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Abstract

Introduction

This study planned to investigate the occurrence time of noise induced
hearing loss (NRHL) among workers in a loud work environment.
Material and Methods

For this study, the data of 70 workers who work in different
departments of a paper factory was examined retrospectively.
Workers were allocated in two groups as A (environment’s noise level
is under 80 dB) and B (over 85 dB) according to their departments’
noise level. The workers with noise induced hearing loss were
determined with the last Pure Tone Audiogram results.

Results

The median age was 36.98 of 70 workers included 2 females and
68 males. 15 workers with hearing loss were determined. Group B
showed twice as many hearing loss results compared to the group A (5
in A and 10 in B groups), however, these results were not found to be
statistically significant (p: 0.244). In the examination of the number
of workers with noise induced hearing loss distributed by the years
spent in this workplace, 14 of the workers who have been working in
the factory over 10 years had hearing loss while only 1 worker in the
group with up to 10 years of experience was affected. The difference
of this distribution was statistically significant (p: 0.002).
Conclusion

The data of this study shows that there is a positive correlation
between hearing loss incidence and years of service in a loud
workplace. Particularly, individuals with over 10 years of experience
show distinctive increase of hearing loss. Years spent in a loud
workplace and accordingly, the amount of time being exposed to loud
noise, increase the noise induced hearing loss.
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Introduction

Noise induced hearing loss is a hearing loss related
to severity of the noise and exposing time. The risk
of noise induced hearing loss is considered to be
increased by the years of service in a loud environ-
ment as much as the severity of the noise (1, 2).

In this study, the relation between the incidence of
hearing loss, noise level of the environment and
years of service were evaluated in a factory which
is periodically assessed for noise level of environ-
ments and hearing levels of workers.

Material and Methods

For this study, the data of 75 workers who work
in different departments with different noise lev-
els in a factory that produces paper was evaluated
retrospectively in order to determine the relation
between incidence of noise induced hearing loss
and years of service. Workers with symptom of oti-
tis, sequel of otitis, autoimmune diseases, diabetes,
usage of ototoxic drugs and less than a year of work
experience were excluded from study, therefore the
data of 70 cases were investigated.

The median age was 36.98(min.24 — max.48) of
70 workers included 2 females and 68 males. All
workers’ age were in range from 18 to 50 and they
were evaluated in the same age group.
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Environment Noise level tests

Environment Noise level tests of the factory were
completed by a RION brand, NA-28 model, IEC
61672-1:2002 Class 1 and IEC 61260:1995 Class
1 mobile sound level meter and it was calibrated
before each measurement.
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To determine the level of noise in workers’ environ-
ments, annual equivalent sound level (Leq) mea-
surements were considered. Workers were allocated
in two groups as A (environment’s noise level is
under 80 dB) and B (over 85 dB) according to their
departments’ noise levels (Table 1).

Table 1. Noise levels of the environment and staff numbers

. Number of
Environment Leq Workers Total
Office 55,8 14
Group A Laboratory 62,8 8 37
Maintenance 69,8 15
Coiling 88,1 8 75
Stokehold 88,3 5
Group B Pulp preparation 89,1 10 38
Pulper 89,4 8
Drier 89,7 7

Hearing Threshold Measurements

Otoscopic examination of workers was completed
when they were examined periodically. All par-
ticipants were examined with pure tone audiogram
which determines air conduction thresholds (250,
500, 1000, 2000, 4000, 8000 Hz) and bone con-
duction thresholds (500, 1000, 2000, 4000 Hz).
Audiometric tests were completed with Danplex
DA-64 audiometer in a sound proof room. Before
the measurements, workers were required to stay
away from working environments for at least 16
hours. According to audiogram results, the cases
which had median air-bone gaps at 1,2,3,4 KHz less
than 15 dB and sensorineural hearing loss and 4000
Hz hearing loss on both ears (Boilermaker’s notch)
were considered to have noise induced hearing loss
(3-6). Hearing loss level was calculated as the aver-
age of values on 500-1000-2000-4000 Hz.

Statistical analysis for this study was performed by
Trakya University, Faculty of Medicine, Department
of Biostatistics, SPSS 20.0 (license no: 10240642)
computer program was used. Chi-square/Fisher test
was use and significance limit was accepted as p <
0.005.

Results

15 workers in total were detected to have hearing
loss. According to average of hearing thresholds, all
cases with noise induced hearing loss showed mild
hearing loss (highest score of 35 dB).

When we compare the number of workers with
hearing loss in groups, according the sound level of
their working area, even though group B appeared
to have twice as many workers with hearing loss
compared to the group A, these results were not
significant statistically (p: 0.244) (Table 2).

Table 2. Noise induced hearing loss compared by noise level distribution

Group A Group B Total
NRHL + 5 10 15
NRHL - 30 25 55
Total 35 35 70
Fisher test p =0,244

When we evaluate the distribution of the numbers of
workers with noise induced hearing loss in groups
according to years of service, 14 of the workers who
have been working in the factory over 10 years were
affected while only 1 worker in the group with up
to 10 years of experience was affected. The work-

ers with less than 5 years of working showed no
hearing loss determined. This distribution difference
was statistically significant (p: 0.002) (Table 3). The
median hearing loss was not higher than 35 dB for
any of the workers, therefore, all cases considered as
,»mild hearing loss*.
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Table 3. Hearing loss distributed to years of service
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Year NRHL ( +) NRHL ( -) Total
1-5 0 0 20
6—-10 1 11 12
11 and more 14 24 38
Total 15 55 70
Fisher Chi-square P:0,002

Discussion

The study showed that there was different incidence
rates of hearing loss in groups with different noise
levels, however, these results were not statistically
significant whereas related literature indicates that
it is expected to see significant difference (1, 5, 7,
8). In the work place where the study took place,
the workers may visit departments with different
noise levels throughout the day and the possible
worker replacements between the departments with
different noise levels in the previous years could be
an explanation of this discrepancy. Moreover, it is
worth mentioning that these results could be more
significant if the sample was larger.

In this work place, personal protection wear was in
use and reviewed since 2009, environment’s noise
level was decreased, new measures were taken
about personal protection wear and application con-
trols were implied as a discipline.
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