
1 Universidade Federal de Santa Catarina -  
UFSC, Curso de Fonoaudiologia, 
Florianópolis, Santa Catarina, Brasil.

2 Universidade Federal de Santa Catarina - 
UFSC, Departamento de Fonoaudiologia,  
Florianópolis, Santa Catarina, Brasil.

This project was carried out in the 
Speech-Language-Hearing Program at the 
Universidade Federal de Santa Catarina – 
UFSC, Florianópolis, Santa Catarina, Brasil.

Conflict of interests: Nonexistent

Time-compressed speech test in adults with and 
without central auditory processing disorders

Larissa Gonçalves Turcatto¹
https://orcid.org/0000-0003-1353-4100

Renata Coelho Scharlach²
https://orcid.org/0000-0002-8567-3401

Joel de Braga Junior1

https://orcid.org/0000-0001-6500-9581

Maria Madalena Canina Pinheiro2

https://orcid.org/0000-0003-1726-9703

Received on: March 2, 2020
Accepted on: June 23, 2020

Corresponding address:
Maria Madalena Canina Pinheiro
Rua Roberto Sampaio Gonzaga, s/n, 
Trindade
CEP: 88040-970 – Florianópolis,  
Santa Catarina, Brasil 
E-mail: madacanina@gmail.com

ABSTRACT
Purpose: to analyze and compare the performance in the time-compressed speech 
test and the auditory behavior of adults with and without central auditory processing 
disorders. 
Methods: an observational, analytical, cross-sectional study with a total of 40 people 
of both genders aged 18 to 35 years participating in the study. They were submitted 
to anamnesis, basic audiological assessment, and a core battery of tests for central 
auditory processing – including the dichotic digits test (binaural integration), frequency 
pattern test, and time-compressed speech test (TCST). Based on the results of the 
dichotic digits and frequency pattern tests, the subjects were divided into two groups, 
with and without central auditory processing disorders. The auditory behavior was 
assessed with the Scale of Auditory Behavior (SAB) questionnaire. The Mann-Whitney 
and Fisher’s exact tests were used for the statistical analysis, setting the significance 
level at p < 0.05. 
Results: no difference in performance was found between the groups regarding the 
ears. There was a difference between the groups only in the time-compressed speech 
test with monosyllable stimuli in the left ear (p = 0.026). Monosyllables were the 
words that resulted in most errors. 
Conclusion: it was verified that only the list of stimuli influenced the performance, 
differing the individuals with and without central auditory processing disorders. There 
was an association of auditory behavior, analyzed with the SAB questionnaire, with the 
performance in the TCST with the list of monosyllables. It is suggested that this list be 
used when assessing adults by the time-compressed speech test.
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INTRODUCTION
The central auditory processing (CAP) is the 

capacity of our nervous system to recognize, interpret, 
and process auditory stimuli – i.e., comprehend sound 
information1. There is a series of auditory skills that 
cooperate to the understanding of acoustic information, 
namely: sound localization and lateralization, auditory 
discrimination, selective attention, figure-ground, 
auditory closure, and temporal resolution, ordering and 
masking2.

One’s difficulty in comprehending auditory infor-
mation is not always caused by hearing loss. It may 
be a consequence of the central auditory processing 
disorder (CAPD), which occurs when the person has a 
deficit in one or more of the abovementioned auditory 
skills. In general, people with CAPD present such 
complaints as difficulties regarding memory, hearing 
in noise, understanding both verbal and nonverbal 
sound information, inattention, and learning problems, 
involving reading and writing3

.

The special behavioral tests that assess the CAP 
auditory skills are divided into groups: monaural 
low-redundancy, binaural integration, dichotic hearing, 
and temporal processing tests. A core battery of tests 
employed to assess the CAP must include one test of 
each of these groups, and at least one of them must 
have nonverbal stimulus1,2.

The monaural low-redundancy tests are charac-
terized by their verbal stimuli that undergo time, 
frequency, and duration changes. These manipulations 
degrade the stimuli that are presented to the patient. 
In some tests, the stimuli can be presented along 
with competing noise4 – these tests are sensitive to 
brainstem alterations5. The superior olivary complex 
is the important structure of the stapedial reflex arc 
involved in auditory skills6, such as auditory attention to 
continuous sounds, separating an auditory signal from 
the background noise7, and sound localization6-8.

In the current battery of behavioral tests for adults, 
the monaural low-redundancy tests included are the 
speech in noise, filtered speech, and time-compressed 
speech test (TCST). All of these assess the auditory 
closure skill, which enables the person to understand 
sound information even when parts of the stimulus are 
missing – i.e., when the signal is degraded1,4.

The TCST has a modified duration parameter – 
i.e., the words presented (monosyllables and disyl-
lables) are compressed into a shorter time, making 
the message more difficult to be understood9,10. The 
spectral characteristics of the original signal are 

preserved, but the phonetic information is presented 
in a shorter temporal interval11. This test was first 
proposed in 197212, while its Brazilian Portuguese 
version for adults became standard and normative in 
200713. The authors’ purpose was to develop a Brazilian 
Portuguese monaural low-redundancy test with an 
altered duration pattern.

It has already been used in research with children 
and older adults10,11,14,15. However, few studies in Brazil 
9,13,16 involve the administration and observation of TCST 
in adults. This study is necessary to contribute and add 
to knowledge concerning the use of this instrument in 
the clinical practice. Thus, the present research aimed 
to analyze and compare the performance in the time-
compressed speech test and the auditory behavior of 
adults with and without central auditory processing 
disorders.

METHODS

This comparative, descriptive, observational, cross-
sectional study was submitted to and approved by the 
Human Research Ethics Committee of the Universidade 
Federal de Santa Catarina, Brazil, under evaluation 
report number 2.008.562. 

The population of the study comprised 40 
individuals of both genders aged 18 to 35 years. Some 
individuals were recruited at the CAP assessment 
outpatient center, while others were university students 
in the speech-language-hearing program.

The following aspects were listed as inclusion 
criteria: age range from 18 to 49 years; auditory 
thresholds within normality standards bilaterally17; 
type A tympanometric curve bilaterally18; Brazilian 
Portuguese spoken as first language; absence of oral 
language alterations and neurological impairments 
reported by the individuals; no previous musical 
experience.

After the individuals signed the informed consent 
form (ICF), they were submitted to anamnesis and 
basic audiological assessment. They also answered 
the Scale of Auditory Behavior (SAB) questionnaire 
and underwent three special behavioral tests from the 
core CAP battery – Dichotic Digits Test (DDT) in the 
binaural integration task, frequency pattern test (FPT), 
and time-compressed speech test (TCST). The DDT 
and FPT special tests were used to form the groups 
because they are cited in studies as the ones with the 
most sensitivity and specificity19, besides being used in 
national studies as auditory screening tests20-22.
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Based on the results of the special tests (DDT and 
FPT), the individuals were divided into two groups:
• Group 1, comprising 20 individuals with normal 

results in the DDT and FPT and acoustic reflexes 
present18 in all frequencies tested.

• Group 2, comprising 20 individuals with altered 
results in the DDT binaural integration task and/or 
FPT, possibly presenting an absence of acoustic 
reflexes18. 

It should be highlighted that both groups had 
the same schooling level – in both G1 and G2, 19 
individuals had unfinished higher education, and one 
had a bachelor’s degree.

The basic audiological assessment included 
the anamnesis, meatoscopy, pure-tone threshold 
audiometry, speech audiometry, and acoustic immit-
tance. In the meatoscopy, the otoscope used was the 
3000 model manufactured by Heine.

The pure-tone threshold audiometry and speech 
audiometry were conducted with an AC 40 model 
audiometer manufactured by Interacoustics. The 
patient was placed in an acoustically treated booth, with 
TDH39 earphones. In the audiometry, the frequencies 
tested ranged from 250 Hz to 8000 Hz. In the speech 
audiometry23, the speech recognition threshold (SRT) 
and speech recognition index (SRI) were researched 
to assess the individuals’ skills to detect and recognize 
speech23.

The acoustic-immittance meter used for 
such measures was the AT235 manufactured by 
Interacoustics, with a 226 Hz probe tone. The tympa-
nometric curves were traced and the contralateral 
acoustic reflexes were tested at the frequencies of 500 
Hz, 1000 Hz, 2000 Hz, and 4000 Hz. The individuals 
who presented acoustic reflex alterations could not join 
Group 1.

After these procedures, the SAB questionnaire, with 
12 auditory behavior-related questions, was adminis-
tered. Each participant read the questions and chose 
the answers that best corresponded to their situation. 
This questionnaire has 12 CAP-related questions, 
with a score ranging from 12 to 60 points. After being 
administered, the answers given by each participant 
were added to reach a total performance. The normality 
standard adopted holds the score of 46 points as a 
typical auditory behavior; hence, values lower than this 
indicate risk for CAPD24.

The DDT is a dichotic hearing test that assesses 
the figure-ground skill for verbal sounds. The task 
performed in this research was of binaural integration. 

A total of 20 sequences with four numbers each were 
presented; after the participant had heard 10 number 
sequences, the earphones were inverted. The partic-
ipant was asked to repeat the numbers they heard, 
not necessarily in order. The normality standard for the 
DDT was 95% or more of correct answers4. 

The FPT, in its turn, is a test that assesses the 
temporal ordering auditory skill for nonverbal sounds4. 
The Musiek version25 was used, which is made up of 
30 items, presented binaurally, with low frequency at 
880 Hz and high frequency at 1122 Hz. Each item of 
the test has three frequency tones lasting 150 ms, while 
the intervals in-between tones are of 200 ms. In the 
naming task, each participant reproduced the order in 
which they heard the sequence. The normality standard 
adopted was performance equal or superior to 76% of 
correct answers4.

The TCST is a monaural low-redundancy test that 
assesses auditory closure skills. It has four lists of 
stimuli, each of them with 50 phonetically balanced 
words – two (lists one and two) with monosyllabic 
words, and two (lists three and four), with disyllable 
words. Lists one and two have 33 equal words and 17 
different ones; lists three and four have the same words 
in different orders. The test was administered following 
the order in the lists of stimuli and the ears to which 
they were presented – i.e., first, list one was presented 
to the right ear; then list two, to the left ear; list three, to 
the right ear; and list four, to the left ear. All the words 
were compressed by 60%. The authors suggest the 
normality standard superior or equal to 90% of correct 
answers13.

The DDT binaural integration task and the TCST 
were administered using the material in the CAP 
assessment manual4, which presents the behavioral 
tests recorded in Moving Picture Experts Group 1 
Audio Layer 3 (MP3). Tracks six, seven, eight, and nine 
(TCST) and 12 (DDT) were used. For the FPT, the test 
proposed by Musiek25 was used.

The three tests were presented in TDH39 supra-
aural earphones, at 50 dB SL in the three-frequency 
mean of 500, 1000, and 2000Hz, in an acoustically 
treated booth, using an AC 40 model two-channel 
audiometer, manufactured by Interacoustics, attached 
to a Dell Inspiron 15 5000 notebook.

After being collected, the data  were entered into 
an Excel Office 2016 spreadsheet. Afterward, they 
underwent inferential/analytical descriptive analysis 
with the SPSS software for Windows, version 13.0, 
using the Mann-Whitney and Fisher’s exact tests. A 
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altered) of the SAB with monosyllable and disyllable 
TCST (right plus left), and with the TCST, according to 
list of stimuli. It should be emphasized that in the TCST, 
when the patient had an alteration in one ear, they 
were already considered altered. The association was 
verified when the p-value was equal or inferior to 0.05 
(p ≤ 0.05).

In all statistical tests, when the p-value was within 
these criteria, an asterisk (*) was placed beside the 
number.

RESULTS

The population studied comprised 40 people – two 
males (5%) and 38 females (95%) – aged 18 to 35 
years, mean age 21 years and six months.

The descriptive statistical analysis of the data found 
in the SAB questionnaire and DDT and FPT auditory 
behavioral tests are presented in Table 1, per group 
and total sample.

descriptive statistical analysis of the SAB questionnaire 
and DDT and FPT tests was conducted. Then, the TCST 
performance was analyzed according to ear and list of 
stimuli, per group. In the sequence, the groups were 
compared according to the list of stimuli and ear. Also, 
the words with the greatest number of errors per ear 
and list of stimuli were analyzed, without distributing by 
the groups. The words mistaken more than 10 times in 
the TCST, both in the mono- and disyllable lists, were 
counted. Lastly, it was verified whether there was an 
association between the TCST and he SAB in all the 
participants. For this analysis, the monosyllable TCST 
analysis for the right ear was added to the left one; the 
same procedure was done with the disyllable analysis.

The Mann-Whitney test was used to verify the 
association between the ears, list of stimuli, and 
groups. The variables studied were considered to have 
an association when the p-value was equal or inferior to 
0.05 (p ≤ 0.05).

The Fisher’s exact test was used to verify the associ-
ation between the categorical variables (normal and 

The descriptive statistical analysis of the findings 
from the TCST per ear and list of words is given in Table 
2, while Figure 1 presents the number of individuals 
per group that had an alteration in the TCST per list of 
stimuli.

As shown in Table 1, the median of the score in 
the SAB questionnaire was higher in G1, a pattern 
observed also in the results obtained in the FPT. On the 
other hand, the performance in the DDT had the same 
median in both groups.

Table 1. Descriptive statistics of the scale of auditory behavior questionnaire, dichotic digits test, and frequency pattern test per group

Mean/SD Median Min-Max

SAB (n)
Group 1 (n=20) 47.2 ± 5.9 47.5 37-57
Group 2 (n=20) 42.4 ± 8.1 44 22-44

Total (n=40) 44.8 ± 7.4 45 22-57

DDT RE (%)
Group 1 (n=20) 99.3 ± 1.3 100 96-100
Group 2 (n=20) 97.2 ± 4.4 100 85-100

Total (n=40) 98.2 ± 3.4 100 85-100

DDT LE (%)
Group 1 (n=20) 99.6 ± 0.91 100 97.5-100
Group 2 (n=20) 97 ± 6 100 77.5-100

Total (n=40) 98.3 ± 4.4 100 77.5-100

FPT (%)
Group 1 (n=20) 89.5 ± 7.9 88.6 76.6-100
Group 2 (n=20) 57.1 ± 13.1 56.7 36.6-83.3

Total (n=40) 73.3 ± 19.5 78.3 36.6-100

Captions:  n = number of participants; SD = standard deviation; Min-Max= Minimum-maximum; SAB = scale of auditory behavior; DDT RE = dichotic digits test in 
the right ear; DDT LE = dichotic digits test in the left ear; FPT = frequency pattern test
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Table 2. Descriptive statistics of the time-compressed speech test in the groups by list of stimuli and ear

Mean/SD (%) Median (%) Min-Max (%) p-value

Group 1 (n=20)

TCST mono RE 88.6 ± 4 89 78-94
0.516

TCST mono LE 91.6 ± 4.1 92 84-100
TCST dis RE 92.6 ± 4.5 92 84-100

0.643
TCST dis LE 92.4 ± 4.9 92 82-100

Group 2 (n=20)

TCST mono RE 87.4 ± 3.9 87 78-94
0.516

TCST mono LE 88.2 ± 4.6 89 82-96
TCST dis RE 90.6 ± 4.5 92 82-98

0.643
TCST dis LE 91.8 ± 2.6 92 86-98

Total (n=40)

TCST mono RE 88 ± 4 88 78-94
0.850

TCST mono LE 89.9 ± 4.7 90 82-100
TCST dis RE 91.6 ± 3.9 92 82-100

0.532
TCST dis LE 92.1 ± 3.9 92 82-100

Mann-Whitney U Test
Captions: n = number of participants; SD = standard deviation; Min-Max = minimum-maximum; TCST mono RE = time-compressed speech test with monosyllables 
in the right ear; TCST mono LE = time-compressed speech test with monosyllables in the left ear; TCST dis RE = time-compressed speech test with disyllables in the 
right ear; TCST dis LE = time-compressed speech test with disyllables in the left ear

The analysis of Table 2 reveals that there is no 
difference in TCST performance regarding the ears. 
As for Figure 1, it is observed that, in both groups, the 
monosyllabic words resulted in the worst performance.

Next, Table 3 is presented, which shows an associ-
ation between the groups regarding the ears and lists 
of monosyllable and disyllable words.

Captions: n = number of participants; TCST mono = time-compressed speech test with monosyllables; TCST dis = time-compressed speech test with disyllables

Figure 1. Number distribution of individuals with alteration in the time-compressed speech test by group and list of stimuli

Table 3. Association between groups by ear and list of stimuli of 
the time-compressed speech test

p. value
TCST mono RE G1 X TCST mono RE G2 0.279
TCST mono LE G1 X TCST mono LE G2 0.026*

TCST dis RE G1 X TCST dis RE G2 0.273
TCST dis LE G1 X TCST dis LE G2 0.590

Mann-Whitney U Test
Captions: n = number of participants; TCST mono RE = time-compressed 
speech test with monosyllables in the right ear; TCST mono LE = time-
compressed speech test with monosyllables in the left ear; TCST dis RE = time-
compressed speech test with disyllables in the right ear; TCST dis LE = time-
compressed speech test with disyllables in the left ear



Rev. CEFAC. 2020;22(4):e2520 | DOI: 10.1590/1982-0216/20202242520

6/10 | Turcatto LG, Scharlach RC, Braga Junior J, Pinheiro MMC

It was verified in Table 3 that there was a difference 
between the groups only in the list of monosyllabic 
stimuli, in the left ear.

The monosyllabic and disyllabic words with the 
highest rates of errors made by the participants are 
demonstrated in Figure 2, shown separately by ear. 

In the TCST with monosyllables in the right ear, the 
words with most errors were “pau” (90% of errors), 
“cru” (70% of errors), and “grão” (65.4% of errors). 
In the left ear, the words with most errors were “pau” 
(72.5% of errors), “pé” (57.7% of errors), and “traz” 

(57.7% of errors). As for the disyllable words in the right 
ear, the ones with most errors were “cravo” (42.5% of 
errors) and “grito” (47.5% of errors). In the left ear, the 
most mistaken words were “caro” (52.5% of errors), 
and “grito” (37.5% of errors).

Lastly, Fisher’s test was used to verify the associ-
ation of the TCST per ear and presentation list with the 
SAB questionnaire, regardless of the group to which 
the individuals belonged. An association was verified 
between the SAB performance and the TCST with the 
list of monosyllabic stimuli (p-value: 0.026*).

Legend: n = number of participants

Figure 2. Number distribution of monosyllabic and disyllabic Portuguese words with most errors in the time-compressed speech test

DISCUSSION

In this study, most of the population were females. 
The literature researched did not report a relationship 
between gender and better performance in the TCST. 
Therefore, the greater number of female participants 
was not a problem for the analysis26,27.

In addition to behavioral tests, the literature recom-
mends that questionnaires be used to complement the 
diagnosis of CAPD28-30. Research conducted with adults 
verified significant correlations between the CAP behav-
ioral tests and a questionnaire28. A study29 that adminis-
tered an SAB-based questionnaire and CAP screening 
states that using self-perception questionnaires with 
students was an adequate instrument to differentiate 
the groups studied; it found a CAPD risk score in 85.2% 
of the participants with school difficulties. In another 
study30, which administered questionnaires and five 

CAP behavioral tests, the authors verified that the 
use of questionnaires aided in decision-making. Also, 
they were sensitive to detect problems and help in 
the clinical assessment of CAP. In the same study, of 
the behavioral tests used, the FPT and DDT were the 
ones that most contributed to distributing the groups, 
correctly classifying 59.3% of the participating children.

The SAB questionnaire has been used to 
complement the CAP assessment and provide a 
simple and quick auditory functioning measurement. 
By means of this instrument, it can be inferred whether 
the individual has CAPD-related difficulties24. In the 
present research, the score achieved by G1 in the SAB 
agrees with the findings in the literature24, which reports 
that results higher than 45 points in this question-
naire indicate possible normality in the CAP tests. The 
median shows a score of 44 points for G2, indicating 
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risk for CAPD and/or language alterations. Although 
the study was conducted with adults and the reference 
paper make it normative for children, the data in this 
study corroborate the literature. Hence, the lower 
the total SAB score, the greater the possibility of the 
individual having auditory skills alterations (Table 1).

In this research, the DDT performance in G2 
had a slight disadvantage when compared to G1. 
Nevertheless, both groups presented mean values 
within the normality standards suggested for the test4 
(Table 1). It is believed that this is due to the DDT 
stimuli having high predictability and the adults’ already 
having a matured corpus callosum31.

The FPT was the test used as a group distribution 
criterion that most detected alterations; the difference in 
performance between the groups was quite significant. 
A study – which used a core battery of behavioral tests 
(FPT, DDT, filtered speech, and competing sentences 
test) to assess their sensitivity and specificity both 
isolated and in combination – showed that the FPT 
isolated presented the best results for CAP assessment 
sensitivity, followed by the DDT. In combination, the 
DDT and FPT are the ones that increase the sensi-
tivity19. Given the findings in this study, it is observed 
that the tests used to divide the population studied into 
groups agree with what is indicated in the literature.

The time-compressed speech test, although created 
in 197212, was translated in Brazil only in 200713 and 
made available for clinical practice in 20114. Hence, 
few studies in the national literature approach this test. 
The study that established the TCST norms for adults 
in Brazil13 suggests 90% of correct answers in all lists 
of stimuli as the normality standard. Despite that, in 
the TCST with monosyllables compressed in 60%, the 
mean performance found is 88% of correct answers in 
both ears. In this study, the mean performance in the 
right ear of G1 in the list of monosyllabic words, as 
well as in both ears of G2, was below 90%. As for the 
disyllables list, the performance of both groups corrob-
orates the findings in normally hearing individuals 
without CAPD complaints13 (Table 2). As seen in Figure 
1, regardless of the group, the list of monosyllables was 
the most difficult for the individuals to hear.

A study was conducted in the Malayalam language 
– spoken by 38 million people in southern India –, 
which found a mean performance in the monosyllable 
and disyllable TCST between 85 and 90% of correct 
answers for both normally hearing children and adults10. 
In the American language, the normality for monosyl-
lables and disyllables is 82% of correct answers32. 

It should be noted that in the other languages the 
normality standard admits performances lower than 
90% of correct answers.

In the present study, the subjects’ performance in 
the TCST with disyllable stimuli turned out better than 
with monosyllabic stimuli, regardless of the group to 
which they belonged. The words with the most errors 
were the monosyllabic ones (Table 2). This finding was 
also present in a study conducted with young adults, 
which verified worse performance with monosyllabic 
stimuli in both the right and left ears15.

In the TCST studies in other languages, there are 
reports of the opposite happening – monosyllabic 
words obtained more correct answers in relation to the 
disyllable ones. Therefore, it is important to know the 
linguistic characteristics of each language in which the 
test was standardized10,33,34. 

The abovementioned findings of the present study 
can be explained by many monosyllables’ differing only 
in one phoneme. For instance, “pau” and “tau”; such 
a similarity in sound and articulation can contribute 
to the errors made by the individuals. Even though 
many disyllable words differ in only one phoneme, 
they are longer words with more sound and semantic 
information; hence, they are stimuli that can be better 
understood, resulting in a greater number of correct 
answers.

In this research, no difference was found in the 
TCST performance between the ears, either in the 
monosyllabic or disyllabic stimuli, for G1, G2, and total 
participants (Table 2). These findings corroborate other 
studies that also administered the TCST9,13,15. A study 
with young adults16 did not verify differences in the 
TCST performance with monosyllabic stimuli; however, 
the right ear had a better performance with the disyl-
lable stimuli. The authors report that such a result 
was not expected since the hemispherical differences 
occur in the processing of speech sounds for dichotic 
hearing. In the monotic tests, both the ipsilateral and 
contralateral pathways of the auditory system are 
activated. This mechanism neutralizes the laterality 
effect and leads to a similar performance between the 
two ears.

Regarding the association between groups, a 
difference was found only in the TCST with monosyl-
lables in the left ear (Table 3). Since there was also an 
association only between the list of monosyllables and 
the SAB performance, the idea of using only the list of 
monosyllables in the clinical practice is reinforced, as it 
was the one with the most errors in the altered group, 
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besides having a result compatible with the question-
naire and other tests in the battery. The TCST is quite 
an extensive test, which makes it not much feasible in 
clinical practice. Using only the list of monosyllables 
reduces the time it takes to be administered, ensuring a 
more reliable result.

In the adults, the monaural low-redundancy tests 
are usually not the most altered ones in the battery 
because they assess regions whose maturation occurs 
in the first two years of life35.

Monaural low-redundancy tests such as the TCST 
assess degraded speech comprehension in the 
brainstem. When the signal processing is altered in the 
brainstem, other auditory skills are also expected to be 
impaired – e.g., figure-ground and temporal ordering, 
which are analyzed in upper regions of the auditory 
pathway5.

When analyzing all the monosyllabic and disyllable 
words that resulted in errors, it was observed that some 
of them had similar characteristics (Figure 2). Of the 20 
words with most errors in the TCST with monosyllables 
and disyllables, 14 began with voiceless phonemes – 
five with [t] (tom, teu, traz, tombo, and tela); five with 
[p] (pá, pau, pai, pé, and pago); four with [k] (que, 
cru, cravo, and caro); one with [f] (flauta). Only five of 
those words began with a voiced phoneme – two had 
in common the initial sound with a palatal articulation: 
[ʒ] (giz) and [ɲ] (nhô); two with a velar initial phoneme: 
[g] (grão and grito); one with a linguodental-articulated 
initial phoneme: [z] (zebra). Most of the errors occurred 
when the words began with voiceless phonemes – i.e., 
sounds produced without vibrating the vocal folds36. As 
they have no trace of sound, they may have hindered 
the words from being understood.

Another factor that called the attention regarding the 
words with most errors was that seven of them had a 
consonant cluster (i.e., a complex onset) (cru, grão, traz, 
cravo, zebra, grito, and flauta) – six with vibrant liquids, 
and one with lateral liquid. The consonantal clusters 
have a complex syllabic structure37; in these cases, 
consonant-consonant-vowel (CCV). In such complex 
structures, the liquids may have sometimes been 
auditorily imperceptible, to the point of being a diffi-
culty factor in understanding the words. These findings 
corroborate a study that administered the TCST in older 
adults15 and verified that the plosive phonemes and the 
consonantal clusters with /r/ and /l/ are more difficult to 
be understood as the speech speed increases.

It is important to know the words that are constantly 
mistaken when the individuals perform the TCST 
because it can help to choose words for new adapta-
tions and validations of the test. In Brazil, a study9 
adapted and validated a new reduced version of 
the disyllable TCST, with 25-word lists for each ear. 
The authors report that there were fewer errors in the 
reduced version than in the original one; however, the 
most mistaken words are not mentioned. Nevertheless, 
it was observed that the words “pago”, “flauta”, “zebra”, 
and “tela” were included in the reduced version – which 
were the ones with most errors in the present study. 
These data reinforce the importance of more studies 
with the TCST.

In this research, the participants were university 
students, and their socioeconomic level was not 
researched. However, a study found differences due to 
socioeconomic levels in the performance in a temporal 
processing test38. Thus, it is suggested that future 
research investigates this variable.

The present study furnished knowledge regarding 
the TCST in individuals with and without CAPD. It 
was verified that using the list of disyllables was not a 
good predictor of either normality or alteration in the 
population studied; hence, only the list of monosyllables 
is indicated for clinical practice. It is suggested that, 
besides the battery of behavioral tests, a standardized 
questionnaire be used for a better diagnosis.

It is recommended that the theme of future research 
be on administering the TCST in combination with other 
monaural low-redundancy tests to verify which of them 
has greater sensitivity.

CONCLUSION

Comparing the individuals with and without CAPD, it 
was verified that only the list with monosyllabic stimuli 
in the TCST revealed a difference between the groups, 
especially the left-ear list. There was no difference 
regarding the ears in the groups. The list of monosyl-
lables resulted in more errors, and the words with most 
errors began with voiceless phonemes. There was an 
association between the auditory behavior (analyzed 
with the SAB questionnaire) and the performance in the 
TCST with the list of monosyllables. It is suggested that 
this list be used in time-compressed speech assess-
ments in adults.
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