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ABSTRACT

The quick speech in noise (Q-SIN) test shows how difficult it is to perceive speech
in noise by determining signal-to-noise ratio (SNR) loss. The lists with high-frequency words have a better
ability to identify SNR loss which have been created in Persian. Although a Persian version of Q-SIN
with emphasis on high frequency is available« but there is no Q-SIN lists with high-frequency words;
therefore,this study aims to develop new lists and the lists with high-frequency words for Q-SIN test
and determine their equivalency in normal-hearing people which was condcuted in Tehran University
of Medical Sciences.

[VETIEE The sentences were first developed. Then, their content validity and face validity were
determined. In this regard« 36 sentences were used to make new Q-SIN lists and 36 sentences were used
to make Q-SIN lists with high-frequency words. Based on the Q-SIN test development criteriac« six regular
lists (lists 1-6) and six lists with high-frequency words (lists 7-12) were tested on 46 people (23 males and
23 females) aged 18-35 with normal hearing

(S The content validity index for new and high-frequency words lists were 0. 74 and 0. 736¢
respectively. The equivalency test results showed that among the first 6 listsc the lists no. 1, 2, 3, and 4
were equal. Among the six lists with high-frequency words, the lists no. 7, 8, 10, 11 were equal. There

Received: 06 Aug 2022 ' was no gender differences between six regular lists and high-frequency lists (P>0.05).
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Introduction

n most environments, speech is heard in the

presence of competing sounds. The quick

speech in noise (Q-SIN) test is for measuring

the difficulty of perceiving speech in noise by

specifying signal-to-noise ratio (SNR) loss. Q-
SIN is a fast test where keywords per sentence is present-
ed as real-life stimuli. In addition, its high reliability, vari-
ability of SNRs, easy scoring method, and simple type of
background noise make it popular.

During two studies at Tehran University of Medical Sci-
ences (TUMS), 9 Q-SIN lists were developed in Persian;
However, they are not enough for rehabilitation. Although
the lists of emphasis on high frequencies (which have bet-
ter ability to detect SNR loss) were developed in Persian
by TUMS, there is still no Persian version of Q-SIN using
with high-frequency phonemes; therefore, the purpose of
this study is to develop new lists for Persian Q-SIN test
and the lists containing sentences with words having high-
frequency phonemes, and determine their equivalency

Materials and Methods

This study was conducted at the audiology clinic of
TUMS at two steps. The first step included following
phases: Designing sentences, determining the validity of
sentences and preparing the selected sentences, recording
sentences and preparing babble noise, and editing each
list and combining with babble noise, and determining
SNRS50 threshold.

Like the original version of Q-SIN test, repeated words,
mostly monosyllabic, were used to construct sentences
with low predictability. The first list included 76 sentences
and the second list included 72 sentences. For the second
list, the words with high-frequency phonemes such as: /s,
I, k, @/ were used for designing sentences. To determine
their validity, all designed sentences were given to 15 ex-
perts to rate them on a five-point Likert scale. Content va-
lidity ratio (CVR) was calculated for each sentence. Face
validity also was determined. Finally, 36 sentences were
used to develop new Q-SIN lists, and another 36 sentenc-
es were used to construct Q-SIN lists using words with
high-frequency phonemes. For the remaining sentences,
the CVI was calculated. The final approved sentences
were recorded by a female speaker in the studio of Virtual
School at TUMS based on the Q-SIN criteria. To produce
babble noise, three female speakers and one male speaker
read different sentences simultaneously.

Scientific Journal of

During a pilot study, to obtain SNR-50 threshold (SNR
for 50% correct identification of the keywords in a sen-
tence), all 12 lists were applied on 10 students. The con-
firmed sentences were defined using MATLAB software
at SNRs of -6, -4, -2, 0 and +2 dB. Sentences were pre-
sented using a calibrated headphone at most comfortable
level (50 dB) to determine the SNR50 threshold of each
sentence. The increase in SNR by 2 dB continued until
reaching the level where the participant could say three
key words of a sentence. This level was considered as the
SNR50 threshold of the sentence. Then, the sentences that
were selected according to the above criteria were used
to prepare the final list. The sentences were matched for
length and difficulty. Finally, each list was combined with
babble noises in MATLAB software in 5-dB increments
(from 25 to 0 SNR). Therefore, six new Q-SIN lists (lists
1-6) and six lists with sentences containing high-frequen-
cy phoneme (lists 7-12) were prepared which were called
"high-frequency lists".

In the second step of the study, 46 students aged 18-35
years (23 males and 23 females) with normal hearing
participated. Tests included pure tone audiometry, speech
audiometry, and immittance test. Dichotic digits test was
also performed to ensure that participants were not ex-
periencing central processing disorders. All 12 lists per-
formed randomly for eligible participants to remove the
order effect. The participants answered verbally, and the
answers were written on the score sheet by the examiner.
According to the correct answers, SNR loss was calcu-
lated based on the following formula 1:

1. SNR loss =27.5 — total correct keywords - SNR50

Results

The CVI for sentences of the new lists and high-frequen-
cy lists were 0.74 and 0.736 respectively. The average
SNR50 in Persian language was -4 dB. The average SNR
loss of six new lists was -1. 5, -2. 05,-1.9, -1. 3, -2. 3 and
-2. 25 dB, respectively, and the total average SNR loss
for these lists was -1. 88 dB. The average SNR loss for
six high-frequency lists was -1. 86, -2. 1, -1. 63, -1. 82,-1.
8, and -2. 26 dB, respectively, and the total SNR loss for
these lists was -1. 91 dB. The equivalency test showed
that the lists no. 1, 2, 3 and 4 from the new lists group and
the lists no. 7, 8, 10 and 11 from the high-frequency lists
group were equivalent. There was no significant differ-
ence between male and females in any lists (except for the
list no.8) (P<0.05).
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Conclusion

The use of developed Q-SIN lists with equivalency is
recommended for people with hearing loss.
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