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ABSTRACT

In noisy environments, one of the skills that is critical for speech perception is
spatial auditory processing. The spatial auditory processing ability of older adults decreases due to struc-
tural and physiological changes in the auditory cortex, central auditory pathways and peripheral auditory
system. This study aims to compare the dynamic spatial auditory processing in Persian-speaking old and
young people with normal hearing.

[VETTLE This study was conducted on 35 older adults aged 55-70 years with normal hearing (16 men
and 19 women) and 35 young people aged 18-25 years with normal hearing (15 men and 20 women).
To investigate the dynamic spatial auditory processing, after performing preliminary examinations such
as otoscopy, audiometry, and tympanometry, the Persian version of the speech, spatial and qualities
of hearing scale (S5Q) and the spatial hearing questionnaire (SHQ) were completed through interview.
Then, the dynamic spatial-quick speech in noise test (DS-QSIN) and the binaural masking level difference
(BMLD) test were taken, and the values of signal-to-noise ratio (SNR) loss, SNR-50 and masking level dif-
ference (MLD) were recorded for each person.

ST There was a significant difference between older adults and young people in the SSQ and SHQ,
scores, SNR-50, SNR loss and MLD (P<0.05). No statistically significant difference was found in these
scores based on gender (P>0.05).
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Introduction

n noisy environments, one of the skills that is
critical for speech perception is spatial auditory
processing. In such environments, the human
auditory system should process complex acous-
tical stimuli with simultaneous occurrences
and extract and classify relevant information. Therefore,
speech perception in noise is a task that depends on a com-
plex set of perceptual and cognitive skills, including audi-
tory stream segregation, auditory working memory, and
detecting time and intensity cues. In spatial processing,
the correct transfer of the inter-aural intensity difference
(IID) and inter-aural time difference (ITD) is necessary.
The peripheral auditory system, especially the cochlea,
should be sensitive enough to detect time and intensity
cues. Also, the processes in the central auditory system
(posterior parietal cortex) play a very important role in
spatial processing and recognition of desired sounds.

The spatial auditory processing ability of older adults
decreases due to structural and physiological changes
in the auditory cortex, central auditory pathways, and
peripheral auditory system. Developing a set of tests to
evaluate spatial hearing based on which one can treat and
rehabilitate spatial hearing disorders can solve an impor-
tant part of the problems in people with central auditory
processing disorders. Pure tone audiometry and speech
perception in noise tests, which are commonly used in au-
diology clinics, do not provide comprehensive informa-
tion to identify spatial auditory processing disorders. Al-
though the Persian version of the dynamic spatial-quick
speech in noise test (DS-QSIN) and the binaural masking
level difference (BMLD) have been constructed, no re-
search has been done in Iran to use them for older people
with normal hearing. This study aims to use these tests
to investigate the dynamic spatial auditory processing in
older adults with normal hearing in Iran.

Materials and Methods

This study was conducted on 35 older adults (16 men
and 19 women) aged 55-70 years with normal hearing
and 35 healthy people (15 men and 20 women) aged 18-
25 years. To investigate the dynamic spatial auditory pro-
cessing, after performing preliminary examinations such
as otoscopy, audiometry and tympanometry, the Persian
version of the speech, spatial, and qualities of hearing
scale (SSQ) and the spatial hearing questionnaire (SHQ)
were completed through interviews. Then, the DS-QSIN
and BMLD tests were performed. DS-QSIN test sentenc-
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es were presented at the signal-to-noise ratios (SNRs) of
-10,-5,0, 5, 10 and 15. The signal intensity level was fixed
at 70 dB and the humming level of the noise started from
55 dBHL and finally reached 80 dBHL. It should be noted
that the words of each sentence were played from different
directions (starting from one ear and ending at the opposite
ear). Five keywords in each meaningless sentence were
scored. The number of correct words that were correctly
repeated in each sentence was recorded and the total num-
ber of correct words for each list were obtained. One score
was considered for each keyword and finally, the SNR-50
and SNR Loss were calculated for each person.

In the BMLD test, the person was asked to repeat
two-syllable words in the presence of noise with differ-
ent phase differences for signal and noise. StNo/SoNo/
SoN= phase modes and signal and noise presentation in-
tensities were determined and the resulting content was
presented binaurally to the participants. Considering the
normal hearing acuity of the subjects and the speech con-
tent of the test, the evaluation was performed at the 70
dB level (most comfortable listening level) and the noise
was presented at a constant level of 70 dB and the two-
syllable words were reduced in 2 dB steps until obtaining
the speech recognition threshold (SRT). For each person,
the SRT was first measured and recorded in the SoNo
phase and then in the StNo and SoN= phase modes. Af-
ter measuring the SRTs in three phases, the masking level
difference (MLD) was obtained in the SoNo-SnNo and
SoNo-SoNn modes.

Results

There was a significant difference between older adults
and young people in the SSQ and SHQ scores, the SNR-
50, SNR loss and MLD (P<0.05) (Tables 1, 2, 3 and 4).
No statistically significant difference was found in these
scores based on gender (P>0.05).

Conclusion

Based on the results, the scores of the SSQ, SHQ, DS-
QSIN and BMLD tests are significantly different between
older adults and young people with normal hearing in Iran.
Therefore, despite normal hearing, dynamic spatial audi-
tory processing of older adults has a weaker performance
than that of young people. Like other basic and profession-
al hearing evaluations, spatial hearing evaluation cannot
be relied on the results of one test; a battery of behavioral
and electrophysiological tests and questionnaires related
to binaural hearing skills and spatial hearing can provide
comprehensive information of spatial hearing.
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Table 1. Mean score of the SSQ in the two groups (n=35)

Jan & Feb 2025. Volume 13. Num 6

Mean+SD Test Results
Variables
Older Young t df P
Speech perception 7.65+0.71 8.75+0.64 8-11 68 0.001
Spatial hearing 7.99+0.78 8.54+0.99 5.-20 68 0.001
Quiality of hearing 7.82+0.65 8.96+0.87 9.-89 68 0.001
Total 7.82+0.72 8.75+0.89 6-14 68 0.001
Scientific Journal of
Rehabilitation Medicine
Table 2. Mean score of the SHQ in the two groups (n=35)
MeantSD Test Results
Variable
Older Young t df P
SHQ Score 66.08+9.26 81.39+11.82 10.82 68 0.001
Scientific Journal of
Rehabilitation Medicine
Table 3. Mean SNR loss in the two groups
Mean+SD Test Results
Variable
Older Young t df P
SNR Loss -2.43+0.91 -6.21+1.48 -7.82 68 0.001
Scientific Journal of
Rehabilitation Medicine
Table 4. Mean MLD values in the two groups
MeantSD Test Results
Variable
Older Young t df P
MLD 2.54+0.15 5.72+0.61 16.11 68 0.001
Scientific Journal of
Rehabilitation Medicine
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12. Oto-acoustic Emission (OAE)
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