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Abstract

Background: Cortical functions such as attention can affect the functioning of the medial efferent auditory system. This study
attempts to determine the effect of visual attention on contralateral suppression of acoustic reflexes.

Material and methods: Contralateral suppression of acoustic reflex threshold (CSART) and contralateral suppression of
acoustic reflex amplitude (CSARA) were determined in 30 normal hearing individuals at 500, 1000, and 2000 Hz. CSART and

CSARA were determined for four visual attention tasks: no attention, passive attention, and two active visual attention tasks.

Results: Contralateral suppression of acoustic reflexes was enhanced in the active visual attention condition compared to the
no visual attention condition. No significant difference was observed across gender in any of the conditions.

Conclusions: Visual attention tasks can have a direct effect on the medial auditory efferent system and hence needs to be mon-
itored. To enhance suppression a well-controlled active visual attention task should be used.
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EFECTO DE LA CONCENTRACION VISUAL EN LA SUPRESION DE LOS REFLEJOS
ESTAPEDIALES EN EL OIDO OPUESTO

Resumen

Introduccion: Las funciones corticales como la concentracion afectan al funcionamiento del sistema central eferente. El ob-
jetivo de este estudio es determinar la influencia de la concentracion visual en la supresion de los reflejos estapediales en el
oido opuesto.

Material y métodos: En 30 pacientes con umbrales de audiciéon normales se evalu6 la supresion de umbrales de reflejos esta-
pediales en el oido opuesto (CSAR) y la supresion de las amplitudes de reflejos estapediales en el oido opuesto (CSARA) para
la frecuencia de 500, 1000 y 2000 Hz. También se realiz6 el estudio CSART y CSARA para cuatro estados en términos de la
concentracion visual: falta de concentracion, concentracion pasiva y dos tareas en la concentracion visual activa.

Resultados: La supresion de los reflejos estapediales en el oido opuesto fue reforzado en condiciones de la concentracion vi-
sual activa. No se observaron diferencias relevantes en cuanto al sexo en ninguno de los casos examinados.

Conclusiones: La concentracion visual puede tener un efecto directo sobre el sistema auditivo central eferente y por lo tanto
debe ser monitoreada. Para fortalecer la supresion son necesarias tareas bien controladas en el campo de la concentracion visual.

Palabras clave: concentracion visual « umbral de los efectos estapedial « amplitud de los reflejos estapediales ¢ supresion o
sistema auditivo eferente.
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BJIMAHUWE 3PUTEJIBHOTO BHMMAHMA HA IIOJABJIEHUME CTAIIEOVAJIBHBIX
PE®JIEKCOB B ITIPOTMBOITIO/IOKHOM YXE

Nsnoxenne

Beenmenne: Kopkosble pyHKUNM, TaKie KaK BHYMaHIe, BAMAIOT Ha EHTPAIbHYIO CTYX0BYI0 9 depeHTHYIO CICTeMY.
Lenpio HACTOAIIETrO MCCIEOBAHNUA ABJACTCA ONpe/ieNieHie BANAHNA 3PUTETbHOI0 BHYMAHMA Ha IOfaB/IeHNe CTare-
IVATbHBIX pedIeKCcOB B IPOTHBOIONIOKHOM yXe.

Marepuan u MeToasr: Y 30 4e/I0BEK C HOPMaIbHBIM CIyXOM OLleHEHO IOJaB/IeHNe IOPOroB CTalleANaNbHbIX pediek-
coB B npoTtuBononokHoM yxe (CSART) u nopaBieHre aMIUIUTY/, CTalle[iabHBIX pedIeKCOB B IPOTUBOIIOIOKHOM
yxe (CSARA) ms gacror 500, 1000 u 2000 Itx. IIponsseneno taxoke uccnegosanyie CSART u CSARA i1 yeTbIpex co-
CTOAHMIT B 00JIaCTV 3PUTENTHHOTO BHUMAHMA: OTCYTCTBME BHMMAaHMA, IIACCHBHOE BHUMaHNe U [Ba 3aJlaHMsA IPY aK-
TUBHOM 3PUTETbHOM BHUMAaHMUIMA.

PeSy]II)TaTI)I: HOJIaBHeHI/Ie CTaneamnaabHbIX pe(bHeKCOB B IIPOTNBOIIOIOKHOM yX€ YCUINIOCH B YCTIOBUAX aKTUBHOTO 3pU-
TETbHOTO BHUMaHUsI. 3HAYUTETbHBIX PpasHNI] 110 IIOBOAY IOJIa HM B OTHOM U3 MICCIETYEMBIX CITyJaeB HE Ha6monanoc1>.

Wrorn: 3putenpHoe BHUMaHVe MOXKET MMeTb HEIIOCPECTBEHHOE B/IVAHME Ha IeHTPaIbHYIO CITyXOBYIO 3ddepeHTHYI0
CHICTeMY, 11 II0O3TOMY €€ TO>Ke HaJJ0 MOHUTOPUPOBATD.

KnroueBble cToBa: 3puTeIbHOE BHUMAHIE o IIOPOT CTallefUaIbHbIX pedIeKCOB ¢ aMIUINTYAA CTallefNaTbHBIX pedriek-
COB e ITOfABJICHNE o CTTyXOBasA 3ddepeHTHaA cucTeMa

WPEYW KONCENTRACJI WZROKOWE] NA TEUMNIENIE ODROCHOW
STRZEMIACZKOWYCH W UCHU PRZECIWNYM

Streszczenie

Wprowadzenie: Funkcje korowe takie jak koncentracja wptywaja na funkcjonowanie osrodkowego systemu stuchowego efe-
rentnego. Celem tego badania jest okreslenie wplywu koncentracji wzrokowej na tlumienie odruchéw strzemiaczkowych
w uchu przeciwnym.

Material i metody: U 30 0séb z normalnym stluchem oceniono ttumienie progéw odruchéw strzemigczkowych w uchu prze-
ciwnym (CSART) oraz tlumienie amplitud odruchéw strzemigczkowych w uchu przeciwnym (CSARA) dla czgstotliwosci 500,
1000 i 2000 Hz. Wykonano takze badanie CSART i CSARA dla czterech stanéw w zakresie koncentracji wzrokowej: brak kon-
centracji, koncentracja pasywna oraz dwa zadania przy aktywnej koncentracji wzrokowej.

Wyniki: Tlumienie odruchéw strzemigczkowych w uchu przeciwnym bylo wzmocnione w warunkach aktywnej koncentracji
wzrokowej. Nie zaobserwowano istotnych réznic odnosénie plci w zadnym z badanych przypadkéw.

Whioski: Koncentracja wzrokowa moze mie¢ bezpo$redni wplyw na osrodkowy system stuchowy eferentny i dlatego tez powin-
na by¢ monitorowana. Aby wzmocni¢ ttumienie potrzebne s3 dobrze kontrolowane zadania w zakresie koncentracji wzrokowej.

Slowa kluczowe: koncentracja wzrokowa « prog odruchéw strzemiaczkowych « amplituda odruchéw strzemigczkowych o
tlumienie o system stuchowy eferentny

Background one cochlea can change afferent responses in the opposite

ear, an effect mediated by medial efferent system [9-11].

The efferent auditory system plays a vital part in human

auditory perception. The medial olivocochlear bundle
has a major role in perception of speech in the presence
of noise [1,2], protection of the inner ear against loud
sounds [3,4], and localization of sounds [5]. The medial
efferent system also plays an important role in auditory
attention [6,7]. During a focused attention task, the me-
dial olivocochlear bundle acts as a sharp band-pass filter
by suppressing the responses outside the focus of atten-
tion [8]. It is well established that acoustic stimulation of

The outer hair cells are directly innervated and modulated
by the medial efferent system. Functioning of the system is
generally assessed using contralateral suppression of otoa-
coustic emissions (OAEs) where there is a reduction in am-
plitude of the order of 1-4 dB due to a suppressor stimu-
lus [12]. The contralateral noise reduces the movement of
outer hair cells in the ipsilateral ear (because of the inhi-
bition induced by the efferent system) causing reduction
in OAE amplitude. Kumar and Barman [10] reported that
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contralateral suppression of the acoustic reflex may also be
used as an indicator to check the functioning of the effer-
ent system. Contralateral suppression of the acoustic re-
flex can be determined by a decrease in the amplitude (or
increase in the threshold) of the middle ear muscle reflex
by a suppressor stimulus in the contralateral ear.

Contralateral suppression of the acoustic reflex threshold
(CSART) or contralateral suppression of the acoustic re-
flex amplitude (CSARA) is more widely applicable to the
clinical population, as the middle ear stapedius reflex can
be elicited even when there is moderate or moderately se-
vere sensorineural hearing loss [10]. Hence, it can be used
as a powerful diagnostic tool (compared to contralater-
al OAE suppression) for assessing the efferent auditory
pathway. Some studies report that cortical functions (vis-
ual or auditory attention tasks) can affect the function-
ing of the olivocochlear bundles via efferent neural path-
ways [13,14]. The suppression is usually measured in the
passive attention condition where the subject is not given
any specific task. The experimenter lacks any control over
the attention paid by the subject to the stimuli, contralat-
eral noise, or any external stimuli. There have only been
a limited number of studies that have assessed the role of
visual attention tasks on the medial efferent system [7].

However, there are many studies which report that inter-
actions between sensory systems are essential for the accu-
racy and completeness of the perception of events [15-18].
The orienting network is focused on the ability to prior-
itize sensory (e.g., visual and auditory) input by select-
ing a spatial location (spatial orienting; Petersen & Pos-
ner, [19]) or time event (temporal orienting; see Battelli
et al. [20] for a review). Attention orienting is often com-
pared to a spotlight that moves to a specific region in the
visual space, or to an event in time, improving informa-
tion processing in the attended location [21,22]. The ori-
entation that comes from attention improves perception in
visual tasks such as contrast sensitivity, texture segmenta-
tion, and visual search by intensifying the signal and en-
hancing spatial resolution, as well as reducing the effect
of noise outside the focus of attention [21,23-25]. How-
ever, the attention spotlight is not only oriented to a spe-
cific location but can also be adjusted in size. Neuroim-
aging studies suggest that frontal and posterior areas are
involved in the orienting of attention. Human and animal
studies have shown that frontal eye fields are involved not
only in orienting [22] but also in attentional zooming [26].

The literature also reports that a mild deficit in the atten-
tion network (including in the magnocellular-dorsal (M-
D) stream) could underlie some neurodevelopmental dis-
orders. The M-D stream is considered blind to colors and
responds optimally to contrast differences, low spatial fre-
quencies, high temporal frequencies, and both real and il-
lusory motion [27-33]. Individuals with developmental
dyslexia are less sensitive (than normal reading controls)
to luminance patterns and motion displays with high tem-
poral and low spatial frequencies. However, they perform
similarly to the controls on tasks preferentially associated
with the parvocellular-ventral (P-V) pathway [26]. There
are recent studies on children with developmental dyslexia
which showed a lower performance in both the tasks that
tap M (e.g., the spatial frequency doubling illusion [34])
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and D (e.g., rotating tilted lines illusion [35]) portions
of the M-D pathway - not only in comparison with age-
matched controls, but also with reading-level-matched
controls [36,37]. It is also interesting to note that children
with autism spectrum disorder [38,39] and with specific
language impairment [40] also present attention disorders,
indicating how attention dysfunction can underlie differ-
ent developmental outcomes. Recently, Gori et al. [37,41]
demonstrated a causal link between magnocellular-dor-
sal deficit and dyslexia; this study used the rotating tilted
lines illusion and the accordion grating illusion previous-
ly reported by Gori et al. [28].

Bulkin and Groh [15] reported that visual-auditory inter-
actions provide a perceptual advantage by combining in-
formation from two modalities. They also suggested that
unimodal brain regions play a predominant role in multi-
sensory processing. Thus, many studies suggest that there
are complex interconnections between the visual and au-
ditory neural networks and that these are important for
perception of stimuli [15]. Other studies, based on fMRI
and ERP, suggest that visual attention tasks activate oth-
er sensory cortices as well, including the auditory cor-
tex [16-18]. de Boer and Thornton [7] investigated the
top-down effects that different tasks have on contralater-
al suppression of OAEs. They reported that the recording
noise floor was lower for an active auditory attention task
compared to the no-task condition, and the suppression
was also found to be smaller. In addition, there was no
difference between no task and non-auditory tasks. They
concluded that this suppression is due to a top-down in-
fluence when attention is focused on the test ear. Froe-
hlich et al. [13] also reported that contralateral suppres-
sion of OAEs was absent in sleep.

However, there are still no studies reported in literature
which assess the suppression of acoustic reflexes by differ-
ent visual attention tasks. Thus, the present study attempts
to determine the changes in the amount of CSART and
CSARA when participants were provided with different
visual attention tasks. The different tasks were graded in
terms of attention, which ranged from absence of visual
attention, passive visual attention, and two active visual
attention tasks (one with only active visual attention and
the other which required active hand-eye co-ordination).
If active visual attention enhances suppression, this could
be important in terms of appropriately designing and in-
terpreting clinical suppression experiments. The finding
could also be useful for enhancing the size of suppres-
sion effects, increasing the clinical efficacy of contralat-
eral suppression of acoustic reflexes. Hence, the present
study aims to determine whether different levels of visu-
al attention have an effect on medial olivocochlear bun-
dle functioning when assessed through contralateral sup-
pression of acoustic reflexes. The work assesses the effect
of four different visual attention tasks (no attention, pas-
sive attention, and two active visual attention tasks) on
suppression using CSART and CSARA. It also examines
whether there are gender effects.

© Journal of Hearing Science® - 2015 Vol. 5 - No. 4
DOI: 10.17430/893574



Prabhu et al. — Effect of visual attention on contralateral suppression of acoustic reflexes

Table 1. Mean and standard deviation of acoustic reflex threshold (in dB SPL) with and without noise for all four condi-

tions of attention

500 Hz

1000 Hz 2000 Hz

Acoustic reflex Acoustic reflex Acoustic reflex Acoustic reflex Acoustic reflex Acoustic reflex

Stimuli threshold threshold with threshold threshold with threshold threshold with
used without noise noise without noise noise without noise noise
(dB SPL) (dB SPL) (dB SPL) (dB SPL) (dB SPL) (dB SPL)
Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD
No attention 82.93 5.7 85.06 6.4 5.1 83.4 5.9 84.8 6.1 86.7 6.4
Passive attention 83.8 6.1 87.16 6.4 83.09 6.05 87.1 5.83 83.8 5.83 86.5  6.05

Active attention

(spot differences) 83.5 >-2 89.5 583

5.29 86.5 5.19 835 6.05 88.7 5.9

Active attention
(playing game)

83.07 583 91.75 6.15 80.77

5.89 89.22 5.12 83.4 5.8 89.64 6.8

Material and methods

Participants

Exactly 30 individuals (15 males and 15 females) between
the age of 17 and 30 years (mean age 19.2; SD=3.45) partic-
ipated in the study. All participants had pure tone thresh-
olds within 15 dB HL from 250 to 8000 Hz. None of the
subjects reported previous history of use of ototoxic drugs,
long/short term exposure to high-level noise, or otologi-
cal/neurological disease. Informed consent was obtained
from all participants. All participants had normal vision,
confirmed by an ophthalmologist. All tests were carried
out in sound-treated audiometric rooms with permissi-
ble noise levels standards of ANSI S$3.1-1999 (R 2013).

Procedure

Pure tone air conduction (AC) and bone conduction (BC)
thresholds were estimated using the modified Hughson
and Westlake procedure (42). AC thresholds were obtained
from 0.25 to 8 kHz and BC thresholds from 0.25 to 4 kHz
at octave frequencies. Speech identification scores were
obtained for phonemically balanced words developed for
adults in Kannada by Yathiraj and Vijayalakshmi [43]. Re-
corded word lists were routed from a PC through a 2-chan-
nel diagnostic audiometer (Piano Inventis) through TDH
50 headphones at 40 dB SL (re: SRT).

Baseline measurement

A GSI-Tympstar (version 2) middle ear analyzer was used
to assess middle ear function and suppression. A tympa-
nogram was recorded for all participants prior to measure-
ment of the acoustic reflex. In each individual the acous-
tic reflex threshold (ART) was determined at 0.5, 1, and
2 kHz in the right ear in 1dB steps using a 226 Hz probe
tone. In addition, the reflex amplitude at 10 dB SL with re-
spect to reflex threshold was noted for all stimuli.

Measurement of CSART and CSARA

CSART and CSARA were measured under four visual at-
tention conditions. The four conditions used were eyes
closed (no visual attention), watching a silent video with

captioning (passive visual attention), spotting the differ-
ences between two pictures (active visual attention), and
playing a visually based game — Pac-man (active visual at-
tention requiring hand-eye co-ordination). Without alter-
ing the probe placement, ART and reflex amplitude at 10
dB SL (ref: ART) were established again for all four con-
ditions when white noise in the contralateral ear was pre-
sent. The threshold for white noise was determined using
calibrated Piano Inventis audiometer. Contralateral white
noise was presented through an ER-3A insert receiver at
40 dB SL to the left ear. The acoustic reflex threshold was
also determined for broad-band noise (BBN) in the left
ear. To ensure that the white noise did not produce an
acoustic reflex in the contralateral ear, noise was kept at a
level below the acoustic reflex threshold for broad-band
noise. The order of presentation of reflex eliciting stimuli
and visual attention tasks were randomized.

Statistical analysis

The results obtained in the study were analyzed statistical-
ly using the Statistical Package for Social Sciences (SPSS)
Statistics for Windows, Version 20.0, (IBM Corp., Ar-
monk, New York).

Results

Results showed that there was elevation of ART and re-
duction in the reflex amplitude with contralateral noise
for all the reflex eliciting stimuli under all four attention
conditions. The amount of suppression of ART in all the
four conditions is shown in Table 1. The amount of reduc-
tion in acoustic reflex amplitude under all four conditions
is shown in Table 2. A paired sample -test showed that
there was a significant difference (p<0.05) with and with-
out noise for all the stimulus conditions in all four visual
attention tasks for both CSART and CSARA.

The amount of suppression for CSART and CSARA was
calculated for all three frequencies and it was compared
across visual conditions. The mean and standard deviation
(SD) of CSART for all the conditions is shown in Figure 1.
The mean and SD of CSARA for all the conditions is shown
in Figure 2. The increase in the mean amount of suppres-
sion (ART elevation and reduction of reflex amplitude)
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Table 2. Mean and standard deviation of acoustic reflex amplitude (in mL) with and without noise for all the conditions

500 Hz

1000 Hz

2000 Hz

Bt iz Acoustic reflex

Acoustic reflex

Acoustic reflex

Acoustic reflex

Stimuli amplitude 5 5 amplitude q 5 amplitude Acou.s tic refl.e X
used without noise Al e i without noise Aty vy without noise AR T
noise (mL) noise (mL) noise (mL)
(mL) (mL) (mL)
Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD
No attention 0.099 0.02 0.091 0.04 0.103 0.035 0.095 0.04 0.102 0.03 0.082 0.04
Passive attention 0.083 0.03 0.075 0.02 0.096 0.03 0.086 0.02 0.089 0.02 0.073 0.02
. .087 .01 . . . . . .01 .095 . .065 .01
é‘:;é‘;ed?ft]f:rgﬂggs) 0087 001 0063 003 0093 002 0063 00l 0095 003 0065 00
/(*;lg‘y’fngt;?;g” 0093 002 0055 001 0085 0035 0053 002 0102 0025 0064 003
Figure 1. Mean and standard deviation of
9 contralateral suppression of acoustic re-
[ Eyes closed - flex threshold (CSART) across frequencies
3 Egvmczgrf]fgvideo .|_ for all four visual attention conditions
pot differences
7 [ Playing game
= I
L6
E | |
-
3
§ —
£,
14
0_
500 Hz 1000 Hz 2000 Hz
Frequency (Hz)
Figure 2. Mean and standard deviation
0.045 of contralateral suppression of acoustic
[ Eyes closed . reflex amplitude (CSARA) across frequen-
0.040 Ez\[”ftcz:?rgr"e'gfgs cies for all four visual attention conditions
0.035 [ Playing game
§ 0.030 T
5
£ 0.025
£ 0.020
s
S 0.015
o
E
0.010
0.005
0.000—

500 Hz 1000 Hz

Frequency (Hz)

was found to be non-significant in the eyes closed condi-
tion, minimal for the ‘watch the video’ task, and signifi-
cantly higher for the ‘spot the difference’ task. The maxi-
mum suppression was noticed for the ‘play the game’ task
which required hand-eye co-ordination.

30

2000 Hz

Mixed ANOVAs were done considering suppression (ART
and amplitude) as within-subject factors and gender as a be-
tween-subject factor. The result showed significant main ef-
fect of suppression for ART [F(11, 319)=8.17, p<0.001] and
suppression of reflex amplitude [F(11, 319)=4.798, p<0.001]

© Journal of Hearing Science® - 2015 Vol. 5 - No. 4

DOI: 10.17430/893574



Prabhu et al. — Effect of visual attention on contralateral suppression of acoustic reflexes

across conditions. Bonferroni’s multiple group comparison
suggested that there was a significant difference (p<0.05)
between no attention, passive attention, and both active
visual attention tasks for CSART and CSARA. However,
there was no significant difference (p>0.05) between the
two active visual attention tasks for CSART and CSARA.
There was also no significant interaction between gender
and suppression of ART [F(11, 319)=1.28, p>0.05)] and
suppression of reflex amplitude [F(11, 319)=1.08, p>0.05)].
The suppression values for ART and reflex amplitude were
not significantly different (p>0.05) across frequencies.

Discussion

The result of the study shows that visual attention enhances
the amount of suppression of acoustic reflexes. The maxi-
mum amount of suppression in acoustic reflexes occurred
for the active visual attention condition, which required
hand-eye co-ordination, and it was minimal for the eyes
closed condition. These results strengthen the notion that
the efferent system plays a major role in attention [7,44].
There is anatomical and physiological evidence which sug-
gests that the efferent system reduces the motion of the
basilar membrane [45], and the potential generated by in-
ner hair cells [46], causing suppression of acoustic reflex-
es. In addition to these phenomena, extra visual attention
can enhance the inhibitory effect of the medial efferent sys-
tem [7,14]. There is evidence which suggest that the olivary
complex receives input from the auditory cortex, both di-
rectly and via the inferior colliculus [47]. All these studies
suggest that there is a top-down effect of the auditory cortex
on functioning of the medial efferent system. Thus, visual
attention can directly affect the efferent system by increasing
the amount of suppression, and the strength of the suppres-
sion depends on the amount of attention on the visual task.

There are many studies which report the overlap of the
visual and auditory systems [15-18]. Vision and audi-
tion together are capable of providing fine-grained spa-
tial and temporal information about related objects and
events [15]. There are studies in the literature which ex-
plain the interaction of the auditory and visual systems
in attention tasks [16-18]. Using fMRI and event related
potentials, it has been reported that spatial attention to a
visual stimulus (which occurs synchronously with a task-
irrelevant sound) activates both the visual and auditory
cortex simultaneously [16], indicating the spread of at-
tention across space and modality. Zimmer and colleagues
also found, using an fMRI study of the anterior cingulat-
ed gyrus, interaction of the visual and auditory cortices in
visual attention tasks [17]. A related study [18] reported
multisensory spread of attention involving the visual and
auditory cortex. Similar interactions of visual attention

References:

on the auditory cortex are also reported using studies on
event related potentials [16,18]. In these ways, visual atten-
tion can influence the functioning of the efferent auditory
system, leading to larger suppression of acoustic reflexes.

The results of the study agree with previous work on
OAEs which found that visual attention increases sup-
pression [44]. However, other studies suggest that the re-
liability of the OAE suppression magnitude is poor [48].
In addition, the evaluation of the medial efferent system
using contralateral suppression of OAEs requires nor-
mal cochlear function, and cannot be used in individuals
with mild to moderate hearing loss. Therefore, to assess
function of the efferent system in individuals with hear-
ing impairment, the findings here suggest that, instead
of contralateral suppression of OAE, use of contralateral
suppression of acoustic reflexes would be advantageous.
However, the amount of suppression seen for contralateral
suppression of acoustic reflexes is small [10], and there is
a need to enhance the effect size to increase the sensitivi-
ty of the test. The results of the present study suggest that
the use of a controlled active visual task can improve the
effect size, and strength of suppression, compared to the
no task condition. Hence, the study provides valuable in-
sights into how top-down attention tasks can influence ef-
ferent system functioning. The study also provides useful
clinical information about the use of an appropriate visual
task while using contralateral suppression of acoustic re-
flexes to assess efferent effects. However, the standard de-
viation in the results of the study is high, and so the study
needs to be replicated on a larger population.

Conclusions

The results of the study have shown that maximum values
of CSART and CSARA were obtained for active visual at-
tention tasks and were smallest for the no visual attention
task. The study highlights that visual attention tasks can
have a direct effect on the medial efferent system and sup-
ports the role of cortical structures in its modulation. To
enhance the effect of suppression, the results of the study
also encourages the use of a well-controlled active visual
attention task over the traditional condition (uncontrolled
attention). This is a potentially important finding which
complements other studies on the effect of attention on
the medial olivocochlear bundle. However, the study does
need to be replicated on a larger population in order to
confirm the results.
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