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Melodic pattern test of temporal processing: an analysis
of different types of responses
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ABSTRACT

Purpose: Evaluate the results of the different forms of responses in the
melodic temporal ordering test in relation to frequency and duration.
Methods: The sample was composed of 33 subjects, for convenience,
aged between 17 and 27 years old, normal hearing individuals, presen-
ting no complaints regarding auditory processing and having no hearing
impairment, syndromes or craniofacial malformation history; no physical
disability (manual), as well as no neurological and speech impairment
and education level greater than nine years. They were subjected to the
temporal ordering test with musical tone, called melodic Duration Pat-
tern Test (DPT) and Frequency Pattern Test (FPT), applied under three
response conditions (motor, humming and motor), performed on the
same date. For that, at a first moment, the induvial were asked to recog-
nize the stimuli verbally, then characterize the stimuli in an imitative pat-
tern and, finally, to recognize the stimuli in manual responses. Results:
Statistically significant differences were not observed between the three
forms of responses for DPT and FPT. However, it is remarkable that
there was a greater number of changes for FPT than for DPT, regardless
the form of response. Furthermore, motor and verbal responses presented
more changes for humming, in FPT. Conclusion: The different forms
of response (motor, humming and motor) for the melodic DPT and FPT
did not change the results.

Keywords: Hearing; Hearing tests; Auditory perception; Social discri-
mination; Auditory cortex

RESUMO

Objetivo: Avaliar os resultados nas diferentes formas de respostas
no teste melddico de ordenag@o temporal para frequéncia e durag@o.
Métodos: A amostra foi composta por 33 sujeitos, por conveniéncia,
com idade entre 17 e 27 anos, normo-ouvintes, sem queixas de processa-
mento auditivo e de histdrico de risco para alteracdes auditivas, auséncia
de sindromes ou malformagdes craniofaciais, deficiéncia fisica (manual),
bem como de alteracdes neuroldgicas e de linguagem e com escolaridade
superior a nove anos de estudo. Os sujeitos foram submetidos ao teste
de ordenagdo temporal com tom musical, a saber: Teste de Padrao de
Duragdo (TPD) e Teste de Padrdo de Frequéncia (TPF), aplicados sob
trés condicdes de respostas (verbal, humming e motor,) e realizados na
mesma data. Para isso, os sujeitos foram solicitados, primeiramente,
a reconhecer os estimulos verbalmente, em seguida a caracterizar os
estimulos em um padrao imitativo e, por fim, a identificar os estimulos
com respostas manuais. Resultados: Nao houve diferencas significa-
tivas entre as trés formas de resposta para o TPD e TPE. No entanto,
observou-se que, para o TPF, houve maior nimero de alteracdes que
o TPD, independente da forma de resposta. Ainda, as formas motor e
verbal tiveram mais alteragdes que o humming, no TPE. Conclusdo: As
diferentes formas de respostas (verbal, humming e motor) para os testes
TPD e TPF melédicos ndo alteram o seu resultado.

Descritores: Audicao; Testes auditivos; Percep¢ao auditiva; Discrimi-
nagao social; Cortex auditivo
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INTRODUCTION

Auditory Processing (AP) corresponds to a number of
mechanisms and processes perceived by the human ear that,
when separated by an interval greater than two milliseconds,
enables the acoustic and metacognitive analysis of sounds”.

Such processing is responsible for behavioral phenomena,
such as localization and lateralization of sound, auditory dis-
crimination, auditory pattern recognition, temporal features
of hearing, including: resolution, masking, integration and
temporal ordering, auditory performance with competitive
acoustic signals and auditory performance with degraded
acoustic signals®.

According to the literature, the Frequency Pattern Test
(FTP) and the Duration Pattern Test (DPT) are the two main
tests that evaluate the temporal ordering skill. Tonal patterns
are recognized as music or melody because they are composed
of tones of different frequencies and durations in different
temporal orders®. Temporal auditory processing is an essential
skill, since it is the primary source of information of all the
auditory signals®®.

Auditory perception of temporal ordering is the discrimina-
tion capacity of the complex and fast sound components, due to
the order of occurrence, within a defined time interval &67.8%10),
This skill is important in the process of encoding the temporal
information of the sound, such as its duration, interval and
order of appearance of the stimuli''?, because in continuous
speech, speech segments are co-articulated, in other words, its
acoustic pattern is changed in relation to the duration, intensity
and frequency?.

Thus, it is the responsibility of the listener to analyze the
acoustic cues that the speaker emits, organizing the speech
segments of the acoustic point of view, in a sequential order
which is defined by the language patterns that he learned?.

Sequencing is one of the most basic and important functions
of the central auditory system and the recognition, as well as
the identification of auditory patterns, involve a diversity of
perceptual and cognitive processes™!¥. The recognition of these
patterns requires the individual to understand the difference
between verbal and non-verbal acoustic elements and, as a
consequence, to perform the temporal ordering of such ele-
ments, which enables the extraction and the use of the prosodic
features of speech such as rhythm, tone, accent, intonation and
a sequence of vowels and consonants, according to the pattern
of the learned language™.

Among the identification tests for temporal ordering skill
that are proposed in the literature, there are tests such as FTP
and DPT, constructed by Taborga-Lizarro!”, which are made
up of stimuli of musical sounds of flute. FTP is composed of
musical sounds in the frequency of 440 Hz for bass sound,
and 493 Hz for treble sound, with a fixed duration, applied to
50 dB NS. The melodic DPT stimuli are made of long musi-
cal tones (2000 ms) and short ones (500 ms), applied in ten
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sequences of three stimuli and ten sequences of four stimuli,
with a fixed frequency of 440 Hz and interstimulus interval of
6 milliseconds. The normal range for FTP of three sounds is
over than 70% of correct answers and, for FPT, the percentage
increased to 100%. In the evaluation of four sounds, the degree
of normality for FTP is 60% of correct answers and, for DPT,
percentage increased to 90%'.

There are also different response modalities for temporal
ordering tests. Stimuli can be answered verbally by humming
(imitation), or even manually pointing to a drawing that re-
presents them®.

The use of humming allows the examinee to receive and
express the response at first in the right hemisphere (non-
-linguistic dominant), while verbal response requires the use
of both hemispheres to recognize the stimulation, in which
the right hemisphere should recognize the acoustic contour of
the pattern and the left hemisphere must convert the pattern
in a verbal response. Both hemispheres should interact appro-
priately to a correct verbal response to the auditory pattern”.

According to a study, verbal responses seem to be more
difficult, especially in individuals with language problems,
when compared to other forms of response, because they
involve more complex cognitive processes of attention, des-
cription of the actual order of the components, a definition of
a concept that could represent each perceived stimulus and
accurate articulation movements of speech while pronouncing
the selected word"”.

Then, the aim of this study was to evaluate the results in
different forms of responses in melodic temporal ordering test
for frequency and duration in adults with normal hearing. The
relevance of this study is related to the importance of understan-
ding whether different forms of response influence the result of
the temporal ordering tests, as the literature of the area suggests
several possibilities of response (verbal, humming and motor).

It is believed that differences in the results among the three
forms of response should not happen, since the sample of this
study is composed of normal individuals, in other words, indi-
viduals without hearing, neurological and language disorders,
as well as individuals without craniofacial deformities and
physical disability. These factors may contribute to the occur-
rence of changes in the test, with regard to the understanding
and execution.

METHODS

This research was approved by the Research Ethics
Committee (REC) of Universidade Federal de Santa Maria,
under the protocol number 25933514.1.0000.5346.

Only individuals who agreed to participate voluntarily and
individuals who signed the Consent Form (CF), in which the
procedures to be performed were described, participated in the
sample selection process.

This study is a descriptive research, with quantitative and
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cross-sectional approach, with convenience sample. The sam-
ple consisted of young adults, who followed some inclusion
criteria, such as: normal hearing, without auditory processing
complaints and without history of risk for hearing, neurological
and language changes, absence of middle ear disorders, present
contralateral acoustic reflexes and education level superior to
nine years of schooling. Then, for exclusion criteria, the indi-
viduals could not present: speech therapy history, syndromes
or craniofacial malformations, physical disability (manual),
neurological impairment or suggestive signs of it, history of
language disorders (factors that could contribute to the appea-
rance of changes in the test, with regard to their understanding
and execution), school failure or suggestive signs for learning
difficulties, difficulty in understanding speech in quiet and
in noise, knowledge or notions of musical instrument and a
foreign language.

In order to verify the appropriateness of volunteers to
the study criteria, the following procedures were performed:
anamnesis, Visual Inspection of the External Auditory Canal
(EAC), Pure Tone Audiometry (PTA), Speech Recognition
Threshold (SRT), Speech Recognition Percentage Index (SRPI)
and Acoustic Immittance Measures (AIM).

The anamnesis was carried out from the medical history of
the individuals, who were asked about some points that could
influence the AP, such as the presence of other family mem-
bers with complaints, emotional and social development data,
memory difficulties, attention and sound localization, learning
difficulties and speech recognition in quiet and in noise.

For visual inspection of AIM and reject any changes that
could influence the audiometric thresholds, the Klinic Welch-
Allyn® clinical otoscope was used.

PTA was performed in an acoustically treated booth, with
the help of TDH39 supra-aural headphones and Fonix Hearing
Evaluator® audiometer, FA 12 model type I. The hearing
thresholds were investigated in the frequencies from 250 to
8000 Hz, in a monaural form. It was used the descending-
-ascending technique and established normality criteria was
hearing thresholds up to 25 dB HL, in all tested frequencies"'®.

Acoustic Immittance Measures were performed through the
AT235 middle ear analyzer unit, Interacoustics®, for searching
the tympanometric curve and contralateral acoustic reflex (500
to 4000 Hz), bilaterally®.

Thus, the sample consisted of 33 individuals, 29 women
and four men, aged between 17 and 27 years old, all with mean
hearing thresholds of 6.14 dB HL in the right ear and 5.55 dB
HL in the left ear and type A bilateral tympanogram.

The evaluation of the hearing skill of temporal ordering
has always been performed by the same speech therapist, in
order to avoid deviations and differences in collection pro-
cedures. The individuals were submitted to the versions of
FTP and DPT, temporal ordering tests of Taborga-Lizarro?.
Responses were asked in the following order: oral, humming
and then motor. The tests were applied on the same date, first
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DPT, followed by FPT, with an interval of 5 minutes of rest
after each. It was asked to the individuals that, initially, they
recognize the stimuli verbally, then that they characterize the
stimuli in an imitative pattern and, finally, to recognize the sti-
muli with manual responses (showing hands - small and large,
with the fingers - thin and thick). The non-randomization of
the answers was chosen because it is believed that this could
generate some learning to the participants, as they had been
submitted three times to each test, in order to obtain the three
different forms of responses.

The tests were performed in an acoustically treated booth,
with supra-aural earphone to 40 dBHL, binaural mode. It was
used the clinical audiometer of two channels, Fonix Hearing
Evaluator®, model FA 12 Type I and earphones TDH-39P,
Telephonics®, coupled to a computer through an interface ca-
ble, from the headphone jack to one of the CD/tape inputs of the
audiometer. For data analysis, it was calculated the number of
correct answers and the percentage was established. Inversions
were considered as errors.

For the statistical analysis, it was used the Test of Equality
of Two Proportions. In all analyses, a significance level of 5%
(p<0,05) was considered.

RESULTS

In relation to DPT, all individuals presented 100% of norma-
lity in the 3 forms of response, for 3 and 4 sounds. On the other
hand, for FTP, only individuals who showed 100% of correct
answers with 3 sounds were the ones who performed the test
with 4 sounds. The distribution of the relative frequency and
percentage of individuals with normal and changed results in
the forms to answer FTP is shown in Table 1.

For DPT, the percentages of correct answers continued
the same, regardless of the form of response. For FTP, it was
observed greater number of errors in relation to DPT, and, in
relation to the form of response, the humming, for example,
presented fewer errors. When the individuals presented change
in one form of response, they maintained this change in the
other two forms.

It was observed that there was no significant difference
between the three forms to answer, both for the distribution of
the changed ones, as for the normal ones, in the 2 tests. P-values
of the comparisons, in pairs, between the forms for each test
are shown in Table 2.

DISCUSSION

According to the results that were collected, no significant
differences were observed between the three forms of response
for DPT and FTP, as shown in Table 2.

One study!'” that was carried out with ten individuals with
Parkinson’s, aged from 50 to 70, verified no difference in the
form of response. DPT and FTP were performed in a free field,
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Table 1. Descriptive analysis of the percentages of normal and changed individuals for Frequency Pattern test, for the different forms of response

Frequency Pattern Test

With 3 sounds

With 4 sounds

N % C N % C %
Humming 25 75.80 8 24.20 25 100 0
Motor 22 66.70 11 33.30 22 100 0
Verbal 22 66.70 11 33.30 22 100 0

Subtitle: N = normal individuals; C = changed individuals
Test of Equality of Two Proportions (p<0.05)

Table 2. Statistical analysis of the comparison between the forms of response (verbal, motor and humming) in both tests

Humming Motor
Motor 1.000
3 Sounds Melodic Duration
Naming 1.000 1.000
Motor 1.000
4 Sounds Melodic Duration
Verbal 1.000 1.000
Motor 0.415
3 Sounds Melodic Frequency
Verbal 0.415 1.000
Motor 1.000
4 Sounds Melodic Frequency
Verbal 1.000 1.000

Test of Equality of Two Proportions (p<0.05)

to 80 dB, with participants who presented hearing thresholds,
or hearing loss that does not exceed 60 dB. This study differs
from the above, since it did not find any difference between
the forms to answer. It is believed that there was no difference
for such study due to the pathology presented in the group
and the age of the individuals, which did not occur with the
individuals of this study, who were young adults and did not
have any associated pathology.

In another study® it was verified the performance of 12
children with phonological disorders, in ordering and temporal
resolution tests. In order to evaluate the temporal ordering, FTP
was used and each participant was asked to repeat the items
in the forms of imitation - through murmur - and naming.
Considering the 12 children who were evaluated, it was found
appropriate response (verbal) in 75% of them and changed in
25%, being necessary to test them in the humming version. In
this study, there was no significant difference in the comparison
between the different forms to answer, however, more affec-
ted individuals were noticed in the motor and verbal forms to
answer, which confirms the findings.

Also in relation to the forms to answer, there is a study®”
which was performed on children without language impair-
ments. It found that for FTP there was a significantly better
difference for the non-verbal response in relation to verbal
responses. It is believed that the incident may be attributed to
the need for inter-hemispheric integration of the stimuli in the
request of verbal response, which does not occur in non-verbal
request. The present study is in agreement with this, since it
was possible to identify the lowest number of errors for the
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non-verbal response, although no significant difference between
the methods was observed.

On the other hand, other authors®*? compared different
forms to answer (verbal, motor and humming) while analyzing
the performance of children with disorder of normal learning.
They found that the children were able to perform humming,
but they presented great difficulty while answering orally or
manually, unlike the children who were considered normal,
which showed little or no difference in response. Thus, it can
be said that this study is in agreement with the mentioned
study in relation to normal children. In contrast, for children
with learning difficulties, this finding shows that the form of
response should be strongly considered, depending on the
presented pathology.

In relation to the performance in both tests, a study®® with
users of cochlear implant (CI) tried to evaluate the auditory
skill of temporal ordering, through DPT and FTP, and it veri-
fied that to verbally answer, individuals performed better on
DPT. This study is consistent with the results obtained in our
study, in which it was also observed that individuals performed
better in DPT.

The same result was found in a study with students, in which
individuals showed better performance in DPT when compared
to FTP®Y, The results of this study confirm these findings, since
itevidenced better performance for DPT, being possible to infer
that this is possibly due to the difference between the stimuli,
which is greater in DPT than TPF.

Authors® also believe that brain processes such as percep-
tion of duration are different from the processes of frequency of
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perception and that tests can detect different brain dysfunctions
between them.

Other studies that were carried out with different versions
of DPT and FTP, in diverse populations, also found a higher
percentage of correct answers for DPT than for FTP?25:29,

In the literature, it was found three studies comparing the
three forms of responses in normal individuals®”*2% and, in
none of them, significant differences were observed when
comparing the forms of responses. In this study, such findings
were also verified, agreeing with those authors. However, most
participants mentioned the verbal form as the easiest, which
diverges from the results, since the individuals presented higher
frequency of correct answers regarding humming.

It is evident in this study that for normal individuals, there
is no difference in the test results, for the three forms of res-
ponses, which indicates that the reviewer can use any of them.
However, it is suggested to analyze with attention the choice
in relation to the mode of response in individuals with diseases
or other changes, taking into account other studies with these
populations, because depending on the given condition, some
differences may exist, as explained in previous studies. It was
also verified the need to carry out FTP along with DPT, since
individuals without complaints showed 100% of normality for
DPT and showed changes for FTP.

Depending on the characteristics of the individuals who
participated in the current research, as full maturation age of
the central nervous system (CNS), high level of education and
lack of neurological disorders, most of them showed no diffi-
culty in carrying out the tests, however, since CNS integrity
is compromised, either by the presence of auditory processing
disorders, and by age, the individuals might present some di-
fficulties in the tests and the form of response may have some
influence on the results®”. However, for normal individuals,
difference in the responses should not occur, in other words,
the result should remain normal or changed, independently of
the response method.

A study with a larger sample, with the same characteristics
of this study, could confirm this hypothesis.

CONCLUSION

The different forms of response (motor, humming and ver-
bal) for DPT and FTP melodic tests did not change the result
in normal hearing adults.
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