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Abstract

Objective Noise is an important hazard that negatively affects hearing and perception in humans, causes physiological and psychological disorders,
and reduces work performance. We wanted to determine the socio-demographic and occupational factors associated with the frequency of
noise-induced hearing loss in patients who applied to the occupational diseases clinic and draw attention to what should be done to prevent
its occurrence.

Materials and @ The population of the cross-sectional study consisted of 463 workers who applied to a university hospital Occupational Diseases Policlinic

Methdos between November 2015 and November 2018. General physical examination was performed and hearing problems were evaluated and
than audiometric examination was performed with Madsen Itera I audiometry device. Chi-square test and descriptive statistics were used
as statistical analysis.

Results 23.5% of the workers were diagnosed with hearing loss. 397 (85.7%) of the participants described that they were exposed to noise in the
workplace. Noise exposure has been associated with hearing loss. 15 packs / year and above smoking, expressing noise exposure in the
workplace and not using headphones, chemical substances in the work environment; Exposure to any of the lead, manganese and mercury
made a significant difference in terms of hearing loss.

Conclusion The correct use of personal protective equipment such as earphones depends on individual factors. Incorrect and inadequate headphone

use is an important factor in noise-induced hearing loss. For this reason, engineering measures are extremely important among the
primary preventive methods. Smoking, chemical exposure are effective factors in noise-related hearing loss.

Keywords Hearing loss, noise, occupational disease
Ozet
Amag Giiriltd, insanlarda isitme ve algly1 olumsuz etkileyen, fizyolojik ve psikolojik bozukluklara neden olan ve is performansini diisiiren 6nemli

bir tehlikedir. Meslek hastaliklar klinigine bagvuran hastalarda giiriiltiiye bagl isitme kaybinin sikligi ile iligkili sosyo-demografik ve
mesleki faktorleri belirlemek ve olusumunu 6nlemek i¢in neler yapilmasi gerektigine dikkat gekmek istedik.

Yontemler Kesitsel ¢alismanin evrenini Kasim 2015 ile Kasim 2018 arasinda bir iiniversite hastanesi Meslek Hastaliklar1 Poliklinigine bagvuran 463
¢aligan olusturdu. Genel fizik muayene yapilarak isitme sorunlari degerlendirildi ve ardindan Madsen Itera Il odyometri cihazi ile
odyometrik inceleme yapildu. istatistiksel analiz olarak ki-kare testi ve tanimlayici istatistikler kullanildi.

Bulgular Calisanlarin %23,5'inde isitme kayb1 tanisi konuldu. Katilimcilarin 397'si (%85,7) is yerinde giiriltiiye maruz kaldigini belirtti. Giiriltiye
maruz kalmanin isitme kaybu ile iligkili oldugu goriilmiistiir. 15 paket/y1l ve lizeri sigara igmek, isyerinde giiriiltiiye maruz kalmayi ifade
etmek ve ¢alisma ortaminda kulaklik, kimyasal maddeler kullanmamak; kursun, manganez ve civa gibi herhangi birine maruz kalmak
isitme kaybi agisindan 6nemli bir fark yaratmigtir.

Sonuclar Kulaklik gibi kisisel koruyucu ekipmanlarin dogru kullanimi bireysel faktorlere baghdir. Yanhs ve yetersiz kulaklik kullanimi giiriilti
kaynakli isitme kaybinda 6nemli bir faktordiir. Bu nedenle miithendislik 6nlemleri birincil 6nleyici yontemler arasinda son derece
onemlidir. Sigara igmek, kimyasal maruziyet giiriiltii kaynakl isitme kaybinda etkili faktorlerdir.

Anahtar Isitme kayby, giiriiltii, meslek hastalig:
kelimeler
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INTRODUCTION

According to the International Labor Organization (ILO),
"noise" includes any sound that causes hearing loss or is
harmful to health or poses other hazards (1). Noise is an
important hazard in terms of both occupational and
environmental pollution, affecting hearing and perception in
humans negatively, causing physiological and psychological
disorders, reducing work performance and quality (2).

People are exposed to noise from noisy vehicles, equipment,
loud music, large vehicles, etc. throughout their lives.
However, this form of noise that people are exposed to does
not mostly affect hearing (1). Chronic hearing loss due to
noise is the result of cumulative cochlear noise exposure,
that is, the result of cumulative microtrauma, and is the most
common cause of hearing loss (3). This loss is a
sensorineural hearing loss due to damage to the hairy cells
in the cochlea. Loss begins as the exposure repeats. Early
changes are in the form of affecting cells in the cochlea floor
and start around 4000 Hz on the audiometric graph. As the
exposure continues, the 4000 Hz based notch deepens and
expands. Noise-related hearingloss (NRHL) is always seen in
neurosensory type and often bilateral (4). Noise causes
temporary and permanent threshold shift in hearing, causes
acoustic trauma and reduces labor productivity by 30-60%
(5-6). It can also cause physiological damage (cramps, stress,
hypertension, tachycardia, etc.) and psychological damage
(anxiety, fatigue, insomnia, etc.) (7).

NRHL is one of the most common preventable occupational
diseases. Occupational diseases are cases of temporary or
permanent illness, disability or mental failure that the
insured suffers due to a recurring reason or due to the
execution conditions of the job, depending on the nature of
the job (8). The ILO estimates that some 2.3 million women
and men around the world succumb to work-related
accidents or diseases every year. Worldwide, 160 million
victims of work-related illnesses annually (9). According to
the statistics of 2021, 1207 occupational diseases were
diagnosed by the Social Security Institution (SSI) in Turkey.
In 2021, 55 people were reported as NRHL (effects of noise
in the inner ear) by the SSI. This low number is due to
reasons such as the prevalence of unregistered work in our
country and the problems experienced in the detection of
occupational diseases (10). Although the Social Insurance
and General Health Insurance Law seems to cover all
employees, public employees are not included in the
notification of work accidents and occupational diseases
(11).

Mining, iron and metal industry, stone, earthworks, timber
and carpentry, textile and leather industry, construction
works, paper industry, printing industry, transportation
noise are high business lines (12-13).

In this study, it was aimed to determine the frequency of
noise-related hearing loss and related socio-demographic
and occupational factors in applicants to a University
Hospital Occupational Diseases Clinic.

METHOD

The population of the cross-sectional study consisted of 433
employees who applied to the University Hospital
Occupational Diseases Clinic between November 2015 and
November 2018, who underwent audiometry examination.
Employees who did not undergo audiometry examination
were not included. One of the patients who applied to our
outpatient clinic was excluded from the study because of
congenital bilateral total hearing loss. The study was started
after the approval of the Ege University Ethics Committee on
11.12.2018 with Decision No: 18-12/7. The data of the
workers were obtained from the occupational diseases’
anamnesis form developed by the relevant university's
Occupational and Occupational Diseases Department and
filled in on the basis of the statement, and the exposure
assessment form developed in the same way.

Occupational diseases clinic where the research was carried
out Turkey's occupational diseases clinic is established to
train specialists and is one of the first education and research
clinics that started to offer specialty training. Polyclinic
evaluates occupational disease applications with SSI referral
as of November 2015 and and prepares occupational disease
reports to be sent to SSI.

In our study, the variables of the study to evaluate noise-
induced hearing loss; gender, age, smoking and alcohol
consumption status, being overweight and having a work
accident in the last 1 year, using headphones, hypertension,
allergy and chronic disease, in the
environment. These findings were obtained from the files of
retrospective employees.

chemical odor

Hearing-related problems evaluated by the
Otorhinolaryngology specialists of the university and
audiometric examination was performed with Madsen Itera
[T audiometry device.

were
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In audiometric examinations, in assessing the test results,
the hearing threshold values at 4000 Hz along with the
arithmetic mean of the hearing values at 500-1000-2000 Hz
were taken into consideration while evaluating the test
results. ISO 1999 and American National Standard ANSI S3-
1 were taken into consideration in the acceptance of pure
sound mean and 4000 Hz hearing threshold (14,15).

Patients with normal pure tone average and frequency of
4000 Hz and more than 25dB symmetric sensorineural
hearing loss are accepted as NRHL. Those who have
unilateral hearing loss at different levels on the right or left
side compared to the pure sound average and those with
notches at 4000 Hz were also evaluated as unilateral NRHL
(16,17).

SPSS 21.0 program was used in the analysis of the data. In
the analysis, descriptive statistics and chi-square were
applied and p <0.05 level was accepted statistically
significant.

RESULTS

The way the study was conducted is shown in the Figurel.

University Hospital Occupational Diseases
Clinic

- \

SSI Referred Patient Application

433 Patients Undergoing
Audiometry Testing

(retrospective research)

gender, age, \[

smoking and alcohol

Audiometry;
Arithmetic mean of
hearing threshold
values at 4000 Hz and
hearing values at
500-1000-2000 Hz

consumption status,
being overweight
and having a work
accident in the last 1
year, using
headphones,
hypertension,
allergy and chronic
disease, chemical
odor in the

Exposure to noise in the work
Not using headphones

¥

Noise-induced hearing loss

Figure 1. The way of working

A total of 430 patients, 36 (%8.2) women and 394 (%91.8)
men, who applied to the outpatient clinic within a three-year
period, were included in the study. By performing
audiometry examination by otorhinolaryngology specialists,
employees with bilateral neurosensory hearing loss were
evaluated as those with noise-induced hearing loss. The
average age of our patients is 39.00 # 8.61, minimum age is
17, maximum age is 74. According to their educational
status, 55.6% ( 239) of the applicants stated that they
received education at the level of primary and secondary
education, 33.5% (144) at high school, 11% (47) at the
undergraduate, university and postgraduate. 2.3% of our
participants are below the minimum wage, 19.3% of them
(83) have a minimum wage level and 337 (78.4%) have a
higher income level than the minimum wage. While of our
24.4% (105 patients) whose smoking was questioned stated
that they never smoked, 24.7% (106) quitand 50.9% (219)
still answered.

While 48.4% (208 people ) of the patients who participated
in our study were overweight (BMI=25), 21.9% (94 people)
were obese (BMI=30). When we grouped the participants as
underweight, normal, overweight and obese according to
body mass index in our study, there was no significant
difference between the groups with and without hearing loss
(table-1).

It was observed that 48.8% (210 people) of the applicants to
the outpatient clinic had a previously diagnosed comorbid
disease. 20% (86 people) of the participants stated that they
had any history of allergy, 7.4% (32 people Jwere diagnosed
with hypertension.

Considering the distribution of the sectors in which the
patients are working, it was seen that 54.9% (236 workers)
of the most applications were from the cement, glass, soil,
ceramic industry.

When the applicants’ exposure to occupational risk factors
in their workplace was questioned, 84.9% (365 people) were
exposed to noise, 36.7% (158 people) smelling chemical in
the work environment.

60.7% (261 people) of the workers who were asked to use
earplugs as personal protectors stated that they used one of
type of headphones.
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There was no significant difference between participants

with or without hearing loss in terms of gender, smoking and
alcohol use ( Table-1).

Table 1: Distribution of Gender, Age, Level of Smoking
and Hearing Loss in Application According to the
Diagnosis of Hearing Loss

Number Hearing loss | No hearing | p
Variables loss value
n % n % n %
Gender 0.98
Female 36 8.2 9 23.7 |29 76.3
Male 394 ]191.8 | 100 23.5 | 325 76.5
Age 0.10
<40 215 | 50.0 | 40 186 | 175 81.4
240 215 | 50.0 | 54 251 | 161 74.9
Smaoking 0.34
Never 105 | 24.4 | 19 18.1 86 81.9
Left 106 247 |21 19.8 | 85 80.2
Still Using 219 | 509 | 54 253 | 165 74.7
Alcohol 0.12
Yes 79 18.4 | 12 15.2 | 67 84.8
No 346 | 80.5 | 82 23.7 | 264 76.3
Unspecified 5 12 |0 0 5 100
BMI Category 0.19
< 18,5 weak 12 2.8 3 25 9 75
18,5-24.9 normal 116 | 27 19 16.4 | 97 83.6
25-29.9 overweight 208 | 48.4 | 45 216 | 163 78.4
230 obese 94 [219|27 |287 |67 |713
Hearing Complaint 0.28
Yes 213 |1 495 | 56 26.3 | 157 73.7
No 217 | 50.5 | 38 216 | 179 78.4

BMI: Body mass index

57.7% of our participants (248 people) stated that they had
a work accident in the last year. The group without hearing
loss stated that they had a higher rate of work accidents than
the group diagnosed with hearing loss. The difference was
statistically significant (p = 0.00) (Table-2).

60.7% (261 people) of 397 people working in noisy
environment stated that they use headphones. Hearing loss
was found to be significantly high in the group who stated
that they did not use headphones despite the noise exposure
(p=< 0.05) (Table-2).

Table 2: Distribution of Participants’ Working Year,
Occupational Accident and Earphone Usage Status
According to the Diagnosis of Hearing Loss in the Last 1
Year

Variables Number Hearing No hearing | p value
loss loss

n % n % n %
Having a Work Accident in <0.05
the Last 1 Year

248 | 57.7 | 35 141 | 213 | 859
Yes

182 | 423 | 59 324 (123 | 67.6
No
Using Earplugs as Personal 0.33
Protection

261 | 60.7 | 53 203 | 208 | 79.7
Yes
No

169 [39.3 |41 24.3 | 128 | 75,7
Describing Noise Exposure <0.05
and Using Earplugs

261 | 60.7 | 53 203 | 208 | 79.7
Yes

169 [39.3 |41 24.3 | 128 | 75.7
No

There was no significant relationship between patients with
and without a diagnosis of hearing loss in terms of having a
chronic disease (Table- 3).

Table 3: Distribution of Comorbid Diseases of the
Participants According to the Diagnosis of Hearing Loss

Variables Number (% in | Hearing loss No hearing | p
total) loss value
n % n % n %
Presence of 0.15
Comorbid Disease
Yes
210 48,8 52 24.8 158 75.2
No
220 51.2 42 19.1 178 80.9
Allergy 0.33
Yes 86 20 16 18.6 70 81.4
No 339 78.8 78 23 261 |77
Unspecified 5 1.2 0 0 5 100
Hypertension 0.65
Yes 32 7.4 8 25 24 75
No 398 92.6 86 231 312 | 769
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Hearing loss was found to be significantly more common in
patients who stated that they were exposed to noise (ps<
0.05) (Table-4). There was no significant difference in

hearing loss with exposure to any of lead, manganese, or
mercury (Table-4).

Table 4: Distribution of Participants’ History of
Exposure to Some of the Occupational Risk Factors
According to Hearing Loss Status

Variables Number (% in | Hearingloss | No hearing | p value
total) loss
n % n % n %
Exposuring to Noise
Yes 365 84.9 89 | 244 276 | 75.6 <0.05
No 65 15.1 5 7.7 60 923
To be Finding Smelling Chemical in the 0.67
‘Working Environment
Yes
158 36.7 42 266 | 116 | 73.4
No
272 63.6 52 19.1 | 220 | 80.9
DISCUSSION

NRHL is quite common among preventable occupational
diseases. Occupational hearing loss was diagnosed in 21.9%
(94 people) of 430 patients who applied to our outpatient
clinic. It is observed that 23.5% (91 people) of 392 male
workers in 7 workshops in Izmir who participated in
Ozturk's thesis study were diagnosed with noise-induced
hearing loss as in our study (18). In a similar study, 99
workers working in an administrative office in India were
evaluated and hearing loss was found in 21.7% (22 persons)
(19).

Nelson et al. reported that the risk of noise-induced hearing
loss in men is three times higher than in women (20). 8.2%
(38 people) of the participants in our study were women and
91.8% (425 people) were men. There was no significant
gender difference in our study in terms of the diagnosis of
occupational hearing loss. The reason for this is thought to
be due to the fact that the number of female patients is
approximately 10 times less than the number of male
patients.

In the study of Louw et al., it was stated that advancing age is
a risk factor for noise-induced hearing impairment (21). In
our study, hearing loss in the 40 years and older group was
similar to younger age groups.

It has been observed that smoking significantly affects
hearing loss at all frequencies in workers exposed to noise.
Studies have shown that there
relationship between the amount of smoking and low-

is a dose-response

frequency hearing thresholds (22). In a study conducted in
China; Smoking was significantly associated with both
speech frequency and high-frequency hearing loss in men,
but not women (23). In our study, no significant relationship
was found between hearing loss and smoking status. The
reason for this may be that the amount of smoking and the
duration of quitting and the duration of quitting are not
known clearly.

In the study of Park et al., a positive correlation was found
between alcohol dependence and hearing loss (24) . In a
meta-analysis study of 18 studies published in the last 25
years by Qian et al., it was shown that there is a significant
relationship between alcohol consumption and hearing loss
(25).In our study, no significant relationship was found
between hearing loss and alcohol consumption status. This
may be because the amount of alcohol consumption is not
known, or it may be because the people included in the study
did not have alcohol dependence.

In the study of Lalwani et al, 1488 adolescents were
evaluated and obesity was found to be a risk factor for the
increase in sensorineural hearing loss (SNHL) (26). In a
study conducted in children, the relationship between
obesity and bilateral SNHL was investigated, although it was
not associated with obesity, bilateral SNHL was more
common in low-weight children compared to normal-weight
children (27). In our study, when we grouped the
participants as underweight, normal, overweight and obese
according to body mass index, we could not find a significant
difference between the groups with and without hearing
loss. In our study, there was no difference in obesity between
the groups with and without hearing loss. The reason for this
is thought to be due to the small number of participants.

Farouk et al, reported that there is a positive correlation
between the ambient noise level and the frequency of NRHL
diagnosis in a textile factory (28).In a study conducted in
Denizli, the frequency of noise-induced hearing loss
increases up to 33% in people who work in noisy
environments with 85 dB and above and do not use personal
protective equipment (12). In our study, more hearing loss
was observed in those exposed to noise.

[thas been observed in many studies that environmental and
occupational chemical exposure may cause hearing loss.
Cases of hearing loss due to asbestos and pesticide exposure
have been reported (29). Studies have shown that lead and
cadmium can damage nerve conduction in the cochlea or
vestibular system,
Rabinowitz et al. observed hearing loss more frequently in

causing significant hearing loss.
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those with solvent exposure (30). In a Chinese study,
combined exposure to noise and low-level TEXS(toluene,
ethylbenzene, xylene, and styrene ) was shown to cause
SFHL(speech-frequency hearing loss) each in hearing
function more often than exposure alone (31). In a published
review, although no clear relationship was observed
between lead and hearing loss, it was observed that as lead
exposure increased, it had a positive effect on hearing loss
(32). Similarly, in our study, there was no significant
difference between the use of odoriferous chemicals in the
working environment and hearing loss. The reason for this

may be that we do not know what kind of chemicals and how
much and how.

In various studies, a negative correlation was found between
the frequency of earplug use and hearing loss (33). In our
study, the rate of hearing loss was found to be higher in those
who described the noise they were exposed to in the
workplace and did not use earplugs.

Occupational noise exposure and hearing impairment have a
negative impact on work safety and increase the likelihood
of work-related injuries. Although this has been shown in
researches (34,35). In our study, the frequency of having a
work accident was found to be lower in patients with hearing
loss, in contrast with these studies. This may be because our
participants only had a history of occupational accident in
the last year.

Cayir et al. In a study they conducted, blood pressure was
found to be higher in people who were exposed to a total of
75 dB noise for 4 hours a day (36). It has been shown that
the prevalence of arterial hypertension due to noise
increases around the airport (37). Zhang et al. High
frequency hearing loss on audiometry, ECG abnormalities
and hypertension were observed more in noise-exposed
workers (38).
difference in hypertension between those who were exposed
to noise and those who were not. The presence of
hypertension in the history of the participants in our study
may be due to the verbal statements of the patients.

In our study, there was no significant

Limitations of the Research

As this was a hospital-based study, the data were taken from
the files of the workers involved.

* Some of the data, such as noise exposure, is based on the
workers' statement and may be affected by factors such as
personal sensitivity level, sociocultural level.

« The inaccessibility of workplace noise measurements and
the inability to access patients’ employment and periodic
examination information limits our information.

¢ In the outpatient clinic records, it has been questioned
whether patients used hearing protectors, and there is no
clear information about the duration they use, the type of
protector and whether it is used effectively.

CONCLUSIONS AND RECOMMENDATIONS

Noise is of great importance in occupational hearing loss in
our research and other studies. Measures to be taken to
prevent occupational hearing loss are of great importance.
Causes such as smoking, chemicals and age increase the
effectiveness of hearing loss due to noise. For this reason,
while taking the work history and medical history, it should
be questioned in detail and sufficient time should be
allocated. New research is needed for the development and
advancement of this field.

It has been shown again that the correct and effective use of
personal protective equipment such as earplugs depends on
individual factors and cannot be among the priority
protective measures. Therefore, engineering measures are
extremely important among primary protective methods
(12,33).

In order to prevent occupational hearing loss, workplace
should be performed. Workplace risk
assessment should be done. Workplace noise mapping

supervision

should be made by measuring workplace noise and
employees' personal noise exposure. Necessary technical
and engineering measures should be taken to reduce noise.
Employees should be trained to use their personal
protectors effectively. At the recruitment examination,
individuals at risk for their noisy exposure should be
identified and regular periodic examinations should be
planned according to the result of the risk assessment (13).

Since this study was retrospectively analyzed, there are
some inadequacies. Future studies are needed. This study
can guide us on what we should pay attention to when doing
future studies.
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Thesis

Occupational diseases are extremely important in that they
are almost entirely preventable diseases. Hearing loss due to
noise in the workplace is a kind of occupational disease that
can be prevented by various protective measures and
negatively affects the quality of life of the person.

The aim of our study is to select those diagnosed with noise-
induced hearing loss from all patients who applied to our
outpatient clinic, and to determine the cause of hearing loss,
if any, by revealing their demographic characteristics, to
identify additional diseases and to draw attention to the
importance of occupational protective measures.
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