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The present study aimed to develop and standardize sentences for speech
in noise test in Malayalam language for children and adults. A total of
500 Malayalam words were selected and evaluated for familiarity. Using
300 most familiar words, 150 syntactically and semantically correct
sentences were constructed. These sentences were familiarized again by
five qualified speech language pathologists. 105 most familiar sentences
were carefully chosen and randomly assigned to 15 lists of seven sentences
each. A four talker speech babble was added to these sentences at different
SNR levels, from +& to -10 dB SNR in 2.5 dB steps. The speech babble
was added in such a way that the first sentence in each list had mazimum
SNR and last sentence had minimum SNR. The speech perception in
noise ability was assessed on 120 normal hearing participants (60 adults
and 60 children). The perceptual SNR-50 was calculated for each list,
based on the perceptual scores obtained by each participant, separately for
children and adults. Statistical analysis revealed that the perceptual scores
for some lists were found to be significantly different from other lists,
and hence, those lists were excluded from the final test. After removing

g%g ZOSS these lists, seven lists were selected for children and adults, separately.
The mean SNR-50 was -4.671 dB for children and -6.357 dB for adults.
Reliability and internal validity results showed that the test is reliable and
valid to assess speech perception in moise abilities in children as well as
in adults.
©JAIISH, All Rights Reserved

Background measures have gained important position in the au-

In day-to-day life, the identification of speech
never occurs in the optimum listening situations.
Noise often affects the speech perception process.
Noisy backgrounds may impair the recognition of
speech signals. Under such situations, listeners re-
quire more listening effort to identify the target
signal (Hervais-Adelman, Carlyon, Johnsrude, &
Davis, 2012; Mishra, Stenfelt, Lunner, Ronnberg, &
Rudner, 2014; Rénnberg, Rudner, Foo, & Lunner,
2008; Rudner, Foo, Ronnberg, & Lunner, 2009).
This task of the listeners to understand speech in
noisy background is more difficult in the presence
of hearing loss. Assessment of speech perception
abilities in noise may help healthcare professionals
to design appropriate therapeutic protocols for au-
ditory training. Assessment of the ability of the lis-
teners to identify speech in noisy situations has re-
ceived significant research attention in the past few
decades (Lagace’, Jutras, & Gagne’, 2010; She-
horn, Marrone, & Muller, 2017).

The assessment of speech perception is possi-
ble with the speech in noise tests. Speech-in-noise
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diological test battery. One of the most commonly
used such test is speech in noise (SIN) test (Ka-
likow, Stevens, & Elliott, 1977). The speech in
noise tests help to identify the difficulty in under-
standing speech in degraded background, and de-
scribes the degree of difficulty and the subsequent
amount of benefit provided by amplification de-
vices (Kalikow et al., 1977). Hearing in Noise Test
(HINT) is another such test (Nilsson, Soli, & Sulli-
van, 1994), which uses sentences in the presence of
continuous speech spectrum shaped noise and an
adaptive procedure that gives the signal to noise
ratio (SNR) required for 50% correct identification
of the sentences (SNR-50). A potential limitation
of these tests to assess speech perception in noise
abilities is that they take long time for administra-
tion and the scoring of these tests is difficult (Kil-
lion, Niquette, Gudmundsen, Revit, & Banerjee,
2004).

Killion and his colleagues at Etymotic Research
developed Quick Speech perception In Noise test
(Quick SIN) with the aim to estimate SNR loss in
1-2 minutes, and which is easy to administer and
score (Killion et al., 2004). The authors claimed



that the test can be used to measure SNR loss in in-
dividuals with normal hearing sensitivity and hear-
ing impairment, with 95% confidence.

Wilson, McArdle, and Smith (2007) measured
the sensitivity of QuickSIN test in identifying
speech recognition performances in background
noise. The perceptual abilities of the listeners with
normal hearing and sensorineural hearing loss were
compared on four speech-in-noise tests, viz., BKB-
SIN (Bamford-Kowal-Bench Speech-in-Noise test),
HINT (Hearing In Noise Test), Quick SIN (Quick
Speech In Noise test), and WIN (Word In Noise
test). The researchers reported that Quick SIN
and WIN tests are more sensitive in identifying
the perceptual performance in background noise
than BKB-SIN and HINT tests. Duncan and Aarts
(2006) conducted a study to determine the HINT
and QuickSIN test performance in young adults
with normal hearing, and commented on the clin-
ical utility of both the tests. The researchers con-
cluded that there is no statistically significant dif-
ference between the responses obtained from the
two tests. They further stated that QuickSIN has
some advantages over the HINT in terms of its clin-
ical usage.

Sharma, Tripathy, and Saxena (2016) critically
appraised the HINT, QuickSIN, BKB-SIN, LiSN-
S (i.e., Listening in Specialized Noise-Sentences),
and WIN test. The researchers noted that in
most of the studies, QuickSIN was reported to be
maximally reliable and valid tool to assess speech
perception in noise abilities. The reviewers also
found that all the researchers reported as partici-
pant responsiveness is best for QuickSIN with least
item/instrument bias. Lee and Yi (2017) reviewed
the performances of HINT, QuickSIN and Matrix
test in terms of test procedure, norms, and inter-
pretation. They reported that procedure and inter-
pretation is easy for QuickSIN test, however, HINT
and Matrix test have various multi-lingual versions;
but multi-language stimulus material is not avail-
able for SIN.

The need of multi-lingual material for the
speech in noise test led the researchers to develop
material for speech in noise test in Mandarin (Zhou
et al., 2017) and Persian (Shayanmehr, Tahaei, Fa-
tahi, Jalaie, & Modarresi, 2015) languages. Among
Indian languages, sentences for speech in noise test
has been developed in Kannada (Avinash, Meti, &
Kumar, 2010) and Oriya (Hota, Dutta, &Chatter-
jee, 2014) languages. Any such test material in
Malayalam language is not available and this devel-
oped the need for the present study. Malayalam (a
Dravidian language) is official language of the south
Indian state of Kerala and union territories of Lak-
shadweep islands and some parts of Puducherry.
With more than 37 million native language speak-
ers (Campbell & Gordon, 2008), Malayalam is 26th
largest language of the world (based on the num-
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ber of native speakers). According to 2011 census,
a total of 2.28% of the Malayalam speaking popu-
lation being disabled, among which, 0.45% of the
total population has hearing impairment. Thus,
speech in noise test in Malayalam has a wide scope
of practice in native Malayalam speakers. Consid-
ering the same, the present study is designed to de-
velop and standardize sentences for speech in noise
test in Malayalam language.

Materials and Methods

Participants

A normative research design was adapted and
120 participants with normal hearing sensitivity
(PTA<15 dBHL, SRT+10 dB of PTA; SIS>90%)
(re. ANSI S3.21, 2009) were selected for the present
study. The participants were divided into two
groups. Group 1 consisted of 60 children in the age
range from 8 to 12 years and Group 2 consisted of 60
adults in the age range from 18 to 25 years. All the
participants had normal auditory processing abili-
ties as assessed using Screening Checklist for Au-
ditory Processing (SCAP) (Muthuselvi & Yathiraj,
2010) for the participants of Group 1 and Screen-
ing Checklist for Auditory Processing in Adults
(SCAP-A) (Ramya & Yathiraj, 2014) for the par-
ticipants of Group 2. None of the participants re-
ported of any neurological, psychological, visual or
behavioural problems. All the participants were na-
tive Malayalam speakers. The study had been ap-
proved from the institutional ethical board to test
human participants and an informed written con-
sent was obtained from each of the participant be-
fore commencement of the study.

Preparation of Test Stimuli

A total of 500 common words of approximately
similar length in Malayalam language were selected.
These words were taken from Malayalam govern-
ment school textbooks. The words were given to
10 native Malayalam speakers who were primary
school teachers. The teachers were asked to rate
each word for familiarity on a five-point rating scale
(Vagias, 2006). The five-point rating scale was ‘1’
for ‘not at all familiar’, ‘2’ for ‘slightly familiar’, ‘3’
for ‘somewhat familiar’, ‘4’ for ‘moderate familiar’,
and, ‘5’ for ‘extremely familiar’. Only those words
with familiarity rating of ‘4’ or more (moderate
to extremely familiar) were selected. Three hun-
dred such words were finally selected. The school
teachers were then instructed to construct 150 sen-
tences (five key words each) using these 300 words.
All the sentences were semantically and syntacti-
cally correct, as reviewed by a linguist who was a
native speaker of Malayalam. The 150 sentences
were given to five native Malayalam speakers, who
were qualified speech language pathologists to rate
them for familiarity on a five-point rating scale (Va-
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gias, 2006). The sentences with the rating of 4
or more (moderate to extremely familiar) were se-
lected for the final list. It is noteworthy that al-
though the sentences were checked for familiarity
by adults (primary school teachers and speech lan-
guage pathologists), they were instructed to rate
the sentences as it was present in the speech of chil-
dren. This was the primary reason for selecting the
school teachers and speech language pathologists.
As they work closely in association with children,
they are well aware of the language competence of
the children. Thus, a total of 105 sentences with
maximum familiarity were selected as final stimuli.
The 105 selected sentences were randomly assigned
to 15 lists of seven sentences each.

Recording of the Stimuli

A female adult who was a native Malayalam
speaker with normal voice characteristics was se-
lected to record the test stimulus. A calibrated
microphone connected to a personal computer in-
stalled with the Praat software (version 5.3.53) was
used for recording and saving the stimulus. The mi-
crophone was kept at 10 cm away from the mouth
of the speaker. The sampling rate for recording
was set as 44100 Hz. The speaker was requested
to utter each of the sentences in the sentence lists
at comfortable pitch and loudness and normal rate
of speech. The entire recording was carried out
in a sound treated room. All the 105 sentences
were recorded and saved separately on the personal
computer in .wav format. The recorded sentences
were analysed perceptually by the examiner to en-
sure that the recording is clear and intelligible. The
recorded sentences were also analysed acoustically
and any extra duration in the beginning and end of
the sentences were edited using Praat software. The
intensity of each of the recorded sentence was nor-
malized to 70 dBSPL using Praat software.

Adding Noise to Signal

A four-talker speech babble of 2 minutes dura-
tion was recorded using the Praat software. The
procedure of recording speech babble was adapted
from the study of Killion et al. (2004). Four-talker
babble was used as it represents a realistic simula-
tion of a social gathering. The recording was car-
ried out in a classroom situation where four native
Malayalam speakers were made to sit in a circu-
lar arrangement with omni-directional microphone
placed in the centre. The approximate distance be-
tween the microphone and each of the speaker’s
mouth was 30 cm. The speakers were asked to
read different Malayalam newspaper articles simul-
taneously. They were requested to maintain normal
conversational speech loudness and rate of speech.
The recorded speech babble was saved in the per-
sonal computer in .wav format. The intensity of
the recorded speech babble was normalized to 70
dBSPL using Praat software.
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All the sentences in 15 sentence lists were added
with speech babble at different SNR levels. Seven
SNR values from +5 dB SNR to -10 dB SNR, in 2.5
dB steps, had been considered. The speech babble
was added in such a way that the first sentence of
each list had the maximum SNR (45 dB) and the
last sentence of each list had minimum SNR (-10
dB). All the seven sentences in each list, thus, were
at different SNR levels. The procedure of adding
speech babble to the signal was adapted from the
study of Jain, Nataraja, and Nair (2014, 2015). The
speech babble was added using the MATLAB soft-
ware (ver. R2017a). Each of the fifteen lists de-
veloped had seven sentences, one sentence at each
SNR of 5, 2.5, 0, -2.5, -5, -7.5 and -10dB.

Procedure

The test was conducted in an acoustically
treated room with adequate illumination. The sen-
tences were randomly presented to each partici-
pant through the personal computer routed via a
calibrated audiometer with standard headphones
(TDH 39). The output of the audiometer through
the headphones was calibrated using the instruc-
tions provided in the manual of the audiometer (In-
ventis Piano: User Manual). The stimuli were pre-
sented binaurally. The participants were instructed
to listen to the sentences carefully and repeat each
word in the sentence. The responses of the partici-
pants were recorded using audio recorder for further
analysis.

Scoring

As each sentence consisted of five key words, a
score of ‘1’ was given for each key word repeated
correctly, and each incorrectly repeated word was
scored ‘0’. A score of 0.5 was given for partially
correct responses, i.e., the correct responses with
any minimal morphological and/or inflectional er-
ror. Any marked error in the response was consid-
ered as incorrect response only. Thus, a maximum
score of 35 was given for each list. All the 15 lists
of sentences were presented to each participant to
obtain their perceptual scores.

Data Analysis

The SNR-50 value was estimated using regres-
sion analysis. The responses for each list was anal-
ysed using Shapiro-Wilk test, for normalcy. The
data was normally distributed across each list, and
hence, parametric statistics was used. The equiva-
lency of responses across lists was measured using
repeated measures analysis of variance with Bonfer-
roni’s post-hoc analysis. Test-retest reliability was
also measured using repeated measures ANOVA.
The re-testing was done for 15 adults and 15 chil-
dren due to time constraints and availability of the
participants. The re-testing was carried out after
three months of the original testing; to ensure that
the participant was not habituated with the test



stimuli. Between-subject variability was measured
using independent sample t-test. Internal validity
among the lists was carried out by measuring the
difference in the SNR-50 values obtained for each
list with that of mean overall SNR-~50 values mea-
sured together for all the lists.

Results

Calculation of SNR-50

The correct identification of key words in each
sentence was noted separately for each participant.
The SNR-50 value was calculated for each of the
15 lists using logistic regression analysis, for each
participant. Figure 1 is showing the mean SNR-50
value for each list, for the participants of both the
groups.

A repeated measures analysis of variance with
Bonferroni’s multiple pair-wise comparisons were
used to compare the perceptual SNR-50 scores be-
tween each list, for both group of participants, sep-
arately. This was done to see the equivalency of the
perceptual responses obtained for lists in adults and
children.

The results obtained from the perceptual scores
of children showed a significant difference between
perceptual scores obtained for each list [F (14,
1624) = 61.76; p<0.001]. These results indicated
that out of 15 lists, some lists were easy to perceive,
and thus resulted in significantly higher perceptual
scores. On the other hand, some lists were diffi-
cult to perceive and those resulted in significantly
lower perceptual scores. It was found that list num-
bers 10, 11, 14, and 15 were relatively simpler,
and hence had better perceptual SNR-50 scores.
List numbers 1, 8, 9, and 13 were relatively hard
to perceive and resulted in poorer SNR-50 scores.
Hence, these lists were excluded from further anal-
ysis. Repeated measures ANOVA was again done
with SNR-50 scores of the remaining lists as the
factors. The results indicated that there was no
statistically significant difference between percep-
tual SNR-50 scores for any of the remaining seven
lists [F (1, 59) = 2.85; p>0.05].

For adults, the perceptual SNR-50 response re-
sults revealed that list numbers 13 and 15 were
relatively simpler and hence had better perceptual
SNR-50 scores. List numbers 1, 2, 5, 8, 9, and
12 were relatively hard to perceive and resulted
in poorer SNR-50 scores [F (14, 1642) = 190.32;
p<0.001]. These lists were thus excluded from the
analysis. Repeated measures ANOVA indicated
that there was no statistically significant difference
between perceptual SNR-50 scores for any of the
remaining seven lists [F (1, 59) = 3.61; p;0.05].
Thus, seven lists were selected separately for chil-
dren (list numbers 2, 3, 4, 5, 6, 7, and 12) and
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adults (list number 3, 4, 6, 7, 10, 11, and 14). The
mean SNR-50 scores for these sentences were plot-
ted as in Figure 2. These lists are provided in the
Appendix.

SNR Loss

The SNR loss was calculated for adults and chil-
dren with normal hearing sensitivity by adapting
the procedure as suggested by Tillman and Olsen
(1973). The researchers have described a method
to calculate the SNR loss for spondee words. In
their method, two spondees are presented at each
SNR level, starting from the level where all spon-
dees are repeated correctly. The level were further
reduced in two dB steps until no responses are ob-
tained for several words. The starting level plus one
dB, minus the total number of spondees repeated
correctly, is the spondee threshold. The SIN Malay-
alam has five key words per step and SNR was re-
duced in 2.5 dB steps. The highest SNR tested was
five dB. Thus, the SNR-50 score was obtained by 5
+ 1.25 = 6.25 (minus) the total number of words
repeated correctly. Since SNR SNR-50 for adults
with normal hearing obtained in the present study
was -6.357 dB and for children was -4.671 dB, the
SNR loss can be calculated using the following for-
mula. For adults, SNR loss = 6.25-(-6.357)-total
number of words correct children, SNR loss = 6.25-
(-4.671)-total number of words correct.

Reliability of the Responses

In the quest to assess whether the sentences
are reliable to test the speech perception in noise
among children and adults, between-subject vari-
ability and test-retest reliability measures were car-
ried out. Between-subject variability was measured
using independent samples t-test. It was done by
dividing the responses of 60 participants in each
group randomly into two sets of 30 participants
each. The comparison revealed no statistically sig-
nificant difference between the two sets of partici-
pants (t = 5.17; p<0.01). The test-retest reliability
was measured using paired samples t-test. The re-
testing was done only for 15 adults and 15 children
due to time constraints and availability of the par-
ticipants. The re-testing was done three months af-
ter the original testing to avoid habituation effect.
The results revealed no statistically significant dif-
ference between trials for both children and adults
(t = 7.89; p>0.05), indicating that the responses
were consistent across time.

Validity of the Test Stimuli

Internal validity was measured to find out
whether the stimuli are reliable enough to assess
the speech perception ability in noise. Internal
validity among the lists were carried out by mea-
suring the difference in the SNR-50 values of each
list with that of mean overall SNR-50 values mea-
sured together for all the lists for each subject. The
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Figure 1: The mean overall SNR-50 values for children and adults.

a. SNR-50 Scores for Children
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Figure 2: The mean SNR-50 scores for finally selected lists a. for children; and b. for adults.

mean SNR-50 was measured for seven selected lists
and the SNR-50 value for each list was subtracted
from the mean SNR-50 value. This was done for
each participant separately. The difference in SNR-
50 values were tabulated and compared with each
other using repeated measures ANOVA. The re-
sults revealed no statistically significant difference
between the ‘difference in SNR-50 values’ for any
list for adults [F (1, 59) = 0.593; p>0.05] and chil-
dren [F (1, 59) = 0.013; p>0.05]. The difference in
SNR-50 values were similar for each list and mini-
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mally deviant from the overall mean SNR-50 values.
These results indicate that the selected lists are in-
ternally valid, and thus, the responses obtained by
presenting these lists should be consistent.

Discussion

The present study was designed to develop sen-
tence material for speech in noise test in Malay-
alam language. Although there are a few material



available in other languages like English, Persian,
Mandarin, Kannada, and Oriya, those cannot be
used to test the speech perception abilities in native
Malayalam speakers due to linguistic constraints.
Absence of such material in Malayalam language
crafted the need for the present study. It is note-
worthy that, quantifying the ability of an individual
to understand speech in noisy condition, in terms of
SNR, helps in the hearing aid fitting process, as it
reflects the real world performance of the listeners.
The strategies and features which would maximize
the performance in the test can be opted by the
hearing care professionals during the hearing aid
fitting which would likely improve the comfort of
listening and consequently the hearing aid success
ratio. Further, it may assist in identifying auditory
processing deficits, as speech perception in noise
is compromised in such individuals. However, this
requires a well-furnished and standardized test ma-
terial. Hence, care was taken throughout the study
to ensure that the test material is homogenous and
yielded reliable and valid results. .

Consequently, the present study was carried out
in four phases and the sentences in the present
study underwent rigorous selection criterion. The
initial 15 lists of sentences each for adults and chil-
dren were shortlisted to seven based on the SNR-
50 values to maintain homogeneity across the lists.
The strength of the study lies not only in the de-
velopment and standardization of the test mate-
rial, but also with reference to the development
of separate test material for children and adults.
Since, the abilities and needs of children and adults
are different, it is recommended to use different
stimulus material while testing children and adults.
Further, the tests re-test reliability, between sub-
ject variability, and internal reliability measures of
the developed material were also carried out which
yielded affirmative results in terms of validity of the
developed material.

The present test not only identified the SNR-
50 values for children and adults, but also sug-
gested measures to calculate SNR loss, based on
the procedure recommended by Tillman and Olsen
(1973). By estimating the SNR loss, the hearing
professional can recommend the appropriate tech-
nology (e.g., omni-directional microphones, direc-
tional microphones, array microphones, and close-
talking FM microphones) which may be helpful for
listener to perceive speech in noisy situations. Stan-
dardized tests such as speech recognition thresholds
(SRT) or speech identification scores (SIS), which
are available for assessing speech understanding,
do not reflect the real world performance of indi-
viduals with hearing impairment. Thus, speech in
noise tests were designed, as they are more accu-
rate predictors of speech perception in noisy situ-
ations. However, the potential limitation of such
tests lies in their complexity in measuring speech
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perception abilities and difficulty in scoring. Kil-
lon et al. (2004) suggested Quick speech in noise
test in English, which was designed to assess speech
perception abilities in 1-2 minutes, with good ac-
curacy. This measure is popular among the audi-
ologists, and that is the reason of developing the
sentence material for speech in noise test in various
languages. With the development of sentence ma-
terial in Malayalam language, as mentioned in the
present research study, the authors expect that the
material will be useful for audiologists and other re-
lated professionals to assess speech perception abil-
ities in the relevant population.

Conclusions

The present study aimed to develop and stan-
dardize the sentences for speech in noise test in
Malayalam language. The results obtained from
the perceptual scores can be used to infer that
with the decrease in SNR, the speech identification
scores decreased. This was seen for both children as
well as for adults. The scores for adults were better
than that for children indicating their better speech
perception ability in noise. In the present study, the
authors developed separate test lists for children
and adults. The lists developed for children and
adults showed good equivalency. The test mate-
rial had good test re-test reliability and good inter-
nal validity. The developed material may be used
to differentiate between those with normal hearing
and with hearing impairment based on SNR loss.
It can also be used in the assessment of individuals
with central auditory processing disorders.
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Speech in Noise Test in Malayalam

APPENDIX -1

Sentence list for children in Malayalam

Lists 1

1. 9OWOICOMINS Mo MEANOS (alUdMEBHB GMAISeMo.

2. ap@alell®)o 28eloMaRe AM)aHIOM} @RYEOONIAIN) A0W]E:0R06M.
3. 6O af)Od MOMOall®IGHBIOS BOSWIEM RIANHEMO.

4. mamyes aflslo aymiled aoellmyeerud sod loslal.

5. @O alvdy @) eflg@ 10@8 ®o)o.

6. eagsa)o eAgSlajal)o Dee® =10lee)IME @RIVIW M.

7. @RHO00E) af)el@IE8 @1EIM AlQIBT® MEHU(@EBR)ENS.

Lists 2

1L @108 2)8ja)al ©eIRod 2SO Dalc@oullee)m,.
2. MVIMOW MSOBHME Gald® EOAUMEM OB QUWla).

3. ©oUsYes Howlene eugsemla)o 2lailendomd mowles)o.
4. &8I MA@ B8MIM e&08alloall @rEAaIdaHlEee)aM).
5. Mae §66:YIG3 af)S)Heom @RYABe)0 @RAIEGIUDAIL).

6. @D AUBHUOOD® HyeHlW@d Mmey aflgal aiclay).

7. 02151103 M06® D60 al)deud aflclemm).

Lists 3

1. @AW af)M)o @IAIORI BMOODMB af)9)EaNTIH)o0.
2. s Ql@ao &)S)EMII86M M1aIE6)01I] al)Ee)mM .

3. GAEMORA®BIEE alde GAIGIRN0 GHOIWHH)0 af)MIEM 6al0g].
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4. @ELIOM2] OMRIGHIW BHOUD OBGIM2o6M Q1S altMO®.
5. @OLDaN@ GRIOGBOMIOL! o @ROER)®6EBSIEd EaN6N).
6. 0y00oaIRad allallw ®oo AYNEBES)o ald:Hle:8)m)me!

7. ol B)S5)@0008 WO0ISo MoMIBIHN)IN lyH@IWOE.

Lists 4

1 (0©@elld 2)08al A150®OR0 H21QYYMNE@ MRI®IEM).

2. @romileesellend 0oeml agm) allevoatlaflenyam mweaoem 6d:0ajl.
3. 68 @ROYREMIGWIS @0S)aflaj AUO)o.

4. dlaumuane Al0®INe 6alYIN® @RHEOINIABTIN) MA@,

5. @IS S0 10Mm aloslend H1F168 MuooEHlBM).

6. ®)SleH0d Sswlealss B0 AeEElEe0d Galowl.

7. 80) AUGUODIE3 2)M)F] @RO}aICTIwemI FlAIMUERUY DS,

Lists 5

1. MUomOREHM@IN MMI O @AM ailnee)s:.

2. &Yl @AM @PAUWIES aloleH af)B8)ala0w10)am).

3. algled )M GR@ILNG:e8 MMOIW] MU &@1E66Mo.

4. @000 DYSSOIRHE BIMO H21YIAND 6B,

5. @QM 6HISIOMOLN0 @RYUD HBISIHOHOYB af)MMIEN ©aldg)].
6. UWIUWIEHIRIOTIGE DEBRSlORl DRIBU3 Od:I¥IW)o.

7. QUBaHo G®90)0 MIBEHIB ABLIRLOMIODD aldlati®®laj) OE0ME1YM).

Lists 6

1L mmud «g)ed Flaumale HOBAUEOMIS (ald@@dleesmo.
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2. ROO-20 QIO OMVo DLO® CHOSTWA B06Mo @RYELIVU]BE)IM).

3. 20@all®IBHO8WI0 1N)O)EOHMIONOW)0 HOBAUDHIM @)EIYANIW] BEMEHIBHEMo.
4. 10)0)EOMIB WBlaujMIBHE @RAOINT ald@MM M@3E:)M).

5. MRS MOGHHUIO@Io MERYOS 6OBHYT @EANWOEN).

6. &06mMo flg)o B6Mo DEMEMo ag)MIEN) ©aloLl.

7. @om@am;ﬂe)c@) 00aH(S afl®00] Ban2Ce? VITWIWo6N.

Lists 7

1 6O ag)ald MmOWNIFal)o alSSIVIGE Ealddh)o.
2. @REMIM &)EOMIOM A0 GHOIM alClafleersmend?
3. 28] U801 HORLIEMEE] AUSHO M.

4. @02l a)OQ ©S)a] A068E] ®.

5. 60Q) 0alPO®IN) @om #:)510® 0oUlay).
6. Moellom M2 O&IME 1)M1afod@d af)g &1g)o.

7. @ROMO al@®IMoM GH08TWA 696Mo @RYEALI0HIB)M®.

Sentence list for children in IPA
List 1

1. /0dairjabo:de na:m namude pragnanale ne:ridanam/

2. [pukavalijum madjapa:navum manufjante a:ro:gyAa0in ha:ni:karama:n/
3. /fia:n ente ma:ta:pita:kalude koodeja:nu dzi:vikunat/

4. [narhude vi:dii munbil ma:linjagal ida:n pa:dila/

5. lavante pasu mu:nu litar pa:l tacum/

6. /velavum velitfavum 1la:0e dzrvikufaf asa:djama:iy/

7. laka:saf efija:l Orrain pata:fatra nakfaOranalund/
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List 2

Lists 3

List 4

[strizkal mula pu:V talajil tfu:da:n upaj ogiﬁuﬁu/
/si:0Aje tatikonda po:ja ra:vanane ra:man vaOitfu/
/GAVAlAjIX( karajilum velaBilum dzr:vika:n sa:dikum/
Ike:rali;jar navambar ofin keralapirav a:kofikufu/
/nijamam kaijil eduka:n a:rkum avaka:samila/

fi: varfae krifijil nala vilav’ labitfu/

Itfedijil niraje mafifia pu:kal viriiu/

Javal efium ra:vile ne:rafe ejune:lkum/

Ipandranda varfam ku:dumbo:ja:i ni:lakurifir pu:kufai/
Ive:namenil tfaka ve:rilum ka:jkum ena:i tfoi/
/aéva:nitfunda:ﬁlj a ka:§ konda:fi vi:d panifa6/
/ta:dzmahal lo:ka#file e:j albubanalil ona:n/
Imrigasa:lajil vivida Oaram mriganalum pakfikalumund/

/ente ku:tuka:ran da:ra:]Jam samsa:rikufa veiktrja:n/

Ipra:0alinu munp vijaja:mam tfejunat nalaba:i/
larabikadalinte ra:n en vise:[ipikufia nagarama:na kotfi/
/fia:n a:ru manijo:de adupitf varum/

[drvasavum vijaja:mam tfejufat a:ro:gjadma nalaba:i/

Prasad et al. (2017)



5.

6.

7.

List5

List 6

Speech in Noise Test in Malayalam

Jafakilr kufifime tfirakiinte ki:jil samrakfikufiu/
[kutikal kadajile:k mita:ji va:rka:n pozji/

Joru var[a01l mufiu:tr arupatdandz Srvasanal und/

/samsa:rikufiadiii munb rand Oavana tfindikuka/
/kajifia Oavana awxlli pari:kfa elupama:runu/

Ivi:til varufa abidikale nafa:ji salkarikanam/
/a:ha:ram matulavarka da:nam tfejuniaf punjama:i/
/a:na koduta:lum a:sa kodukaru® eha:ii tfoi/

[s1sira ka:la6il maranalile 1lakal kojijum/

Ivarfam 00:rum sarka:r vidja:bjasae parifkarit] kondirunu/

/nama] ela: d1vasavum deivaBo:d pra:réikanam/

/dza:01 mafa vijedja:sam 1la:0¢ keralizjar o:nam a:kofikufiu/
/ma:fa:pita:kalejum gurukanma:rejum Seivadin Ouljara:ji kanaka:kanam/
/gurukanma:r sisjanma:rka arrv pakarfia nalkufiu/

/namude surakfi0atvam namude kaijil Oaneja:n/

/ka:nam vifum 9:nAm ufAnAm ena:na tfoia/

[bha:radtinte ra:ftra pida:v' maha:6ma ga:ndija:i/
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List 7

[fia:n ela: fia;jara:qtfajum pajijil po:kum/
/afa:n kufime maram kera:n padipikanamo:/
/mudi valara:n maila:ndzi valare nalaba:i/
latftfan pubrja udup va:nr Oaf/

/9et tfeifA0m ama kutrje sa:sitfu/

/na:line rand kond gunitfa:l ef kitum/

[atam pabina:ii keralizjar o:nam a:kofikufa67

Prasad et al. (2017)
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APPENDIX - 11

Sentence list for adults in Malayalam

Lists 1

1 @108 2)elahal ©eIeled 2SO Dalc@Iuilee)).
2. MVIMOW MSOBNME Gald® OIQUIMOM OIAM IWlay).

3. OUSU®H H0Wle)e eussOIa)e R10ilesndm mowles)o.
4. c®081TA Malonid@ BMIM c&Ho8allonl]l @reraaHlee)a).
5. Moo 666:QY1G3 af)S)Hem @RASe)0 @oAlG:vdaA).

6. DD AUBUOOD® HyeHWI@d me aflgal aiclay).

7. 0a1SI1Ed M0 61 aljeeud aflclemm).

Lists 2

1. @AW af)M)o @IAIORI BMOOMB® af)9)EaNTIH) 0.

2. all®ene Ql@aHo &)S)EMIIBIeM MI1aIE)C1II] al)Ee) M.
3. GAUEMORBIEB alBe GAIGIRo HODHH)0 Al 6al0L].
4. @RELIOM2] MBI HOUS OBGOMRoM Q1S aleMIO®.

5. ©0EMaN@3 GRIVGOMIOR aB$ @ROR)MEERSIT3 BMOo6M).

6. 2y00RIYTd allallw Go ByNEEBES)o ald:Hld®:S)M)Mms.

7. af)eml @)S5)&008 W80 MVOMVIGISN)IN AlyB@IWOsM.

Lists 3

1 MUoModlesM@IN Mmmi e @alem 2ilamles)s.

2. &Sl @AM @PAUIES alold:H af)8)ala0w1o)am).

3. al5led )M GR@IOIG:e8 MMOW] M &@1E66Mo.
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4. @@aNd00 BYIBSBAIRHE BOMo HalQIAN® al)eMyAo6m.
5. @M OHIS)OMILN0 @RYUD OHISIBOHOY® aglMIEM ©alog].
6. UB1UlEE:ORIMMICE DEBRSOHLI DRIGUd OBIF1W)o.

7. QUBaHo G®I0)o MIABEHIAR AlBJORLOMODD alGlatid:®laf) 6@0MEl0)aN).

Lists 4

1. meaud ag)gjo Flalrualo HOBAIEOAIS (ald@MLlHe6Mo.

2. RWOO-20 Q@O0 DLe® HOSTWA B6Mo @RYELIVU]BE)IM).

3. 20@all®IBHO8WI0 1N)OYEOHMIONOW)0 HOBAUDHIM @EIYNIW] BEMEHIBEHEMo.
4. N)O)EOMIB UBlaU MBS @A AldBMM M@IHYOM).

5. MOMOS MO&HHUIO@Io MER)OS 66BHYGd @EANWI6M).

6.  &06Mo Qflg)o 606Mo DEMNEMo ag)MIEN) HaldL].

7. BOOOOWION 00a¥(S all®oq]l Banoe!n VWIMWIWo6N.

Lists 5

1. @®)Sle08 HSEO100D algo alo@m] &&Sleem).

2. aljua] MO0 @RAIHS MVOWIOO® MV)allafleeyam).

3. QOB M5 MAUB (alHi@1O® MVoOEHlBeEMo.

4. =elo @RQAYLINAM), BOlEORI0 aldPIHHIM aldslal.

5. QOO0 al0WOCM@IMOES @REL IS8 AlELIBMAIOW aljOMMIBE.
6. @RI A @OMIT MOeW 2100 aflsmil.

7. GHOSOWIGE WOOOSRIW] &06MYMM AOAIEM HDEBH.

Lists 6

1. @mocalell agajo AIdaua)o BIEMEINT MIS &IEMOas alo)o.
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2. ©OMEINM GRIOGOIOl MI8o &)Slw maA).

3. @R @RAUWBES al)M®dEo AUIWIBHIND 6BGHIS)O).
4. Wlmuosni®@ 2OMETIE M| AETm)o @EM)aljo DENE.

5 alla)ila) @)S1e08 alsedo 6aldgla] @RYcraIaHlee)m).
6. &HMOD 09WIGd GROIOYOS dyaH] MUTla)

7. emab0)aflond 2maElmo menud 1Bluo)EIMacwsl @R EraoaHlee)am).

Lists 7

1 a@moel FHelsud 2uBealS)am MVoMOIMAIEM EHOSo.

2. @RAELYIAIGA AlOW)M® &)S1B:03 (VVRLEWINS BHUBBHEMO.
3. &)WIO3 HIBLOW)AS &)SRI06M MG DSYMO).

4. @GS ol QUGHo Moo alClay).

5. SHMOD $H0GIE3 Hal@d @S] Daleom).

6. @M ;@0 calelles) a)sElanes alosl.

7. MEAUB al)OO Galdd)EMIIu8 1S alygemo.

Sentence list for adults in IPA
List 1

1. /strizkal mula pu:v-talajil tfu:da:n upajogikufiu/

2. [si:0aje tatikonda po:ja ra:vanane ra:man vaOttfu/
3. /eAVAlAjlx( karajilum velaBilum dzr:vika:n sa:dikum/
4. [ke:rali;jar navambar ofin keralapirav a:kofikunu/
5. /nijamam kaijil eduka:n a:rkum avaka:samila/

6. iz varfabe krifijil nala vilav*labitfu/

7. Itfedijil niraje mafina pukal viriiu/
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List 2

1. /aval efium ra:vile ne:rade ejune:lkum/

2. [pandranda varfam ku:dumbo:ja:ii ni:lakurifir pu:kunat/
3. /ve:namenil tfaka ve:rilum ka:jkum efa:i tjof/

4. [adva:nitfunda:kija ka:§ konda:i vi:d pani0a6’

5. /ta:dzmahal lo:ka6ile e:j albubanalil ona:n/

6. /mrigasa:lajil vivida Oaram mriganalum pakfikalumund/

7. lente kuituka:ran da:ra:lam samsa:rikufa veiktija:i/

List 3

1. /samsa:rikufiabii munb rand Havana tfindikuka/

2. [kajina Oavana awxllX( pari:kfa elupama:runu/

3. [Ivi:til varuna afidikale nafa:ji salkarikanam/

4. [a:hairam mafuiAVArﬁA 0a:nAam tfejunad punjama:n/
5. /ana koduta:lum a:sa kodukaru efa:ii tfoT/

6. /sisira ka:lafil maranalile 1lakal kojrjum/

7. Ivarfam 60:rum sarka:r vidja:bjasafe parifkarit] kondirufiu/

List 4
1. /nahal ela: d1vasavum deivado:d pra:rikanam/
2. /dza:61 mafa vjeOja:sam 1la:0¢ kerali:jAr o:nam a:koﬁﬁuﬁu/
3. /ma:Oa:pi‘ga:lA(Alejum gumﬁAnma:rejum deivabm 6uljara:ji kanaﬁa:fmmm/

4. |gurukanma:r sisjanma:rka arrv' pakaria nalkufu/

64



List5

List 6

/namude surak i0atvam namude kaijil Oaneja:n/
/ka:nam vitum 9:nAm unanAam ena:na tfola/

/bha:rabtinte ra:ftra p10a:v: maha:0ma ga:ndija:n/

/kutikal kadal®i:raf patam para61 kalikufiu/

Itfuvap niram apakada sa:djataje su:t[ipikufiu/

Imaranal nata narhal prakritije samrak fikanam/

/dzalam amu:ljama:na orikalum pa:ja:ka:n pa:dila/
JubAram paraja:0a6ma:l addja:pakan vidja:rfije puraba:ki/
/ama pa:0rabil nirgje tfo:f vilambi/

/ke:ra]ab1l da:ra:]ama:ji ka:nuna marama:n Oen/

Ima:veli ela: varfavum o:nafiii na:d ka:na:n varum/
/naila:n lo:kabile ni:lam ku:dija nAdv/

lavan awxllX( pusfakam va:jika:n kodutu/

/disambar ma:sail nala mafium fanupum unda:kum/
Ivifuvin kutika] padakam potit[ a:ko:[ikufiu/

IkanaBA majajil avarude krifi nagsitfu/

Inehruvinte dzanmadinam narhal sisudmama:ji a:ko;fikufiu/

Speech in Noise Test in Malayalam
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List 7

=

Ipadina:] dzilaka] ulpeduna samsba:nama:na keralam/
2. [adja:pakan parajufad kutikal sradajo:de ke:lkanam/
3. /kufil ka:kajude ku:tila:fi muta iduna67

4. [aval pata varfam sangi:0am paditfu/

5. /kanata ka:til kapal a:di ulanu/

6. /avante kufira ve:lik mukalilu:de tfa:di/

7. [narhal pura® po:kumbo:] vi:d pu:tanam/
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