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Abstract

Background: age and exposure to noise are among the factors that may cause hearing lossin adults. Both
of these factors are considered additives once their combined effects can cause damage to the hair cells of
the organ of Corti. Aim: to verify whether the exposure to occupationa noise is an important risk factor
for hearing disordersin adults with ages between 50 to 70 years, besidesthe auditory deterioration caused
by age. Method: the audiograms of 71 men with ages ranging between 50 to 70 years were studied (cohort
study), with the participants being divided in 2 groups (Group 1 with occupational exposure to noise and
Group 2 without the exposure to noise) in order to compare their auditory profiles. Results: the groups do
not present significant differences regarding age (p = 0.321), with most of the participants with ages
between 50 and 55 years (48); 14 subjects presented normal bilateral hearing thresholds and all of the
others presented neurossensoria hearing loss. An association between noise and hearing disorders was
found, with significant differences between the groups for auditory threshol ds above 3000Hz, with Group
1 presenting worse results (p < 0.05). Conclusion: the auditory thresholds of individual s with ages between
50 and 70 years are worse for the group that is exposed to noise. Noise is a higher risk factor than age
when considering neurossensorial hearing losses.

Key Words: Deafness; Hearing L oss; Noise-Induced; Adult; Noise Effects.

Resumo

Tema: entre os fatores que podem causar alteractes auditivas em adultos estdo a idade e a exposi¢éo ao
ruido. Estesfatores sdo considerados aditivos, pois seus efeitos causam danos nas células ciliadas do 6rgéo
de Corti. Objetivo: verificar se aexposi¢ao ao ruido ocupacional € um risco importante para as ateragdes
auditivas em adultos na faixa etéria de 50 a 70 anos, além do desgaste auditivo préprio do fator idade.
Método: foram estudados (estudo coorte historico) os audiogramas de 71 homens, de 50 a 70 anos,
divididos em 2 grupos (Grupo 1 com histérico de exposi¢ao ocupacional ao ruido e Grupo 2 sem histérico
de exposicao ao ruido) para comparar-se os perfis auditivos. Resultados: 0s grupos ndo apresentam
diferencas significativas em relacdo a idade (p = 0,321) e ha predominio (48) de sujeitos entre 50 e 55
anos de idade, 14 sujeitos com audi¢do norma bilateral e os demais com perda auditiva neurossensorial.
Encontrou-se associagdo entre ruido e ateragdo auditiva, com diferencas significativas entre os grupos
para os limiares auditivos a partir de 3000Hz, sendo que no Grupo 1 estes foram piores (p < 0,05).
Concluso: os limiares auditivos dos sujeitos com idade entre 50 e 70 anos estao piores no grupo exposto
ao ruido. O ruido é um fator de risco maior do que aidade nas ateragdes auditivas neurossensoriais.
Palavras-Chave: Surdez; Perda Auditiva Provocada por Ruido; Adulto; Efeitos do Ruido.

{1 Goncalves CGO, Mota PHM, Marques JM. Noise and age: influence on the hearing of individuals with ages between 50 - 70 years (original title: Ruido e idade:
2.5 andlise da influéncia na audigdo em individuos com 50 - 70 anos). Pré-Fono Revista de Atualizaggo Cientifica. 2009 jan-mar;21(4):57-62.
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I ntroduction

Many are the factors that may cause alterations
in hearing of adults, including aging, ototoxicity,
cranial-encephalic traumatism, infect-contagious
diseases, exposure to intense noise, hereditary
succession, among othersl.

Hearing problems have an important impact in
thelife of people, and may induce social isolation
due to the difficulties for participating in
conversations, making frustrating any family
meeting or socia event 2.

Among hearing alterations in adults,
presbiacusy, or ear ageing, is quite common from
40 and 50 years of age and continuesfor the rest of
life3. Age causes a gradual increase in hearing
thresholds, and 4000Hz frequency seemsto be the
most affected, principally inmales4.

Presbiacusy can also be influenced by
environmental and genetic factors, in other words,
ear aging happens due to the hearing system
natural "stress' and the cumulative effects of
influences such as infections, traumas, exposure
to noise or family predisposition 5.

Noise, mainly in work environments, is an
important factor which causes hearing alteration
among adults, leading to noise-induced hearing loss
(NIHL).

Studiesin Canada pointed out that occupational
noise is the most frequent cause of hearing
alterations among adults, and an estimated eight to
twelve adults in a thousand in the industrialized
western region of that country 6.

Studies have shown the effects of age and noise
in hearing, considering the additive character of
NIHL and presbiacusy, so the effects of them are
superposed in the cochlea, harming hair cells 7-10.

The main factors of hearing losses among
workers are exposure to occupational noise and
age. Each one of these factors should be better
evaluated asregardsits contribution to hearing l oss,
allowing abetter definition of theinfluence of noise
in hearing and what isto be expected regarding age
and sex.

The similarity between audiometric curves in
NIHL and preshiacusy can makedifficult evaluating
the contribution each one of these factors has in
the population group above 50 years of age,
involving labor and legal implications, which are of
interest for professionals of the area.

Thus, the objective of this study is to check
whether exposure to occupational noise is an
important risk factor for hearing damage in adults
from 50 to 70 years of age, contributing to the
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reflection on the influence of age in the audition
workershaving NIHL.

M ethod

The studied population is assisted by a
Audiology Clinic-School regarding hearing
evaluation and it was submitted to anamneses,
otoscopy and audiolometric evaluation, after having
signed theterm of informed consent to participatein
the inquiry. The inquiry was approved by Research
Ethics Committee under number 35/04 of Freeand
Informed Consent in the presence of theresearchers.

Selection criteriaof subjectswere: being male,
have from 50 years to 70 of age, not to present
otoscopic alterations in the evaluation by a
otorhinolaryngologist, not to present identified
associated diseases (diabetes mellitus, systemic
high blood pressure, rheumatologic diseases,
[abyrinthitis, conductive hearing loss, Méniére's
disease, hypercholesterolemia and measles) and
other conditions able to contribute to hearing loss
and to influence results of the study, and not to
present a history of exposure to non-occupational
noise (noisy leisure).

Theagegroup of the study (from 50to 70 years)
was defined considering the following factors:
presbiacusy begins around 50 years of age3;
retirement due to age occurs at 65 years of age;
thereisin Brazil ahigher concentration of old people
intheage group of morethan 70 yearsof agell and
life expectancy for men in Brazil is 67.6 years12.
Thus, it would be possible to analyze a population
that already suffer hearing stress, but does not yet
present occupational losses aggravated by age.

Subjects were divided in two groups: Group 1
(36 subjects) with a history of occupational
exposure to noise (exposure to noise as a potential
risk factor during the past professiona life of the
group) and | Group 2 (35 subjects) without historical
of exposure to occupational noise.

The hearing thresholds of each ear were
analyzed according to the groups. Such data were
correlated with age and exposure to noise.

For analyzing results, descriptive statistics data
were organized having as variables age and the
time of exposure to occupational noise (only for
Group 1). To eva uatethe association of noisewith
hearing alterations, therelativerisk was cal cul ated.
Complementing qualitative analysis, aquantitative
analysis was carried out using Student's T test to
check confidence for inferences. We used a
confidence interval (Cl) of95 % to describe the
precision of the estimates.

Gongalves et al.
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GRAPH 1. Description of measures obtained in frequency groups for
subjects having the right ear exposed or non-exposed to noise.
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GRAPH 2. Description of measures obtained in frequency groups for
subjects having the left ear exposed or non-exposed to noise.
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Results

We anadlyzed atotal of 71 male subjects (36 of
which having ahistory of occupational exposureto
noise and 35 without occupational exposure). Most
subjects(67.6 %) belongtotheagegroup from 50to
55 years.

The average of the age in the group as awhole
(71 subjects) is54 yearsof age (Standard deviation -
SD of 4.22). In the group exposed to noise the age
averageis53.5 (SD = 3.68) and inthe group without
historical of exposureto noiseit is 54 years (SD =
4.72). Considering a 5% significance levd, thereis
no significant difference between the average ages
of thetwo groups, with p=0.321 (p>0.05).

In the group with a history of exposure to
occupational noise, average time of exposureis 19
years(standard deviation=4.51), varying fromeight
to twenty two years. We analyzed the hearing profile
of the studied group.

Inthe group without history of exposureto noise
there is a higher number of subjects with normal
audition (13) than among subjects with a history of
exposuretonoise(1). Thereisinthetwo groups, aa
predominanceof bilateral neurosensorial hearingloss
(18 subjects without a history of occupational
exposure to noise and 33 subjects with a history of
occupational exposure to noise).

There is a significant degree of dependence
between exposure to noise and neurosensorial
hearing loss (p <0.05, significancelevel =5%).

The subjects of this study, with ages from 50 to
70 years, when exposed to noise have more risk of
developing hearing losses than those not exposed.

As for hearing tona thresholds, we analyzed
tonal averagesfor each frequency (Graph 1 and 2).

The averages tona thresholds for 3000, 4000,
6000 and 8000Hz frequencies were higher than the
averages of tonal thresholds in the group with a
history of occupational exposure to noise.

We found significant differences in hearing
thresholds between the two groups of subjects,
mainly in3000Hz (p=0.000081 RE) and p=0,000021
LE), 4000Hz (p=0,000003 and p = 0.000000 OE),
6000Hz (p=0.000295 RE and p=0.000010LE) and
8000Hz (p=0.008836 RE and p=0.000378LE).

The analysis of smilarities between the hearing
thresholdsin the left and right ears for both groups,
considering the significance level of 5% showed no
sgnificant differencesbetween theright and left ears
for both groups separately, except for the 500Hz
frequency of for the group of non-exposed subjects
(p=0.005).
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TABLE 1. Standard deviation of the averages of hearing thresholds in the two groups.

F Right ear Left ear
Hz 250|500|1000|2000|3000|4000|6000|8000 250|500|1000|2000|3000|4000|6000|8000
Gl 722 897 1294 1955 2161 1966 21,12 2401 863 989 1285 1855 2049 1713 2076 22,85
G2 890 872 866 11,12 1424 1595 1699 1938 1114 975 889 1335 1342 1328 1630 16,51

F= Freguéncia.

Discussion

In this study, the two groups are similar in age
distribution, making possible a comparison
between tonal thresholds of subjects having a
history of exposure to noise and those without it.

Asfor the history of time of exposureto noise
in work activities, we noticed that it varies from
eight to twenty two years (average=19). According
to the Brazilian National Committee of Noise and
Audition Preservation13 NIHL generally reaches
its maximum level for 3, 4 and 6kHz frequencies
after ten tofifteen years of exposure to noise under
stable conditions, which justifies the presence of
NIHL in the evaluated group.

Asfor thehearing profile, wenoticed that 80% of
subjects (57 cases) have unilateral or bilateral
neurosensorid hearing dterations. Other internationd
14-16 and Brazilian 17-18 studies show avery high
predominanceof hearing dterationsamong old people
from 60yearsof age. Brant and Fozard 5found a33%
incidence of neurosensorial hearing alterations
compatiblewith presbiacusy intheagegroup from 65
to 74 years of age. In the group of this study, the
incidence of neurosensoria hearing alterations was
higher in the age group from 50 to 70 years of age,
perhaps because it is a population assisted by the
clinic-school and that asked for audiology services
due to some hearing complaint. The analyss carried
out by this study is restricted to the studied group,
and other studies would be important having other
populations for comparison of the findings.

In the group having a history of exposure to
occupational noise, there are more cases of
neurosensoria hearing dterations (33 hilaterd cases
and two unilateral cases - 49,3%), showing the
aggravation of thehearing tressby ageinthe presence
of exposure to noise, as other studies have shown
7,10,24. In our group, only one had norma audition,
whileothershad audiograms compatiblewith NITHL.

There is a significant dependence relation of
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exposure to noise and neurosensoriad hearing loss, as
well as a higher risk of developing neurosensorial
hearinglossinthegroupwith agesfrom50to 70 years
and ahistory of exposureto noiseinwork. Gateset a8
anayzed audiometriesof agroup of menfor 15years,
using Framingham Cohort Study, comparing
audiometries of subjects (done when they had an
average 64.1 years of age) with a second one (done
when they had an average 78.5 years of age), in a
universe of 203 audiometries, and they observed a
high incidence of changes in hearing thresholds due
to aging in the group, which had presented, inthefirst
audiometry, an acoustic notch similar tothat of NIHL.
This finding showed a higher hearing stress in cases
that were aready presenting NIHL characterigtics.

Graphs 1 and 2 show that the most affected
frequencies in the group with a history of exposure
to noisawere 3000, 4000, 6000 and 8000Hz, compatible
with NIHL, whiletheleast affected ones, both among
subjectswith ahistory of exposureto noiseand those
without it, are 500, 1000 and 2000Hz. Corso7 and
Kwitko19 studied the effects of preshiacusy and
noiseonworkers, considering NIHL and preshiacusy
as additive, which makes their effects to superpose
in the cochlea, harming hair cells.

Conclusion

The group of menwith agesfrom 50to 70 years
that had ahistory of occupational exposureto noise
with ahearing profile suggestive of NIHL had worse
hearing thresholds from 3000Hz than the group
without it . This means that for the subjects of this
study, theimpact of noise was more harmful to the
cochlea than the natural stress due to age.

Onthebasisof thesefindings, it isrecommended
to consider the contribution of each factor, age and
exposure to noise, for subjects from 50 years and
more.

Gongalves et al.
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