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Comparison between classification criteria of
audiometric findings in elderly

Comparagéo entre critérios de classificacdo dos achados
audiométricos em idosos

ABSTRACT

Purpose: To compare the audiological results of elderly subjects based on the classifications according
to the criteria of Davis and Silverman and of the recommendation 02/1 of the Bureau Internacional
d’Audiophonologie (BIAP). Methods: The records of 140 elderly subjects, 79 female and 61 male, with
average age of 69.75 years, were analyzed. Data regarding their clinical history and the results from pure tone
audiometry were gathered, and occurrences were classified according to: type of hearing loss; audiometric
curve; affected ear; and degree of hearing loss, according to the purposes of Davis and Silverman and the
recommendation 02/1 of the BIAP. Data were statistically analyzed. Results: The most frequent audiological
complaints were tinnitus, itchiness, dizziness and otalgia. There were reports of noise exposition. Regarding
the audiometric configuration, 105 ears showed descending curve, 88 had horizontal curve, and 24 presented
normal curve configuration bilaterally. Fifty seven of the individuals with hearing loss were male and 59 were
female, corresponding to 93.44% of the total number of male subjects and 74.68% of the female subjects. Mild
and moderate sensorineural hearing losses were predominant, with little prevalence difference according to
each of the classifications. The degree of hearing loss was worse and there were lesser cases of normal hearing
when the BIAP classification was considered. The classification proposed by Davis and Silverman identified
99 cases of normal hearing, while the BIAP classification identified only 66 cases. Conclusion: The classifi-
cation criteria suggested by Davis and Silverman and by the BIAP recommendation presented similar results.
However, the BIAP criteria are more sensible to detect hearing loss in elderly subjects.

RESUMO

Objetivo: Comparar os resultados audiol6gicos de idosos com base nas classificacoes segundo os critérios de
Davis e Silverman e da Recomendacdo 02/1 do Bureau Internacional d’Audiophonologie (BIAP). Métodos:
Foram analisados 140 prontudrios, pertencentes a 79 mulheres e 61 homens, com média de idade 69,75 anos.
Foram coletados dados referentes a historia clinica e resultados da audiometria tonal liminar, classificando
ocorréncias de acordo com: tipo da perda auditiva; curva audiométrica; orelha afetada; grau da perda auditiva
de acordo com as propostas de Davis e Silverman e da recomendagio 02/1 do BIAP. Os dados foram analisados
estatisticamente. Resultados: As queixas audiol6gicas mais frequentes foram zumbido, prurido, tontura e otal-
gia. As doengas referidas foram hipertensao arterial e diabetes. Houve relatos de exposi¢ao a ruidos. Em relagdo
a configurac@o audiométrica, 105 orelhas apresentaram curva descendente, 88 horizontal e 24 apresentaram
configuragio normal bilateralmente. Dos individuos com perda, 57 eram do género masculino e 59 do género
feminino, o que indicou 93,44% do nimero total de homens, e 74,68% do niimero total de mulheres. Houve
predominio de perda auditiva sensorioneural, de grau leve e moderado, com pequenas diferengas quanto &
prevaléncia de acordo com cada uma das classificagdes. O grau da perda foi considerado pior e houve menor
quantidade de casos de audi¢ao normal na classificagdo BIAP. Na classificacdo de Davis e Silverman, ocorre-
ram 99 casos de orelhas com limiares normais enquanto pela recomendagdo do BIAP, apenas 66. Conclusio:
A utilizac@o dos critérios de classificacdo sugeridos por Davis e Silverman e pela recomendacdo do BIAP
apresentam resultados semelhantes. No entanto, o uso da recomendagido do BIAP mostra-se mais sensivel para
a deteccao de perdas auditivas em idosos.
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INTRODUCTION

According to the United Nation (UN), world’s elderly
population increases around 2% a year, becoming the most
increasing age group when compared to other age ranges.
Such growth is clearly noted in Brazil, where 650 thousand
people are incorporated to the elderly population every year,
growing 600% in less than 50 years®?.

This epidemiological phenomenon demands changes in
many areas in the country, including in organization and atten-
tion of health services to the population, in order to promote
healthy aging. Even not directly related to diseases and handi-
caps, the occurrence of multiple chronic degenerative diseases
is frequently registered among elderly“® .

A literature review concerning hearing loss associated to
aging has shown that there is an increased prevalence of pres-
byacusis due to growth of elderly population®. The term “pres-
byacusis” refers to a hearing disorder that develops along the
aging process, translating the idea that hearing decreases with
age. It is characterized by a bilateral symmetric sensorineural
hearing loss that mostly affects higher frequencies.

Systematic alterations that come with age may affect the
whole hearing system, from middle ear to auditory pathways,
including the auditory cortex®”. Some studies have shown that
hearing loss is one of the three most prevalent chronic condi-
tions in elderly, behind arthritis and hypertension®.

It is common that an elderly person becomes unable to
distinguish words during a conversation. Frequently, in certain
hearing levels, speech discrimination by elderly is much more
difficult when compared to a younger person, due to central
and peripheral nervous system damages®.

In a study carried out with 50 elderly subjects in Sao Paulo
(SP), Brazil, it was observed that, among otological complaints,
hearing loss is predominant in this group. Age and gender did
not influence these complaints, and the level of hearing loss
was relevant to hearing loss, tinnitus and communication di-
fficulties complaints?.

Some authors”!*'? emphasize the importance of a clas-
sification based on various frequency bands to determine the
level of hearing loss in elderly. Moreover, there is correlation
between complaints of communication difficulties and level of
hearing loss, especially in higher frequencies, confirming that
higher frequencies information are more strongly associated
to communicative performance than medium frequencies.
This could explain the frequent complaints of elderly people
with presbyacusis that they do hear but cannot understand
speech10-12),

Among elderly people, there is a prevalence of descendent
bilateral sensorineural hearing loss, mainly in higher frequen-
cies (4, 6 and 8 KHz). Sometimes the results of pure tone au-
diometry do not match the results found in functional hearing
evaluation in these patients. Elderly with mild hearing losses
may present high levels of perceived functional handicap®.

Low frequency preservation in hearing loss associated to
the aging process requires the use of a wide frequency band
classification which can characterize not only the decrease in
hearing thresholds, but also the real difficulties elderly have
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in speech intelligibility!'". Disregarding higher frequencies,
the classification prioritize speech sound energy instead of its
intelligibility. Because hearing loss has a gradual beginning
and does not express itself as a disease, especially in the initial
stages, it is not perceived'?.

In the present demographic scenery, it has become urgent to
establish guidelines to the development of diagnosis programs,
to acquire individual hearing aids, and, mainly, to develop a
specific hearing re-education program directed towards elderly
with hearing losses. Hence, they will be able to participate and
enjoy social relationships, keeping a good quality of life®.

The analysis of the degree of hearing loss allows a predic-
tion of patient’s difficulties concerning speech stimuli, therefore
the result of frequency means must be analyzed, instead of each
isolated frequency"®. Audiogram is the basis for interpretation
of type and degree of hearing loss. There are many ways to
classify an audiogram regarding degree of hearing loss, whi-
ch may lead to different possible interpretations of the same
audiogram. In Brazil there is still no consensus about the most
adequate classification.

The criteria of Davis and Silverman¥, which considers
the mean pure tone air thresholds in each ear for 500 Hz, 1
and 2 kHz frequencies, seem to be the most used to determine
degree of hearing loss. This classification does not cover high
frequency hearing losses, and might not show results consistent
with patients’ complaints. Thus, studies have been developed
and many professionals have begun to use a new method to
determine degree of hearing loss. In this method, the means of
air thresholds of 500 Hz, 1, 2 and 4 kHz are calculated, accor-
ding to the recommendation 02/1 of the Bureau Internacional
d’Audio Phonologie (BIAP)!,

Based on the aforementioned data and the hypothesis
that different interpretations of degree of hearing loss may
lead to discordant audiogram interpretations, this study had
the aims to obtain pure tone hearing thresholds and compare
two classification, to get to know types and degrees of hea-
ring losses, and to characterize the audiometric curves of the
studied population.

METHODS

The present study was approved by Ethics Committee of the
Universidade Estadual de Ciéncias da Satide de Alagoas (UN-
CISAL), under protocol number 1258/10. It is a retrospective
census study that included all records from elderly patients with
ages over 60 years who were evaluated in the period between
January and December 2009 in an Audiology clinic.

The survey comprised 140 files from elderly people, 79
(56.42%) female and 61 (43.58%) male, with ages between
60 and 96 years, mean age 69.75+8.13 years.

Initially, information regarding identification, auditory
history and general health were accessed. After that, pure
tone audiometries were analyzed and classified regarding:
presence and type of hearing loss (sensorineural, mixed
or conductive); audiometric curve types; affected ear; and
degree of hearing loss according to the criteria of Davis and
Silverman® and BIAP"?.
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Statistical analysis used descriptive statistics and specific
statistical tests in the SPSS® software (version 15.0 for Win,
SPSS Inc). Numerical data described: mean, median, sum and
standard deviation, for each index of the sample. Differences
were analyzed through the Paired Student’s t test, with at a
significance level of 5% (p<0.05). Categorical variables were
arranged in tables and figures.

RESULTS

Every subject presented some kind of audiological com-
plaint. The most common were tinnitus (n=96; 68.57%), pru-
ritus (n=62; 44.26%), dizziness (n=54; 38.57%) and otalgia
(n=36; 25.71%). Concerning general health status, the most
referred diseases were high blood pressure (51.43%, n=72),
diabetes (17.86%, n=25). There were 29 reports (20.71%) of
noise exposure.

The descending type of audiometric curve was the most
common, in 105 ears (37.5%), followed by the horizontal curve,
in 88 ears (31.43%). Only 24 subjects in our survey (17.14%)
presented bilateral normal audiometric results for both clas-
sifications adopted in this study.

From 116 subjects with hearing loss, 57 (49.14%) were
male and 59 (50.86%) were female, with prevalence of 93.44%
among male subjects and 74.68% among female subjects. Age
mean for subjects with hearing loss (70.73 years) was higher
when compared to the mean age of the whole group of subjects.
Only 11 (9.48%) subjects presented unilateral hearing loss,
while 105 (90.52%) presented bilateral hearing loss.

Regarding type of hearing loss, there was predominance
of sensorineural loss (192 ears; 82.76%), followed by mixed
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loss (30 ears; 12.93%), and conductive loss (10 ears; 4.31%).
In the quantitative analysis of hearing loss degree, there was a
predominance of mild and moderate degrees, with little differ-

ences between both classifications (Tables 1 and 2).

It was observed a higher degree of hearing loss and less
normal hearing thresholds in the BIAP classification. When
the Davis and Silverman’s classification"” was adopted, 99
(35.36%) ears presented normal thresholds, while 66 (23.57%)
ears were normal when the BIAP classification was adopted.

Davis and Silverman’s" and BIAP"® classifications pre-
sented statistically different means, with p<0.001 for a=0.1,
bilaterally. Means obtained through the BIAP classification

were higher in both ears (Tables 3 and 4).

DISCUSSION

In this study, more male subjects presented hearing loss
(93.44%) compared with the female group (74.68%). These
findings corroborate national and international studies which
have shown predominance of occurrence of hearing loss in

male subjects?'¢19,

Every subject of this survey related some kind of audiolo-
gical complaint during the anamnesis. Other studies!'"'** also
found as common complaints regarding tinnitus, dizziness,
otalgia and pruritus. Regarding general health condition, the main
disease referred by elderly were high blood pressure (51.43%),

similar to other studies involving elderly populations!2'22.

Various subjects in this survey reported noise exposure. A
few works have shown that men are more exposed to noise than
women'”-*¥. This could explain a greater proportion of hearing

loss among male subjects in the present study.

Table 1. Audiometric findings from right and left ears, according to Davis and Silverman’s hearing loss classification¥

Classification Right ear Left ear Total
n % n % n %

Normal 51 36.43 48 34.29 99 35.36
Mild 38 2714 40 28.57 78 27.86
Moderate 40 28.57 41 29.29 81 28.93
Severe 6 4.29 8 5.71 14 5.00
Profound 5 3.57 3 2.14 8 2.86
Total 140 100.00 140 100.00 280 100.00

Table 2. Audiometric findings from right and left ears, according to the

Bureau International d’AudioPhonologie‘s hearing loss classification™®

Classification Right ear Left ear Total
n %o n % n Y%

Normal 36 25.71 30 21.43 66 23.57
Mild 48 34.29 49 35.00 97 34.64
Moderate degree 1 26 18.57 29 20.71 55 19.64
Moderate degree 2 16 11.43 18 12.86 34 12.14
Severe degree 1 8 5.71 3 214 11 3.93
Severe degree 2 1 0.71 6 4.29 7 2.50
Profound degree 1 3 214 1 0.71 4 1.43
Profound degree 2 1 0.71 0 0.00 1 0.36
Profound degree 3 0 0.00 1 0.71 1 0.36
Anacousia 1 0.71 3 2.14 4 1.43
Total 140 100.00 140 100.00 280 100.00
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Table 3. Comparison of audiometric findings according to the classifica-
tions of degree of hearing loss proposed by Davis and Silverman(4and
the Bureau International d’AudioPhonologie for the right ear

Right ear Davis e Silverman BIAP
Mean 35.81* 38.68"
Median 33 36
SD +20.158 +20.59
Sum 5014 5416

* Significant values (p<0.0001) — Paired t test
Note: SD = standard deviation

Table 4. Comparison of audiometric findings according to the classifi-
cations of degree of hearing loss proposed by Davis and Silverman
and the Bureau International d’AudioPhonologie(® for the right ear

Left ear Davis e Silverman BIAP
Mean 35.21* 39.23*
Median 32 36
SD +19.43 +20.16
Sum 4825 5375

* Significant values (p<0.0001) — Paired t test
Note: SD = standard deviation

It was evidenced an increase of mean age in subjects with
hearing loss. Other authors suggest that the decrease of hearing
thresholds are not directly proportional to age'® 22,

In the audiometric evaluation it was observed a predomi-
nance of descending bilateral sensorineural hearing loss, with
greater damage in higher frequencies. These data corroborate
the findings of other authors!:192223.23:26 ' A recent research has
shown prevalence of bilateral sensorineural hearing loss, follo-
wed by bilateral mixed and bilateral conductive hearing loss®”.

Concerning Davis and Silverman’s classification, there
was predominance of mild and moderate degrees of hearing
loss, similar to the results found by other researchers!!23-29,
In the present study, BIAP classification has shown similar
results regarding the degree of hearing loss. On the other
hand, there were less ears with normal results when the BIAP
classification was adopted, a result similar to another study'".
That is due to the adoption of distinctive intensity parameters
to determine loss degree. These results corroborate data from
other studies that demonstrated greater prevalence of mild and
moderate hearing loss among elderly people, despite different
incidences!"!!2326),

Many authors have reported the importance of using a wider
frequency range to determine the degree of hearing loss among
elderly. The use of low frequencies to calculate means may
interfere in the diagnosis and lead to inadequate approaches
regarding elderly people with presbyacusis who still do not
present threshold alterations in these frequencies”:'D.

CONCLUSION

The use of the classification criteria suggested by Davis and
Silverman and by the BIAP recommendation present similar
results. However, the BIAP classification is more sensitive to
detect hearing loss in elderly people. This classification presents
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more accurate evaluations which allow better clinical choices
regarding the approach of hearing loss in elderly populations.
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