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Abstract

Background: speech perception of elderly, in silence and in the presence of background noise. Aim: to
characterize and compare the hearing abilities of elderly in a monaural speech perception test, in the
presence and absence of background noise (Speech Discrimination Test - SDT and Speech Perceptionin
Noise- SPIN). Method: Participants of thisstudy were 55 subjects of both genders, 60 yearsold or above,
distributed in two groups. Control Group (CG), constituted by elderswith no hearing lossand Study Group
(SG), constituted by elderswith symmetrical sensorineural hearing loss. The SPIN test was used, initially
with the presentation of a word list in silence and later in the presence of Speech Noise. Results. no
difference was observed between gendersin the SDT and the SPIN test. Correlation with age was observed
only in the SDT for SG. A significant difference was observed when comparing the performance of the
groupsin the SDT and SPIN test. Regarding the presence of substitutions in the articulation of words, it
was observed that it occurred in both groups and was more frequent in SPIN test, especialy for the SG
Conclusion: the presence of the noise during the production of speech sounds is disadvantageous for
elders, independently of the presence of hearing loss, but having a higher impact for those with hearing
loss problems.

Key Words: Aged; Auditory Perception; Speech Discrimination Tests; Presbycusis.

Resumo

Tema: percepgdo de falano siléncio e na presenca de ruido em idosos. Objetivo: caracterizar e comparar
as habilidades auditivas de idosos em um teste monético de percepgdo de fala, sem e com a presenga de
ruido competitivo (Indice Perceptual de Reconhecimento de Fala - IPRF e Fala com Ruido - F/R).
Método: foram avaliados 55 sujeitos de ambos os sexos, com idade a partir de 60 anos distribuidos em
grupos. Grupo Controle (GC), constituido de idosos sem perda auditivae Grupo Estudo (GE), constituido
de idosos com perda auditiva neurossensorial simétrica. Foi utilizado o Teste de Fala com Ruido, com a
apresentacdo de umalistade palavras primeiramente sem a presencade ruido e depois na presencade ruido
do tipo Speech Noise. Resultados: ndo houve diferenga entre homens e mulheres para os testes |PRF e F/
R e correlagdo da idade somente para o IPRF no GE. Também foi observada diferencga significativa no
desempenho entre os grupos nos testes | PRF e F/R. Com relagdo a presenca das trocas articul atérias, foi
observado que elas ocorreram nos dois grupos estudados, sendo maisfreqliente no teste F/R e, principa mente,
parao grupo estudo. Conclusdo: apresencado ruido juntamente com os sonsde falaé prejudicial paraos
idosos, independente da presenca da perda auditiva, sendo o impacto maior para agueles que a possuem.
Palavras-Chave: 1doso; Percepcdo Auditiva; Testes de Discriminagdo da Fala; Presbiacusia.
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Pré-Fono Revista de Atualizagdo Cientifica. 2008 jul-set;20(3):147-52.

147



I ntroduction

Communicationispart of thelifeof al thehuman
beings, but mainly in the development decline,
hearing can be fundamental to obtain better health
quality. The elderly, with several functions altered
by age, can be benefited if hearing and
comprehension ability can be maintained.

Inclinical routine, acommon complaint revealed
by the elderly is regarding the difficulty of the
understanding of the spoken language, mainly in
stuationsin which thereisnoisein theenvironment,
fact mentionedin other prior studies(1-3). Moreover,
the reported difficulty can be bigger than expected
considering the degree of the evidenced hearing
loss at the audiological evaluation (4, 5).

With regards the diagnostic, the conventional
tests used represent a microscopic vision of
auditory function (6-8), and the eval uation of speech
recognition in the presence of a competitive
stimulation, asfor example, noise, would beamore
real manner to evaluate hearing (9-11). Moreover,
this information could justify, at least in part, the
complaints of patients and support on the
rehabilitation plan.

The study about the interference of noise in
speech recognition has been conducted by severa
authors(8-10, 12,13) withthefindingsof the harmful
effect of noisein theindices of recognition.

Giving the exposed facts, the present study had
as objective to compare the performance in the
Speech Perceptionin Noisetest of elderly withand
without hearing loss.

M ethods
Participants

A retrospective study with data collected from
a handbook of patients of the Clinic of Hearing
Disorders Discipline of the Speech and Hearing
Department of the Federal University of Sdo Paulo
(Universidade Federal de Sao Paulo) was carried
through, on the period from September of 2004 to
August of 2005. This study was approved by the
Committee of Ethics in Research of the Federal
University of Sdo Paulo under number 1784/07.

The casuistry was constituted by 55
individuals, being 49 (89.1%) of the study group
(RG) and 6 (10.9%) of the contral group (CG). All
the individuals were seniors, as established by the
law number 10,741/03 (14).

The study group was composed by 43 women
(87.76%) and six men (12.24%) with minimum age of
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61 years and maximum age of 87 (average of 72.41
years). The individuals of this group presented
tympanometric curveof thetypeA (15), symmetrical
descendant neurosensorial hearing loss with tonal
threshold below at least 30 dB in frequencies of 6
kHz and 8 kHz and maximum limit of 60 dB of average
tonal threshold of the frequencies of 500 Hz, 1 kHz
and 2kHz.

The control group was composed by six women
with minimum age of 60 years and maximum age of
72 (average of 65 years). The seniors of this group
also presented tympanometric curve of the typeA,
but the audiometric thresholds from 250 Hz to 8
kHz wereingdenormal limits(upto25dB NA). The
composition of this control group was exclusively
done by individuals who presented all tonal
thresholdsinside normal limits, fact not so frequent
on the elderly population what disabled the age
comparison with the study group.

Procedures

The following data were obtained from the
handbooks of the participants:

. identification data: age and gender;

. score on the Speech Discrimination Test (SDT),
one syllablewordslist, such for the right ear asfor
the left ear;

. scoreon the Speech Perceptionin Noisetest (SPIN)
such for theright ear asfor the | eft ear.

The speech audiometry of the analyzed cases
was carried through in a acoustically treated booth,
using the two channels audiometers GSI-64 and
ORBITER-MADSEN 922, with supra-aural phones
TDH-39 suitable to cushion MX-41 cdlibrated in
accordancewiththel SO 8253-1 norm, 1989 (16).

The Speech Discrimination Test (SDT) and the
Speech Perceptionin Noisetest (SPIN) werecarried
through using a COMPACT DISC player from
Toshiba, model CDP 4147, connected to the
audiometer. The second band of the CD, volume 1,
that comes with the Central Auditory Processing -
Evaluation Manual book (17) were used on the two
tests, withipsilateral competitive noise of the Speech
Noise added on the SPIN test. The choice for the
Speech Noise occurred for it being a filtered white
noiseintheband of thelow and medium frequencies,
simulating the average speech spectrum. The signal/
noise relation used was +5 dB. Firgt, the test on the
right ear was applied and then on the l&ft ear, being
registered, in percentage, thetotal number of correctly
repeated words in each one of the tests.
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Additionally, aqualitative analysis of the scores,
errors and omissions on SDT and SPIN tests was
carried through, using the Confusion Matrixes (CM),
adapted for the Brazilian Portuguese by Helou,
Novaes (2005) (18). In the Confusion Matrixes the
following series of tracesare establish asbasefor the
consonant classification:

1. Voicing - inarticulation terms: the vocal foldsdo
not vibrate on phonemes/pl/, /t/, I/, If], tS, 19/, IS/
and do vibrateon /b/, /d/, Ig/, v/, 1dZ1, 12/, 1Z], Im/,
Inl.

2. Nasalization to articulate /m/ and /n/.

3. Friction - type of frictional turbulence of noise
that distinguishes /f/, tS/, I/, IS/, I, 1dZ1, 12/, 1Z]
from consonants /p/, /t/, Ik/, /b, Id/, Ig/, Im/, In/.
4. Duration - difference between /<, 1S/, 12/, 1Z/ and
the others 12 consonants.

5. Point of articulation - /p/, /bl, /fl, v/, Im/ as
frontas; /t/, /d/, tS, 14/, [dZ/, /2], In/ as medium
and /k/, /g/, IS/, IZ] as posterior consonants.

Thisway atableisfilled, in which the column to
theleft refersto thelist of presented consonants and
thehorizonta lineto mark theresponse of thelistener.
Inthe case of omissionthemarking iscarried through
inthe columntotheextremeright. Onthebottomitis
computed the number of presentations, scores and
omissions and the shifts, scores and omissions
percentage, which were presented in this study.

Each one of the lists of one syllable words
presented to each participant contained 36
presentations (consonant phonemes), being first
presented on theright ear and then ontheleft ear and
onthedetermined situations (with and without noise).
Thus, the 100% score would refer to the rightness of
36 phonemes and as the number of correct response
diminishes, also does the percentage. It isimportant
tohighlight that inthisanalysisthe shiftsthat involve
vowels or sounds that represent vowels or even the
addition of phonemes are not considered.

Desempenho de idosos em um teste de fala na presencga de ruido.

Regarding the dtatistical andysis of the results
the non-parametrictests of Mann-whitney were used.
Thistest isused when there areindependent samples
and it is desired to compare two-by-two variables.
The Spearman Correlation was used to verify the
degree of association between two variables. The
adopted significance level was of 0.05 (5%) with
Confidence Intervals of 95%.

Results

In all the work, the analyses were made
considering both ears, totalizing 98 in the study
group (SG) and 12 in the control group (CG) for not
having significant differences between them (p-
value>0.05).

In the study group, regarding the female and
male gender for the SDT, the scores were 87.63%
and 88.67%, whereas for the SPIN was of 73,49%
and 80%, being these differences not statistically
significant (p-valor=0,539 and 0,144).

Regarding the correlation of the speech tests
with age for study group (SG) statistically
significant difference were found for the SDT (p-
valor=0,018) and a trend to a similar situation for
the SPIN test (p-valor=0,059). The same did not
occur in the control group (CG) with p-values of
0,515for SDT and 0,890 for the SPIN.

Comparison data between the SG and the CG
for scores on SDT and SPIN test and the shifts,
scores and omissions in accordance with the
Confusion Matrixes (18) areshown inTable 1.

In Table 2 it is possible to visualize the
comparison of the mean average punctuation
between SDT and SPIN tests of the study and
control groups.

In Table 3 the comparison between the shift,
score and omission of phonemeson SDT and SPIN
tests of the study and control groups according to
the Confusion Matrixes (18) is exposed.
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TABLE 1. Comparison between SG and CG on the percentage scores of SDT and SPIN tests and also shifts, scores and omissions
according the Confusion Matrixes.

Groups Mean Median Standard Deviation p-vaue
SG 87,76 88 5,38
SDT 0,001*
CG 93,33 96 4,92
SG 74,29 78 12,45
SPIN 0,010*
CG 83,33 84 6,11
. SG 6,41 55 3,90
Shift SDT 0,002*
GC 3,25 2,8 4,07
. SG 13,93 111 7,86
Shift SPIN 0,016*
CG 8,78 83 4,57
SG 90,50 91,7 4,49
Score SDT <0,001*
CG 95,35 97,2 4,64
SG 80,74 83,3 9,84
Score SPIN 0,007*
CG 88,18 88,9 4,92
L SG 3,08 28 2,68
Omission SDT 0,037*
CG 1,40 14 1,46
o SG 5,82 55 5,51
Omission SPIN 0,113
CG 324 28 1,58

TABLE 2. Comparison of the performance (in

percentage) between SDT and SPIN test of SG and CG

. SG CG
Comparison
SDT SPIN SDT SPIN
Mean 87,76 74,29 93,33 83,33
Median 88 78 96 84
Standard Deviation 5,38 12,45 4,92 6,11
p-value <0,001* 0,002*

TABLE 3. Comparison of percentage scores, omissions and shifts on the SDT and SPIN tests of the study and control groups.

Group Mean Median Standard Deviation p-value
SDT 6,41 55 39
Shift (%) <0,001*
SPIN 13,93 11,1 7,86
SDT 90,5 91,7 4,49
Study Score (%) <0,001*
SPIN 80,74 83,3 9,84
. SDT 3,08 2,8 2,68
Omission (%) <0,001*
SPIN 5,82 55 551
SDT 3,25 2,8 4,07
Shift (%) 0,002*
SPIN 8,78 83 4,57
SDT 95,35 97,2 4,64
Control Score (%) 0,002*
SPIN 88,18 88,9 4,92
L. SDT 14 14 1,46
Omission (%) 0,037*
SPIN 3,24 2,8 1,58
150
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Discussion

The statistical analysis revealed that there was
no statistically significant difference on the
performance of SDT and SPIN tests between men
and women of the study group. In the control group
this variable was not considered because of the
fact that all participants were women.

Among the analyzed studies, only one of them
(9) considered the variable gender, disclosing, as
well asin the present study, absence of significant
differences between men and women. Perhapsthis
situation disclosed that the existing bio-
physiological differencesbetween men and women,
with respect the elderly, were not reflected on the
performance on speech tests conducted and, for
this reason, this aspect is not frequently explored
inliterature.

With regards to the correlation between age
and the speech tests, in the study group there was
statistically significant negative correlation
between SDT and age, that is, as bigger the age
worsethe score onthetest. When considering SPIN
test, it can only bereferred that thereisatrendto a
similar correlation. Inthe control group, correlation
between age and considered tests was not
observed.

The observed differences raise the hypothesis
that, in the study group, on the more favorable
situation of communication (without noise), the
increase on age reflected in smaller ability in
understanding the speech sounds. Regarding the
lessfavorable communication situation (with noise),
the age did not intervene on the performance of the
test and even younger seniors demonstrated to be
sensible on a similar way to the negative noise
interferencein speech sound recognition. Thisway,
SDT was presented to be more useful in disclosing
theinterference of agein seniorswith hearing loss.

In the case of the control group, the lack of
correlation of age might have occurred due to the
average age, aswell astheagerange, beinginferior
to the ones of the study group. That is, the
participants of the control group were younger
seniors (mgjority in the age range between 60 and
66 years). Moreover, al the participants of the
control group presented tonal thresholds inside
normal limits, what might also haveinfluenced this
result.

Other studies (12,19) also observed the
interference of age in the evaluation of speech
recognition without noise, but the enclosed age
range differed from the one of the present study
(from 40 to 80 years), or even lists of two syllable,

Desempenho de idosos em um teste de fala na presencga de ruido.

and not one syllable words were used which offer
more acoustics tips.

The differences between study and control
groups were also evidenced in the comparison of
scores on the SDT and SPIN and a so on the shift,
scores and omission of the Confusion Matrixes (18)
analysis (Table 1). All considered variables
presented p-values smaller than 0.05, with exception
of the comparison of the omission scores on the
SPIN test (p-value 0,113). The worst general
performancewould be expected for the study group
oncethat all the participants of that group presented
hearing loss, even thought on high frequencies,
besi des mean age superior to the ones of the control
group. However, the similar omission scores on
speech sounds with noise between the groups
manifest that this condition is more frequent with
age advancing, even in seniors with preserved
peripheral hearing.

Studies in literature (8-9) that compared the
performance between groups of individuals (young
edderly) asofound differences between them, with
worst performance of the senior participants
presenting presbyacusis or without hearing loss.
However, they used groups with characteristics of
distinct audiometric tonal thresholds and age and/
or methodologies that differed from the present
study.

Regarding the impact of the presence of noise
on speech comprehension, in Table 2, itispossible
to visualize the comparison of each group
performance on the SDT and SPIN tests, being the
difference statistically significant for both, with
greater impact for the study group. This fact
disclosed that the speech material presented
simultaneously with noise resulted on a negative
impact for all participants, even for the younger
and with good hearing acuity ones. That is, the
performance on speech tests, at least in the presence
of noise, cannot be justified only by tonal
thresholds.

In literature the presentation of the difference
on the performance on speech recognition tests
with and without noise in seniors with tonal
thresholdsinside normal limits(9) can befound, on
a more significant way, in seniors with high
frequency hearing loss (8).

The speech comprehension isacomplex process
that does not only involves the perception and
identification of speech soundsand isolated words,
but also the successive integration of the heard
words, phrases and sentences that together walk
for a precise and coherent representation of the
meaning of the message that is being reported (4).
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Besides the speech comprehension complexity,
mainly in situations of difficult listening, there are
other aspects involved on the precise
comprehension of the message as, for example,
central auditory system and cognitive aspects.
Severa authors (2-5) affirmed the evolvement of
these other aspects and called the attention for the
condition that seniors present with the deterioration
of these systems, beyond the auditory one. This
fact can contribute for the increase of
comprehension difficulties that the individual
shows with the passing of the years.

With regards to the comparison of the shifts,
scores and omission presented on the speech tests
(Table 3) by the study and control groups are
statistically significant differentin all comparisons,
being worst the performance on SPIN test with
greater percentage of shift and omissions and
smaller percentage of scores. Once more, the
negative component of the presence of noise on
the performance of speech tests is demonstrated,
what justifiesthe frequent complaint in the clinical
routine by seniorswho listen to the sounds without
great difficulties, but do not understand the heard
words, mainly in situations in which there is noise
on the background.

Conclusion

Ahead of the previously presented results, the
following can be concluded:

. elderly presented damage on speech sounds
recognition in the presence of competitive noise,
even when presenting tonal thresholds inside
normal limits;
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