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Abstract
Background: the study of the relationship of the contralateral acoustic reflex with the auditory skill of
closure. Aim: to analyze the identification of a speech signal in the presence of competitive sounds in
subjects with absence of contralateral acoustic reflex. Method: application of the synthetic sentence
identification (SSI) test under the conditions of competitive contralateral message (SSI-CCM), with the
signal-to-noise ratio of 0 and      -40dB, and ipsilateral competitive message (SSI-ICM), with the signal-
to-noise ratio of 0,   -10, -15 and -20dB, in 43 young adults (group A = 21 subjects with contralateral
acoustic reflex present in all of the investigated frequencies, and group B = 22 subjects with contralateral
reflex absent at the frequency of 500Hz, or in all of the investigated frequencies, or still in some of the
investigated frequencies necessarily including 500Hz), of both gender, with no hearing, otologic or
learning disabilities. Results: the acoustic reflex threshold was above 100dB NA in 59% of the individuals
in group B and in 14% of the individuals in group A. All subjects performed according to the normal
pattern suggested in the specialized literature for the SSI test. The performance of group B in the SSI-ICM
test was inferior to that of group A for all the signal-to-noise ratios used, although the difference was not
statistically significant. Group B, which presented an acoustic reflex threshold higher than 100dB NA or
the absence of the acoustic reflex, was also the group that presented the worse performance in the SSI
test. Conclusion: the absence of the contralateral acoustic reflex seems to interfere in the identification
of the speech signal in the presence of competitive noises.
Key Words: Auditory Perception; Reflex; Acoustic; Speech Intelligibility.

Resumo
Tema: estudo da relação do reflexo acústico contralateral na habilidade auditiva de fechamento auditivo.
Objetivo: analisar a identificação do sinal de fala em presença de sons competitivos em sujeitos com
ausência do reflexo acústico contralateral. Método: aplicação do teste de identificação de sentenças
sintéticas (SSI) nas condições mensagem competitiva contralateral (SSI-MCC), na relação sinal-ruído de
0 e -40dB e mensagem competitiva ipsilateral (SSI-ICM), na relação sinal-ruído de 0, -10, -15 e -20dB,
em 43 adultos-jovens (grupo A = 21 sujeitos com presença do reflexo acústico contralateral em todas as
freqüências pesquisadas e grupo B = 22 sujeitos com ausência do reflexo na freqüência de 500Hz, em todas
as freqüências pesquisadas ou ainda em algumas das freqüências pesquisadas, mas que incluísse 500Hz), de
ambos os sexos sem queixas auditivas, otológicas ou de aprendizagem. Resultados: o limiar do reflexo
acústico esteve acima de 100dB NA em 59% dos indivíduos do grupo B e em 14% dos indivíduos do grupo
A, todos os indivíduos apresentaram desempenho de acordo com o padrão de normalidade sugerido pela
literatura especializada para o teste SSI, o desempenho do grupo B no teste SSI-ICM foi inferior ao grupo
A em todas as relações sinal-ruído utilizadas, embora a diferença não tenha sido estatisticamente significante,
o grupo B que apresentou limiar do reflexo acústico superior a 100dB NA ou ausência do reflexo acústico
também foi o que apresentou pior desempenho no teste SSI. Conclusão: a ausência do reflexo acústico
contralateral parece interferir na identificação do sinal de fala na presença de ruídos competitivos.
Palavras-Chave: Percepção Auditiva; Reflexo Acústico; Inteligibilidade da Fala.
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Introduction

The auditory information is mapped and
processed by the Central Auditory  Nervous
System and the brainstem is related to several
functions, including the localization of sound,
memory, acoustic reflex, and background noise
attenuation (Simmons, 1964; Borg, 1973; Northern
and Gabbard, 1994; Carvallo, 1996).

Several theories searched to explain the middle
ear muscles’ functions; the four major ones are:
the intensity’s protection-control theory, the
ossicular chain fixation theory, the accommodation
and frequency selection theory, and the labyrinth
pressure regulation theory (Borg et al., 1984).

Although there is a tendency to attribute to
the acoustic stapedius reflex the role of “inner ear
protector”, the high neural complexity of this
mechanism allied with new approaches from
theoretical and experimental researches (with
humans and guinea pigs) have attributed other
functions to the acoustic reflex of the stapedius
muscle, besides the protector one.

Briefly, the acoustic reflex is important in the
separation of the auditory signal from other internal
noise (of the body) or environmental noise, in the
speech low frequencies attenuation control
favoring the perception of the high frequencies
(anti-masking effect), in the attenuation of
vocalized sounds, and in the speech recognition
for loud intensities (Simmons, 1964; Wormald et
al., 1995; Kawase et al., 1997).

In the clinical practice it is possible to find a
considerable number of individuals without evident
signs of middle ear and stapedius-cochlear reflex-
arch affection and that, even though, do not present
the acoustic reflex of the stapedius muscle
registration. The same way, it’s possible the
existence of people with normal hearing acuity and
who present complaints of poor speech
intelligibility when simultaneously exposed to
competitive noise.

In 1965, Speaks and Jerger developed a test of
Synthetic Sentences Identification (SSI) in an
attempt to solve the problem of measuring the
speech comprehension. The SSI contrasted with
the traditional researches regarding the nature of
speech material and the test procedure. In 1988,
Almeida and Caetano adapted the SSI for the
Portuguese language and, since then, it has been
used in Brazil with different populations. The test
paradigm and the sentences remained the same,
but the signal-to-noise ratios were the most varied

ones (Almeida and Caetano, 1988; Aquino, 1992;
Aquino et al., 1993; Osterne et al., 1994; Kalil et al.,
1997; Amatucci, 1998).

The SSI is a closed-message test that requests
to the listener the identification of one of several
al ternatives of  sentences associated to a
competitive message which plays a role of
background noise. The SSI sentences are
composed by seven to nine words classified as
“artificial” once the sentences are not “real”, and
synthetic of third order once they have specific
syntax rules, where there is a dependence every
three words.

The SSI test permits to analyze a set of different
structures (inner ear and first neuron, brainstem
intra-axial and supratentorial auditory pathway) and
eliminates the pronunciation mistakes of the patient
and the examiner’s interpretation mistakes, besides
clearly evidencing the pathological individuals
from the normal ones, once it is an easy test for the
normal hearing individuals and difficult for the ones
with auditory pathway pathology (Almeida and
Caetano, 1988).

From the assumption that the acoustic reflex of
the stapedius muscle attenuates the low
frequencies ,  and that for a better speech
intelligibility it is necessary the attenuation of the
background noise, the aim of this study was to
study the performance of young adults with and
without alteration of the contralateral registration
of the acoustic stapedius reflex in the SSI test, in
an attempt to verify if a hearing individual without
the acoustic stapedius reflex would have difficulty
in the identification of the sign in the presence of
other competitive sounds.

Method

The research was approved by the Research
Ethics Committee of the Rehabilitation Hospital of
Craniofacial Abnormalities of the University of São
Paulo, with a protocol nº 152/2003-UEP-CEP.

This study was developed in the Audiological
Research Center of the Rehabilitation Hospital of
Craniofacial Abnormalities of the University of São
Paulo, in Bauru – SP. The participants were graduation
and pos graduation students of Speech and Hearing
Sciences, soldiers from the Tiro de Guerra , and some
of the researcher’s colleagues. All participants
volunteered and signed the Informed Consent
Term in order to participate in the research.
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Subjects

Forty three young adults were selected, 20 male
and 23 female, ranging in age from 18 to 25 years,
without hearing, otologic or learning complaints,
and with hearing thresholds (air conduction) d” 25
dBHL from 250 to 8000Hz (Davis and Silverman,
1970), bilateral type A tympanometry (Jerger, 1970),
speech recognition threshold compatible with the
average of frequencies from 500, 1000 and 2000Hz,
and Speech Recognition Index > than 88% with
monosyllables. Of the 43 selected individuals, 21
composed group A (control), 8 men and 13 women;
and 22 composed group B (experimental), 12 men
and 10 women.

Group A presented, besides the inclusion
criteria, the contralateral registration of the
acoustic stapedius reflex in all tested frequencies.

Group B followed the same inclusion criteria as
group A, except that during the acoustic reflexes
testing, its subjects presented, in at least one of
the tested ears, the absence of the registration in
500 Hz, absence in all tested frequencies, or
absence in some frequencies including 500Hz. This
group was afterwards divided in B1 (10 individuals,
6 men and 4 women with the absence of registration
in 500Hz), B2 (4 female individuals, with absence
of the registration in all tested frequencies) and B3
(8 individuals, 6 men and 2 women, with absence
of the registration in 500Hz and in other
frequencies).

The pure tone audiometry, the speech
audiometry tests and the Synthetic Sentences
Identification test were performed in an acoustically
treated booth with a clinical two channels Madsen
audiometer - Midimate 622. The acoustic and speech
stimuli were provided by a TDH 39 earphone
(calibration ANSI S3.6/96: ANSI S343/92; ISSO 389/
91). The speech audiometry and the SSI were applied
using a TEAC PD-P30 Portable CD player. For the
speech audiometry, the trissyllable words lists
proposed by Lacerda (1976) and monosyllable
words lists proposed by Pen and Mangabeira-
Albernaz (1973)were used; The SSI test was applied
according to Pereira and Schochat (1997). The
acoustic immitance measures were analyzed through
a Siemens SD30 clinical Middle ear Analyzer

The acoustic reflex threshold was investigated
in the frequencies from 500 to 4000Hz in the
contralateral condition to the tested ear. The
registration was considered present when the
modification in the acoustic immitance of the
eardrum-ossicular system was 0,1cc and the
threshold was considered the minimal stimulus

intensity capable of triggering the system’s
modification.

The registration was considered absent when
there was no modification in the acoustic immitance
with the maximal output of the equipment, 110dB
for 500Hz and 120dB for 1000, 2000 and 4000Hz.
For statistical calculations, the fictitious value of
120dB (maximum output of the equipment) was
considered as a threshold in group B whenever
the acoustic reflex registration was absent.

The SSI sentences were applied in both groups
with an intensity of 40dBSL, based on the pure
tone air conduction thresholds in the frequencies
of 500, 1000 and 2000Hz; the competitive message
intensity varied according to the required in each
test condition. The competitive message was
presented in the conditions: contralateral (MCC)
and ipsilateral (MCI) to the tested ear, always
starting the test with the right ear. In the MCC
condition, the sign-to-noise ratios used were 0 and
-40dB, and in the MCI condition they were 0, -10, -
15 and –20dB. Ten sentences were presented for
each sign-to-noise ratio in both ears. The correct
responses were analyzed in terms of percentage,
so the performance of the individuals was
established by the percentage of correct responses
in the different conditions of the tes t .

Statistical method

The Wilcoxon test was used in order to compare
the right and left ears performance of groups A
and B at different signal-to-noise ratios, in the MCC
and MCI conditions.

In order to compare the performance in the SSI
test between groups A and B in the MCC and in
the MCI conditions with different signal-to-noise
ratios in both ears, the Mann-Whitney test was
used. For the comparison of the performance of
subgroups B1, B2 and B3 in the SSI test in different
test conditions, with all signal-to-noise ratios for
both ears, we used the Kruskal-Wallis test. The
significance level used in the tests was p<0,05 and
the significant value were shown up with a *.

Results

Tables 1 to 3 present respectively, the descriptive
analysis of the pure tone thresholds, the distribution
and the average of the stapedius muscle acoustic
reflex thresholds for groups A (n=21) and for group B
(n=22).

Tables 4 and 5 present respectively the average
of SSI-MCC and SSI-MCI results concerning the
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variables signal-to-noise ratio, tested group and
tested ear.

The Wilcoxon test did not reveal a significant
statistical difference in the performance of the right
and left ears for the SSI-MCI with a signal-to-noise
ratio of 0 and -40, for groups A and B.

In Table 6, the Wilcoxon test revealed
statistically significant difference for the left ear in
groups A and B, with a signal-to-noise ratio of 0
and -20 in group A and of 0 in group B, when
comparing the SSI-MCI in the signal-to-noise ratios
of 0, -10, -15 and –20.

In Tables 7 and 8, the Mann-Whitney test did
not show a statistically significant difference between
groups A and B for the conditions MCC and MCI.

Graphs 1 and 2 show, respectively, the mean
values of the right and left ears performance of
individuals from groups A and B for the
SSI-MCI test.

TABLE 1. Descriptive analysis of the pure tone thresholds of groups A
(n=21) and B (n=22) in the right and left ears.

Legenda: X= média; M = mediana; dp = desvio-padrão.

Grupo Orelha X M dp 

A OD 6,2 5,0 4,1 

 OE 5,2 5,0 3,7 

     

B OD 7,3 5,0 4,0 

 OE 8,4 10,0 3,6 

 

TABLE 2. Distribution and average of the acoustic reflex of the stapedius muscle thresholds of the individuals from group A (n=21).

Contralateral Direito Contralateral Esquerdo 

500 1000 2000 4000 500 1000 2000 4000 Número 

dB NA dB NA dB NA dB NA dB NA dB NA dB NA dB NA 

Hz 

1 90 95 90 90 90 95 90 95  

2 100 95 90 85 95 100 90 90  

3 100 90 90 90 95 95 95 90  

4 90 85 85 85 90 85 90 95  

5 95 90 85 100 90 90 85 95  

6 100 95 95 100 95 90 90 90  

7 85 85 90 85 90 85 90 90  

8 95 90 95 90 95 90 90 85  

9 80 80 80 80 80 75 80 80  

10 100 100 90 95 100 90 90 90  

11 90 90 90 90 90 90 90 90  

12 95 95 100 105 110 90 90 85  

13 100 85 95 95 90 90 85 95  

14 90 90 90 110 100 90 100 115  

15 95 90 100 90 105 95 95 95  

16 90 80 85 80 85 70 75 70  

17 90 85 85 85 85 80 85 90  

18 95 85 90 80 85 90 90 85  

19 95 85 85 90 90 90 90 90  

20 95 90 90 90 95 90 90 95  

21 100 90 90 90 100 95 95 90  

MÉDIA 93,8 89,0 90,0 90,9 93,0 88,8 89,3 90,5  

There was no significant statistical difference
between the subgroups B1, B2 and B3 in the
different test situations in all signal-to-noise ratios
for both ears, as shows Table 9.
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Legenda: A= ausente.

TABLE 3. Distribution and average of the acoustic reflex of the stapedius muscle thresholds of the individuals from group B (n=22).

Contralateral Direito Contralateral Esquerdo 

500 1000 2000 4000 500 1000 2000 4000 Número 

dB NA dB NA dB NA dB NA dB NA dB NA dB NA dB NA 

Hz 

1 A 95 95 110 105 100 95 A  

2 A 110 100 A 110 100 95 95  

3 A 100 100 A 100 105 100 120  

4 A 105 110 120 110 105 105 A  

5 A 100 90 100 105 90 90 100  

6 A A A A 95 95 100 90  

7 A A A A 100 100 100 A  

8 95 95 95 100 A 100 100 100  

9 A 100 95 A 105 100 120 A  

10 A 110 105 105 110 105 100 95  

11 100 90 100 100 A 100 95 100  

12 105 100 95 90 A 100 100 105  

13 95 100 100 95 A 100 95 90  

14 A 100 A A 100 110 105 A  

15 A 95 95 95 100 110 95 A  

16 A A A A 95 90 90 85  

17 A 105 100 90 A A A A  

18 A 95 90 90 90 95 95 90  

19 A 100 90 90 95 100 95 100  

20 105 95 100 100 A 110 100 95  

21 A 95 95 95 100 100 100 85  

22 105 100 105 A A 105 100 A  

MÉDIA 114,7 102,2 101,8 106,3 107,2 101,8 99,7 105,0  

 

TABLE 4. Average of the SSI-MCC results in signal-to-noise ratio of 0 and –40 regarding the variables group and tested ear.
Average of the SSI-MCC results in signal-to-noise ratio of 0 and –40 regarding the variables group and tested ear.

Legenda: OD = orelha direita; OE = orelha esquerda.

0 -40 

  Grupo Orelha 

X X 

A OD 99,5 98,6 

 OE 98,1 100,0 

    

B OD 98,6 99,5 

 OE 95,9 99,5 
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TABLE 6. Wilcoxon test results when comparing the right and left ears, in the signal-to-noise ratios 0, -10, -15 and –20, in the SSI-MCI
for groups A (n=21) and B (n=22).

*diferença estatisticamente significante (p < 0,05)
Legenda: X = média; M = mediana; dp = desvio padrão; MCI = Mensagem Competitiva Ipsilateral.

SSI/MCI   

OD OE   Grupo 

    

 X M dp X M dp S/R p 

 90,0 90,0 10,5 96,6 100,0 6,5 0 0,026238* 

A 88,6 90,0 10,1 89,9 90,0 10,9 -10 0,550928 

 84,8 80,0 9,8 84,3 80,0 8,7 -15 0,294515 

 64,3 70,0 13,9 71,9 70,0 10,0 -20 0,021950* 

         

B 89,5 90,0 7,8 97,7 100,0 5,3 0 0,004052* 

 82,7 80,0 14,5 81,4 85,0 13,5 -10 0,0704910 

 77,3 80,0 16,3 93,6 80,0 9,0 -15 0,111938 

 59,0 60,0 16,0 66,4 70,0 9,5 -20 0,050032 

TABLE 5. Average of the SSI-MCI results in signal-to-noise ratio of 0, -10, -15 and –20 regarding the variables group and tested ear.

Grupo OD OE S/R 

    

 X X  

 90,0 96,6 0 

A 88,6 89,9 -10 

 84,8 84,3 -15 

 64,3 71,9 -20 

    

B 89,5 97,7 0 

 82,7 81,4 -10 

 77,3 83,6 -15 

 59,0 66,4 -20 

TABLE 7. Mann-Whitney test results in the comparison of the SSI-MCC, in the signal-to-noise ratios of 0 and –40, for the right and left
ears, between groups A (n=21) and B (n=22).

SSI-MCC 
AXB Condição S/R 

Orelha U 
p 

MCC 0 direita 210,50 0,322304 

MCC -40 direita 208,50 0,277350 

MCC 0 esquerda 180,5 0,123076 

MCC -40 esquerda 220,50 0,328572 
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TABLE 8. Mann-Whitney test results in the comparison of the SSI-MCI, in the signal-to-noise ratios of 0, -10, -15 and -20 for the
right and left ears, between groups A (n=21) and B (n=22).

*diferença estatisticamente significante (p < 0,05)
Legenda: MCI = Mensagem Competitiva Ispilateral; S/R = Relação Sinal-Ruído.

SSI-MCI 
AXB Condição S/R 

Orelha U 
p 

MCI 0 direita 211,00 0,607438 

MCI -10 direita 177,50 0,179705 

MCI -15 direita 171,00 0,132519 

MCI -20 direita 192,00 0,332257 

     

MCI 0 esquerda 216,50 0,619332 

MCI -10 esquerda 155,00 0,055215 

MCI -15 esquerda 222,00 0,816939 

MCI -20 esquerda 170,00 0,114840 

TABLE 9. Kruskal-Wallis results in the comparison of the SSI-MCC and SSI-MCI in all S/N ratios regarding the right and left ears,
between the subgroups B1, B2 and B3.

*diferença estatisticamente significante (p < 0,05)
Legenda: MCC = Mensagem Competitiva Contralateral; MCI = Mensagem Competitiva Ipsilateral; S/R = Relação Sinal-Ruído.

SSI 
Condição Orelha 

S/R H 
p 

MCC OD 0 0,94 0,6252 

MCC OD -40 4,45 0,1054 

     

MCC OE 0 0,17 0,9183 

MCC OE -40 1,20 0,5488 

     

MCI OD 0 2,05 0,3578 

MCI OD -10 0,32 0,8532 

MCI OD -15 0,91 0,6338 

MCI OD -20 0,62 0,7321 

     

MCI OE 0 5,56 0,0621 

MCI OE -10 0,17 0,9125 

MCI OE -15 1,43 0,4904 

MCI OE -20 0,26 0,8774 
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GRÁPH 2. Mean values analysis of the left ear performance of individuals from group A (n=21) and group B (n=22) in the SSI-MCI test.
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Discussion

From Borg’s (1973) work, the role of the acoustic
reflex in the transmission of sound information was
exhaustively investigated.

Due to ethical matters, the experimental studies
in human beings focused the different registration
techniques of the acoustic reflex, its application at
the clinic and at the topodiagnosis of hearing
disorders (Borg et al., 1990; Wiley and Fowler,
1997).

The study on the relation between the acoustic
reflex of the stapedius muscle and the central
auditory processing had as a start point for the
Brazilian scientific production, Carvallo’s (1996)
study. The researches that proposed to study the
relation between the acoustic reflex in the speech
intelligibility used as stimuli: synthesized vowels,
monosyllable or dissyllable words associated or
not with a masking noise, and the dichotic hearing
test with words (Colletti et al., 1992; Colletti and

Fiorino, 1994; Wormald et al., 1995; Higson et al.,
1996; Meneguello, et al., 2001; Marotta et al., 2002a
and Marotta et al., 2002b).

Up until now, we did not find in the literature
scientific work using the SSI in order to analyze
the relation between the acoustic reflex and the
speech intelligibility.

Buchweitz (2003) evaluated 69 elementary
school’s third grade students, ranging in age from
8 to 10 years old and analyzed the influence of the
acoustic reflex on the responses for the speech
test with competitive noise, comparing with the
auditory complaint and the tested ear. Children
underwent the speech test with noise in the signal-
to-noise ratio of -5, absent and +5. They were
divided in two groups: A, composed by 52 ears
with the acoustic reflex present at 3 to 4 tested
frequencies; and B, composed by 86 ears without
the acoustic reflex or with an alteration at two or

GRAPH 1. Mean values analysis of the right ear performance of individuals from group A (n=21) and group B (n=22) in the SSI-MCI test.
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more tested frequencies. The findings on the
acoustic reflex regarding the speech test with noise
showed a greater number of ears with alteration in
group B, in the signal-to-noise ratio of -5. The
results showed that children presenting hearing
complaint did not demonstrate significant
alterations in the speech test, however they were
the largest group without the acoustic reflex or
with an alteration of it.

Riuto (2003) analyzed the influence of the
acoustic reflex on the speech recognition
responses in a monotic situation, using the
Pediatric Speech Intelligibility Test (PSI), in a
school children population from the 1st and 2nd

grades of elementary school. The population was
divided in two groups (A and B). In group A,
children presented the acoustic reflex at all tested
frequencies and in group B, they presented
alteration or no acoustic reflex at one or more tested
frequencies. The results revealed a higher
occurrence of PSI alteration in group B, concluding
that the acoustic reflex of the stapedius muscle
influenced on the auditory skill of selective
attention, when recognizing speech with
competitive noise.

Linares and Carvallo (2004), despite having
studied the latency of acoustic reflex of the
stapedius muscle in children with and without
auditory processing disorder , concluded that
alterations on the acoustic reflex cause more harm
in the auditory processing and that individuals with
alteration of the acoustic reflex, even with normal
audiometric evaluation should be submitted to
auditory processing assessment whenever there
is a complaint.

Even with different methodological approaches,
there seems to be a consensus between the authors
that individuals without the acoustic reflex of the
stapedius muscle have worse performance in tests
involving the auditory processing of information
(Colletti et al., 1992; Colletti and Fiorino, 1994;
Wormald et al., 1995; Carvallo 1996; Higson et al.,
1996; Meneguello, et al., 2001; Marotta et al., 2002a;
Marotta et al., 2002b; Buchweitz, 2003; Riuto,2003;
Linares and Carvallo, 2004).

In this study, we proposed to study the speech
recognition skill with competitive message,
applying the SSI in adult individuals with and
without the registration of the acoustic reflex of
the stapedius muscle.

We chose this test in an attempt to identify
subtle brainstem alterations, since the studied
population did not present hearing complaints of
any kind, and, therefore, we searched to verify the

existence of possible relationships between the
acoustic reflex of the stapedius muscle and the
identification of the speech signal (sentence) in
the presence of competitive sounds. Besides
studying the influence of the acoustic reflex of the
stapedius muscle on the speech intelligibility, we
were interested in discussing which factors could
justify the absence of its registration, even in
individuals without hearing thresholds and middle
ears alterations.

We observed that the average of the
contralateral acoustic reflex thresholds from 500 to
4000Hz of group A individuals were very similar
for the right and left ears (Table 2). The mean values
for the frequencies of 500 to 4000Hz are lower than
the results found by Silverman, Silman and Miller
(1983) who found an average for both ears of
95,1dBHL, 93,4dBHL, 95,9dBHL and 95,7dBHL in
the frequencies of 500 to 4000Hz. On the other
hand, our results are similar to the ones obtained
by Hall and Weaver (1979), where the mean values
were 90dBHL, 89dBHL, 89dBHL and 90dBHL for
both ears. The mean value of the acoustic reflex
threshold in group B varied from 99,7dBHL to
114,7dBHL (Table 3).Several authors agree that the
mean value of the pure tone hearing threshold is
85dBHL (Borg et al., 1990; Northern and Gabbard,
1994). In hearing disabled populations, Higson et
al., (1996) found a mean value of the acoustic reflex
threshold of 83dBHL against 83,4dBHL of the
control group.

In another analysis, we verified that group A
individuals number 12, 14 and 15 (Table 2)
presented acoustic reflex threshold over 100dbHL
in at least one of the tested ears, totalizing 14% of
this group.

These results disagree with the studies of
Margolis and Levine (1991) and Northern and
Gabbard (1994), but they are compatible with the
ones found by Carvallo (1996). Analyzing group B
individually (Table 3), 13 subjects presented
thresholds above 100dBHL, in the frequencies
where the acoustic reflex was registered,
representing 59% of the sample. We verified that
even when the average of pure tone thresholds
was similar between the groups, group B presented
59% of its individuals with acoustic reflex
thresholds above 100dBHL.

The sample of this study was composed by
individuals with normal hearing thresholds and
tympanograms, and even though, presented
alteration of the acoustic reflex of the stapedius
muscle. In the researched literature, we found
reference to the absence of acoustic reflex in
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individuals with normal hearing and normal middle
ear condition in Jerger, Jerger and Mauldin (1972),
Hall and Weaver (1979), Carvallo (1996), Buchweitz
(2003), Riuto (2003) and Linares and Carvallo (2004).

The absence of the acoustic reflex in certain
frequencies would not be expected in group B, once
it presented enough hearing thresholds for
triggering the reflex. We questioned if this absence
of the acoustic reflex registration, or the increasing
of its threshold could be a sign of an efferent
pathway disorder and, therefore, result in the
damage of some functions, such as signal detection
in the presence of noise.

We also questioned, with these findings, the
possibility of this be a previous signal of low
central auditory nervous system disease,
hypothesis motivated by the specialized literature
studies of the past years that related the absence
of the acoustic reflex in normal hearing subjects
with normal middle ear condition to auditory
processing disorders in a population considered
to be “audiologically” normal (Carvallo, 1996;
Musiek and Oxholm, 2000; Meneguello, et al., 2001;
Marotta et al., 2002a; Marotta et al., 2002b;
Buchweitz, 2003; Riuto, 2003; Linares and
Carvallo,2004).

Thus, the absence of the acoustic reflex
registration in normal hearing individuals without
hearing complaints must be further investigated.

Both groups presented an average performance
compatible to the normal standards cited in the
national and international literature, in the SSI-MCC
and SSI-MCI tests (Jerger and Jerger, 1975; Russolo
and Poli, 1983; Almeida and Caetano, 1988;
Aquino, 1992; Aquino et al., 1993; Osterne et al.,
1994; Amatucci, 1998). Analyzing the average of
correct responses in the tests, we can say that the
tested individuals did not present alteration in the
auditory skill of speech recognition with
competitive message.

When we compared the performance in the SSI-
MCI test between both ears for groups A and B
(Table 6), the results obtained in the signal-to-noise
ratio of -20 specifically called our attention, once
group A presented significant improvement when
the second ear was tested (left ear), which could
not be observed in group B. We believe that this
better performance may have occurred because the
left ear was always the second ear to be tested
and, therefore, capable of learning suggesting,
then, that the ears should be alternated when
applying the SSI. However, in the situation where
there was a more difficult listening situation, group
B didn’t take advantage of that.

Our results did not present statistically
significant difference between the groups
concerning the performance in the SSI-MCC and
SSI-MCI tests (Tables 8 and 9). The mean
percentage value of correct responses in the SSI-
MCI for group A (93,3%, 88,8%, 85% and 68%) and
for group B (93,6%, 82%, 80,3% and 62,7%) in the
signal-to-noise ratios of 0, -10, -15 and –20,
respectively, were in accordance with the normal
standards proposed by Jerger and Jerger (1975),
Jerger and Hayes (1977), Aquino (1992) and Aquino
et al., (1993).

Even without a statistical difference between
group A’s performance in the SSI-MCI test and
group B’s, we stress the better performance of group
A in relation to group B, as seen in graphs 1 and 2.

The subdivision of group B was critically
analyzed; it aimed at determining whether there was
some kind of relation between the performance in
the SSI and the frequency in which the reflex was
absent. Subgroups B1, B2 and B3 underwent
statistical analysis for the performances comparison
(Table 9). There was no significant statistical
difference found, however, we stress that when we
subdivided group B, we created subgroups with
reduced numbers of individuals, which implies in
carefulness when generalizing such information,
once the absence of a statistical difference may not
correspond to the findings in larger populations.

Although the SSI being broadly recommended
for the topodiagnosis of brainstem cortical lesions,
maybe it is not the most recommended test for subtle
disorders of brainstem, such as in the case of
absence of acoustic reflex of the stapedius muscle
in the presence of normal hearing.

Conclusion

The main findings of this study allow us to
conclude that:

. although the average pure tone thresholds of
groups A and B were very similar, group B presented
59% of individuals with acoustic reflex threshold
above 100dBHL;
. both groups presented performance in accordance
with normal standards suggested by the national
and international literature regarding SSI-MCC and
SSI-MCI tests;
. although not existing a statistically significant
difference between the performance of the groups,
group B presented worse performance in the SSI-
MCI test and presented increased acoustic reflex
thresholds or no registration of it;
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