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Biological and socio-cultural factors in the assessment of
receptive vocabulary in oral Portuguese of post-lingual
hearing impaired

Fatores bioldgicos e socioculturais na avaliacao do vocabulario

receptivo em portugués oral de deficientes auditivos pés-linguais

Thilié Palacios’, Leticia Neves de Oliveira’, Julia Santos Costa Chiossi’, Alexandra Dezzani Soares’, Brasilia
Maria Chiari’

ABSTRACT

Purpose: Assess the receptive vocabulary in postlingual hearing im-
paired patients, regarding the influence of biological and sociocultural
factors. Methods: We conducted a cross-sectional study, with 78 hearing
impaired individuals diagnosed with sensorineural, symetric, postlingual
hearing loss; and age between 12 and 70 years (mean=51.3+21.6; me-
dian=53), who speak brazilian portuguese as first language. We raised
data about sociocultural status, hearing loss and hearing aids characteris-
tics. The “Teste de Vocabuldrio por figura USP-Tvfusp920”, in portugue-
se, was used to evaluate the receptive vocabulary. Results: The hearing
impaired individuals mean score in the recepetive vocabulary test was
82.9 (SD=26.0), showing significant correlaton with the educational le-
vel, reading habits and the use of a hearing aid. When compared with the
test normative data, 51,3% of the hearing impaired scored as having poor
or very-poor receptive vocabulary. Conclusion: Sociocultural factors, as
educational level and reading habit, and the use of a hearing aid have
a positive influence on receptive vocabulary. By other side, biological
factors as age and hearing loss characteristics did not demonstrate this
influence. Mostly of hearing impaired subjects had worst scores in the
receptive vocabulary test when compared to normal-hearing individuals,

from seven to ten years old.
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RESUMO

Objetivo: Avaliar o vocabulario receptivo em deficientes auditivos
pés-linguais, analisando a influéncia de fatores biolégicos e sociocul-
turais. Métodos: Realizou-se um estudo transversal com 78 individuos
deficientes auditivos, com perda auditiva pds-lingual, neurossensorial,
simétrica e idade entre 12 e 70 anos (média= 51,3 + 21,6; mediana=53),
usudrios do portugués brasileiro como primeira lingua. Foram levantados
dados socioculturais, incluidos o nivel de escolaridade e o hébito de
leitura, e as caracteristicas da perda auditiva e do dispositivo auditivo
eletronico utilizado (AASI ou Implante Coclear). Para a avaliacdo do
vocabuldrio receptivo, foi utilizado o Teste de Vocabulario por figura,
USP-Tvfusp92o0. Resultados: O desempenho médio dos deficientes
auditivos no teste de vocabuldrio receptivo foi de 82,9 pontos (DP=26,0),
apresentando correlac@o significativa com a escolaridade, héabito de
leitura e uso de dispositivos auditivos eletronicos. Quando comparados
aos resultados normativos do teste, 51,8% dos deficientes auditivos de-
monstraram vocabuldrio receptivo classificado como rebaixado ou muito
rebaixado. Conclusao: Os fatores socioculturais, escolaridade e héabito
de leitura e o uso de dispositivos eletronicos influenciam positivamente
o vocabuldrio receptivo oral. Ja os fatores bioldgicos idade, grau da
deficiéncia e tempo de aquisicdo da deficiéncia auditiva ndo tiveram
influéncia sobre 0 mesmo. A maior parte dos participantes da amostra
teve desempenho rebaixado ou muito rebaixado, quando comparados a

ouvintes de 7 a 10 anos.

Descritores: Vocabuldrio; Testes de linguagem; Linguagem; Perda

auditiva; Surdez; Auxiliares de audi¢@o
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Vocabulary in hearing impaired

INTRODUCTION

Oral communication is prevalent in interpersonal rela-
tionships, mediated by language, an element of exchange for
meanings and senses are disseminated to messages, allowing
people to understand and be understood”.

The linguistic heritage represents in the negotiations during
the interaction, the “capital” and the available lexicon, while the
vocabulary represents the “working capital” that the individual
uses to communicate, as updating the conversational demands.

The language as a living organism is dynamic, open to
new associations, connections, adaptations that enable trou-
bleshooting and subsidized by learning, cognition and language
processes. Its expansion occurs throughout life, developing
from the experiences of each individual. We hypothesize that
any sensory deficit can affect the experiences that are the raw
material for the construction of knowledge.

Learning the language is not restricted to the dominance
of words and their meanings, but also learn to use them to
communicate events and ideas during the conversation. To
understand the words - receptive vocabulary - comes before
learning to use them - expressive vocabulary®.

In this context, involving speaking, hearing has an important
role. With monitoring of hearing, the equilibrium relationships
between form, content and use of the words stabilize, provi-
ding the proper functioning of gnosis operations, conversions
between external and internal language®. The language under
this point is the symbolic process which allows expression
of thinking, during communication, language code mediated
through speech™®.

The impact of hearing deficits in oral language will vary
according to biological characteristics and compensation de-
veloped by the individual.

The age at which hearing loss occurs is crucial in the
acquisition and development of oral language, with the worst
impact when acquired first years of life. In individuals with
post-lingual hearing loss, age may influence the vocabulary
expansion, the conditions of school integration and the deve-
lopment of abstract thinking®.

In order to reduce the difficulties brought about by hearing
loss is the use of electronic devices such as personal sound
amplification device (hearing aids) and cochlear implant (CI),
which enable the reception of sound stimuli or the use of resi-
dual hearing of the individual. The indication of these features
is performed according to the type and degree of hearing loss,
as well as chronological age that are adapted®.

Other forms of compensation of hearing deficits include the
development of reading abilities of speech and the wealth of
the sociocultural habits (reading, arts, study, etc.).

Reading speech allows understanding is established when
there is sensory deprivation. Like any communication situation,
it does not discharge with other contextual cues and body, but
his focus is on the word and the relationships between them. The
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domain vocabulary can be the dividing line for communication
to be established?.

The educational and cultural habits, such as reading, acting
in turn as protective factors that ensure a greater number of
experiences and linguistic contexts, allowing the maintenance
of lexical and phonological organization before and after the
hearing loss.

Due to these facts, in the clinic with people who have lost
the ability to hear and/or listen for a traumatic incident, having
affected their access to the practice of oral language, the purpose
of this research came, in order to assess the receptive vocabulary
of oral Portuguese in post-lingual hearing impaired, analyzing
the influence of biological and sociocultural factors.

METHODS

The Ethics Committee in Research of the Universidade
Federal de Sao Paulo (UNIFESP) approved this study, under
protocol number 1355/11. All participants signed a consent
form. For minor, responsible adults, along with a Letter of
Consent signed by the participants, signed the term.

This is a cross-sectional research.

The study group consisted of 78 hearing impaired, aged
between 12 and 90 years (mean = 51.3; SD = 21.6; median =
53), participants of a center for the diagnosis and monitoring of
hearing loss of a public institution in Sdo Paulo. The sessions
are scheduled in the service, and from individuals attending
the service, a pre-selection, which facilitated the collection of
the sample, and all pre-selected individuals participated in this
survey was conducted.

Individuals who meet the following criteria were included:
bilateral sensorineural hearing loss, from mild to profound
and symmetrical, considering the mean of the frequencies
500, 1000, 2000 and 4000, according to World Health
Organization®; be greater than 12 years at the time of data
collection; have acquired hearing loss after 3 years of age (post-
-lingual); communicate predominantly through oral language
code, whose first language Brazilian Portuguese; have at least
two years of study in regular schools; accept voluntarily par-
ticipate in this research.

Exclusion criteria were: having other obvious commitments
that might interfere with the development of language and/
or speech, such as neurological and/or psychiatric disorders;
have severe visual impairment, such as glaucoma and/or low
vision and no corrective lenses during the assessment in case of
slight visual changes, such as myopia, astigmatism, hyperopia
and presbyopia.

To collect the profile of the sample was applied to charac-
terize the sample sheet®, in order to obtain information about
the study population, such as age, gender, education, reading
habits, type and degree of hearing loss, age of onset of this,
time of onset of hearing loss and the use of electronic hearing
devices (hearing aids - HA or cochlear implants - CI).
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The anamnesis was completed by interview with each
individual and by consulting their medical records. When the
participant was unable to understand the question only by oral
means, facilitation strategies of communication were used, such
as repetition and/or graphic support.

In this sample, there was a prevalence of participants were
male (51.3%). Regarding age, 10.3% were young adults, 44.9%
and 44.9% seniors. Regarding education, 46.8% of subjects
had attended only primary school, 24.7% had completed high
school and 28.6% have finished higher education/technical (<11
years). Of the total, 75.3% had a habit of reading.

Regarding the characteristics of the hearing loss, mild-
-moderate loss composed 43.6% of the sample, 16.7% severe
hearing loss, and 39.7% profound hearing loss. Almost half of
the subjects (48.7%) had lost his hearing than ten years, the
mean age experienced hearing loss in 33.5 + 24.4 years, and
62.8% use electronic hearing devices (AA or CI).

For the assessment of receptive vocabulary, we used the
Vocabulary Test through figure, USP-Tvfusp920©.

The test was developed for clinical and educational appli-
cation for students of early childhood education and elemen-
tary education (7-10 years) from public and private schools.
This consists of a book of evidence with 92 boards with four
pictures each. The individual should select among the figures,
one that corresponded to the word spoken by the examiner. To
ensure that the participant was able to correctly identification
the spoken word, he should repeat this word before point to
the figure. The responses of each individual were recorded in
the test record sheet for further analysis.

For better understanding the spoken word, the evaluator
always positioned in front of the participant, allowing that
utilizes visual and/or audio track. When the participant was not
able to understand the words, communication strategies, such
as repetition and/or graphic support were used.

It is considered as a valid answer correctly repeat the word
spoken by the examiner and point the figure corresponding to
the given stimulus, with and without the aid of communica-
tion strategies. If the participant correctly repeated, but hinted
another figure, his answer was considered incorrect.

Similar to that proposed by the instrument, the number of
correct responses, errors and omissions were computed, but to
facilitate the analysis of this research, we considered only the
percentage of correct answers.

For comparison purposes, the age range of the study par-
ticipants, it was considered that all individuals should obtain
a score equal or higher than expected for students in the 4th
grade of elementary school, as defined in the instrument
manual®. We emphasize that for the standardization of the
test the authors have applied the instrument of private school
students, not differed in this sample, the type of school that,
with the premise/assumption that the roof considered for the
assessment, this study gives account of routine acquisitions in
the surveyed age groups.
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For statistical analysis, the parametric ANOVA and Pearson
correlation were used. The level of significance was set at 0.05,
with confidence intervals of 95%.

RESULTS

The mean performance of the hearing impaired in receptive
vocabulary test was 82.9 points (SD+26,0). In comparing the
average obtained in Tvfusp92o0 according to biological and
sociocultural characteristics of the hearing loss, significant
differences were observed in some parameters. The participants
who used electronic devices that have the habit of reading and
with higher education had higher mean of correct in Tvfusp92o0
(Table 1).

No correlation was observed between age of onset of hea-
ring loss and performance on receptive vocabulary, as measured
by the Tvfusp92o (Table 2).

When we evaluated the correlation of performance in
Tvfusp92o with schooling, for each range of onset age of he-
aring loss, positive correlations were observed when the onset
of the hearing loss occurred up to 10 years of age, between 31
and 40 years and older than 51 years. Thus, more education,
better test performance was used in this study (Table 3).

In comparing the performance of participating users and
nonusers of electronic hearing device in Tvfusp92o test for
the group onset of the hearing loss, users performed better
in receptive vocabulary in all groups analyzed, but only in
the age group in which the onset of the hearing loss occurred
after 51 years the difference between users and nonusers was
significant (Table 4).

In comparing the findings of this research with post-lingual
hearing impaired and the normative test data according to
specific manual®, the values established for listeners 4th
graders, maximum education level presented in the manual
were considered. Therefore, we chose to analyze the perfor-
mance of the participants in this study considering two, three
and four or more years of schooling. Most hearing impaired
with post-lingual hearing loss presented classified as reduced
performance or too recessed (51.3%), according to the criteria
of the manual. It is worth mentioning that the most part of the
sample (87.17%) had at least four years of education.

DISCUSSION

The main findings of this study indicate a high percentage
of post-lingual hearing impaired classified as reduced or a very
reduced. This difference can be attributed to various biological
and sociocultural factors studied in this research.

The schooling has been identified as a determinant of per-
formance in different cognitive and language tests, developed
for the assessment of children, adults as well'*!?, taking in-
fluence described in vocabulary tests®!'*'9. The material used,
although there are different classifications by level of schooling,
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Table 1. Comparison between the biological variables, the habit of reading and performance on Vocabulary Test through Figures (Tvfusp920)

Tvfusp920 (%)

n (%) Mean Median SD Minimum Maximum Cl p-value
12 to 18 years 08 (10.3) 81.11 82.1 7.75 65.2 89.1 5.37
Age 19 to 59 years 35 (44.9) 83.74 88 12.98 52.2 98.9 4.3 0.832
More than 60 35 (44.9) 82.64 83.7 11.56 53.3 100 3.83
Mild 02 (2.6) 77.72 77.7 2.31 76.1 79.3 3.2
Degree of hearing Moderate 32 (41.0) 82.3 82.6 11.1 53.3 100 3.85 A
loss Severe 13 (16.7) 78.59 83.7 14.22 52.2 96.7 7.73
Profound 31 (39.7) 85.85 88 11.42 57.6 98.9 4.02
1to10 years 38 (48.7) 80.17 80.4 11.45 52.2 100 3.64
1to 20 years 15(19.2) 83.33 85.9 14.44 57.6 97.8 7.31
Time of onset of 21 to 30 years 12 (15.4) 87.93 90.2 8.31 7.7 97.8 4.7 e
hearing loss 31 to 40 years 5 (6.4) 86.52 92.4 11.79 66.3 945 10.34
41 to 50 years 6 (7.7) 82.41 85.3 11.14 67.4 95.6 8.91
51 to 60 years 2(2.6) 96.72 96.7 0.03 96.7 96.7 0.04
T Yes 49 (62.8) 86.21 88 10.25 57.6 100 2.87 S
No 29 (37.2) 77.51 77.2 12.42 52.2 98.9 4.52
Reading habit Yes 58 (75.3) 84.51 85.9 10.68 57.6 100 2.75 0.023"
No 19 (24.7) 77.51 78.3 13.58 52.2 96.7 6.1
To 4 years 15 (19.5) 74.78 76.1 12.3 52.2 935 6.22
5to 8 years 21 (27.3) 76.66 78.3 9.55 57.6 91.3 4.09
Schooling 9to 11 years 19 (24.7) 86.32 89.1 9.50 65.2 97.8 4.27 <0.001*
12 to 16 years 18 (23.4) 92.43 94.5 5.98 76.1 98.9 2.76
More than 17 years 4 (5.2) 93.18 92.9 6.69 86.9 100 6.56

*Significant values (p<0.05) — ANOVA test

Note: Tvfusp920 = Receptive vocabulary test through figures USP; SD = standard deviation; Cl =

Table 2. Correlation of age of onset of hearing loss and performance
on the Vocabulary Test through Figures (Tvfusp920)

Age of loss versus Tviusp92o
-17.9%
0.116

Note: Tvfusp920 = Receptive vocabulary test through figures USP

Corr (r)

p-value

it is considered that the population used for standardization in
the manual (children 7-10 years) there is also the influence of
maturation cognitive processes, so that the schooling cannot
be displayed as the only factor in determining the performance
tests.

In a population of young people and adults who have
acquired hearing loss after the acquisition of vocabulary, the
schooling proceeds as a major factor in facing restraint sta-
tus"®, reflecting the maintenance of diversified experience in
the continued development of vocabulary. Schooling is also a
protective factor that provides greater cognitive reserve and
memory during adulthood>!7,

At school, joins the high percentage of subjects with rea-
ding habit, higher than the national mean, which is 47.1% of
the population with the habit of reading books and 46.1% say
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Confidence interval; HA/CI Hearing aids/cochlear implant

Table 3. Correlation between schooling and performance on the
Vocabulary Test through Figures (Tvfusp920) by installation range of
hearing loss

Corr (r) p-value
To 10 55.2% 0.008*
111020 21.6% 0.608
21 to0 30 57.1% 0.140
31 to 40 94.6% <0.001*
41 to 50 66.4% 0.072
More than 51 47.5% 0.022*

*Significant values (p<0.05) — Pearson correlation test

Note: Corr = Correlation

they read newspapers'®. Reading enhances the dynamism of
language, the ability to deal with contexts, which can promote
associations and adaptations with greater dexterity!'”. It comes
usually related to larger sociocultural and schooling levels!®,
thus influencing the coping of traumatic incidents, such as
hearing loss.

To analyze the biological factors, age could be identified
as a factor that influences the acquisition of vocabulary.
However, it knows that much of the vocabulary develops up
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Table 4. Comparison between the use of electronic devices and the performance of the Vocabulary Test through Figures (Tvfusp920) by installa-

tion range of hearing loss

Uses auxiliary device Mean Median SD n Cl p-value
No 76.45 70.65 12.96 3 14.67

To 10 0.091
Yes 87.23 88.00 9.34 19 4.20
No 84.03 80.40 10.25 3 11.60

11 to 20 0.485
Yes 88.69 89.13 7.58 5] 6.64
No 83.70 83.70 -X- 1 -X-

2110 30 0.846
Yes 80.26 83.70 15.91 7 11.79
No 75.65 70.65 19.55 5 17.14

31to0 40 0.582
Yes 83.33 91.30 14.76 3 16.70
No 81.90 7717 1417 3 16.03

41 to 50 0.348
Yes 89.56 91.30 7.67 5] 6.73
No 75.62 7717 10.92 14 5.72

More than 51 0.017*
Yes 86.41 85.33 8.67 10 5.37

*Significant values (p<0.05) — ANOVA test
Note: SD = standard deviation; Cl = confidence interval

Table 5. Number and percentage of subjects according to the classification performance on the receptive vocabulary test through figures (Tvfusp920)

Level of Receptive Vocabulary - Tvfusp92o0

Very reduced Reduced Mean High Very high
TVfusp (920) normative data for 4" grade 79 a 82 83 a 86 87 a93 94 a 98 >99
Performance according to the subject (n=78) 32 (41.0%) 10 (12.8%) 17 (21.8%) 17 (21.8%) 2 (2.6%)
Schooling Very reduced Reduced Mean High Very high
2 years Normative data (%correct) 64 a 68 69 a 74 75 a 86 87 a92 >93
(n=3) Performance of the subject 1 (33.4%) 0 (0.0%) 2 (66.6%) 0 (0.0%) 0 (0.0%)
3 years Normative data (%correct) 65 a 71 72a78 79a92 93a98 >99
(n=7) Performance of the subject 3 (42.8%) 2 (28.6%) 2 (28.6%) 0 0
>4years Normative data (%correct) 79 a 82 83 a 86 87 a 93 94 a 98 >99
(n=68) Performance of the subject 25 (36.8%) 9 (13.2%) 15 (22.1%) 17 (25.0%) 2 (2.9%)
Total* (n=78) 29 (37.2%) 11 (14.1%) 19 (24.3%) 17 (21.8%) 2 (2.6%)

* Performance and years of study
Normative data in % correct
Note: Tvfusp920 = Receptive vocabulary test through figures USP

to 12 years (when it reaches about 20 000 words)"*?, the age
range studied showed no correlation between performance on
receptive vocabulary and age. Although, it is considered that
the vocabulary is continually develops over a lifetime, thanks
to the dynamism of the language®, its scope depends more
on extrinsic factors, such as the experiences and opportunities
(variables such as profession/occupation, cultural habits, social
interaction , family environment, among others), than age itself.

Regarding to biological factors related to hearing loss,
studies show that all types of hearing impairment, regardless
of their degree or configuration, has an impact on communi-
cation, even though variable®'?», The impact is not only on
the linguistic level, but is reflected in a brain reorganization,
transferring auditory cortical areas for visual processing even
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in subjects with mild-moderate hearing impairment acquired in
adulthood®**>, Therefore, the lack of correlation between the
degree of hearing loss and receptive vocabulary, in this study,
can be attributed to the fact that all subjects were analyzed,
somehow, and constrained by disability.

It is also considered that, on this biological factor influen-
cing socio-cultural variables and the use of resources to enable
mitigation of restrictions imposed by disability, which may
have reflected a greater level of adaptation of the subjects with
more severe hearing losses. In this study, the variable “degree
of hearing loss” represented one of the limits of research, be-
cause there were only two representatives with mild hearing
loss, so that, for further statistical analysis would be necessary
to develop a more extensive study with increasing the sample.
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Considering the effect of hearing loss on brain organization,
described above®?, and the factors related to participation
restriction and reduction of language experiences, would be
supposed that subjects with hearing loss no longer had a greater
reduction of receptive vocabulary. However, no correlation was
found between duration of hearing loss and receptive vocabu-
lary. It is important to realize that this time is independent of
the use of electronic hearing devices and therefore cannot be
defined as a period of sensory deprivation, because most indi-
viduals have the resources that allowed the sound perception,
although with the inherent restrictions equipment.

The relationship between the use of a technological re-
source (HA or CI) and receptive vocabulary, demonstrated in
this study reinforces the crucial role of hearing recovery in
the maintenance of auditory experiences, being a determinant
factor for the lower participation restriction®*??. However,
only the technological resource is not sufficient to ensure a
good performance in the vocabulary. Other factors, such as the
possibilities of interaction, the contexts of use of hearing and
sociocultural habits, along with the technological resource, can
provide better prognosis, because although the equipment gives
the individual the opportunity to hear, are the cognitive and
interactional processes that allow you to listen to and extract
information from what you hear.

The limitation of this study was the fact that he had not
been a group of normal-hearing subjects, performing the com-
parison with a test that has not yet been standardized for the
young and adult population. We chose to define the sociocul-
tural and biological factors that influence the performance of
the hearing impaired in tests of receptive vocabulary, beyond
just describing your performance, since this data can lead to
thoughts about the prognosis and rehabilitation process in
these individuals.

The language of hearing impaired adults with acquisition of
post-lingual hearing loss is still somewhat debated topic in the
literature that talks mainly about their quality of life without
focusing on aspects of language. This study contributes to re-
flection on this subject, in order to encourage further research
on the reception and linguistic expression in its various aspects,
in post-lingual hearing-impaired population.

CONCLUSION

Sociocultural factors, education and reading habits and the
use of electronic devices positively influence the oral receptive
vocabulary. Biological factors such as age, degree of disability,
and acquisition time of the hearing loss had no influence on it.
Most participants in the sample had reduced or a very reduced
performance when compared to listeners with 7-10 years.
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