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Özgün Araştırma Quality of Life and Self-Reported 
Symptoms in Workers Exposed to 
Excessive Noise

Aşırı Gürültüye Maruz Kalan 
İşçilerde Yaşam Kalitesi ve Öz-Bildirim 
Semptomları

ABSTRACT
Objective: 
Noise can cause physiological and psychological changes by affecting human health. This 
study aims to investigate the quality of life and self-report symptoms of tinnitus, hearing 
loss, dizziness, sleep, attention, anxiety and fatigue in workers exposed to excessive noise.

Material and Methods: 
The study included 111 workers working in noisy environments and 74 individuals not 
working in noisy environments (control group). The Short Form (SF)-36 scale was used 
to evaluate the participants' quality of life, and the visual analogue scale (VAS) was used 
to assess the self-report symptoms.

Result: 
Self-report tinnitus, hearing loss, dizziness, sleep, attention and anxiety scores of the 
workers were worse than the control group (p<0.05). In addition, the physical function, 
physical role restriction, social functionality, pain and general health scores of the work-
ers, which are the sub-dimensions of SF-36, were worse than the control group (p<0.05). 
However, there was no difference between the groups in terms of emotional role, mental 
health, and energy/vitality scores (p>0.05).

Conclusion: 
Noise increases workers' self-report symptoms and reduces their quality of life. By taking 
more precautions against workplace noise, workers' health and working performance can 
be protected.
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ÖZ
Amaç: 
Gürültü, insan sağlığını etkileyerek fizyolojik ve psikolojik 
değişikliklere neden olabilir. Bu çalışmanın amacı, gürültülü 
ortamlarda çalışan işçilerde yaşam kalitesini ve öz-bildirim 
kulak çınlaması, işitme kaybı, dizziness, uyku, dikkat, kaygı 
ve yorgunluk semptomlarını araştırmaktır. 

Gereç ve Yöntemler: 
Çalışmaya, gürültülü ortamlarda çalışan 111 işçi ve gürültülü 
ortamlarda çalışmayan 74 birey dahil edildi (kontrol grubu). 
Katılımcıların yaşam kalitelerini değerlendirmek için Kısa 
Form (KF)-36 ölçeği, öz-bildirim semptomlarını değer-
lendirmek için görsel analog skala (GAS) kullanıldı.

Bulgular: 
İşçilerin öz-bildirim kulak çınlaması, işitme kaybı, dizziness, 
uyku, dikkat ve kaygı skorları kontrol grubuna göre daha 
kötüydü (p<0.05). Ayrıca işçilerin KF-36 alt boyutlarından 
fiziksel fonksiyon, fiziksel rol kısıtlaması, sosyal işlevsellik, 
ağrı ve genel sağlık skorları kontrol grubuna göre daha kötüy-
dü (p<0.05). Ancak gruplar arasında emosyonel rol, ruhsal 
sağlık, enerji/canlılık skorları arasında bir fark yoktu (p>0.05).

Sonuç: 
Gürültü, işçilerin öz-bildirim semptomlarını artırır ve yaşam 
kalitesini azaltır. İş yerinde gürültüye karşı daha fazla önlem 
alınması ile işçilerin sağlıkları ve çalışma performansları ko-
runabilir.   

Anahtar Kelimeler: 
İşçiler, İşitme, Denge, Uyku, Kaygı  

INTRODUCTION
Noise, defined as unwanted and unpleasant loud sounds, is 
one of the most important causes of occupational disease. It 
is known that approximately 22 million individuals in the 
USA are exposed to excessive noise (1). The prevalence of 
exposure to excessive noise at work has been reported as 
25% in the USA, 15% in Canada and 20% in the European 
Union countries (2-4). This rate is even higher in developing 
countries where cheap labour is available (5). Work-related 
occupational diseases as a result of noise cause irreversible 
problems in the health of workers and loss of workforce in 
workers. Compensation and health expenditures paid for 
these occupational diseases negatively affect the economy of 
employers and countries (6).
The noise exposure level is limited to 85 dB(A) for one work-
ing day (8 hours) to prevent noise-related health problems 
(7). The primary effect of noise is on the auditory system. 
Excessive noise damages the hair cells in the inner ear, and 
noise-induced hearing loss (NIHL) occurs. Unrehabilitated 
hearing loss causes communication problems, stress, social 
isolation, loss of workforce and a decrease in cognitive ca-
pacity in workers (8). In many countries, the rights of workers 
exposed to noise are guaranteed by laws. The hearing levels 
of these workers are monitored with a pure tone audiometry 

test, which is routinely applied annually, and various protec-
tion programs are applied to these workers (9). Recent studies 
have reported that vestibular loss may also occur in workers 
exposed to noise due to the anatomical proximity of the hear-
ing and balance systems (10). As it is known, vestibular loss-
es can increase the risk of falls and occupational accidents in 
workers working under challenging conditions. In addition to 
inner ear injuries, it has been reported that there is a relation-
ship between excessive noise and depression, anxiety, cardio-
vascular diseases and annoyance (11, 12).
While it has been stated that noise affects many systems and 
quality of life, studies investigating self-reported symptoms 
from a broad perspective are limited (8-13). Knowing the 
self-reported symptoms of workers exposed to excessive 
noise also provide valuable information in estimating the 
prevalence of at-risk workers. Thus, this study aims to inves-
tigate the quality of life and self-report symptoms in workers 
exposed to excessive noise. In our study, workers' tinnitus, 
hearing loss, dizziness, sleep, attention, anxiety and fatigue 
were questioned as self-report symptoms.

MATERIAL and METHODS
This prospective case-control study was conducted on 111 
workers who applied to the otolaryngology outpatient clin-
ic and worked in noisy environments for at least one year 
(noise group). Seventy-four individuals who were similar 
to the study group in terms of age and gender and who had 
not worked in noisy environments before were included in 
the study as the control group. Participants' demographic in-
formation, smoking and alcohol use status were noted. The 
Short Form (SF)-36 scale was used to assess the participants' 
quality of life, and the visual analogue scale (VAS) was used 
to assess self-report symptoms. Participants were excluded if 
they had work-related accidents, neurological diseases (ex-
cept migraine), visual impairment that cannot be corrected 
with lenses, musculoskeletal disorders (such as amputation, 
joint replacement, rheumatoid arthritis) and uncontrollable 
systemic disease. Written and verbal consent was obtained 
from all individuals. The study was carried out in accordance 
with the Declaration of Helsinki Principles. In addition, per-
mission was obtained from the Ethics Committee of Karabük 
University Non-Interventional Clinical Research for the study 
(2021/657).

Occupation of Workers and Noise Measurement
All of the workers in the noise group were working in the 
same metal industry-machinery field. According to noise 
measurements carried out routinely annually by international 
standards (ISO 9612), workers were exposed to daily (8-hour 
working hours) average Lex was 93.2 dB(A), and the P peak 
C was 137.98 dB(C).

Evaluation of quality of life
The SF-36 scale was used to assess the quality of life. The 
Turkish validity and reliability study of the scale was per-
formed by Kocyigit et al. (14). SF-36 has eight sub-dimen-
sions and consists of 36 items. These dimensions are; physi-
cal function, physical role restriction, emotional role, energy/
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vitality, mental health, social functionality, pain and general 
health. A high score indicates a high quality of life.
Evaluation of self-reported symptoms
A visual analogue scale (VAS) was used to evaluate self-re-
ported symptoms. Tinnitus, hearing loss, dizziness, sleep, 
anxiety, attention and fatigue were evaluated with VAS. A 10 
cm line was drawn for each symptom to be evaluated on pa-
per, and the endpoints of the line were numbered 0 (no com-
plaints) to 10 (I have extreme complaints). The individual was 
asked to mark a point on this line suitable for the severity of 
their complaint. Then, the point marked by the individual was 
measured with a ruler, and the individual's VAS score was de-
termined.

Statistical analysis
IBM SPSS 21 software was used for statistical analysis. The 
normality distribution was checked with the Shapiro-Wilk 
test. Normally distributed data were presented as mean± stan-
dard deviation (sd), and non-normally distributed data were 
presented as median (minimum (min)- maximum (max)). 
To compare the quality of life and VAS scores between the 
groups, the T-Test was used if the data were normally distrib-
uted, and the Mann Whitney-U test was used if they were not. 
Which of the two tests was used is presented in the tables. The 
relationship between working time, VAS scores and quality 
of life was examined with the Spearman correlation test. In 
all statistical analyses, p<0.05 was accepted as the statistical 
significance level.

RESULTS
Of the 111 workers in the noise group, 84 (75.7%) were male; 
27 (24.3%) were female, and the mean age was 39.03±10.72 
(22-60) years. Of the 74 workers in the control group, 49 
(66.2%) were male; 25 (33.8%) were female, and the mean 
age was 37.71±7.95 (27-60) years. There was no difference 
between the groups in terms of gender and age (p:0.161, 
0.469, respectively).
Seventy-two (64.8%) workers in the noise group were work-
ing in iron and steel, 19 (17.1%) in textile, 8 (7.2%) in carpen-
try, 6 (7.7%) in laundry and 6 (7.7%) in scrap workshop. The 
workers' working time in noisy environments was 13.37±9.96 
(1-47) years. The incidence of workers' self-report symptoms 
was 91 (82%) tinnitus, 82 (73.9%) hearing loss, 75 (67.6%) 
dizziness, 90 (81.1%) sleep problem, 104 (93.7%) inattention, 
106 (95.5%) anxiety and 108 (97.3%) fatigue. The incidence 
of self-report symptoms in the control group was 25 (33.8%) 
tinnitus, 25 (33.8%) hearing loss, 34 (45.9%) dizziness, 47 
(63.5%) sleep problem, 56 (75.7%) inattention, 64 (86.5%), 
anxiety and 68 (91.9%) fatigue. Forty-eight (43.2%) of the 
workers in the noise group were smoking, and 45 (40.5%) 
were using alcohol. Forty (58.1%) of the workers in the con-
trol group were smoking, and 31 (41.9%) were using alcohol. 
There was no difference between the groups in terms of use 
(p: 0.149, 0.855, respectively).
When the VAS scores of the groups were compared, the tin-
nitus, hearing loss, dizziness, sleep problem, inattention and 
anxiety scores of the workers working in a noisy environment 
were worse than the control group (p<0.05). However, there 

was no difference between the groups in terms of fatigue 
score (p>0.05). VAS scores by groups are presented in Table I.

Table I. Visual analogue scale (VAS) scores by groups.
 

When the quality of life was compared between the groups, 
the physical function, physical role restriction, social func-
tionality, pain, and general health scores of the noise group 
were worse than the control group (p<0.05). However, there 
was no difference between the groups in terms of emotional 
role, mental health, and energy/vitality scores (p>0.05). SF-36 
sub-dimension scores according to the groups are presented 
in Table II.

Table II. Short Form-36 sub-dimension scores by groups.

Considering the relationship between working time, quality of 
life and self-report symptoms; a positive relationship between 
working time and tinnitus, hearing loss, sleep problems, in-
attention, and fatigue. There was a negative correlation with 
the sub-dimensions of the quality of life index (p<0.05). The 
relationship between working time, VAS scores and quality of 
life is presented in Table III.

Table III. The relationship between working time in noisy environments and 
VAS scores and quality of life.
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DISCUSSION
Noise, which harms human health, is examined under two 
headings; acoustic trauma and chronic workplace noise. 
Acoustic trauma describes sudden, short-term, very loud 
sounds (such as a shotgun explosion). It mainly damages 
human health directly mechanically, and some recovery can 
be observed after trauma. Chronic workplace noise describes 
prolonged exposure to loud sounds. Health problems due to 
chronic exposure occur over a period of time but are more 
permanent (15). This study investigated the quality of life and 
self-reported symptoms in individuals exposed to chronic 
workplace noise. In our study, the quality of life and self-re-
port tinnitus, hearing loss, dizziness, sleep problem, inatten-
tion and anxiety scores of the workers working in noisy envi-
ronments were worse than the control group.

Workplace noise is thought to affect the peripheral organs in 
the inner ear both metabolically and ischemically (16). Reac-
tive oxygen species (ROS) is a normal byproduct of cellular 
respiration metabolism. Noise causes an increase in the level 
of ROS in the inner ear. Increased ROS level causes oxidative 
damage to DNA, proteins, cell surface receptors and mem-
brane lipids (17). In addition, vasoconstriction occurs in the 
blood vessels supplying the cochlea due to noise exposure. 
Thus, slowing the blood flow to the cochlea affects the hair 
cells. These theories also explain the vestibular loss observed 
in some individuals with NIHL. Both vestibular and audito-
ry receptors share the membranous labyrinth, and the same 
end artery provides blood flow. Therefore, increased ROS 
or decreased blood flow to the inner ear can cause auditory 
and vestibular symptoms. Although there are many studies 
on NIHL in the literature, noise-induced vestibular loss and 
tinnitus are current issues, and interest is increasing daily. A 
study conducted in the USA reported that the prevalence of 
self-report hearing loss and tinnitus in individuals exposed to 
noise was higher than in individuals not exposed to noise, and 
the prevalence of hearing loss and tinnitus was 23% and 15%, 
respectively (18). 

Another study using VAS reported that the prevalence of tin-
nitus, hearing loss and vertigo attacks in workers was 76.2%, 
52.4% and 30.9%, respectively (19). In our study, the preva-
lence of tinnitus, hearing loss and dizziness were 82%, 73.9% 
and 67.6%, respectively. These differences in prevalence may 
be due to the method used to reveal the symptoms and the dif-
ferences in the questions. Yes/no answers are very sharp de-
cisions, and individuals must respond according to the domi-
nant side. The VAS, which is used as a useful tool for grading 
pain, can be used to detect and rate many other symptoms, 
as we used in our study. With VAS, symptoms can be graded 
from 0 to 10. Therefore, mild symptoms are also considered 
in the evaluations with VAS, and the prevalence may increase. 
The reason why dizziness is more prevalent in our study may 
be our questioning of all types of dizziness (vertigo, disequi-
librium, presyncope or lightheadedness). 

Noise is a non-specific biological stressor that can affect the 
entire physiological system of the body beyond the inner ear. 
The effects of noise on stress have been investigated, and it 
has been reported that it causes negative changes in stress 
hormones (20). Due to these hormonal changes, individuals' 
heart rate, respiratory rate and blood pressure increase while 
their attention level decreases. Consistent with the literature in 
our study, it was determined that the noise group experienced 
more sleep problems, inattention and anxiety than the control 
group (21-24). These negatives have often been associated 
with sleep annoyance. Beheshti et al., stated in their study 
that noise causes annoyance, and annoyance also causes sleep 
problems (21). In other words, they emphasized that noise in-
directly causes sleep disturbance by causing noise annoyance. 
Similarly, Beutel et al., stated that noise annoyance triggers 
stress, and stress can worsen psychiatric disorders such as 
anxiety (24). 

Quality of life, defined as individuals' perception of their po-
sition in life about their goals, expectations, standards and 
concerns, is directly related to the health status of individuals. 
Therefore, the noise exposure of workers who have to work to 
survive can affect the quality of life and the health of workers. 
Otoghile et al., evaluated the workers' quality of life working 
in the sawmill with the World Health Organization Quality of 
Life (WHO-QoL) (25). They reported a significant decrease 
in the general, physical and psychological components of the 
workers' quality of life due to occupational noise. In another 
study, the quality of life of workers working in noisy environ-
ments was evaluated with the WHO-QoL (13). The authors 
reported that the workers' social and physical quality of life 
scores were worse than the control group, and there was no 
difference between the mental and environmental quality of 
life scores. In our study, unlike these studies, we evaluated 
workers' quality of life with SF-36. Physical function, phys-
ical role restriction, social functionality, pain and general 
health scores, which are sub-dimensions of the scale, were 
worse than the control group. Therefore, the physiological 
and psychological effects of noise on individuals may have 
reduced their quality of life (21-24).

Although noise is a type of pollution, such as soil and wa-
ter pollution, it is considered less important because it is not 
permanent (it disappears with the termination of the noise). 
However, the effects of noise can cause permanent health 
problems. The effects of noise can be reduced by some ap-
plicable methods, such as informing the workers more about 
noise, encouraging them to use hearing protection, and mak-
ing noisy/quiet environment rotations at specific intervals. In 
this way, the adverse effects that will affect the workers' health 
and work performance can be reduced.
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CONCLUSION
Our study determined that the quality of life and self-report-
ed tinnitus, hearing loss, dizziness, insomnia, inattention and 
anxiety scores of the workers working in noisy environments 
were worse than the control group. By taking more precau-
tions against workplace noise, workers' health and working 
performance can be protected.

Ethics Committee Approval: 
This research complies with all the relevant national regula-
tions, institutional policies and is in accordance with the te-
nets of the Helsinki Declaration, and has been approved by the 
Ethics Committee of Karabük University Non-Interventional 
Clinical Research (approval number: 2021/-657).

Informed Consent: 
All the participants’ rights were protected and written in-
formed consents were obtained before the procedures accord-
ing to the Helsinki Declaration.

Author Contributions: 
Concept – E.S., Ç,K.; Design - E.S., Ç,K.; Supervision – N.Y.; 
Resources - E.S., Ç,K.; Materials - E.S., Ç,K.;  Data Collec-
tion and/or Processing - E.S., Ç,K.; Analysis and/ or Interpre-
tation - E.S., Ç,K. N.Y.; Literature Search E.S., Ç,K. N.Y.; 
Writing Manuscript - E.S., Ç,K. N.Y.; Critical Review - N.Y. 

Conflict of Interest: 
The authors have no conflict of interest to declare. 

Financial Disclosure: 
The authors declared that this study has received no financial 
support.



540

A
kd

 M
ed

 J 
20

24
;1

0(
3)

  S
oy

le
m

ez
 E

. e
t a

l.
RE

FE
RE

NC
ES 1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Tak S, Davis RR, Calvert GM. Exposure to haz-
ardous workplace noise and use of hearing pro-
tection devices among US workers- NHANES, 
1999–2004. Am J Ind Med 2009; 52(5):358–71.

Kerns E, Masterson EA, Themann CL, Calvert 
GM. Cardiovascular conditions, hearing difficul-
ty, and occupational noise exposure within U.S. 
industries and occupations. Am J Ind Med 2018; 
61:477–91.

Eurostat. Work and Health in the EU: A Statisti-
cal Portrait, Luxemborg Office for Official Pub-
lications of the European Communities. 2004 
http://edz.bib.uni-mannheim.de/www-edz/pdf/
eurostat/04/KS-57-04-807- EN-N-EN.pdf (Last 
viewed 16 December 2022).

Feder K, Michaud D, McNamee J, Fitzpatrick E, 
Davies, H. Leroux T. Prevalence of hazardous 
occupational noise exposure, hearing loss, and 
hearing protection usage among a representative 
sample of working Canadians. J Occup Environ 
Med 2017; 59(1): 92–113.

Nelson DI, Nelson RY, Concha-Barrientos M, 
Fingerhut M. The global burden of occupational 
noise-induced hearing loss. Am J Ind Med 2005; 
48(6):446-58. 

Yokoyama K, Iijima S, Ito H, Kan M. The so-
cio-economic impact of occupational diseases and 
injuries. Ind Health 2013; 51(5):459-61. 

Almaayeh M, Al-Musa A, Khader YS. Prevalence 
of noise induced hearing loss among Jordanian in-
dustrial workers and its associated factors. Work 
2018; 61(2):267–71.

Themann C L, Suter AH, Stephenson MR. Na-
tional research agenda for the prevention of oc-
cupational hearing loss-Part 1. Sem. Hear 2013; 
34(3): 145–207.

Nkosi V, Claassen N, Voyi K. Occupational noi-
seinduced hearing loss prevelence and noise 
abatement techniques in a steel – making plant. 
Occup Health Southern Afr 2015; 25:12–18.

Yilmaz N, Ila K, Soylemez E, Ozdek A. Evalua-
tion of vestibular system with vHIT in industri-
al workers with noise-induced hearing loss. Eur 
Arch Otorhinolaryngol 2018; 275(11): 2659- 65.

Basner M, Babisch W, Davis A, Brink M, Clark 
C, Janssen S, Stansfeld S. Auditory and non-au-
ditory effects of noise on health Lancet 2014; 
383(9925): 1325–32.

Akan Z. Yilmaz A. Ozdemir O. Ali KM. Noise 
Pollution, Psychiatric Symptoms and Quality of 
Life: Noise Problem in the East Region of Turkey. 
Annals of Medical Research 2021; 9(2):75–81.

Orhan HB. Müjdeci B. Investigation of health-re-
lated quality of life in factory workers who work 
in noisy environments. Medeniyet Medical Jour-
nal 2016; 31(1):37-45.

Koçyiğit H, Aydemir Ö, Fişek G. Kısa Form-
36’nın Türkçe versiyonunun güvenilirliği ve 
geçerliliği. İlaç ve Tedavi Dergisi 1999; 12:102-6.

Themann CL, Masterson EA. Occupational noise 
exposure: A review of its effects, epidemiology, 
and impact with recommendations for reducing 
its burden. J Acoust Soc Am 2019; 146(5):3879. 

Themann CL, Masterson EA. Occupational noise 
exposure: A review of its effects, epidemiology, 
and impact with recommendations for reducing 
its burden. J Acoust Soc Am 2019; 146(5):3879. 

Kurabi A, Keithley EM, Housley GD, Ryan AF, 
Wong AC. Cellular mechanisms of noise-induced 
hearing loss. Hear Res 2017; 349:129-37. 

Masterson EA, Themann CL, Luckhaupt SE, Li 
J, Calvert GM. Hearing difficulty and tinnitus 
among U.S. workers and non-workers in 2007. 
Am J Ind Med 2016; 59(4):290-300. 

Al Kindy SA. Do long-term noise exposure cause 
equilibrium problems? A cross-sectional study. 
Saudi J Health Sci 2017; 6:88-91.

Centrell RW. Physiological effects of noise, Oto-
laryngologic Clinics of North America 1979; 12: 
537–49.

Beheshti MH, Koohpaei A, Chahack AF, Em-
kani M, Kianmehr M, Hajizadeh R. Relation-
ship between the Dose of Noise Exposure with 
Sleep Quality and Noise Annoyance in Industri-
al Workers. Research J. Pharm. and Tech 2018; 
11(10):4581-6.



541

A
kd

 M
ed

 J 
20

24
;1

0(
3)

 S
oy

le
m

ez
 E

. e
t a

l.

22.

23.

24.

25.

Halperin D. Environmental noise and sleep dis-
turbances: A threat to health? Sleep Sci 2014; 
7(4):209-12. 

Basner M, Brink M, Bristow A, de Kluizenaar 
Y, Finegold L, Hong J, Janssen SA, Klaeboe R, 
Leroux T, Liebl A, Matsui T, Schwela D, Sliwins-
ka-Kowalska M, Sörqvist P. ICBEN review of 
research on the biological effects of noise 2011–
2014. Noise Health 2015; 17:57–82.

Beutel ME, Jünger C, Klein EM, Wild P, Lackner 
K, Blettner M, Binder H, Michal M, Wiltink J, 
Brähler E, Münzel T. Noise Annoyance Is Associ-
ated with Depression and Anxiety in the General 
Population- The Contribution of Aircraft Noise. 
PLoS One 2016; 11(5):e0155357. 

Otoghile B, Onakoya PA, Otoghile CC. Effects of 
occupational noise on quality of life. Int J Otorhi-
nolaryngol Head Neck Surg 2018; 4:1142-6.


