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ABSTRACT

Introduction: Noise poses a serious threat to the health of industrial workers, yet awareness and preventive actions
still need improvement. The manufacturing industry often exposes workers to high noise levels that can have an
impact on their hearing health. This study describes the overall practices of noise management in the Malaysian
manufacturing industry. It also explores factors related to awareness in managing noise, as well as the challenges
and strategies in complying with local noise regulations. Materials and methods: This research used a qualitative ap-
proach by using in-depth, semi-structured interviews with eight experts selected purposively based on their relevant
skills, experience, and knowledge in noise management in the Malaysian manufacturing industry. Interviews were
conducted in person and over the phone, and they were audio-recorded. Results: The findings indicate that noise
management in Malaysia's manufacturing sector has not yet reached optimal levels, emphasising awareness gaps
and compliance challenges with local regulations. The findings highlight the necessity for organisational support,
employee engagement and robust regulatory enforcement, along with targeted education and promotion. The study
underscores the importance of collaboration between employers and employees to improve workplace safety and
health, with governmental support being integral to these efforts. Conclusion: This study has important implications
for raising awareness to educate both employees and employers, as well as expanding enforcement and support from
the authorities. Recommendations from this study emphasise the necessity of improving noise management practices
in the Malaysian manufacturing industry, ensuring a work environment conducive to hearing health and good noise
management.
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INTRODUCTION

The Malaysian manufacturing industry contributes
significantly to the national economy through various
sub-industries and production processes. It has provided
significant support to the country's economic growth by
being the noteworthy contributor to total exports and
the second largest contributor to GDP [1]. However,
despite its economic importance, occupational safety
and health issues like noise management often receive
insufficient attention.

Noise is a major issue in today’s industrial world [2],
and Malaysia’s expanding manufacturing industry is no
exception, known for its noisy environments compared
to other industries [3, 4], particularly in the metal and
woodworking industries, which record the highest

hazardous noise level [4, 5]. Workplace noise can
significantly harm workers” hearing health if not managed
properly. Occupational noise exposure is prevalent in
this industry, linked not only to 16% of disabling hearing
loss, which can result in serious hearing deficits [6, 7],
but also to tinnitus and difficulty understanding speech
[8]. This exposure poses additional health risks such as
stress and reduced productivity [9].

In Malaysia, the manufacturing industries with the
highest number of confirmed occupational noise-related
hearing disorder cases are food and beverage, metal
products, rubber and plastic products, and machinery
and equipment [10]. Statistics from the Malaysian
Department of Occupational Safety and Health (DOSH)
from 2013 to 2019 show a progressively increasing trend
in reported occupational diseases [10], with over 90% of
these cases related to hearing loss [4]. The manufacturing
industry has consistently reported a substantial number
of cases compared to other industries [10].

Lim et al. [11] found in their study that over 45% of
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the mapped areas in a manufacturing factory located in
West Malaysia are categorised as extremely high-risk or
high-risk zones for noise, evidencing high noise levels
and potential dangers to workers. This issue worsens
due to a lack of understanding [12] and reluctance
to manage and participate in hearing conservation
efforts. Thus, empowering leaders and employees can
promote safety participation and compliance efforts
[13]. However, Moroe et al. [14] highlight that these
efforts often struggle to succeed in a low and middle-
income countries due to implementation gaps and lack
of understanding among workers and employers.

Challenges persist due to inconsistent adoption and
unreliable information, exacerbating occupational noise
exposure issues [11]. Studies by Nor Saleha & Noor
Hassim [15] and Tahir et al. [5] also indicate inadequate
compliance  with occupational noise exposure
regulations in Malaysia. Little to no awareness and
knowledge of noise regulation and hearing conservation
programmes significantly impacts compliance [4]. In
small and medium enterprises, both awareness and
implementation of control measures are notably low,
suggesting a need for improved noise management
practices in the workplace [16].

Effective noise management encompasses various
strategies such as hearing loss prevention programmes,
noise engineering control and advanced noise exposure
estimation techniques [6, 17]. There are several keys
to managing noise, including employee awareness
of hearing health [18-20], robust implementation of
hearing conservation programmes [21-24], use of
personal protective equipment [25, 26] and integration
of technology [27].

Despite these efforts, gaps remain in awareness and
understanding of cultural, social and organisational
factors that contribute to noise regulation compliance
in Malaysia [15]. Studies show low awareness of
noise risks among Malaysian workers and employers,
impacting their compliance behaviours [5, 18-20, 28].
There's ongoing debate over acceptable noise levels
and their long-term health impacts [29]. According to
Martin and Walters [30], effective noise management in
the workplace includes developing, implementing and
managing effective hearing conservation programmes,
using appropriate hearing protection devices, and
integrating technology in noise management.

The theoretical framework guiding this research is the
Social Ecological Model, which examines multiple
levels of influence [31]. This model is particularly
appropriate for this study as it facilitates an exploration
of how individual awareness, workplace practices,
organisational policies, industry standards and national
regulations collectively impact noise management
behaviour. This study aims to explore the noise
management practices and the factors contributing

to its awareness within the Malaysian manufacturing
industry. By exploring these aspects, we can understand
the real challenges faced in efforts to increase awareness
and better implementation of noise management in
the workplace. Implementing hearing conservation
measures is difficult without raising awareness of the
risks [32]. This is important because occupational
health is an invaluable asset in the development of
the country's industry. Occupational health impacts
society and the economy through health expenditures,
absenteeism, psychosocial difficulties, and loss of work
performance and quality [33]. By describing overall
noise management practices and exploring factors of its
awareness, we can recognise the steps that need to be
taken to improve occupational health and productivity
performance in the long term. Managing the risk from
noise exposure can enhance occupational health and
productivity performance [34]. In addition, this study
serves as a practical guide for industries, practitioners
and government agencies in planning more effective
strategies to reduce the risk of noise in the workplace.

MATERIALS AND METHODS

This study employs qualitative research methods
by interviewing eight experts, including safety and
health officers (SHO), safety executives, and noise
risk consultants with extensive experience in various
manufacturing settings across Malaysia. This study
utilises a phenomenological approach to explore the
lived experiences of safety practitioners and safety
consultants in managing workplace safety. These experts
were selected purposively based on their relevant skills,
experience, and knowledge in noise management, each
having over 5 years of experience. Focusing on this small
group allows for a detailed exploration of their insights,
which might be overlooked in larger studies according to
Creswell [35]. The qualitative design chosen facilitates
an in-depth understanding of factors shaping awareness
and practices in noise management within Malaysia's
manufacturing industry. Merriam & Tisdell [36] noted
that such designs are ideal for generating insights,
offering flexibility in data collection and analysis
methods, and focusing on participant perspectives and
experiences through an inductive approach.

Researchers have implemented several strategies to
improve the validity and reliability of research data such
as triangulation, member checks, and peer debriefing as
proposed by Creswell & Poth [37] and Yin [41]. This
study employed data triangulation to ensure balanced
and supported research findings. The researcher
used two different groups of informants to address
the study's objectives. Secondly, the study conducted
member checks, which involved obtaining approval
and validation from the study participants regarding
the interview transcriptions and the researcher's
interpretations of the interview findings, as well as the
themes or categories that were formed. Lastly, peer
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debriefing was employed, where the researcher sought
the perspectives of an expert who had no vested interest
in the study. All of these measures are intended to
strengthen the study’s validity and reliability.

In-depth interviews served as the primary data
collection method. These interviews, conducted in
person and over the phone, employed semi-structured
guides to delve deeply into participants' perspectives
and were audio-recorded. This method was chosen for
its ability to directly interact with participants, essential
for comprehensively understanding noise management
practices [37-39]. Data saturation was ensured
through a purposive sampling strategy [40], selecting
participants based on their expertise and relevance to
noise management in Malaysian manufacturing. This
approach aimed to capture diverse perspectives and
comprehensive experiences pertinent to the study's
context, aligning with qualitative research principles
[41]. The data became saturated by the eighth
participant, and the process ended as this number was
deemed sufficient because data saturation was reached
[42].

Transcribed interview data underwent rigorous analysis
using coding and thematic analysis techniques. Coding
systematically organised the data into manageable units
to uncover patterns and themes, facilitating insight
generation and interpretation [43]. Thematic analysis
complemented this process by identifying recurring
themes across the dataset, providing a robust method
to understand participant experiences and behaviours
[44]. The use of Microsoft Word facilitated manual
coding [43], which was suitable for analysing the
complexity and diversity of qualitative data obtained
from interviews.

Overall, this approach allowed for a comprehensive
exploration of factors in noise management practices
in Malaysian manufacturing. It features the depth and
richness of qualitative data in uncovering nuanced
insights that contribute to understanding and improving
noise management awareness and compliance within
the industry. The reliability of the data was ensured
through systematic analysis and a well-planned
methodology. Verification of findings with participants
further validated the accuracy and credibility of the data
interpretation.

The study received ethical clearance from the Universiti
Teknologi Malaysia Research Ethics Committee (UTM
REC) with reference number: UTMREC-2023-44. Ethical
considerations, including informed consent and data
confidentiality, were carefully addressed to ensure the
conduct of ethical research. Participants were fully
informed about the study's purpose and their rights,
including the right to withdraw at any time without
penalty. Confidentiality and anonymity were strictly
maintained, with collected data used solely for research

purposes.
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Fig. 1: Flow diagram of the research process. This figure illustrates
the key stages of the study from defining the research problem and
designing the methodology to data collection, analysis, and results
synthesis.

RESULTS

The socio-demographic characteristics of participants
are detailed in Table I.

Table I: Participants’ socio-demographic

Years of Experi-

No.  Sex Age Group  Education Level . .
ences in Noise

1. Male 40-45 PhD 12 years

2. Male 36-40 PhD 7 years

3. Female 31-35 Bachelor’s Degree 10 years

4.  Female 26-30 Bachelor’s Degree 6 years

5. Female 31-35 Master 10 years

6. Female 31-35 Bachelor’s Degree 11 years

7. Female 31-35 PhD 5 years

8. Female 31-35 Master 6 years

The qualitative data was analysed, and codes were
assigned based on their sequence before being
grouped into themes. After grouping the codes, the
researcher compared the themes to identify patterns
and differences. Finally, the researcher detailed the
developed themes and categorised them according to
the factors of noise management awareness, opinions on
the overall practices of noise management, challenges
in complying with existing occupational noise exposure
regulations, and strategies to enhance compliance with
occupational noise exposure regulations as below.

Table II: Structure of analysis results and the main content

Category Subcategory

1. Factors of noise Lack of knowledge and under-
management 1.1 standing about noise and related
awareness regulations

1.2 Low employee involvement

Insufficient support from organiza-

1.3 ..
tion or management

2. Opinions on the
overall practices
of noise manage-
ment

Neglect or excessive rely of certain
2.1 component in hearing conservation
program

CONTINUE

Mal J Med Health Sci 21(2): 115-125, Mar 2025 117



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

Table I1I: Structure of analysis results and the main content.
(CONT.)

Category Subcategory

2. Opinions on 5 Lackof enforcement and thorough
the overall inspection
practices of 2.3 Involuntary regulation compliance
noise manage- 24 Inconducive environment to hearing
ment " health protection

3. Challenggs 3.1 Limited awareness and understanding
in complying
with existing 3.2 Cost and constraint

occupational

NOISE EXPOSUTE 3 3 Resistant to change

regulations
4. Strategies en- a1 The necessity of strengthening the legal
hancing com- and enforcement systems
pliance with Enhancing the dissemination of
occupational 4.2 knowledge on noise danger and noise
noise exposure management
regulations 4.3 Better use of technology
4.4 'mproving synergy between employee
and employer
45 Proper planning and compliance eval-

uation process

Factors of Noise Management Awareness

One factor contributing to noise management awareness
is the lack of knowledge about noise health risks and
regulations. Participants mentioned that workers are
unaware that prolonged noise exposure can cause
permanent hearing loss and other health issues. Noise
is often seen as low risk, leading individuals to believe it
won't cause serious health problems.

“Workers, unaware due to a lack of education, not
knowing that noise itself can harm them in the long
term.” & “.... they perceived them as low risk...”

(Participant 7)
“.... because noise is not given priority compared
to other hazards. Responsible persons such as safety
personnel do not educate and provide employees and
provide workers with the right knowledge for their
understanding of noise better, nor do they educate their
employers on noise management.”

(Participant 1)
“.... if it is a foreign company, they may not know
much about local noise regulation or how to comply
with them; .... they could miss some components in
noise management due to differences in requirements
in Malaysia.”

(Participant 6)

Additionally, low employee involvement leads to
insufficient awareness of noise dangers. Employees are
less interested in participating in hearing conservation
efforts because they take it lightly and do not understand
its importance. Since employers do not take this hazard
seriously, employees may feel there is no need to either

“Since the noise effect is mostly chronic, not acute.

People tend to take it easy. So, it is difficult to get
cooperation from the workers.”
(Participant 4)

“...workers mostly think it is not their responsibility, so
they don’t want to participate. If employers themselves
ignore this noise issue, what more can be expected from
others.”

(Participant 7)

Insufficient support from organizations can prevent
workers from understanding the importance of noise
management. Noise issues are often given low
priority, showing that management isn't effectively
communicating or educating staff. All participants agreed
that noise management and hearing protection are costly.
Managing workplace noise is financially demanding,
and employers often prioritise profit and productivity
over noise hazards and safety considerations.

“...only safety personnel are concerned about noise
issues. The production department and management
are much more concerned about company output and
profit, so they put noise related matter aside”
(Participant 6)

“People do not prioritise noise hazards as important as
other types of hazards, so they don’t bother about noise.
Employees and employers should be better educated
about this hazard and the way to manage it.”
(Participant 1)

Opinion on the Practices of Noise Management
Participants consider noise management practices
in the manufacturing industry to be subpar, merely
meeting basic local noise regulations to avoid penalties
and protect reputations. This compliance is seen as
mandatory rather than voluntary. However, some
participants believe that the manufacturing industry
follows these practices more strictly and better than
other economic sectors.

“Manufacturing companies intend only to meet the
minimum requirements. They adhere to the basics in
whatever stipulated by noise laws or regulations. For
instance, if PPE is mentioned, they opt for the cheapest
and easiest option. The same applies to training — if it’s
required by regulation, then they follow it.”

(Participant 6)

“The current noise management practices may still be at
a basic level, where compliance is only to the minimum
required standards...” & “.... it’s not like the company
voluntarily complies with those noise regulations on its
own.”

(Participant 8)

“Still at a beginner level | think” & “Also..., the
repercussion of reporting noise-related illnesses to the
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regulatory body is like worried about any penalties,
regulatory visits, or stop work.”
(Participant 5)

“The manufacturing sector has better noise management
compared to other sectors, like the construction sector.”
(Participant 1)

“Current practice is really strict because the number of
occupational noise-induced hearing loss cases is very
high. So, when a case is reported, especially given this
increasing trend in statistics, the authorities will come
to investigate to confirm it. When the authority shows
up, whether you like it or not, the employer has to
implement that noise management component.”
(Participant 4)

However, while most manufacturing companies
monitor noise levels and implement control measures,
they tend to neglect or overlook certain aspects of noise
management and overly rely on specific components
and control measures.

“Most companies focus on monitoring noise levels
without giving more attention to control measures
such as engineering control.” & “...employers tend to
focus on other components or become overly reliant on
certain specific components.”

(Participant 2)

Sometimes, companies  overlook  non-proactive
approaches, such as skipping consultations from safety
personnel and later opting for cheaper control measures
to save costs.

“They want to purchase a machine, but they did not
consult the safety department first. Only after buying
the machine or receiving it from the mother company,
do they just realise, or workers complain the machine
produces a very loud noise. Now, the safety personnel
or machine user has to adjust the noise level. The
company has already spent a lot of money to buy the
machine, but now they have to spend more to adjust
its noise. This, of course, involves cost and money. So,
the company will usually opt for the least costly option,
like PPE.”

(Participant 6)

“Companies should take proactive measures.”
(Participant 7)

The lack of enforcement and thorough inspections leads
to poor noise management practices and compliance at
workplaces. Inspections are often superficial, without
thorough checks or constructive feedback for companies.

“Usually, the authorities don't really check our
compliance level as long as the company itself already
meets the noise requirement. There’s no way for us to

get constructive feedback on the implemented control
measures.”
(Participant 3)

The environment in manufacturing companies is not
conducive to noise management for protecting workers'
hearing health. This is due to strained relationships
between employers and employees, affecting how
workers view and engage with hearing conservation
efforts. Factors like costs, financial implications, cultural,
and organisational environment also play significant
roles in shaping these practices.

“I think the main issue is that there’s just not a conducive
environment for managing noise in manufacturing
factories at the moment....” & “...the actual relationship
between employees and employers is not really good.
Consequently, you can see how low people engage in
hearing conservation efforts, and how employers do
not view this as a significant concern.” & “...could be
because of the company’s safety culture itself. And it is
not in denial that cost financial influence this practice,
aside from the company’s culture and environment.”
(Participant 8)

Challenges in Complying with Existing Occupational
Noise Exposure Regulations

Most participants agreed that limited understanding
and awareness of occupational noise and local noise
exposure regulations are major challenges to compliance.
Both employees and employers underestimate the
importance of adhering to noise exposure regulations
for maintaining a conducive environment for hearing
health protection. Limited awareness and lack of interest
in hearing health stem from noise hazards being unseen
and unfelt, making it hard to appreciate the benefits of
effective noise management.

“.... workers and employers cannot see the direct impact
of noise hazards on individuals themselves because
noise is invisible, and its effects are not immediately
apparent.” & “...that’s why it is seen as insignificant.”
(Participant 3)

Resistance to change complicates efforts to achieve
excellent noise management to ensure compliance
with noise regulations at the workplace. Low employee
engagement in hearing conservation programmes can
hinder employers' efforts to create a safe and healthy
hearing environment. Employees often find the provided
protective equipment uncomfortable for long-term use,
making them reluctant to use it. Similarly, employers'
reluctance to change company policies and prioritise
cost-saving measures over safety indicates a lack of
organisational support, posing significant challenges.

“Even though they know, uncomfortable PPE such as
earplugs can make workers refuse to wear them or not
wear them correctly. Sometimes, they just take it off
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when safety personnel or their superior is not overseeing
them, even in an excessively noisy environment.”
(Participant 1)

“.... the high costs and potentially impractical nature
in terms of expenses when implementing engineering
control measures....”

(Participant 2)

“I think the main issue is that there’s just not a conducive
environment for managing noise in manufacturing
factories at the moment....”

(Participant 8)

Most participants agree that the main challenges revolve
around cost and resource allocation. Employers hesitate
to invest in what they see as expensive, like quieter
machines and equipment, compared to perceived
benefits. They consider these investments not cost-
effective. Almost all participants also see managing
workplace noise as relatively expensive.

“Sadly, companies do not see this as cost-effective.”
(Participant 8)

“...control noise at the source, like buying quieter
machines...”
(Participant 6)

“Anything related to managing noise is expensive.” &
“Engineering control is very expensive, whether it’s
refurbished machines or isolation.”

(Participant 4)

“Due to lack of manpower and budget, there’s no
one willing to handle occupational noise issues at
the workplace. In factories, there might be only one
person handling safety and health. The safety personnel
themselves may not be able to cover it due to a heavy
workload”

(Participant 7)

Strategies for Enhancing Compliance of Existing
Occupational Noise Exposure Regulations

Based on interviews, participants highlighted the
need to strengthen the legal system and enforcement
as strategies to enhance compliance with local noise
exposure regulations.

“...ensure stringent enforcement from the beginning and
moving forward, conduct more promotion or awareness
sessions directly with employers by the authority itself.”

(Participant 5)

“Enforcement should be strengthened. Authorities
should conduct thorough inspections and suggest any
feedback if any on the noise implementation at the
workplace....”

(Participant 3)

“When authorities conduct inspections or site visits at
the workplace, the officers should meet directly with the
boss and communicate the findings to them.”
(Participant 6)

Increasing the dissemination of knowledge about the
dangers of noise exposure and noise management is
also crucial. Continuous education and training can
help to enhance awareness and understanding of the
risks associated with noise exposure.

“Giving awareness to employees is important, like
providing direct training on HPD to workers by the
supplier themselves.”

(Participant 4)

“Giving awareness to the leader, especially in
international companies, sometimes they are not
aware of local requirements. They need to be informed
accordingly. Some foreign companies with good safety
cultures are willing to comply once they understand
what it takes to comply with noise regulations. Output
from authority’s inspection at the workplace should be
communicated to all levels of management, including
the top boss.”

(Participant 6)

“Employees and employers should be better educated
about this hazard and the way to manage it.”
(Participant 1)

Participants mentioned using technology to manage
occupational noise and protect hearing health as a
strategy to improve compliance in manufacturing
industries.

“..improve the effectiveness of hearing protection
devices by integrating technology into PPE. Managing
noise could also be done in a way of technological
advancement such as using sound level meter apps for
preliminary noise assessment, integrating technology to
monitor the status of noise regulations compliance.”
(Participant 1)

Improving synergy between workers and employers is
another important strategy to ensure better compliance
with noise regulations. A good collaboration between
both parties can ensure that measures to manage the
noise at the workplace can be effectively implemented.
“Increasing the synergy among workers and employers
to create a safer and healthier environment and protect
everyone hearing health.” & “They collaboratively work
together...”

(Participant 8)

One of the participant mentions that proper planning
and the evaluation of the whole compliance processes
are also required to promote better compliance with
existing local noise regulation. Continuous assessment
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and meticulous planning assist in identifying weaknesses
and take appropriate actions to address them.

“To better comply with noise ICOF, they need to
have proper planning, such as deciding when to
conduct audiometric tests, perform noise identification
checklist...., all components under the hearing
conservation programme require proper planning. This
way you can advise your top management on budget
allocation and make sure nothing gets overlooked”
(Participant 4)

DISCUSSION

This research is significant because the perception
and experience of hearing conservation programmes
were studied from the viewpoint of key contributors
to the development and implementation of hearing
conservation programmes. Given the scarcity of
national studies on hearing conservation programme
implementation, and to the best of the researcher’s
knowledge, no studies conducted have confirmed the
subject matter experts' views on local noise management
implemented in the manufacturing industry setting. This
study addresses this gap by providing insights from
the experts in the field, thus supporting the findings of
previous research on noise management and hearing
conservation. Qualitative methodology is useful
for uncovering in-depth information and personal
experiences that traditional quantitative methods might
miss [38, 40]; therefore, using this methodology is
considered appropriate.

The main finding of this study revealed that there is
a significant lack in awareness and understanding
regarding occupational noise hazards, particularly their
long-term detrimental impacts such as hearing loss [6],
other health implications, and reduced concentration,
all of which can impair productivity [9, 33]. Both
employers and employees acknowledged that noise
could cause deafness and recognised the importance
of noise exposure regulations and hearing conservation
programmes in managing workplace noise. However,
noise hazards have not been prioritised in organizations;
in fact, other hazards have been perceived as more
significant. This can contribute to a diminished
perception of risk, resulting in ineffective strategies to
mitigate this hazard (4).

To raise awareness and effectively manage noise
hazards, it is crucial to emphasise that noise should be
a priority in workplace safety and health management
[2, 17]. A comprehensive understanding of noise
hazards, encompassing their acute and chronic effects
on both auditory and non-auditory aspects, as well as
productivity, is key to informing the industry about the
magnitude of this issue [40]. Therefore, for effective
noise management in the workplace, it is imperative to
convey that addressing noise hazards and managing it

are priorities and to educate the industry accordingly.
It is critical to highlight the fact that the increasing
number of noise-induced hearing loss cases in the
manufacturing industry annually shows a significant
difference compared to other sectors [45]. This issue
is linked to declines in quality of life [33, 34] and a
decrease in work efficiency [9].

It is also important for manufacturing companies to
be familiar with the existing local noise exposure
regulation especially for multinational companies
that are less familiar with local noise regulations. This
point is accentuated by participants who highlighted
that companies show better compliance when they
understand regulations and include safety and health
in their company direction. They also mentioned there
is a noticeable commitment to improving compliance
in these multinational companies when they are aware
of local regulatory requirements and their top leaders
prioritise safety and health in the organization's direction
compared to leaders who do not. Empowering leaders
empowers the entire organization in decision-making
and encourage collaborative problem-solving, thus
enhancing knowledge, willingness to participate in safety
initiatives, and adherence to safety compliance [13].
This also draws attention to the need for knowledgeable
organisational leaders and safety officers to effectively
educate others within the organization in order to
enhance safety participation and compliance.

Although the worth of managing occupational noise to
combat noise through hearing conservation programmes
is recognised, workers often fail to fully cooperate [40].
One of the participants mentioned that this is due to the
uncomfortable use of hearing protection devices (HPD),
leading them to easily remove the HPD in every possible
situation, including when not supervised, even in the
noisiest environment. Meanwhile, employers struggle
to support voluntary noise management efforts, often
neglecting and over-relying on certain programme
components. Despite active enforcement, authorities
must pay closer attention to each component of the
hearing conservation programme during workplace
inspections. Addressing all these factors is crucial for
creating an environment conducive to effective noise
management practices [5, 15].

However, all participants emphasised that workplace
noise management can be challenging in reality due
to cost barriers, particularly for engineering control
measures. The high cost makes companies resist
change, opting for cheaper, less effective alternatives
like administrative controls or personal protective gear.
It is important for the industry to be aware of the benefits
of these investments. Regulatory bodies or relevant
authorities can help by gathering examples of effective
engineering controls, providing financial assistance and
incentives, and actively promoting these measures in
other workplaces [40].
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It is essential to share and promote the experiences
of workplaces that have successfully implemented
hearing conservation programmes so others can see the
tangible results [40]. This provides concrete evidence
that significant investments are justified by the benefits
and ensures best practices in noise management are
applied across more workplaces, enhancing overall
safety and hearing health. Additionally, communicating
the dangers of noise and the importance of participating
in hearing conservation efforts within the organization
helps both employees and employers to get a clear
picture of the extent of actual harmful effects of such
discomforting sound exposure on hearing and overall
health [13].

When employers are unwilling to invest in necessary
countermeasures, it hinders implementation. This is
where stricter enforcement of regulations is needed.
Specifically, participants suggested thorough inspections
by authorities of the whole contents of the hearing
conservation programme to ensure full compliance with
requirements. The study revealed that employers lacked
understanding of key aspects of the programme, such
as engineering controls for noise sources and fit testing
for hearing protection devices (HPD). Proper training on
each component of the hearing conservation programme
is essential to maximise its effectiveness [4].

The collaboration between employers and employees is
crucial for ensuring compliance with noise regulations.
One participant noted that addressing all inspection
findings throughout the organization, particularly with
top leaders, enhances compliance. Moreover, direct
involvement of top management during inspections
helps them fully grasp local legal requirements. This
complements the process of interpreting legal knowledge
and mapping it into business operations to enhance in-
house compliance [46]. Participants also emphasised
the importance of employee engagement in hearing
conservation efforts, especially when there is synergy.
This collaborative approach vyields better outcomes
compared to independent efforts to provide a safer and
healthier environment [47].

It is undeniable that the integration of technology in this
era of technological advancement brings many benefits.
In addition to improving compliance with noise
regulations, there was an emphasis on leveraging the
convenience of technology. One participant suggested
using sound level meter mobile apps to monitor noise
levels in the manufacturing premises. While there
are many arguments about potential inaccuracies in

assessment results, the use of such apps can provide a
rough idea of noise exposure levels without requiring
financial investment, which is relatively reliable when
a specialist-calibrated sound level meter is not readily
available [48].

Last but not least, proper planning and compliance
evaluation processes are essential for ensuring adherence
to noise regulations. Using a systematic approach
to properly plan and evaluate the whole hearing
conservation programme in the noise exposure guidelines
fosters a proactive culture of noise management,
minimising risks of non-compliance without letting any
components of good noise management to be left out
[4]. Regular evaluation processes monitor compliance,
highlight areas needing improvement, and ensure
corrective actions are taken promptly [49].

Some unexpected findings were also identified.
Participants indicated that the level of compliance with
local occupational noise regulations for international
companies is better when they are well-informed. This
is quite contrary to the initial notion that all companies,
regardless of their origin, face the same challenges in
complying with noise regulations. In fact, this conveys
the idea that foreign and local companies do not adhere
to regulatory standards in the same manner [15]. It
was also mentioned that there are differences in safety
culture between local and international companies.

On the other hand, it was unexpected when one
participant revealed that the noise recommendations
from competent occupational noise personnel can
sometimes be impractical. Consequently, there is a
need to invest more in hiring other consultants, such as
acoustic consultants, to enhance the recommendations
for noise control measures.

In the context of this study, it was newly discovered
that the individual responsible for developing and
implementing  hearing  conservation  programmes
lacks sufficient information, which contrasts with the
perception that such issues are primarily external. It was
noted that this key person may not possess adequate
knowledge in this area.

Based on the discussion above, the researcher considers
these concepts to form a model of integrated noise
management in the future, combining a holistic approach
involving three main components: organisational
support, employee involvement, and governmental
support.

122 Mal ) Med Health Sci 21(2): 115-125, Mar 2025



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

Governmental
Support

Integrated Occupational
Noise
Management Model

Organisation
Support

Employee
Involvement

Fig. 2: Model of integrated noise management in manufacturing
industry. This model incorporates organisational support, employee
involvement, and governmental backing. It emphasises the synergy
between employees and employers, as well as with the government
to foster a favourable environment for the workers’ hearing health
protection.

Firstly, governmental support involves providing
financial aid and incentives to manufacturing firms
to adopt better noise control measures. This includes
subsidies for quieter machinery, promotion of effective
control measures and strict law enforcement through
regular inspections of hearing conservation programmes.
Secondly, organisational support ensures consistent
backing from companies for noise management efforts.
This includes resource allocation and ongoing training
on noise hazards and prevention. Thirdly, employee
involvement emphasises active participation in all stages
of noise management, including hearing conservation
programmes.

This model highlights the critical synergy between
employers and employees in managing noise effectively,
aiming to enhance compliance with local regulations
and safeguard workers' hearing health while boosting
workplace productivity and well-being. Furthermore,
governmental support is integral, ensuring regulatory
enforcement and periodic inspections to bolster
this synergy. Thus, it is hoped that manufacturing
companies in Malaysia can enhance compliance with
local occupational noise exposure regulations, thereby
reducing risks to workers’ hearing health and increasing
productivity and well-being.

This study’s findings align with the Social Ecological
Model, as it recognises multiple levels of influence:
employee involvement at the individual level,
organisational support at the organisational level, and
governmental support at the policy level. The emphasis
on the interactions between these levels provides a
comprehensive understanding of the dynamics of noise
management practices.

The rich, in-depth insights gathered from this qualitative
exploration can inform the development of context-
specific practical guidelines for the Malaysian
manufacturing industry. These findings lay a foundation
for enhancing noise management awareness, improving
practices, and potentially increasing compliance

within the industry. Furthermore, this preliminary study
highlights areas for future research and intervention
in occupational noise management specific to the
Malaysian context.

CONCLUSION

This preliminary study reveals that noise management
in Malaysia's manufacturing sector is not yet at its best,
underscoring the imperative to implement critical factors
within the manufacturing environment. This is crucial
for improving adherence to occupational noise exposure
regulations, addressing challenges and hindering
elements related to noise management awareness, and
protecting workers' hearing health. The study's findings
suggest significant implications for future research
in occupational noise exposure, emphasising the
necessity for deeper exploration of factors influencing
noise management in manufacturing to enhance
understanding. This study contributes new insights into
noise management within the Malaysian manufacturing
industry and supports the Social Ecological Model
by demonstrating the interplay between individual,
organisational, and policy levels. The findings provide
valuable information for policymakers and industry
practitioners seeking to enhance noise management
practices and better protect employees’ hearing health
and safety.
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