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Abstract

Background Noise-Induced Hearing Loss (NIHL) may have a significant effect on individual job performance (1JP).
These effects may exert through aggression and work-related quality of life (WRQol). Hence, the present study was
conducted to investigate the modeling of the impact of NIHL on IJP by exploring the role of aggression and WRQolL.

Methods In 2022, a comprehensive study was carried out on 335 industrial workers in Kaveh Industrial Town, Saveh,
Iran. The study encompassed a range of assessments, including a questionnaire-based survey that included the IJP
questionnaire, WRQol questionnaire, and Aggression questionnaire, as well as a pure tone audiometry test. The data
gathered from these assessments were analyzed using structural equation modeling, providing a robust framework
for understanding the complex relationships between variables.

Results Based on Spearman correlation test there is a negative correlation between NIHL ., and WRQoL and 1JR,
with coefficients of -0.459 (P-value <0.01) and —0.575 (P-value < 0.01), respectively. Additionally, there is a positive
correlation between NIHL,.,; and aggression, with a coefficient of 0.374 (P-value < 0.05). The direct effect coefficients
for the impact of NIHL,;; on WRQoL, aggression, and IJP were —0.412, 0.453, and —0.128, respectively. Moreover, the
indirect effect coefficients of NIHL,,, on the JP through aggression, through WRQoL, and through both aggression
and WRQol were —0.057,-0.275, and —0.078, respectively.

Conclusion Overall, the results indicate that NIHL had a negative and positive association with WRQol and
aggression among workers, respectively. Furthermore, IJP was found to be directly and indirectly influenced by NIHL,
through reduced WRQoL and aggressive behavior as negative consequences of NIHL.
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Introduction

Exposure to occupational noise can have a plethora of
detrimental effects on workers [1], with Noise-induced
hearing loss (NIHL) being one of the most common
risk and prevalent complaints [2, 3]. NIHL is widely
recognized as the most significant complication arising
from exposure to noises exceeding 85 decibels [4]. The
incidence of NIHL is contingent upon the sound level,
frequency characteristics, rate of level changes, impul-
siveness, temporal characteristics, and individual suscep-
tibility [5, 6.

According to the World Health Organization, approxi-
mately 10% of the global population is exposed to noise
levels that have the potential to NIHL [7]. Roughly 16% of
instances of adult NIHL can be attributed to exposure to
occupational noise [8]. Zhou et al’s 2021 study reported
that between 1990 and 2017, the global burden of disease,
measured in disability-adjusted life years (DALYs), attrib-
utable to occupational NIHL rose from 3.3 to 6.0 million,
with the most significant increase observed in low-
income countries (110.7%) [9].

NIHL can give rise to a range of symptoms, such as
impaired speech intelligibility, depressive symptoms,
diminished quality of work life, heightened aggres-
sion, social isolation, reduced social interactions, and
decreased job performance [10-14]. The impact of occu-
pational hearing loss (HL) on quality of life, as well as
work-related quality of life (WRQoL), is substantial [15].
These effects can manifest in various ways. Dalton et
al’s study demonstrated that individuals with HL expe-
rience greater reductions in both mental and physical
components than those with mild HL, defined as hav-
ing a PTA of 26-40 dB HL [15, 16]. Given that HL can
lead to depression and social communication difficul-
ties, it stands to reason, reductions in these components
may negatively impact both the professional and personal
lives of individuals with HL.

Beyond the aforementioned effects, HL can signifi-
cantly impact behavioral aspects in humans. In other
words, HL is a significant factor in changes to human
behavior. Veron et al's study observed that individuals
with HL frequently exhibit brain damage, learning dis-
abilities, and frustration, which may result in adverse
behavioral outcomes such as violence, aggression, and
anger [17]. Similarly, Saki et al's study revealed that indi-
viduals with significant HL may exhibit higher levels of
aggression than those with normal hearing [18]. This
aggression has been attributed to the feelings of shame
and embarrassment that often accompany HL [19].

Given that HL is a significant health disorder, it can
have a substantial impact on individuals’ quality of life
[20]. While the physical and mental health effects of
NIHL can significantly impact individuals’ WRQoL, the
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available research on the quantity and quality of these
effects is limited.

Alterations in aggression and WRQoL among
employed individuals with NIHL may potentially impact
their job performance [21, 22]. Lin et al’s study demon-
strated that workplace aggression has an adverse effect
on individuals’ job performance [23]. Typically, individual
job performance is categorized into two groups: results-
based and behavior-based performance [24]. In behavior-
based performance, the emphasis is on behaviors that
align with the organization’s objectives [25]. Based on
the aforementioned content, it can be inferred that NIHL
has a significant impact on individual behaviors. Some
of these effects may arise from the disruption of aggres-
sion and WRQoL. Behaviors that are integral to behav-
ior-based job performance, such as communication with
others, active learning, destructive behaviors, and argu-
ments with colleagues [24], are evidently impacted by
NIHL and its consequences. As such, it is imperative to
conduct research aimed at modeling how NIHL impacts
individual job performance through aggression and
WRQoL. Therefore, in this study, our aim is to present
and examine a conceptual framework that illustrates the
interaction between these variables. The model assumes
that NIHL results in a decline in WRQoL and an increase
in aggression, both of which have a negative impact on
individual job performance. Additionally, aggression and
NIHL are also associated with reduced WRQoL and indi-
vidual job performance.

Materials and methods

In 2022, this descriptive and analytical study was car-
ried out on 335 industrial workers with varying degrees
of occupational NIHL. All participants in this study
were exposed to industrial noise levels exceeding 85
dBA and were expected to utilize hearing protection
devices during work hours. Based on the assumptions of
the current research, considering a type I error of 0.05
(a=0.05), a power of 0.8 (power=f-1), and an effect
size of 0.05 (f2=0.05), the minimum required sample
size was estimated to be 279 industrial workers. The
G*Power software was used to determine the sample
size. In questionnaire-based studies, due to the possibil-
ity of incomplete responses and the application of exclu-
sion criteria, a larger sample size is typically considered.
In this study, an additional 20% sample size was included
to mitigate potential issues. The inclusion criteria for this
study were as follows: individuals with work experience
of more than one year, no history of mental illness, and
no history of head trauma or surgery. The following fac-
tors were considered as exclusion criteria for this study:
exposed to the ototoxic chemicals, a history of serving
in the air force or artillery, congenital deafness, deafness
caused by infectious diseases, ototoxic drugs, tumors or
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autoimmune diseases, and suffering from Meniere’s syn-
drome. To gather data, three active companies located in
Kaveh Industrial Town in Saveh, Iran were approached,
and the study objectives were explained to the managers
of the selected industries. Volunteers were then recruited
through a public call to participate in the study. Among
the volunteers, only those who met the inclusion criteria
were selected to participate in the study. Following that,
a suitable schedule was designed to conduct pure tone
audiometry test (PTA) and delivered the questionnaires
to the participants. Based on the study protocol, demo-
graphic, aggression, work related quality of life, and indi-
vidual job performance questionnaires were distributed
to participants to complete under the supervision of the
researcher. Subsequently, to assess the NIHL of partici-
pants, a pure-tone audiometry (PTA) test was conducted
in a mobile acoustic room designed to reduce back-
ground noise by 20 dBA, providing a silent and appro-
priate environment for conducting the PTA. The study
protocol was reviewed and approved by the medical eth-
ics committee of Saveh University of Medical Sciences,
and all study procedures were conducted in accordance
with the ethical code IRSAVEHUMS.REC.1401.34. All
participants signed written consent to participate in the
study voluntarily.

Individual job performance questionnaires (1JPQ)

This 20-question survey that evaluates the behavioral
dimensions of individual job performance, utilizing a
5-point Likert scale that ranges from 1 (Never or Low)
to 5 (Always or Very much). The total score ranges from
20 to 100, with higher scores indicating a higher level of
individual job performance (IJP). The IJPQ assesses four
aspects of job performance, which encompass task per-
formance, counterproductive work behavior, adaptive
performance and contextual performance. The overall
IJP score is calculated by summing the scores assigned to
each question, with the exception of the counterproduc-
tive work behavior dimension, which must be reversed. A
higher score on the IJPQ indicates better IJP. The validity
and reliability of this questionnaire have been confirmed
in a study conducted by Abbasi et al. [26].

Work related quality of life (WRQoL)

The WRQoL questionnaire is a professionally designed
assessment tool comprising 24 questions that aim to
evaluate the perceived quality of life of employees. The
questionnaire utilizes a 5-point Likert scale to assess the
subjective responses of individuals to each question. The
Likert scale ranges from strongly disagree [1] to strongly
agree [5]. The tool in question measures six dimensions
of WRQoL, which includes General Well-Being (GWB),
Home-Work Interface (HWI), Job Career Satisfaction
(JCS), Control at Work (CAW), Working Conditions
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(WCS), and Stress at Work (SAW). These dimensions
are important factors that contribute to an individual’s
overall quality of life in the workplace. The score for each
dimension is derived by summing up the responses to the
questions related to that particular dimension. The final
score for WRQoL is obtained by adding up the scores for
all six dimensions. The questionnaire yields a range of
scores, with the lowest possible score being 24 and the
highest possible score being 120. A higher score indicates
a higher quality of work life. The validity and reliability of
this questionnaire have been confirmed in a study con-
ducted by Mazlomi et al. [27].

Aggression questionnaire (AQ)

This tool is also known as Bass and Perry questionnaire
[28]. This questionnaire comprises 29 questions designed
to assess the four primary components of aggression,
namely physical aggression, verbal aggression, anger, and
hostility. This tool comprises a set of questions, of which
nine pertain to the first component, five relate to the sec-
ond component, seven pertain to the third component,
and eight relate to the final component. The final score
for each component is derived by adding up the scores of
the questions that pertain to that particular component.
The total score for all four components represents the
overall score for aggression in an individual. The higher
the score, the higher the aggression. This questionnaire
comprises 29 items, each rated on a 5-point Likert scale
ranging from “never” [1] to “always” [5]. Upon tallying
the points, the minimum attainable score is 29, while the
maximum score reaches 145. Individuals are then clas-
sified into three categories based on their scores: low
aggression (scores between 29 and 48), medium aggres-
sion (scores between 48 and 96), and high aggression
(scores above 96).

Pure tone audiometry test (PTA)

The PTA test was conducted based on the ISO 8253-1
standard method [29]. In the first step of the PTA, the
audiometer was calibrated to ensure that it met the
required quality standards. The test procedure was then
explained to the workers by an expert audiologist, and
they were prepared for the test in a standard sound-
proof room measuring 1x1.2 m with a minimum of
20 dB sound reduction across the frequency spectrum
and background noise at the time of PTA was less than
30 dBA. This booth is made using acoustic-absorbing
materials such as medium-density fiberboard (MDF),
foam, and perforated acoustic panels made of Polyvinyl
Chloride (PVC). The air conduction test was conducted
by an expert audiologist using presenting pure tone sig-
nals to the workers through circum-aural closed-back
headphones at frequencies of 250 Hz, 500 Hz, 1 kHz,
2 kHz, 3 kHz, 4 kHz, 6 kHz, and 8 kHz. The sequence of
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frequency examination follows a specific pattern, com-
mencing with 1 kHz and progressing in ascending order
through 2 kHz, 3 kHz, 4 kHz, 6 kHz, and 8 kHz. Subse-
quently, the examination reverts back to 1 kHz before
concluding with the assessment of 500 Hz and 250 Hz
frequencies. The hearing assessment was conducted
individually for each ear, and the hearing threshold was
recorded at any frequency in either ear. The average
HL of each ear was calculated by averaging the hearing
threshold values obtained at 500 Hz, 1 kHz, 2 kHz, and 4
KHz [30]. To calculate the total HL for both ears, follow-
ing formula was used:

NIHLp+NIHL;
2

NIHL; =

In this formula, NIHL, represents the total NIHL, NIHL,
represents the average NIHL of the right ear, and NIHL;
represents the average NIHL of the left ear. Mean pure
tone thresholds are classified as follows: normal (0 to 25
dB HL), mild (26 to 40 dB HL), moderate (41 to 55 dB
HL), moderate-severe (56 to 70 dB HL), severe (71 to 90
dB HL), and profound (greater than 90 dB HL) [31].

Data analysis

The collected data were entered into SPSS version 26
[32]. At first, descriptive statistics tests were carried out
to determine the frequency, percentage, mean, standard
deviation, maximum, and minimum of the studied vari-
ables. Given that the results of the Kolmogorov—Smirnov
test showed that the variables have not normal distribu-
tion (P<0.05), Spearman correlation analysis was used
to examine the relationships between variables. Also,
structural equation modeling (SEM) in AMOS software
was applied to perform the path analysis [33]. Struc-
tural equation modeling (SEM) was utilized to verify and

Table 1 Demographic information of participants

Variables Category Relative
frequen-
cy (%)

Gender Male 725

Female 275

Marital Status Single 294

Married 70.6
Age (years) <25 59
25-35 36.6
35-45 42.2
>45 15.3
Work Experience (years) <10 37.2
10-20 46.9
>20 155
Education Level Diploma 588
Bachelor's degree 34.7

Higher than a bachelor’s degree 6.6
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evaluate hypotheses related to the relationships between
understudy variables that interact with one another.
The fitness of the designed model was examined using
fit indices. The fit indices were Goodness-of-fit index
(GFI), Adjusted goodness-of-fit index (AGFI), Normed
fit index (NFI), Comparative fit index (CFI), Incremental
fit index (IFI), Root mean squared error of approxima-
tion (RMSEA), and Normed Chi-square (X2/df). These
indices are used to determine the validity and reliability
of model.

Results

This study was conducted among 335 industrial work-
ers with varying degrees of occupational NIHL. Among
them, 320 workers were included in the study. Of this,
72.5% and 27.5% of participants were male and female,
respectively. The relative frequencies for single and mar-
ried participants were 29.4% and 70.6%, respectively. The
age (year) was categorized <25, 25-35, 35-45, and >45
year, with the relative frequencies of 5.9%, 36.6%, 42.2%,
and 15.3%, respectively. The work experience (year) was
categorized as <10, 10-20, and >20 (year). The relative
frequencies for these categories were 37.2%, 46.9%, and
15.5%, respectively. In term of education level, partici-
pants were categorized as diploma, bachelor’s degree, and
higher than a bachelor’s degree, with relative frequencies
of 58.8%, 34.7%, and 6.6%, respectively. These results are
presented in Table 1.

The mean hearing loss of both ears at octave band fre-
quency has been illustrated in Fig. 1(a and b). Based on
the results, the HL at a frequency of 4000 Hz is the maxi-
mum, while at 500 Hz, it is the minimum, respectively.

The mean, standard deviation, Skewness, Kurto-
sis, Percentiles (25, 50 and 75), minimum, maximum
and median values of the age, work experience, NIHL,,
WRQoL, aggression and IJP are presented in Table 2.
Based on the results, NIHL, values ranged from 7.1 to
68.4, with a mean (£SD) of 20.1 (£ 11.1). The mean (£SD)
of WRQoL, aggression and IJP were 73.13 (+11.25), 53.77
(£14.23) and 53.76 (£6.85) respectively. More details are
presented in the Table 2.

Table 3 shows the results of a Spearman correlation test
between NIHLt, WRQoL, Aggression, IJP, age and work
experience. The values in the Table 3 represent the cor-
relation coefficients between each pair of variables. The
correlation coefficient ranges from —1 to 1, where —1
indicates a perfect negative correlation, 0 indicates no
correlation, and 1 indicates a perfect positive correlation.
The correlation coefficient between NIHLt and WRQoL
and IJP was —0.459 and —0.575, respectively, indicat-
ing a negative correlation between these two variables.
The correlation coefficient between NIHLt and aggres-
sion was 0.374. Moreover, IJP had a significant positive



Abbeasi et al. BMC Psychology (2024) 12:624 Page 5 of 10

20

30

Hearing loss (dB HL)

40

30 250 500 1000 2000 3000 4000 6000 8000

Hz Hz Hz Hz Hz Hz Hz HZ
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Octav band frequencies

Fig. 1 Mean Hearing Loss in Both Ears at Octave Band Frequencies

Table 2 Statistical distribution of studied variables

Age (years) Work experience (years) NIHL WRQoL Aggression JP
Right Left NIHLt

Mean 3743 13.38 2135 21.59 20.11 7313 53.77 5376
Std. Deviation 7.65 7.01 1207 1322 11.14 11.25 14.23 6.85
Skewness 0.06 0.03 1.54 161 1.51 0.002 0.53 1.21
Std.E of Skewness 0.13 0.14 0.14 0.14 0.14 0.14 0.14 0.14
Kurtosis -046 -093 2.70 2273 222 -0.119 0.04 1.71
Std.E of Kurtosis 0.27 0.27 0.27 0.272 0.27 0.27 0.27 0.27
Minimum 20 1 6.3 10.00 713 40 29 43
Maximum 60 30 75 73.75 68.38 103 100 81
Median 38 13 17.50 16.25 16.25 73 53 53
Percentiles 25 31 11.30 12.50 12.50 11.50 66 43 49

50 38 17 16.25 16.25 16.26 73 53 53

75 43 27 26.25 26.25 23.76 81 61 57

NIHLt: Noise Induced Hearing Loss (both ears)
WRQoL: Work Related Quality of Life

1JP: Individual Job Performance

Std. Deviation: Standard Deviation

Std.E of Kurtosis: Standard Error of Kurtosis
Std.E of Skewness: Standard Error of Skewness

Table 3 Correlation between studied variables

Variables NIHL, WRQoL Aggression P Age Work experience
NIHL, 1 - - - - -

WRQoL —-0459" 1 - - - -

Aggression 0374" —0446" 1 - - -

1P -0575" 0.792" -0535" 1 - -

Age 0493" 0277" 0221" 0345 1 -

Work Experience 0631" -0338" 0.288" -0423" 0859 1

** P<0.01

NIHLt: Noise Induced Hearing Loss (both ears)
WRQoL: Work Related Quality of Life

1JP: Individual Job Performance
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Work Related Quality of Life

-0.412

-0.128

-0.257

(

0.668

Noise-induced hearing loss

0.450

Individual job performance

-0.127

Aggression

Fig. 2 The theoretical model proposed in the present study

correlation with WRQoL (0.792) and a negative signifi-
cant correlation with aggression (—0.535).

The conceptual model presented in Fig. 2 illustrates the
relationships between variables. The model depicts these
relationships using one-way arrows. Upon analyzing the
results, it can be concluded that total NIHL has a direct
and negative impact on workers’ WRQoL, resulting in a
decrease in WRQoL. Additionally, WRQoL directly influ-
ences IJP, indicating that a decline in WRQoL leads to a
decrease in IJP. In another pathway, total NIHL directly
affects IJP, with an increase in total NIHL correlating to
a decrease in IJP. Another pathway in the model dem-
onstrates that total NIHL has a direct and positive effect
on aggression, meaning that an increase in total NIHL
can result in heightened aggression. This aggression, in
turn, negatively and directly impacts IJP, indicating that
increased aggression due to NIHL leads to decreased IJP.
As per the presented model, it is apparent that aggression
has a negative impact on WRQoL. Therefore, NIHL can
affect WRQoL directly and indirectly through aggres-
sion, ultimately influencing IJP. In summary, NIHL can
significantly impact IJP through four direct and indirect

Table 4 The values of effect coefficients of the variables
Path

Effect coefficient

NIHLt — WRQoL -0412
NIHLt — aggression 0450
NIHLt — 1JP -0.128
Aggression — WRQoL -0.257
Aggression — [JP -0.127
WRQoL — 1JP 0.668
NIHLt — Aggression — 1JP -0.057
NIHLt = WRQol — 1JP -0.275
NIHLt — Aggression — WRQoL — 1JP —-0.078
Aggression - WRQoL — 1JP -0.172

NIHLt: Noise Induced Hearing Loss (both ears)
WRQoL: Work Related Quality of Life
1JP: Individual Job Performance

pathways. Detailed results of the path analysis are pre-
sented in Table 4.

The results presented in Table 4 displays the effect coef-
ficients for the path NIHLt — Aggression — IJP with
an effect coefficient of -0.057 and the path NIHLt —
WRQoL — IJP with an effect coefficient of -0.275.
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The results presented in Table 5 reports the results
of a model fit assessment. The obtained values for GFI
and AGFI were both above the recommended threshold
of 0.9, with the GFI at 0.990 and the AGFI at 0.975. The
obtained values for comparative fitness indices were all
above the recommended threshold of 0.9, with the NFI
at 0.989, the CFI at 0.994, and the IFI also at 0.994. The
RMSEA obtained value was below the recommended
threshold of 0.1, which is a good indication of a good
model fit. The normed chi-square value was between 1
and 3 which is also an acceptable range. Based on these
indices, it can be concluded that the model fits the data
well.

Discussion

This study was conducted to investigate the direct effect
of NIHL on individual job performance and its indirect
effect through the WRQoL and aggression. The findings
indicate an association between NIHLt and aggressive
conduct. Additionally, the path model demonstrated that
NIHLt had a direct impact on aggression, which aligns
with prior research [18, 34, 35]. Gomos et al. conducted
a study which revealed that people with hearing impair-
ment often experience greater loneliness and communi-
cation difficulties with their peers, which may account
for their tendency towards aggression [36]. Significant
HL can result in reduced speech fluency and percep-
tion, which may contribute to aggressive behavior [37].
Furthermore, impaired communication can have a sig-
nificant impact on emotional connection and social
isolation, ultimately leading to aggression [38]. Over-
all, HL can result in disrespectful behavior, physical or
verbal aggression, hostility, and anger. These behaviors
may stem from communication difficulties, social isola-
tion, reduced participation in group activities, decreased
ability to learn, and fear of being judged or creating gos-
sip among colleagues due to the disability. Additionally,
people with HL may feel embarrassed about their condi-
tion, which can contribute to these negative behaviors.
The study’s findings also revealed that aggression had
an adverse impact on workers’ WRQoL. In other words,

Table 5 Fit indices of the analyzed model

Indices Name Accept- Ob-
able value tained
value
Absolute fit- Goodness-of-fit index (GFI) >0.9 0.990
ness indices Adjusted goodness-of-fitindex  >0.9 0975
(AGFI)
Comparative Normed fit index (NFI) >09 0.989
fitness indices  Comparative fit index (CFI) >09 0.994
Incremental fit index (IF1) 0-1 0.994
Normed fit Root mean squared error of <0.1 0.063
index approximation (RMSEA)

Normed Chi-square (X2/df) 1-3 225
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workers who displayed aggressive behavior tended to
have lower WRQoL. This outcome is consistent with
previous research that has explored the impact of aggres-
sion on the mental health and psychosocial well-being
of employees [39, 40]. According to Merecz et al., work-
ers who encounter workplace aggression tend to exhibit
lower job satisfaction, display signs of burnout, and
experience poorer overall health [40]. Given that general
well-being, home-work interface, job career satisfaction,
control at work, working conditions, and stress at work
are all components of WRQoL, it stands to reason that
aggression can impact WRQoL by influencing these fac-
tors. Aggressive and angry workers often lack control
over their tasks and are unable to manage their work
conditions effectively, resulting in reduced WRQoL [41].
When workers perceive higher levels of aggression in the
workplace, it can create an environment that increases
the likelihood of encountering workplace violence for
their colleagues. Previous research has shown that work-
place violence can have detrimental effects on job stress,
job satisfaction, the meaningfulness of work, and turn-
over intentions [42, 43]. These outcomes are either com-
ponents of WRQoL or closely associated with it.

The findings indicated that there was a detrimental
association between NIHLt and the WRQoL. Addi-
tionally, in the structural equation model, NIHLt was
observed to have a direct and negative impact on
WRQoL. According to previous research, workers who
have HL tend to have an uneven balance between their
work demands and the level of control they feel they have
over their work, in comparison to those without HL [44,
45]. Social isolation and feelings of exclusion, which are
common consequences of HL, can also contribute to a
decreased quality of work life [46, 47]. Various studies
have indicated that psychological factors, including anxi-
ety, annoyance, fatigue, negative emotions, insomnia, and
concentration difficulties, are outcomes of HL that can
impact the WRQoL of workers who experience HL [45,
46, 48, 49]. Overall, NIHL can reduce WRQoL through
several mechanisms. Firstly, it can impact workers’ gen-
eral well-being due to the impairment of one of their pri-
mary senses, leading to a decrease in their overall health
status. Secondly, it can disrupt effective communication
with colleagues and family members, thereby affect-
ing the Home-Work Interface component of WRQoL.
Another way to explain the effect of NIHL on WRQoL
is through its impact on job stress and job satisfaction,
which are the main foundations of WRQoL. In total,
hearing loss affects communication, job performance,
well-being, and safety, leading to misunderstandings, iso-
lation, stress, cognitive decline, and limited career oppor-
tunities. These circumstances significantly impact the
quality of working life [50, 51].



Abbeasi et al. BMC Psychology (2024) 12:624

The primary aim of this study was to examine the
direct impact of NIHL on IJP, as well as its indirect influ-
ence through WRQoL and aggression. The findings indi-
cated that NIHL had a significant and adverse effect on
IJP, both directly and indirectly through its impact on
WRQoL and aggression. In their research, Schat and
Frone investigated the influence of occupational psycho-
logical aggression on job performance through personal
health and job attitudes. They found that psychological
aggression in the workplace could negatively predict both
contextual performance and task performance. They also
discovered that these relationships were attributed to a
decrease in job attitudes and health, which were due to
psychological aggression at work [39]. In a similar vein,
Bowling and Beehr discovered in their study that work-
place aggression had a significant negative correlation
with both organizational commitment and job satisfac-
tion [52]. Organizational commitment and job satis-
faction are two constructing indices of IJP. Individuals
with HL often experience difficulties in comprehending
everyday speech, which can impede their ability to com-
municate effectively with colleagues in the workplace.
Consequently, they may face challenges in participating
and collaborating with others. Performing tasks safely is
a key aspect of job performance. The findings of Picard et
al’s study demonstrated that HL significantly elevates the
likelihood of workplace accidents, resulting in a decrease
in job performance [53]. Another study conducted by
Pickard et al. revealed that individuals with varying
degrees of HL are more prone to engaging in unlawful
behaviors. The prevalence ratio of traffic accidents was
found to be 1.06 for offenders with an average bilateral
HL of 16 to 30 dB, and this ratio could rise to 1.31 for
those with HL up to 50 dB. In essence, HL was found to
increase the likelihood of destructive and unsafe behav-
iors, thereby significantly diminishing IJP [54]. Numerous
studies have demonstrated that HL can result in social
isolation, reduced cognitive abilities, and alterations in
brain structure, all of which can have a significant impact
on IJP [13, 55]. According to the findings presented
in Table 4, it can be observed that the path NIHLt —
WRQoL — IJP has a higher effect coefficient compared
to other direct and indirect paths towards influenc-
ing IJP. This indicates that the impact of NIHLt is more
pronounced through WRQoL as opposed to aggression.
It is worth noting that this path has been shown to have
a significant impact on IJP, highlighting the importance
of considering both NIHLt and WRQoL when aiming
to influence IJP. IJP comprises several crucial elements,
including cooperation and assisting others, effective ver-
bal and written communication, managing conflicts with
colleagues, avoiding unsafe behaviors, demonstrating
resilience and adaptability, and acquiring new skills and
technologies. Prior research has indicated that NIHLt
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can impact these elements. Additionally, the WRQoL
plays a pivotal role in determining the level of job per-
formance by influencing these elements. For instance, a
decrease in job satisfaction, work control, and an increase
in work-related stress, which are key components of the
WRQoL, can adversely affect the aforementioned factors
and lead to a decline in IJP. Conversely, aggression com-
pared to the WRQoL may have a lower impact on these
elements.

Due to the novelty of the subject matter and the
absence of a comparable model, along with the limita-
tions of the research methodology employed generaliz-
ing the outcomes to other worker populations should be
done with caution or avoided until evaluated directly in
those populations. This cross-sectional study was carried
out on industrial workers or blue-collar worker, it is not
feasible to ascertain the causal relationship between pairs
of variables due to the cross-sectional nature of study.
Moreover, when generalizing the outcomes to women
workers, white-collar workers, and pink-collar workers,
these differences should be considered. Furthermore, it is
worth noting that the measurement of IJP, WRQoL, and
aggression was subjective, and the utilization of objective
methods would yield more valid results. Thus, utilizing
objective methods to measure these variables can yield
more accurate and reliable results.

Conclusion

Overall, the results indicate that NIHL had a detrimen-
tal effect on WRQoL and could also increase behavioral
aggression among workers. Furthermore, IJP was found
to be directly and indirectly influenced by NIHL, through
reduced WRQoL and aggressive behavior as negative
consequences of NIHL. The findings of this study, along
with other studies highlighting the detrimental effects of
NIHL and underscore the importance of utilizing engi-
neering and administrative methods as much as possible
to mitigate NIHL and its adverse health effects [5, 56].
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