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ABSTRACT

Introduction: Noise-induced hearing loss (NIHL) remains a common issue among workers in noisy environments. 
In Malaysia, despite existing regulations, enforcement gaps persist. This study aimed to determine the prevalence of 
NIHL and compare hearing health and NIHL awareness between local and foreign workers. Methods: A cross-sec-
tional study was conducted in November 2022 among 247 aluminum manufacturing workers in Klang Valley. 
Purposive sampling was used to recruit workers exposed to ≥82 dBA. Data were collected using a validated self-ad-
ministered questionnaire and secondary audiometric records. Knowledge levels and hearing health outcomes were 
compared between local and foreign workers.  Results: The overall prevalence of NIHL was 61.9%. Foreign workers 
demonstrated significantly lower NIHL awareness, with 82% showing low knowledge compared to 15% of local 
workers (χ²= 111.33, p < 0.001). Hearing health also differed significantly between groups: only 30% of foreign 
workers had normal hearing compared to 53% of locals (χ= 12.20, p = 0.007). Conclusion: Foreign workers showed 
significantly poorer NIHL knowledge and hearing outcomes than local workers. These findings underscore the need 
for inclusive Hearing Conservation Program (HCP) strategies, including multilingual materials, visual aids, and cul-
turally tailored training, to reduce NIHL risk and improve occupational health equity.
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INTRODUCTION

Noise-induced hearing loss (NIHL) is a temporary or 
permanent condition that affects sensorineural hearing. 
Single exposures to extremely loud noise or continued 
exposure to loud noise over time can bring about 
this condition [1]. According to the World Health 
Organization [2], exposure above 85 dB can affect 
both ears and defines material hearing impairment as 
hearing threshold levels exceeding 25 dB at 1000–4000 
Hz. Beyond hearing loss itself, chronic exposure to 
high noise levels can result in broader health impacts, 
including tinnitus, communication difficulties, reduced 
job performance, sleep disturbances, elevated stress 
hormones, and increased risk of accidents and injuries 
due to impaired auditory cues. Physiological effects such 
as hypertension, cardiovascular strain, and psychological 
stress have also been documented among noise-exposed 
workers [3-7]. These health consequences make NIHL 

not only an auditory disorder but also an occupational 
safety and public health concern.

Malaysia’s Occupational Safety and Health (Noise 
Exposure) Regulations 2019 mandate employers to 
implement Hearing Conservation Programs (HCPs) 
when workers are exposed to daily noise levels ≥82 
dB(A). The regulations outline minimum requirements 
for noise risk assessment, engineering and administrative 
controls, provision of hearing protection devices (HPDs), 
audiometric testing, and worker training [8]. Despite 
the regulatory framework, gaps remain in enforcement, 
training quality, and worker comprehension—
particularly among migrant workers who form a large 
segment of the manufacturing workforce.

Various researchers have demonstrated the association 
between high exposure to noise that exceeds 85 dB(A) 
with certain types of employees in developing countries 
such as carpenters, builders, textile workers, metal 
craftspeople, motor vehicle repair workers, as well as 
staff in corn mills, sugarcane crushing, and agriculture [9-
12]. Employees in these fields are not always adequately 
protected against such high levels of workplace noise 
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[9, 13, 14]. Factors contributing to the risk of workers 
suffering occupational hearing loss include poor 
knowledge, incompetent healthcare practitioners, and 
inadequate enforcement organizations [10, 15].

In Malaysia, manufacturing remains one of the largest 
employment sectors, with foreign migrant workers 
accounting for approximately 25% of the manufacturing 
workforce, many of whom are engaged in noise-
exposed jobs [16]. Despite known risks, workers in 
these sectors often lack adequate hearing protection 
due to insufficient awareness, limited access to trained 
health professionals, and weak enforcement [10, 15]. 
To address this, Hearing Conservation Programs (HCPs) 
are mandated when daily exposure exceeds permissible 
limits [8]. HCPs aim to prevent occupational NIHL 
through noise hazard identification, risk assessment, 
noise control measures, proper use of personal hearing 
protectors, worker training, audiometric testing, and 
program evaluation [17]. 

Although Hearing Conservation Programs (HCPs) are 
mandated in Malaysia, their effectiveness varies widely 
across industries. It is possible that existing HCPs 
place greater emphasis on regulatory compliance, 
such as conducting annual audiometric tests, than on 
ensuring worker comprehension, engagement, and 
behavioural change [18, 19]. This limitation may be 
especially relevant among foreign workers, who often 
face language barriers, lower literacy levels, and limited 
access to training delivered in their native language. As a 
result, their understanding of NIHL risks and proper use 
of hearing protection devices may be reduced, leading 
to more passive rather than preventive participation in 
HCPs. These gaps highlight the need to evaluate NIHL 
knowledge and hearing health outcomes among local 
versus foreign workers to better inform targeted and 
inclusive intervention strategies.

Given the increasing proportion of foreign workers 
in Malaysia’s manufacturing sector and the potential 
impact of communication barriers on HCP effectiveness, 
understanding disparities in NIHL knowledge and 
hearing health is essential for improving prevention 
strategies. Therefore, this study aims to determine the 
prevalence of NIHL and compare hearing health and 
NIHL awareness between local and foreign workers in 
the Malaysian manufacturing industry.  The findings are 
expected to support more inclusive and effective HCP 
implementation by identifying specific educational 
and communication gaps. This study contributes to 
occupational health policy by providing evidence for 
culturally and linguistically adapted training materials, 
strengthening Malaysia’s regulatory enforcement.

MATERIALS AND METHODS

This cross-sectional study was conducted in November 
2022 among 247 aluminium manufacturing workers 

in Klang Valley. The industry’s core processes include 
casting, extrusion, fabrication, anodizing, and powder 
coating. Based on the Noise Risk Assessment Report 
which was conducted by a certified third party in 2021, 
the noise sources identified are mainly from the cutting 
machines, blower, compressor and airgun, with noise 
levels ranging from 89–118 dBA. 

A purposive sampling method was used, targeting 
workers exposed to noise above 82 dBA as identified 
in the risk assessment. The threshold of 82 dBA was 
chosen in line with the Malaysian Department of 
Occupational Safety and Health (DOSH) guidelines, 
which recommend inclusion of workers exposed to 
82 dBA and above in Hearing Conservation Programs. 
This cutoff also provides a precautionary margin below 
the 85 dBA permissible exposure limit to ensure early 
intervention. 

Workers were included in the study if they were exposed 
to noise levels of 82 dBA or higher, had completed the 
mandatory annual audiometric test in 2022, attended 
the Hearing Conservation Training session during which 
recruitment was conducted, and agreed to participate 
by providing written informed consent. Workers 
were excluded if they declined participation, had 
incomplete audiometric records, had documented pre-
existing hearing conditions not related to occupational 
noise based on medical surveillance records, or were 
administrative or office staff who were not exposed to 
occupational noise hazards.

The HCP training session during which data collection 
took place was delivered by the principal investigator, 
a trained Occupational Safety and Health practitioner. 
The session lasted approximately two hours and was 
conducted in groups of around 40 workers at a time. The 
training materials were customized by the investigator 
and fully aligned with the requirements outlined in 
the Industry Code of Practice for the Management of 
Occupational Noise Exposure and Hearing Conservation 
(ICOP) issued by DOSH Malaysia. Training was 
conducted in English and Malay to accommodate 
workers’ language preferences and included a practical 
demonstration on correct hearing protection device 
(HPD) fitting.

Immediately after the training, workers completed a 
validated self-administered questionnaire adapted from 
Abdul Rahim, Jewaratnam [20], covering demographics, 
NIHL knowledge, and abilities. Part A (Demographic) 
of the questionnaire collected basic demographic 
information relevant to the study objectives, including 
gender and nationality. Other demographic variables 
collected during data collection were not included in 
the present analysis as the primary focus of this study 
was to compare hearing health and NIHL awareness 
between local and foreign workers. Part B (Self-reporting 
Knowledge and Abilities) comprised 15 questions divided 
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A chi-square test revealed a significant association 
between nationality and NIHL knowledge level (χ² = 
111.33, p < 0.001). This indicates that foreign workers 
were substantially more likely to have low NIHL 
knowledge compared to local workers. These findings 
highlight important disparities that could influence 
the effectiveness of Hearing Conservation Programs, 
particularly among foreign workers who face language 
and comprehension barriers.

In terms of hearing health (Table III), 45 out of 85 local 
workers (53%) had normal hearing. Another 30 (35%) 
experienced abnormal hearing, 2 (3%) had temporary 
standard threshold shift (STS), and 8 (9%) had permanent 
STS. Among foreign workers, 85 (53%) had abnormal 
hearing, 5 (3%) had temporary STS, 23 (14%) had 
permanent STS, and only 49 (30%) had normal hearing. 
A Chi-square test showed a significant association 
between nationality and hearing health outcomes, 
χ²(3, N = 247) = 12.20, p = 0.007, indicating that 
foreign workers had a significantly higher proportion 
of abnormal and shifted thresholds compared to local 
workers.

into four domains: hearing loss, legal requirements, 
hearing conservation, and hearing protection devices.
Audiometric data were obtained from company records 
of mandatory annual testing carried out in November 
2022 by a DOSH-registered occupational health 
service provider. All audiometric tests adhered to the 
Occupational Safety and Health (Noise Exposure) 
Regulations 2019 under the OSHA (Amendment) Act 
2022 and were conducted using calibrated audiometers 
in accordance with international standards (ISO 8253-
1:2010).  As these records were not originally collected 
for the study, they were treated as secondary data.

The study was approved by Universiti Malaya Research 
Ethics Committee (UMREC) (UM.TNC2/UMREC_2088). 
Data analysis was conducted using IBM SPSS Statistics 
Version 25. Pearson’s chi-square test assessed 
associations between nationality, knowledge, and 
hearing health.

RESULTS

Out of 247 participants, 235 (95.1%) of them are 
males and 12 (4.9%) are females. Participants are from 
various nationalities, for instance, 77 of them are from 
Bangladesh (32%), 31 from Nepal (12.6%), 53 from 
Myanmar (21.5%), 85 from Malaysia (34.4%) and 1 
from Vietnam (0.4%) (Table I). 

Table I: Demographic Characteristics of the Participants

Variable N %

Gender

Male 235 95.1

Female 12 4.9

Nationality

Bangladesh 77 32

Nepal 31 31

Myanmar 53 21.5

Malaysian 85 34.4

Vietnam 1 0.4

There are notable differences in knowledge levels and 
hearing health between local and foreign workers. 
Among local workers, 24.7% (N = 21) had a high level 
of knowledge and abilities, and 60% (N = 51) had a 
moderate level. In contrast, the majority of foreign 
workers 82.4% (N = 136) were found to have a low level 
of knowledge and abilities, with only 14.5% (N = 24) 
demonstrating moderate and 3.0% (N = 5) demonstrating 
high knowledge levels (Table II).

Table II: Comparison between Local and Foreign Workers with 
Knowledge and Abilities Level

Nationality

Level of Knowledge and Abil-
ities χ2 p

Low Moderate High

Local 13 51 21
111.33

P < 
0.001Foreign 136 22 4

Table III: Comparison between Local and Foreign Workers with 
Hearing Health

Nationality Hearing Health

Normal Abnormal Temporary 
STS

Permanent 
STS

Local 45 (53%) 30 (35%) 2 (3%) 8 (9%)

Foreign 49 (30%) 85 (53%) 5 (3%) 23 (14%)

DISCUSSION

In this study, the sample comprised more foreign workers 
than local workers, which reflects the actual workforce 
distribution in Malaysia’s manufacturing sector [21]. 
Foreign workers typically outnumber locals due to 
lower labour costs and the demand for manual-intensive 
roles. This demographic reality provides a representative 
picture of the industry; however, the unequal group sizes 
may reduce the statistical power for direct comparison 
between groups, and the findings should therefore be 
interpreted with caution.

The results showed notable differences in NIHL-
related knowledge and hearing health between local 
and foreign workers. Foreign workers demonstrated 
substantially lower knowledge levels, consistent with 
previous studies indicating that migrant workers often 
receive insufficient occupational safety training and 
face challenges in interpreting technical information 
[22-24]. Lower knowledge levels may directly influence 
protective behaviours, contributing to poorer hearing 
outcomes.

Foreign workers also exhibited poorer hearing health 
profiles, with a higher proportion experiencing abnormal 
hearing, temporary threshold shifts, and permanent 



Mal J Med Health Sci 22(SUPP8): 9-13, August 202612

Malaysian Journal of Medicine and Health Sciences (eISSN 2636-9346)

standard threshold shifts compared to local workers. 
This pattern aligns with previous literature showing 
that migrant workers often experience higher levels of 
hazardous occupational exposures, resulting in adverse 
health outcomes such as work-related injuries and 
disabilities [23]. Hearing loss among migrant workers 
is also significantly under-studied globally, despite 
their employment in high-risk sectors and their elevated 
vulnerability to occupational hazards [25]. Migrant 
populations are frequently marginalized in the workforce 
and commonly employed in the least desirable and most 
hazardous occupations, further increasing their risk of 
occupational injury and disease [26].

Several contextual factors may help explain the 
disparities observed in this study. Foreign workers 
are often assigned to noisier or more physically 
demanding job tasks, and many work longer shifts or 
overtime, leading to greater cumulative noise exposure. 
Workplace hazards can be further amplified due to 
language barriers, low literacy levels, and limited access 
to proper occupational training, all of which elevate 
the risk of occupational diseases and injuries, including 
occupational noise-induced hearing loss (ONIHL) [22-
24].

These challenges highlight the need for improved 
hearing conservation interventions. Foreign workers 
are often employed in hazardous, low-paying jobs 
with inadequate training and limited access to personal 
protective equipment [22-24]. Cultural and language 
differences further hinder the effective communication 
of hearing conservation measures. Standard Hearing 
Conservation Program (HCP) materials in English 
or Malay may be insufficient. As  Flynn [27] noted, 
safety measures are only effective when workers fully 
understand them. Therefore, training should incorporate 
visual aids, pictograms, and interactive methods [28]. 
This approach can overcome language and literacy 
barriers. 

Additionally, engaging translators or bilingual workers 
as peer trainers can help convey safety information 
in native languages, improving comprehension and 
retention. This culturally sensitive strategy can strengthen 
workplace safety and ensure that all workers, regardless 
of background, are better protected from NIHL.

CONCLUSION

This study identified clear disparities in NIHL-related 
knowledge and hearing health between local and 
foreign workers, with foreign workers demonstrating 
lower knowledge and a higher likelihood of abnormal 
hearing outcomes. These findings highlight the need 
for more inclusive Hearing Conservation Programs 
(HCPs) that incorporate culturally and linguistically 
accessible training approaches. Also, this study has 
several limitations. Confounding factors such as specific 

job tasks, duration of employment, and cumulative 
noise exposure were not controlled for and may have 
influenced hearing outcomes. The unequal distribution 
of local and foreign workers may also affect group 
comparisons, and the cross-sectional design limits 
causal interpretation. Based on these limitations, several 
recommendations are proposed. Future research should 
include controlled analyses of exposure-related variables 
and adopt longitudinal or intervention designs to 
evaluate the effectiveness of tailored training strategies. 
Employers should enhance HCP implementation by 
providing multilingual materials, visual-based training, 
and improved monitoring of personal hearing protection 
practices. Strengthening these prevention strategies 
is essential to reduce NIHL prevalence and promote 
equitable occupational health protection for all workers.
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