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Introduction: This study aims to address the gap by investigating the factors associated
with hearing loss among industrial workers at a high-quality glass factory located in the
Cikarang Industrial Area, Bekasi.

Methods: A descriptive-analytic study with a cross-sectional design was conducted in
2023, involving 101 industrial workers aged 36.7 + 10.1 years old with 54 men and 47
women at PT X, Cikarang, Bekasi. The total population consisted of 159 workers, based
on the Slovin formula, a sample of 101 respondents was obtained. The sample was
selected using a simple random sampling technique. Data were analyzed using SPSS
version 22 for Windows with Chi-square and multiple logistic regression tests.

Results: Significant associations were found between hearing loss and the following
factors: age, noise exposure intensity, working hours, length of employment (p<0.05).
Multivariate logistic regression analysis showed that age >40 years (aOR=41.65; 95% CI:
11.19-154.97) and extended working hours (aOR=5.63; 95% CI: 1.50-21.07) were
significant independent predictors of hearing loss. Although occupational noise exposure
showed a significant association in bivariate analysis, its effect was attenuated after
adjustment for other variables, suggesting potential interrelationships among occupational
risk factors and hearing impairment.

Conclusion: Noise-induced hearing loss (NIHL) among industrial workers in PT X,
Cikarang, Bekasi is significantly associated with age and working hours, after controlling
for noise exposure intensity, nutritional status, length of employment and the use of
hearing protection devices (HPDs). Therefore, the company is advised to develop a
comprehensive hearing conservation program that includes regulated working hours,
regular health check-ups, job rotation, training and supervision on the proper use of HPDs,
and the implementation of engineering controls to reduce noise at its source.
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INTRODUCTION

Industrial workers are often exposed to occupational hazards, one of which is noise generated by production
machinery. Prolonged exposure to high levels of noise, particularly above 85 decibels (dB), is a well-known risk
factor that can cause hearing loss. When the condition becomes permanent and irreversible, it can significantly impair
communication, productivity, and quality of life (1,2).

Factors contribute to hearing loss among workers, including noise intensity above 85 dB, depending on the
duration of exposure. The government has set 85 dB as the permissible exposure limit (PEL) for an 8-hour workday
or 40 hours per week (1,3,4). Furthermore, long working hours can reduce productivity and increase the risk of health
problems. Ideally, working hours should be limited to 6—8 hours per day or 3540 hours per week (5). Prolonged
employment in noisy environments (=85 dB) has been indicated to increase the risk of hearing loss, especially after
5 years of continuous exposure (6). Work environments that involve exposure to heat, dust, chemicals, and noise may
have cumulative effects on workers’ health (7,8). Biological factors such as age can increase susceptibility to hearing
loss due to cochlear degeneration over time (8,9). Health conditions such as Diabetes Mellitus or ENT disorders may
also impair auditory function (10-12). Ototoxic drugs such as kanamycin, streptomycin, and quinine can damage
cochlear hair cells and increase the risk of permanent hearing loss, particularly when combined with noise exposure
(13,14). The use of Hearing Protection Devices (HPDs), such as earplugs and earmuffs, is highly effective in reducing
noise exposure. Earplugs can reduce sound by up to 30 dB, while earmuffs can reduce it by 40—50 dB within the 100—
8000 Hz range, although their effectiveness may decrease with prolonged use (15).

The results of this study align with numerous studies in other industrial sectors, which have shown that age
and noise exposure are important factors that can cause occupational noise-induced hearing loss (NIHL). For
example, studies conducted in Tanzania, Spain, and China reported that older workers and those exposed to noise for
longer periods of time had a higher risk of developing NIHL. In general, these studies emphasize that the intensity
and duration of noise exposure are key factors influencing hearing loss (1,16,17). In addition, occupational hearing
loss can incur additional costs for medical care and workers' compensation, making it one of the most common
occupational diseases, even in countries with advanced occupational safety and health regulations (18-20).

Previous research has suggested that noise intensity is the primary factor causing hearing loss, while age and
job characteristics are often considered control variables or additional factors. In contrast, the results of this study
show that after adjusting for noise exposure intensity, both age and long working hours remain significant independent
factors influencing hearing loss. This finding suggests that in industrial environments with relatively high noise levels,
susceptibility caused by aging and long working hours may contribute more to hearing loss than variations in exposure
intensity alone.

Thus, this study also extends the conventional model that focuses on noise intensity by emphasizing the
importance of the interaction between individual factors and working conditions as risk factors for hearing loss. These
findings have important implications for workplace prevention strategies. Hearing conservation programs typically
focus on controlling noise intensity through engineering controls and the use of personal protective equipment. While
this is important, the results of this study suggest that an approach focused solely on noise control may not be
sufficient. Age and long working hours indicate that the risk of hearing loss is also related to cumulative exposure
and individual susceptibility.

Therefore, companies need to develop policies that integrate more flexible working hours, job rotation,
routine health monitoring that takes age into account, and ongoing education regarding the use of hearing protection.
Such a comprehensive approach has the potential to increase the effectiveness of hearing loss prevention efforts in
industrial environments with high noise levels.

This research was conducted in a manufacturing industry located in the Cikarang Industrial Estate, Bekasi,
Indonesia, that produces high-quality glass packaging for the pharmaceutical sector, such as vials, ampoules, and
dropper containers. This industry is considered a high-noise sector due to the use of heavy machinery and continuous
production processes. Despite the high risk of NIHL in this sector, research on this issue in Indonesia is still limited.
Previous studies on occupational hearing loss have generally focused on other manufacturing sectors, such as metal
or textile industries, while high-quality glass packaging for the pharmaceutical sector has received relatively little
attention. Given the limited research on NIHL in high-noise glass manufacturing industries in Indonesia, this study
provides context-specific evidence that may inform occupational health policies in similar industrial sectors.
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Therefore, this study aims to investigate the factors associated with hearing loss among production workers in a high-
quality glass factory located in the Cikarang Industrial Area, Bekasi and to identify the most dominant risk factors
influencing hearing loss among workers. It is expected that the identification of these key risk factors will support
the development of more effective and economical prevention strategies, as well as provide policy recommendations
to enhance worker health protection in the industrial sector.

METHOD
Research Type

This research employed a cross-sectional design to identify the risk factors associated with hearing loss
among industrial workers at PT X, Cikarang, Bekasi, West Java Province, Indonesia. Quantitative data were collected
offline through a structured questionnaire distributed to both production and non-production employees. A total of
101 respondents were analysed using Chi-Square tests and multivariate logistic regression analysis. The study was
conducted from August 2023 to September 2023.

Population and Sample/Informants

The population of this study consisted of employees at PT X, a glass manufacturing company located in
Cikarang, Bekasi. A total of 159 workers were identified as the study population. From this population, 101
respondents were determined using the Slovin formula, with 6% margin error and 95% confidence level. The sample
was selected using a simple random sampling technique and based on predetermined inclusion and exclusion criteria.
The inclusion criteria for this study were active workers aged 20-59 years, who had worked for >1 year in a
production area with a noise exposure level of >85 dB(A), were willing to be respondents and sign a consent form,
were generally healthy, and were able to communicate well. Exclusion criteria included a history of hearing loss
before working in the industry, use of ototoxic drugs (such as streptomycin, kanamycin, or quinine), suffering from
a severe chronic illness that affects hearing, experiencing an ear infection or severe earwax blockage, and
unwillingness to participate or withdrawing from the study. In sampling, it can be ensured that every qualified worker
has an equal opportunity to be selected as a respondent. This is intended to minimize selection bias and increase the
representativeness of the sample in describing the overall characteristics of the production workforce at PT X.

Research Location

This research was conducted at PT X in Cikarang, Bekasi, Indonesia. The Cikarang industrial area is a
modern industrial center with complete infrastructure, a large number of employees, and busy manufacturing
activities, making it an ideal location for our research.

Instrumentation or Tools

Primary data were collected through face-to-face interviews using questionnaires to identify respondent
characteristics and obtain demographic information. Height and weight were also measured to determine nutritional
status. Height was measured using a portable stadiometer (SECA 213, Germany) with an accuracy of +0.1 cm.
Participants were asked to stand upright barefoot, with heels together, arms at their sides, and eyes looking straight
ahead. Weight was measured using a digital scale (Omron HN-289, Japan) with an accuracy of 0.1 kg. Participants
wore light clothing and were barefoot during the measurements. Direct measurements of workplace noise levels were
conducted using a Sound Level Meter. Measurements were conducted during representative working hours when
machinery was operating at normal capacity, at several key work positions where employees spent most of their time
reflecting routine exposure conditions. Personal noise dosimetry and cumulative exposure indicators, such as
equivalent continuous sound level (Leq) or 8-hour time-weighted average (TWA), were not collected. Therefore,
exposure classification is based on occupational noise measurements and categorized according to an occupational
exposure threshold of 85 dB(A). This approach may not fully reflect an individual's level of noise exposure, and this
should be taken into account when interpreting the findings. Audiometric testing was performed using a calibrated
audiometer. Calibration was performed according to standard audiometric guidelines. Environmental noise levels
were monitored to ensure appropriate testing conditions. Testing was performed by trained and certified
professionals. Participants were asked to avoid noise exposure for at least 14 hours prior to testing to minimize the
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influence of transient threshold shifts. Each ear was tested separately, starting with the better ear, using standard air
conduction and bone conduction techniques at predetermined frequencies. Hearing loss was defined as a threshold
>25 dB HL, while a threshold <25 dB HL was classified as normal hearing.

Data Collection Procedures

Data was collected through direct interviews with respondents at the factory site. Prior to data collection, the
research team obtained official permission from the company management, which appointed the occupational safety
and health (OHS) unit to coordinate and schedule the interviews without disrupting production activities. A structured
questionnaire covering demographic information, employment history, length of employment, noise exposure, and
use of hearing protection equipment (PPE) was used as an interview tool. Each interview lasted approximately 15—
20 minutes and was conducted in a quiet area within the factory to minimize noise and ensure participant comfort.
Prior to the interview, respondents were given a brief explanation of the study's purpose, procedures, and
confidentiality assurance, and then signed a consent form. The researchers also ensured that all data was collected
anonymously to maintain participant confidentiality.

Data Analysis

The univariate analysis was used to describe the distribution of variables. Bivariate analysis using Chi-Square
tests identified associations between variables. Multivariate analysis was conducted using multiple logistic regression
to determine the most significant factors associated with hearing loss. Data were analysed using SPSS 22 for
Windows, applying the Chi-square test and multiple logistic regression analysis.

Ethical Approval

This study was approved by the Ethical Committee of the School of Medicine and Health Sciences, Atma
Jaya Catholic University of Indonesia (Approval Number: 05/12/KEP-FKIKUAJ/2023). All participants provided
informed consent prior to participating in the study. The confidentiality of all participants was strictly maintained
throughout the research process.

RESULTS

The characteristics of respondents in this study can be seen in the following table.

Table 1. The Characteristics of Respondents (n=101)

Characteristics Description Frequency %
Production 91 90.1

Department Non-Production 10 9.9
Age (Mean£SD = 36.7 = 10.1) ijg ?(ZZE g‘; 22'2
Male 54 53.5
Gender Female 47 46.5
Education Senior High School 87 86.1
Bachelor’s degree 14 13.9
. Married 78 772
Marital Status Unmarried 23 28
.. Normal 62 614
Nutritional Status Overweight 39 386
Noise Exposure Intensity Zgggg Z ;gé
. >8 hours/day 51 50.5
Working Hours <8 hours/day 50 49.5
<10 Years 29 28.7
Length of Employment ~10 Years 7 713
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Characteristics Description Frequency %
. . . Yes 74 73.3
Hearing Protection Devices (HPDs) No 27 26.7
Yes (threshold 39 38.6
Hearing Loss >25 dB HL)
No (threshold 62 61.4
<25 dB HL)

Table 1 shows that this study involved 101 respondents with diverse demographic characteristics. The
majority of respondents came from the production department (90.1%), indicating that most participants consisted of
workers directly involved in operational activities who are potentially exposed to higher noise levels than non-
production workers. The average age of respondents was 36.7 £ 10.1 years, with a larger proportion in the <40 years
age group (63.4%). The gender distribution was balanced, with 53.5% male and 46.5% female. Most respondents had
a high school education (86.1%), while only 13.9% had a bachelor's degree. Marital status was dominated by married
respondents (77.2%). Regarding nutritional status, 61.4% of respondents had normal nutritional status, while 38.6%
were classified as overweight.

The table also shows that the majority of respondents (76.2%) work in areas with noise levels above 85 dB,
meaning they exceed the safe threshold based on occupational health and safety standards. Working hours appear to
be almost the same, with 50.5% of respondents working >8 hours per day and 49.5% working <8 hours per day.
Regarding work experience, it is dominated by employees with >10 years of experience (71.3%), indicating that most
respondents have long-term exposure to noise risks. Regarding the use of Hearing Protection Equipment (PPE),
73.3% of workers were seen using PPE, while 26.7% did not. Despite the high level of use, some workers still do not
receive adequate protection. This can be seen from the results of audiometric examinations, 38.6% of respondents
were indicated to have hearing loss, while 61.4% did not experience hearing loss.

Table 2. Bivariate Factors Associated with Hearing Loss

Hearing Loss

. s o COR**
Characteristics Description n (%) p-value o
95% CI)
Yes No
Age (Years) <40 7 (10.9) 57 (89.1) 0.000* 52.11 (15.28-177.69)
>40 32 (86.5) 5(13.5)
- Normal 21(33.9) 41 (66.1) 0.217 1.67 (0.74-3.80)
Nutritional Status Overweight 18 (462)  21(53.8)
. . >85dB 34 (44.2) 43 (55.8) 0.04%* 3.01 (1.02-8.87)
Noise Exposure Intensity <§5dB 5 (20.8) 19(79.2)
. >8 hours/day 31 (60.8) 20 (39.2) 0.000* 8.14 (3.17-20.88)
Working Hours <8 hours/day 8 (16) 42 (34)
Length of Employment <10 5(17.2) 24 (82.8) 0.005* 4.29 (1.48-12.51)
(Years) >10 34 (47.2) 38 (52.8)
Hearing Protection Devices Yes 33 (44.6) 41 (55.4) 0.07 2.82 (1.02-7.78)
(HPDs) No 6(22.2) 21(77.8)

*: significant (p< 0.05)
**: COR (Crude Odds Ratio)

Table 2 shows that several risk factors were significantly associated with hearing loss, including age (COR
=52.11, p=0.000). Respondents aged >40 years had a higher prevalence of hearing loss (86.5%) compared to those
aged <40 years (10.9%). The very high odds ratio for age may reflect a cumulative susceptibility effect, where there
is a relationship between biological aging and long-term occupational noise exposure that can accelerate hearing loss.
However, the wide confidence interval indicates limited precision and requires careful interpretation of the magnitude
of the relationship. Noise intensity also showed a significant association with hearing loss (COR = 3.01, p = 0.04),
with workers exposed to noise levels >85 dB having a 44.2% prevalence of hearing loss, compared to only 20.8% for
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those working in areas with noise levels <85 dB. Working hours were also found to be a highly significant factor
associated with hearing loss (COR = 8.14, p = 0.000). Respondents working >8 hours per day had a hearing loss
prevalence of 60.8%, which was considerably higher than those working <8 hours per day (16%). Length of
employment was also significantly associated with hearing loss (COR = 4.29, p = 0.005), as workers with >10 years
of employment had a prevalence of 47.2%, compared to only 17.2% among those with <10 years of employment.

Risk factors that were not statistically significant included nutritional status (p = 0.217), although the
prevalence of hearing loss was higher in the overweight group (46.2%) than in the group with normal nutritional
status (33.9%). Another factor was the use of HPDs, which showed a tendency to be associated with hearing loss,
although the p-value of 0.07 was slightly above the significance threshold of 0.05. Workers who used HPDs had a
higher prevalence of hearing loss (44.6%) compared to those who did not use them (22.2%).

Table 3. Multiple Logistic Regresion Model for Hearing Loss Status

Characteristics p-value 95% CI AOR**
Age 0.000* 11.19-154.97 41.65
Working Hours 0.010* 1.50-21.07 5.63
Noise Exposure Intensity 0.416 0.39-9.35 1.93

*: significant (p< 0.05)
**: a0OR (Adjusted Odds Ratio)

Based on the multiple logistic regression analysis in table 3, there are two main predictors of hearing loss in
workers. Age >40 years is the strongest predictor, increasing the risk by 41.6 times, and working hours >8 hours per
day is another significant predictor, increasing the risk by 5.6 times. Meanwhile, noise intensity >85 dB, which is
theoretically a risk factor for NIHL, did not appear as an independent predictor in this model.

DISCUSSION
Interpretation of Key Findings and Comparison with Previous Studies

The research found that the prevalence of hearing loss among workers at PT X was 38.6%. This figure is
quite high and aligns with several studies that state that industrial work environments with high noise exposure also
carry a high risk of hearing loss. The study also showed that most respondents worked in production departments and
were exposed to noise levels above 85 dB, which increases the cumulative risk of hearing damage.

This study showed that age >40 years was the strongest risk factor in both bivariate and multivariate analyses.
The strength of the association was very high (COR = 52.11; 95% CI: 15.28—-177.69; aOR = 41.65; 95% CI: 11.19—
154.97), indicating a highly significant increase in risk in older workers. Epidemiologically, this finding is understood
as age-related degenerative changes in the auditory system (presbycusis), when older age is associated with long-
term occupational noise exposure, it can substantially increase susceptibility to hearing loss (21). In this study, the
largest proportion of workers aged >40 years experienced hearing loss, suggesting a strong cumulative risk effect in
high-noise industrial environments. However, the wide confidence intervals indicate limitations in the precision of
the estimates, likely due to the relatively small number of non-hearing loss cases in the older age group and the
influence of sparse data. It is important to emphasize that although age emerged as the strongest risk factor, this result
should not be interpreted as the sole cause of hearing loss. All participants were exposed to high levels of occupational
noise, and age likely acts as a susceptibility modifier, increasing the risk of noise-induced hearing loss. These findings
reflect a cumulative susceptibility process, in which biological aging and long-term occupational exposure are
interrelated, rather than competing etiologies. While the strength of this association underscores the important role of
age in this context, its large effect still requires caution in its interpretation. These findings are consistent with several
studies showing that older age can increase susceptibility to noise-induced hearing loss and reduce recovery capacity
(22-25). The higher aOR in the >40 age group highlights the importance of cumulative risk in industrial settings.
However, age >40 should not be considered solely due to age-related hearing loss. Instead, it may reflect a persistent
interaction between biological aging and occupational noise exposure. Therefore, further research with larger sample
sizes and other modeling approaches is needed to confirm the stability and precision of these estimates.
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The results of the study showed that working >8 hours per day was identified as a risk factor significantly
associated with hearing loss. Workers with a working duration of >8 hours per day had a 5.63 times higher risk of
experiencing hearing loss. If exposure exceeds the safe time limit, hair cells in the cochlea can be gradually damaged.
Therefore, it is very important to ensure that the duration of noise exposure does not exceed 8 hours per day. Some
ways to ensure the duration of exposure does not exceed 8 hours per day include limiting work time in noisy areas to
a maximum of 8 hours (or less if the intensity is very high), implementing job rotation so that workers are not
continuously in noisy areas and providing rest time in quieter areas (quiet zones) (26).

Several studies have acknowledged that continuous exposure is an important factor in the development of
NIHL (Noise-Induced Hearing Loss). These findings support occupational health recommendations such as job
rotation, rest periods, and routine hearing monitoring for workers exposed to high levels of noise (13,22). Although
noise exposure >85 dB was significant in the bivariate analysis, it was not a significant independent predictor in the
multivariate model. This finding should be interpreted with caution. After adjustment, statistical insignificance does
not eliminate the biological possibility that persistent exposure to high decibel levels is associated with cochlear hair
cell damage. Several methodological factors may explain this weak effect. First, the lack of exposure stratification
based on noise intensity may not fully reflect cumulative dose or temporal variation. Second, the limited diversity of
exposure levels within industrial settings, where noise is common, may reduce the ability to detect independent
effects. Third, the concurrent diversity of interacting occupational variables such as age, working hours, and tenure
may weaken the contribution of independent effects to noise intensity in the final model. The results of this study are
also in line with the regulatory threshold of 85 dB(A) for an 8-hour shift, as stipulated by the Ministry of Manpower
of the Republic of Indonesia through Regulation No. 5/2018 (18,27), and of course, it remains consistent with
international occupational safety standards.

Work tenure >10 years was significantly associated with hearing loss in the bivariate analysis. Long-term
noise exposure over many years increases cumulative risk, which is consistent with studies conducted by Yap KK
(2023) and Mutthumanickam G (2024) among industrial workers (10,28). However, in the multivariate model, this
factor became no significant, indicating that age and daily exposure duration may have a more direct influence.

No significant association was found between nutritional status based on BMI and hearing loss (p = 0.217),
consistent with several studies showing that the effects of noise are more strongly influenced by environmental factors
and age rather than anthropometric factors. Nonetheless, some literature suggests a possible vascular link between
obesity and hearing impairment (29). A study by Suwimol Ruencharoen (2024) reported that non-communicable
diseases such as obesity, diabetes, and hypertension may have inconsistent associations with hearing loss, which is
in line with the findings of this study (27). Nevertheless, overweight workers still require health interventions due to
their increased risk of other comorbidities.

Interestingly, workers who reported using HPDs demonstrated a higher prevalence of hearing loss. This
finding should not be interpreted as evidence of reduced protective effectiveness. Rather, this likely reflects an inverse
relationship and confounding caused by exposure intensity and job classification, as workers in higher noise
environments or those already experiencing hearing symptoms may be more compliant with HPD use. Given the
cross-sectional design of this study, causality regarding the effectiveness of HPDs cannot be established. Although
HPD use was not significantly associated (p = 0.07), the high crude odds ratio (COR) (2.82) likely reflects underlying
differences in exposure levels. This insignificance is due to improper HPD use, failure to use personal protective
equipment during noise exposure, inadequate quality or type of HPD, or inappropriate size. This explanation aligns
with previous research findings (30—32). It is important to note that, if used correctly and consistently, HPDs can be
an effective measure to reduce daily noise exposure and prevent occupational hearing loss. Therefore, further research
with longitudinal designs, stratified analyses, and interaction modeling is needed to elucidate the complex
relationships between HPD use, exposure intensity, and compliance patterns.

Limitations and Cautions

The limitations of this study are: (1) The study design was cross-sectional, thus limiting the ability to
determine a causal relationship between occupational factors and noise-induced hearing loss; (2) Data were collected
from only one company (PT X, Cikarang, Bekasi), thus limiting the scope of observations to other industries or
regions with different work environments and noise exposure profiles; (3) Some risk factors, such as the use of
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hearing protection devices (HPD) and working hours, were based on self-reports, potentially subject to respondent
recall bias; (4) Limited control for other unmeasured confounding factors not included in the analysis (e.g., smoking
habits and use of ototoxic medications) that could influence hearing loss even if a multivariate analysis was
performed; (5) The study was conducted over a short period of time (two separate days), so it may not fully identify
high and low levels of noise exposure or working conditions over time; (6) The assessment of noise exposure in this
study was based on area measurements during representative working hours, not personal dosimetry. Cumulative
exposure indicators such as continuous equivalent noise level (Leq) or time-weighted average were not calculated.
Therefore, the binary classification of exposure (>85 dB(A) vs. <85 dB(A)) may not fully reflect the level of exposure
or cumulative dose, which could lead to bias; (7) With 39 (38.6%) hearing loss events and six risk factors in the final
model, the incidence-to-variable ratio (EPV) was approximately 6.5. Although slightly below the traditional threshold
of 10 EPVs, recent literature suggests that lower EPV values can still provide acceptable estimates if interpreted
cautiously. Therefore, further research with a larger sample size is needed to validate these findings.

Recommendations for Future Research

Suggestions for developing hearing conservation programs in the workplace include: (1) Regulating working
hours, ensuring that employees do not exceed the 40-hour workweek limit in accordance with labor regulations
(optimizing work shifts); (2) Regular health checks, particularly annual hearing tests, especially for employees aged
40 and over or those exposed to high noise levels; (3) Job rotation, especially for employees aged 40 and over or with
more than 10 years of service, to minimize continuous exposure to high-noise environments; (4) Education and
training programs to raise awareness about the importance of proper and correct use of hearing protection; (5)
Improving monitoring and supervision of hearing protection use, including implementing a reward or sanction system
to encourage compliance; (6) Recommending further research including personal noise monitoring and more detailed
exposure modeling to better describe the pathophysiological mechanisms of noise-induced hearing loss.

CONCLUSION

This study showed four factors significantly associated with hearing loss in production workers at PT X: age,
intensity of noise exposure, working hours, and length of employment. Age >40 years was the most dominant factor
(OR = 41.65; p < 0.001), indicating a higher risk of noise-induced hearing loss (NIHL) in older workers. Noise
exposure >85 dB (OR = 3.01; p = 0.04), working hours >8 hours/day (OR = 8.14; p < 0.001), and length of
employment >10 years (OR = 4.29; p = 0.005) also showed significant associations. Nutritional status (p = 0.217)
and use of hearing protection devices (HPD) (p = 0.07) were not significantly associated with hearing loss. After
multivariate statistical analysis, only age and working hours were significant independent predictors. The observed
relationship between the variables of noise exposure intensity and length of employment in the bivariate analysis was
no longer significant after multivariate analysis, indicating that their independent contribution may be reduced when
analyzed together with other correlated occupational factors.
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