JOHE

Journal of Occupational Hygiene Engineering

J Occup Hyg Eng, 2025; 11(4): 345-353 Doi: 10.32592/joohe.11.4.345
https://johe.umsha.ac.ir

UMSHA Press

w : L))
Original Article oy

A Study on the Effect of Occupational Noise Exposure on
Aggression among Workers in the Polymer Manufacturing
Industry

Fatemeh Borazjani' ", Mohsen Aliabadi' **, Maryam Farhadian? ™, Mohammad Babamiri*

1. Department of Occupational Health Engineering, School of Health, Hamadan University of Medical Sciences, Iran
2. Department of Biostatistics, School of Health, Hamadan University of Medical Sciences, Hamadan, Iran
3. Department of Psychology, Hamadan University of Medical Sciences, Hamadan, Iran

Abstract

Article history:

Received: 26 April 2025
Revised: 16 May 2025
Accepted: 29 May 2025
ePublished: 28 June 2025

Background and Objective: Exposure to sound levels above the permissible
occupational limits in industrial environments, in addition to causing auditory
effects, can impact cognitive performance and emotional states, leading to
human errors and ultimately workplace accidents. Accordingly, this study
aimed to investigate the effect of noise on aggression levels among industrial
workers.

Materials and Methods: This cross-sectional study was conducted on female
workers employed in a polymer product manufacturing industry in Bushehr
Province, Iran. A total of 161 participants were voluntarily selected through
random sampling, after obtaining written informed consent. Based on their
noise exposure levels, workers were divided into three groups: Group 1
(exposed to noise levels below 75 dB), Group 2 (exposed to noise levels

*Corresponding  author: ~ Fatemeh between 75 and 85dB), and Group 3 (exposed to noise levels above 85dB).
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chupatl'onal Health analyzed using SPSS software (version 21) through one-way ANOVA, paired t-
Engineering, SCh(_)Ol o_f Health, test, independent t-test, and Pearson correlation coefficient.
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>85dB were 65.24+1.29, 69.02+1.7, and 79.93+1.66, respectively. There was a
statistically significant difference in terms of the level of aggression in the
groups exposed to sound below 75 dB and sound between 75 and 85dB, with
the group exposed to sound above 85dB (P<0.001).

Conclusion: The results of this study indicate that, despite controlling for other
parameters, increased noise levels in the workplace lead to higher aggression
among individuals. Aggression may be influenced by various factors, such as
job dissatisfaction, family issues, heat (unfavorable weather conditions), and
air pollution at the workplace. These factors, alongside noise pollution, pose
health risks to workers in industrial settings, and implementing preventive
programs can effectively reduce the occurrence of accidents.
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Extended Abstract

Background and Objective

Noise, which arises from the extensive
utilization of machinery, is identified as one of
the most common pollutants found in the
workplace. The World Health Organization and
the European Environment Agency assert that
noise represents a considerable danger to
physical and mental well-being. The primary
concern regarding industrial noise is its
detrimental impact on the auditory system;
however, exposure to noise can also result in
psychological effects (e.g., stress, fatigue,
insomnia, and irritability). Studies show that
about 600 million workers in the world and
about 2 million people in Iran are exposed to
noise above the permissible limit (85dB).
Exposure to noise can lead to noise annoyance,
distress, and psychological discomfort. Auditory
effects include tinnitus and temporary or
permanent hearing loss; however, non-auditory
effects (including sleep disturbance, decreased
concentration, mood changes, aggression,
anxiety) and even changes in the nervous system
are also significant. Several studies have
examined the effect of noise on cognitive
function; however, emotional and behavioral
aspects (e.g., aggression) have received less
attention. With this background in mind, and
given the importance of mental health in
organizational productivity and employee
performance, it is essential to identify the
psychological effects of noise. Accordingly, this
study aimed to investigate the relationship
between noise exposure and aggression among
women working in an industrial environment.

Materials and Methods

Following the approval of the Ethics Committee,
this study was conducted on female workers
employed in a polymer products manufacturing
industry in Bushehr from February 2024 to May
2024. In total, 161 women meeting the specified
inclusion criteria (at least 2 years of work
experience, physical and mental health, no use
of certain medications or alcohol, and no
second job with loud noise) were selected and
participated in the study. It is worth mentioning
that all participants signed an informed consent
form. Moreover, they were requested not to
participate in the study during menstruation and
ovulation. Participants were divided into three
groups based on the level of noise exposure,
namely <75dB, 75-85dB, and >85dB. Sound
measurement was performed using a dosimeter,
and environmental information, such as the hall
map and the arrangement of devices, was taken
into account. The environmental sound was of
medium frequency (1000 to 2000 Hz), and the
workload was considered light. Personal
information (e.g., age, educational level, and
medical history) was collected through
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interviews and medical records. To assess
aggression, the Bass and Perry questionnaire (29
items, four dimensions of aggression) was used,
the reliability of which has been confirmed.
Furthermore, sensitivity to sound was measured
using the Weinstein questionnaire (21 items),
and personality was measured utilizing the
Eysenck questionnaire (91 items, including
extraversion, neuroticism, and psychoticism).
After  the  participants completed the
questionnaires, the data were analyzed using
SPSS software (version 21) through paired t-test,
one-way analysis of variance, and Pearson
correlation coefficient. A P-value of 0.05 was
considered statistically significant.

Results

This study investigated 161 women working in a
manufacturing industry in Bushehr Province,
Iran. Based on the level of noise exposure, the
participants were divided into three groups of
<75dB (n=50), 75-85dB (n=50), and >85dB (n=61).
The three groups showed no statistically
significant difference regarding mean age and
work  experience  (P=0.81 and  P=0.6,
respectively). Furthermore, the distribution of
education level between the groups did not
show assignificant difference (P=0.15). A study of
the mean aggression showed that this level was
significantly higher in the groups with higher
noise (P<0.001). The mean aggression scores in
the groups <75dB, 75-85dB, and >85dB were
65.24, 69.02, and 79.93, respectively. The
difference between groups was examined using
Tukey's post hoc test, which showed that the
aggression score was about 3.78 units higher in
the 75-85dB group, compared to that in the
<75dB group. It was about 14.69 units higher in
the >85dB group, compared to that in the <75dB
group. It was about 10.91 units higher in the
>85dB group, compared to that in the 75-85dB
group. All these differences were statistically
significant (P<0.001). Regarding the results of
regression analysis, exposure to noise >85dB
was also associated with a significant increase in
aggression, compared to noise <75dB. There was
no significant relationship between age and
work experience with aggression; however, high
sound level was a significant predictor of
increased aggression.

Discussion

Based on the findings, a significant relationship
was observed between the level of aggression
and the level of noise exposure. The level of
aggression in the group exposed to noise >85dB
was significantly higher than that in the other
groups. These results indicate the association of
increasing noise intensity with increased
aggressive behaviors. The findings of this study
are consistent with the results of previous
studies. Studies by Ali-Mohammadi et al. (2018),
Esmaeilpour et al. (2021), Ahmadi-Kanresh et al.
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(2018), and Fallah et al. (2021) have all confirmed
the relationship between workplace noise and
the occurrence of mental disorders, such as
aggression, anxiety, depression, and psychosis.
These results indicate that chronic exposure to
noise can lead to decreased concentration,
impaired conversations, decreased cognitive
performance, and increased behavioral
tensions. In general, noise is one of the
important factors affecting mental health in
industrial ~ environments.  Regarding  the
limitations of the study, one can mention the
possibility of differences in physical conditions
in the halls (e.g., air pollution or lighting),
although attempts were made to control for
these factors. It is worth mentioning that
temperatures in the halls were the same in
winter, and the workers had similar clothing and

ergonomic conditions.

Conclusion

The results of this study showed that exposure
to noise >85dB in the workplace was
significantly ~ associated  with  increased
aggression among the employees. Those
exposed to loud noise showed higher levels of
aggression, compared to the cases in the lower-
noise groups. These findings confirm the clear
relationship between noise intensity and
aggressive behavior. Chronic noise can reduce
concentration, increase stress, and impair job
performance. Furthermore, such factors as job
dissatisfaction, poor environmental conditions,
and air pollution can exacerbate these negative
effects.
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