
sygnalu pomiedzy pomiarami. Celem niniejszej pracy bylo zbadanie krotkoterminowej powtarzalnosci supresji kontralateral-
nej emisji otoakustycznych wywolanych trzaskiem (TEOAE).

Material i metody: OAE zmierzono w grupie 10 0s6b dorostych z normalnym stuchem. TEOAE rejestrowano stosujac protokot
liniowy (wszystkie bodzce na tym samym poziomie i o tej samej polaryzacji); poziomy bodzcéw wynosity 65 dB peSPL; jako
supresor do ucha przeciwnego byl dostarczany szerokopasmowy szum. Kazda sesja pomiarowa skladata si¢ z trzech pomiaréw:
pierwsze dwa wykonywano kolejno bez wyjmowania sondy (tryb ,,pojedynczego dopasowania”); trzeci pomiar wykonywano
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po wyjeciu i ponownym umieszczeniu sondy (tryb ,wielokrotnego dopasowania”). Badano wartosci globalne i péloktawowe
poziomdéw odpowiedzi i supresji. Dodatkowo, analizowano standardowe btedy pomiaru (SEM).

Wyniki: Szerokopasmowa supresja wynosila srednio okoto 0,9 dB, podczas gdy w 3 pasmach pétoktawowych czestotliwosci
od 1 do 2 kHz wynosit 1,2-0,9 dB, 0,6 dB dla pasma 2,8 kHz i 0,4 dB dla pasma 4 kHz. SEM supresji dla trybu pojedyncze-
go dopasowania wynosil okolo 0,15 dB do analizy szerokopasmowej i 0,3 dB dla 1 kHz, 0,2 dla 1,4-2 kHz, 0,3 dB dla 2,8 kHz
i 0,4 dB dla 4 kHz. Dla trybu wielokrotnego dopasowania byly tylko drobne réznice w SEM dla wartosci szerokopasmowych
i 1-2.8 kHz, a dla 4 kHz SEM byt wiekszy, osiagajac 0,5 dB.

Whioski: Dla uzytego protokolu pomiarowego, powtarzalnos¢ supresji TEOAE jest zadowalajaca dla analizy szerokopasmo-
wej oraz dla pasm czestotliwosci 1-2 kHz. W tym zakresie SEM jest nizszy niz supresja. Z drugiej strony, dla wyzszych czesto-

tliwosci, zmiennos¢ jest wieksza, mniej wiecej na takim samym poziomie, jak supresja.

Stowa kluczowe: emisje otoakustyczne wywolane trzaskiem « TEOAE « supresja kontralateralna « wiarygodnos¢ « powtarzalno$é

Introduction

Otoacoustic emissions (OAEs) are now well established
objective tests of cochlear function [1]. Recently, substan-
tial research effort has focused on evaluating the influence
of the olivocochlear efferent system on OAEs. The medial
olivocochlear (MOC) part of this system runs from brain-
stem to outer hair cells in the cochlea. The role of MOC
is not fully understood, but it has been attributed to pro-
tection against acoustic trauma [2], improving hearing in
noisy environments [3], and also a relationship to atten-
tion [4]. In the presence of additional stimuli - ipsilateral,
contralateral, or bilateral — the efferent system suppresses
OAEs [5,6]. Of most interest is contralateral stimulation
by broadband noise [6], as this is the easiest way to meas-
ure the effect. For transiently evoked OAEs (TEOAE:), the
effect is quite small, only 1-1.5 dB [7,8].

To date, contralateral suppression of OAEs has been stud-
ied in several clinical populations. In comparison to nor-
mal subjects, the effect differs depending on the group
studied: diabetic children [9,10], children with Asperger
syndrome [11], and workers at risk of occupational hear-
ing loss [12]. There are also some contradictory results re-
garding subjects with tinnitus, with some papers finding
a difference in comparison to normal subjects [13] while
others do not [14].

There are few studies on the variability and repeatability
of the MOC effect. Results indicate that, averaged across
subjects, variability is up to 0.1 dB [8,15,16]. Many stud-
ies of the MOC effect on OAEs have used either custom-
built systems (e.g. [15,17]) or a combination of commer-
cial OAE system plus additional noise source (e.g. [8,18]).
For some time now, measurement of contralateral sup-
pression has been available in the commercial ILO sys-
tem by Otodynamics (Hatfield, U.K.). It is therefore of in-
terest to clinicians to know how such a system performs
and its measurement reliability (its repeatability). As far
as the authors know, there is only one study of ILO reli-
ability using its standard suppression protocol [16] (al-
though the study did involve some minor changes to the
protocol: a click stimulus of 60 dB peSPL and contralat-
eral broadband noise of 65 dB SPL, whereas the default
uses 65 dB and 60 dB respectively). Details of the proce-
dure used here are described in the ‘Material and Meth-
ods’ section. Moreover, there has been no study that has
investigated the repeatability of contralateral suppression

of TEOAE:s in half-octave bands using the standard clin-
ical protocol. Generally, most studies use only global val-
ues of TEOAEs.

The repeatability of TEOAESs themselves has also not been
studied much. For example, in one paper [19], it was found
that fluctuations in TEOAE levels were typically around
1-2 dB, but in some ears they reached as much as 5 dB.
This is well above the usual MOC effect. It therefore seems
that variability in TEOAE levels could be important for
evaluating MOC function.

Given that measurement of MOC effects using TEOAEs
provides the opportunity to study a number of interest-
ing features (even though the effect is small), the purpose
of this study was to evaluate the short-term repeatability
(single session reliability) of MOC suppression of TEOAEs
using the commercially available ILO system.

Material and methods

Measurements were performed on 10 normally hearing
adults (5 males and 5 females, age 28-43 years). Each ear
was tested, so in total results from 20 ears were used for
all analyses. Between-ear effects were not studied and ears
were treated as if they were independent. This is obvious-
ly a simplification, but it is based on the observation that
the OAEs from both ears of the same person are usually
quite different [20].

All subjects underwent visual inspection of the ear canal
and tympanic membrane of both ears, followed by tym-
panometry, middle ear reflexes, pure tone audiometry,
and OAE measurement. All had pure tone thresholds bet-
ter than 25 dB HL at 0.5-8 kHz, type A tympanograms
(with middle ear compliance between 0.25 and 1.5 mL,
and middle ear pressure between —100 and 50 daPa), and
no known history of otologic disease. In all subjects, mid-
dle ear acoustic reflex thresholds for broadband noise were
above 65 dB SPL. The subjects gave written informed con-
sent prior to participation. Research procedures were ap-
proved by the Ethics Committee of the Institute of Phys-
iology and Pathology of Hearing, Poland.

OAEs were measured in a sound booth using an ILO 292
system (Otodynamics Ltd.). The standard protocol, with
default settings, for measurement of contralateral sup-
pression was used. In the protocol, 65 dB peSPL click
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stimuli are delivered to one ear and 60 dB peSPL broad-
band (white) noise to the contralateral ear. Masker on/oft
time is 2 s, and a total of 260 OAE sweeps are used. Glob-
al and half-octave band values of OAE response levels and
signal-to-noise ratios (SNRs) were used for analysis. All
recordings had an SNR of at least 6 dB for global values
and 3 dB in half-octave bands frequencies from 1 to 4 kHz.

Each recording session consisted of three measurements.
The first two were made consecutively without taking out
the probe - single-fit mode. The third measurement was
made after taking out and refitting the probe — multiple-
fit mode. Each measurement took 2-3 minutes, and the
whole set of measurements for one ear took up to 10 min-
utes. Measurement sessions were between 6 am and 4 pm.

For all parameters, the statistical significance of the mean
difference between the three measurements was evaluated
using two-factor (frequency and measurement) repeated
measures ANOVA. As a criterion of signiﬁcance, a95%
confidence level (p<0.05) was chosen.

Some studies recommend use of the standard error of
measurement (SEM) as a measure of reliability [21]. It is
based on the formula:

SEM=STDV1-r,

where STD is the combined standard deviation of the OAE
test and its retest and r is the Pearson correlation coeffi-
cient. In all calculations the SEM was calculated for ab-
solute values.

Results

TEOAE repeatability

As a first step, TEOAE response levels and TEOAE reliabil-
ity were investigated. For this purpose, the signals record-
ed with a 65 dB SPL click stimulus but without contralat-
eral stimulation were analyzed. TEOAE1 and TEOAE2
were made without refitting the probe, and TEOAE3 was
made after refitting it. Average broadband response levels
were around 12 dB (Figure 1A), SNRs were around 18 dB
(Figure 1B), and results for consecutive sessions were very
similar. When frequency bands were tested, the levels were
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Figure 1. Results from three consecutive measurement sessions of TEOAEs. (A) Average global and half-octave band
response levels. Whiskers indicate standard errors. (B) Average global and half-octave band signal to noise ratios (SNRs)
(dashed lines show minimum SNRs for studied data). (C) Global and half-octave band standard errors of measurement
(SEMs) for TEOAE levels. Differences between sessions 1 and 2 (T12), 1 and 3 (T13), and 2 and 3 (T23) are shown. Data

points are slightly offset for clarity
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Figure 2. (A) Average global and half-octave band levels of suppression for TEOAEs across three consecutive measure-
ment sessions (TS1, TS2, and TS3). Whiskers indicate standard errors. (B) Global and half-octave band SEMs for differ-
ences in suppression between measuring sessions (key as per Figure 1). For clarity, data points are slightly offset

around 5.6 dB for 1 kHz, 7.3 dB for 1.4 kHz, 5.9 dB for
2 kHz, 3.8 dB for 2.8 kHz, and 2.1 dB for 4 kHz. A two-
factor repeated measures ANOVA did not show statisti-
cally significant differences between TEOAE1, TEOAE2,
and TEOAES3, for frequency or for measurement (p>0.05).
There were no significant differences for global values ei-
ther (p>0.05).

SEM was used as a measure of reliability of TEOAEs
(Figure 1C). The SEM calculated for sessions 1 and 2
(without refitting the probe) is marked as SEM-T12, and
for consecutive sessions SEM-T13 and SEM-T23 (after
refitting the probe). The global value of SEM-T12 was
0.22 dB, while the value for SEM-T13 was 0.36 dB and
for SEM-T23 it was 0.3 dB. SEM was lowest for the mid-
dle frequency bands of 1.4-2.8 kHz and highest for the 1
and 4 kHz bands.

TEOAE contralateral suppression repeatability

Figure 2 shows the results of contralateral suppression of
TEOAE:s for three consecutive measurements. The amount
of suppression was calculated by subtracting the response
with contralateral noise from the response without noise
(TEOAEIL, TEOAE2, and TEOAES3, shown in Figure 1).
TS1 and TS2 were made without refitting the probe, and
TS3 was made after refitting it.

Broadband suppression was on average around 0.9 dB,
while in half-octave frequency bands it was 1.2-0.9 dB in

the three frequency bands between 1 and 2 kHz, 0.6 dB
for the 2.8 kHz band, and 0.4 dB for the 4 kHz band (Fig-
ure 2A). Generally, the amount of suppression was simi-
lar across sessions. A two-factor (frequency and measure-
ment) repeated measures ANOVA showed no statistically
significant differences between any of the frequencies or
any of the series, including the session where the probe
was refitted.

The SEM of suppression for the single fit mode (SEM-S12)
was around 0.15 dB for broadband analysis and 0.3 dB for
1 kHz, 0.2 dB for 1.4-2 kHz, 0.3 dB for 2.8 kHz, and 0.4
dB for 4 kHz (Figure 2B). There were only minor differ-
ences in SEM for multiple fits (SEM-S13 and SEM-S23) for
broadband and for the 1-2.8 kHz bands, while the SEM
for 4 kHz was greater, reaching 0.5 dB.

Discussion

In the present work measurements have been made of the
short-term reliability of the response level of TEOAEs and
the amount of suppression caused by contralateral broad-
band noise. It should be noted that TEOAEs were here
measured at 65 dB in the linear averaging mode, although
usually TEOAEs are measured using a level of 80 dB in
the nonlinear averaging mode [22]. Note also that in most
studies involving OAE suppression measurements, other
protocols are used than the one employed here.
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Using the present paradigm, the average suppression lev-
el was around 1 dB for the broadband signal. This is in
agreement with some other studies [16]. In half-octave
frequency bands it was also around 1 dB for 1-2 kHz
and lower values, around 0.5 dB, were recorded for 2.8-4
kHz. This distribution of the MOC effect across frequen-
cies is similar to [23]; however in that work higher effect
levels were found.

As for the reliability of the effect, it was better than
0.2 dB for broadband values and better than 0.3 dB for
the 1-2.8 kHz bands, but close to 0.5 dB for the 4 kHz
band. In [8, 16], even lower average test differences were
found for broadband values: around 0.01-0.05 dB in the
first study and 0.11 dB in the second. However, the data
spread was quite high. On the other hand, in [17] it was
concluded that variability of the MOC effect is quite high
and even 1.5-2 dB of suppression is required for the change
to be considered significant. The reliability of the MOC ef-
fect in particular frequency bands has so far been studied
only by [18]. The results were comparable to the present
study in that it was concluded that the 0.5-2.5 kHz band
gave the best results. The high variability of the MOC effect
at 4 kHz in the present study can be attributed to a small
MOC effect, which means a correspondingly low SNR at 4
kHz. It is presumed the SNR could be improved by long-
er averaging. However, in the present study the idea was
to use the default protocol and measure how well it per-
formed. The conclusion is that it is quite satisfactory for
global values of the evoked signal. Nevertheless, because
the effect is so small the most important thing is to get
high quality recordings with appropriate SNRs.

The TEOAE response levels exhibited a frequency pattern
in which the maximum occurred in the 1.4 kHz half-octave
frequency band, similar to other studies using the same
equipment [24]. The reliability was around 0.3 dB for the
broadband signal and reached 0.5 dB for some frequen-
cy bands. It was best at 2 kHz. This is generally consist-
ent with previous studies, especially [25], where reliabil-
ity was also best at 2 kHz. In [26], similar values of SEM
were achieved (less than 1 dB), but the highest SEM val-
ues were at 1 kHz, which was attributed to low-frequency
noise. Here high frequencies also generated quite high var-
iability as well. In [27], SEMs were much higher, reaching

References:

even 2 dB, but in that study the consecutive measurements
were made over a 1-year time-span.

Finally, the limitations of this preliminary study should be
mentioned. The group studied was quite small; in addition,
studies across longer time-spans are needed. There is also
the possibility of a middle-ear muscle reflex confounding
the results, as there is the possibility of activation in some
subjects even with a 60 dB SPL stimulus [28]. Addition-
ally, some studies have shown that the level of conscious
attention may exert an MOC effect on OAEs [4]. This ef-
fect is very small and was not controlled here; it is unlike-
ly that control of it would be required in clinical testing.

Nevertheless, this study has arrived at one important find-
ing, that even during a single session the variability of the
suppression effect is quite high. Moreover, the suppression
effect is only slightly higher than the variability, or some-
times even less so (as for the 4 kHz band).

In the present work the results are shown in decibels, rath-
er than in percent as in some recent work [18]. This ap-
proach was in keeping with showing results for a particular
system under its default settings, rather than investigating
the MOC effect more generally, as has been done in oth-
er studies [8,16-18].

Conclusions

The data analysis has revealed that, for the paradigm used,
the reliability of suppression of TEOAEs is quite satis-
factory for a broadband signal and for half-octave bands
between 1 and 2 kHz. For higher frequencies, the varia-
bility is higher, and given that the suppression effect is
then lower, the variability is of the same size as the sup-
pression effect. In order to measure small suppression ef-
fects, measurements must be done carefully so as to min-
imize noise sources and very strict criteria for detection
of OAEs are needed.
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