PrisciladeAraljo Lucas*
CarolinaChibene Zacare**

Orozimbo CostaAlves Filho***

Scan: perfil de desempenho em criancas de sete e oito
anos*******

Scan: performance profile of children with sevento eight years

ReginaCéliaBortoleto Amantini****

MariaCeciliaBevilacqua*****

Elena Zaidan®******

*Fonoauditloga. Mestranda do
Departamento de Fisiopatologia
Experimental daUSP. HRAC - USP-
Bauru. Docente daUNIVAC - MT.
Enderego para correspondéncia: Rua
Baréo Demelgago, 50 - Bl. 5 - Apto. 203
- Porto - Cuiaba - MT - CEP 78025-300
(prilucas@hotmail.com).

**Fonoaudidloga do Hospital de Base
de Sdo José do Rio Preto. Especidista
em Audiologia Clinica e Educacional
no HRAC - USP - Bauru.

***Médico Otologista. Professor Livre
Docente do Departamento de
Fonoaudiologia da FOB - USP.

****Fonoaudiodloga. Professora
Doutorado HRAC - USP - Bauru.

**%%*Fonoaudidloga. Professora
Titular do Departamento de
Fonoaudiologia da FOB - USP.
Coordenadora do Programa de Implante
Coclear do HRAC - USP.

**%%%*Eonoaudidloga. Doutoranda do
Departamento de Distirbios da
Comunicaggo pela University of
Massachusetts-Amherst.

*xxx%%% Paguisa Realizada no Centro

de Pesquisas Audiolégicas do HRAC -
USP - Bauru.

Artigo Original de Pesquisa
Artigo Submetido a Avaliaggo por Pares

Conflito de Interesse: ndo

Recebido em 24.10.2006.
Revisado em 01.03.2007; 24.07.2007;
14.08.2007; 06.11.2007.
Aceito para Publicagdo em 06.11.2007.

Referenciar este material como:

Abstract

Background: the assessment of the auditory processing is a useful procedure to detect deficits not only
related to sound reception but also to the analysis and organization of sound information, which in turn
leads to a therapeutic process that aims at the maximization of communication. Aim: to characterize
normal score patterns in a auditory processing screening test, applied in 40 children with ages varying
from seven to eight years and to compare the results of the present study to those in the national
literature. Method: 40 normal hearing children, students of regular schools of Bauru-SP, who presented no
signs of auditory processing disorder, were evaluated. Results: the average scores obtained for children
with seven years of age in the subtests of filtered speech, speech in noise and competing words were of
33.35, 32.5, and 71.8 respectively, and for children with eight years of age the scores were of 33.5, 34.5
and 79.9. Conclusion: the significant statistical differences found between the analyzed studies indicate
the need of studies involving alarger number of children of different geographic and social aress.

Key Words: Child Development; Auditory Perception; Hearing.

Resumo

Tema: avaliar o processamento auditivo é um procedimento muito Util paradetectarmos algumaalteragdo
No processo hdo apenas de recepgdo, mas também andlise e organizagdo da mensagem sonora, e também
paratrazer um norteador parao processo terapéutico fonoaudi ol 6gico que visaamaximizagao daefetividade
da comunicagdo. Objetivo: caracterizar o padrdo de normalidade da pontuag@o em teste de triagem de
processamento auditivo, aplicado em quarenta criangas de sete e 0ito anos e comparar os achados do
presente estudo com a literatura nacional. Método: foram avaliadas quarenta criangas portadoras de
audicdo normal, sem indicativos de disturbio do processamento auditivo e pertencentes arede regular de
ensino de Bauru-SP. Resultados: a pontuagéo médiaobtidanaidade de sete anos nos sub-testesfalafiltrada,
fala no ruido e palavras competitivas foi de 33,35; 32,5 e 71,8 respectivamente, e nas criangas de oito
anos foi de 33,5; 34,5 e 79,9. Conclusdo: as diferencas estatisticamente significantes encontradas entre
0s estudos analisados mostram a necessidade de um trabalho que avalie um maior nimero de criangas de
regides geogréficas e sociais diferentes.

Palavras-Chave: Desenvolvimento Infantil; Percepcdo Auditiva; Audicao.
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I ntroduction

Auditory Processing (AP) can be defined asthe
complex processing of sounds after theinitial sonic
energy transduction by the auditory nerve... the
process can be characterized as the representation
of frequency and temporal auditory patternsused to
identify and locate sounds.1

Theauditory processing disorder (APD) isclosdly
related to learning disabilities or school deficits as
inadeguate sound processing can lead to ateration
of gpesking perception cresting difficultiesinlanguage
learning development and consequently generating
learning disahilities. 2,3,4,5 Individuals having this
disorder can show orthographic, reading and writing
disabilities, difficultieswith certain phonemesand aso
foreignlanguagelearning problems. 6,7

At present, there is a need to standardize tests
that eval uate APwhich have aready been trandated
to Portuguese to enable education professionals
make use of such resource to help children with
learning difficulties originated in APD. In 2001,
Zaidan adapted an AP screening test called SCAN
(Screening Test for Auditory Processing Disorders)
which aims at evaluating pre-primary and primary
school children to detect early APD. 8

Hence the need of this work to support an
analysis of the Portuguese Language applied to a
greater number of children so asto enabletheearliest
possible APD detection and intervention, preventing
psychological damages to potentia children likely
to develop such disorder.

Method

The aim of the present work is to determine the
normality pettern in the SCAN Central Auditory
Processing Test applied to seven-to-eight-year-old
children, besidescomparing the present findingswith
theonesfoundin Zaidan'swork 8 and check theerror
and correction rate for each word in the test.

This research has been approved by the Ethics
and Human Being Resource Committe of the Hospital
de Reabilitacdo de Anomalias Craniofacias
(Craniofacia AnomaiesRehabilitation Hospitd) of the
University of S8o Paulo - Bauru, as reported in the
record n°: 049/2006-UEP-CEP. The peopleresponsible
for the evaluated children have signed a free and
detailed consent term.

Twenty seven-year-old and eight-year-old
children were selected, therefore an overall number
of 40 children, having the folowing profile: tone
auditory threshold up to 15 dBNA, absence of
fonological alterations, absence of auditory
processing disorder background, high middle socio-
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economical level, studying in private schools in
Bauru-SP, right-handed, both maleand female.

For these childrento becomedigible, their parents
were argued by means of a questionnaire containing
questionssuggesting that the child might beapotentia
candidate to APD. All the children were subject to an
eva uation of their own phonological abilitiesby means
of a Phonologicd Abilities Profile test 9, that might
detect alinguidticdteration likely tojeopardizetheresult
andtheandyssof the APexam. Anauditory screening
was made, researching thethresholdsin thefrequency
rangingfrom500t04000 Hz by ar, using theaudiometer
model MIDIMATE 622, MADSEN Eletronics and
earphones type Audiocups, mede by Amplivox.

Then the 20 children in each age range to be
submited to AP evaluations using the audiometer
connected to the Compact Disc Player (CDP) model
PD P30, portable, madeby TEAC were sdected. The
SCAN Test consistsof three subtests: Filtered Words,
Auditory Figure Ground and Competing Words

All the evaluations were done in silent rooms at
the school premises. The AP exam tests had been
recorded in a CD by a professional speaker that
narrated the instructions and the lists of words used
in each subtest, issued at the intensity of 60 dBNA.

The collected datawere analyzed by means of an
average score to describe the results of the average
range between the participants, as well as, the
parametersof minimum and maximum obtained values.
The Mann-Whitney Test was used for inferential
satisticswith alevel of significance of 5%.

Results

Theduration of the SCAN Test application was
approximately 20 minutes. The average, median,
minimum and maximum val ues of the socoresfound
in the age range of seven and eight in the subtests
of Filtered Words, Auditory Figure Ground and
Competing Words, as well as in the SCAN total
scoreare summarized on Table 1.

The p values obtained by the comparison of the
results between the age groups of seven and eight in
thetests of Filtered Words, Auditory Figure Ground,
Competing Words and Total Score in the present
study and in Zaidan'swork8 are showm on Table 2.

The values obtained by comparing Zaidan's
results 8 with the ones of the present study among
the seven and eight-year-old groups in the subtests
of Filtered Words, Auditory Figure Ground, Competing
Words and Total Score are shown on Table 3.

An error and correction percentage analysis of
each word contained in the SCAN Test has been
carried out, and words of high error and correction
range have been found.
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TABLE 1. Statistical analysis of scores found in SCAN subtests.

Average Median Minimum Maximum

AF
FW AFG CW TS FW G Cw TS FW AFG CwW TS FW ACG Cw TS

7year-olders 3335 325 718 1361 345 330 750 1390 230 250 410 930 390 380 900 1610

8vear-olders 335 345 799 1479 350 345 805 1495 200 290 570 1240 390 370 930 166.0

Legend: FW Filtered Words, AFG Auditory Figure Ground, CW Competing words, TS Total Score.

TABLE 2. Statistical Analysis by Mann-Whitney test comparing 7 and 8 age

groups.
Filtered _yAu_ditor Competing
Subtests "Words. Figure Words Total Score
— Ground —_—
P-Value— 0,806 0,038 0,047 0,048
Present study
P-Value-
Zaidan 0,0913 0,396 0,287 0,048
(2001)

TABLE 3. Statistical Analysis by the Mann-Whitney Test comparing the present
word and Zaidan's (2001).

Filtered Auditory Figure Competing Total
Subtests Words Ground Words Score
P-Value
7year- 0,214 0,1006 0,0017 0,0313
olders
P-Value
8year- 0,689 0,753 0,0173 0,089
olders
Discussion
The descriptive analysis allows us to observe Theindividual performance differences found

that the average value found in the subtests of  jn the age groups tested, as well as concerning the
Filtered Words and Auditory Figure Ground in  works published before and the results obtained
seven and eight year-old children in the present  py means of comparison of prior studies help to
study corroborate with the ones found in Zaidan's  emphasize the importance of researches aiming at
work 8 as opposed to the score found in the  eyaluating children from different geographic and
Competing Words subtest. Thelow scorefoundin  socio-cultural regions in our country to enable a
the Competing Words resulted in alow total score scoring standardization in screening or diagnosis
in the seven and eight-year-old range when  tegtsapplied to Brazilian children.

compared with the one obtained by Zaidan 8. The The scoring differences statistically significant
present descriptive dataarealsoinaccordancewith  found in the subjects tested in this work show the
Amosand Humes 10. need to perform a holistic diagnosis with a
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complementation in the results of certain examsto
prevent afake positive result. According to Woods,
PenaeMartin 11 theindividual resultsobtained by
groups of diverse ethnics and social level must be
interpreted with caution to avoid exposing children
to unnecessary evauations, as well as spare the
parents from the anxiety created upon a false
diagnosis.

In a comparative study between the score
obtained upon the application of SCAN in children
born and living in the United Kingdom and in
American children it has been observed that the
results are not valid for both groups, a fact that
stimulates a future study of standardization of
performancefor the SCAN test applied to children
bornin different locations. 12.

In Zaidan's study 8 there was no occurence of
error rate higher than 50% per word, nor correction
rate of 100 %. In the present study few wordswith
100% correction or morethan 50% error werefound.
The present data corroborate with Simon'sfindings
13 who hasa so shown the adequation of the SCAN
Test adapted to the Portuguese L anguage as there
were few words with a high rate of errors or
corrections.

Therewasagreater number of wordswith 100%
of correction in the eight-year-old agerangein the
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Filtered Words and Competing Word subtests,
showing that the age growth allowed some
improvement in the processing capacity of the
presented sounds. This finding can be justified by
the maturing process of the auditory system that
occurs progressively and gradually during life. 14

Then the proposal isthat the SCAN Test should
be applied in a wider range of cases including
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sensitivity and specification of this test can be
evaluated aswell asthe error and correction rate of
the words used in a population whose mother
tongue is the Portuguese.
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