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Abstract: The main occupational health hazards and the efficacy of preventative measures in the manufacturing industry are
assessed in this research. According to information gathered from 200 participants via questionnaires, interviews, and field
observations, workers often encounter risks including dust (78%) and noise (85%), yet only 40% are completely aware of these
dangers. Although there are usually emergency exits and first aid stations, hazard prevention is lacking when personal
protective equipment (PPE) is used inconsistently, safety training is irregular, and PPE requirements are inadequate. Low
ratings for ergonomic equipment point to areas that need work however control methods including ventilation and chemical
handling procedures were judged to be effective. To guarantee a safer industrial work environment, the results highlight the
need of organized training, improved safety communication, and more stringent implementation of preventative measures.
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INTRODUCTION

Industrial workers face serious dangers to their health on the job owing to the prevalence of noise, dust,
chemicals, high temperatures, and heavy equipment, but this industry is essential to economic growth. [1]
Serious injuries, chronic diseases, and decreased productivity may result from these dangers if they are not
well controlled. The dangers are compounded by contributing factors such unsafe working conditions,
insufficient safety training, insufficient usage of PPE, and lax enforcement of safety standards. This
research seeks to examine the prevalent health risks in manufacturing and the efficacy of current
preventative measures to improve workplace safety and sustainability, as occupational health has a direct
influence on worker well-being and operational efficiency. [2]

REVIEW OF LITERATURE

Olokede 2024 et al., delved into the complexities of OHS in Nigeria's manufacturing sector through a
qualitative study. The study was based on the idea that there is a lack of understanding about the real-world
effects and difficulties of occupational health and safety (OHS) in developing nations, especially Nigeria,
even though there have been many global conversations about the topic. The writers set out to learn
whether production safety could be guaranteed and, if so, how current discussions and practices could be
adapted to the Nigerian setting. Researchers gathered qualitative data through interviews and used a theme
analysis technique to draw findings regarding the country's present OHS practices and the obstacles they
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face. The results showed that stakeholders' sense of moral obligation is separate from their sense of legal
obligation. A wider cultural shift towards safety consciousness is needed for significant improvement, the
report finds, even though regulation requires adherence to OHS protocols. As a result, OHS should be seen
as an ethical necessity rather than an afterthought. The report stresses the need of improved stakeholder
engagement and long-term strategic planning in enhancing occupational health and safety standards in
Nigeria's manufacturing sector, arguing that a more participative and context-sensitive approach is
necessary. [11]

Cui et al. (2022) focused on occupational dangers in the growing prefabricated building sector, when work
moves from sites to factories. Workers handling concrete components face greater health hazards during
this changeover. The research proposed a four-step occupational health risk management framework:
environmental emissions tracking, exposure route analysis, health risk assessment, and simulation. Virtual
modelling predicts real-world dangers, particularly in tight industrial areas. Dynamic, standardized risk
management systems and a forward-looking paradigm that incorporates technology advances with
proactive worker safety tactics were stressed in the research. [3]

Musungwa & Kowe et al. (2022) examined how overall health and safety management system audits
affected food and beverage industry worker safety in Zimbabwe. Despite identifying behavioural
difficulties and a lack of a strong safety culture as key hazards, their statistical study of audits and accident
reduction yielded no correlation. The research highlighted the need for proactive initiatives that address
employee behaviour, training, and continuing monitoring in order to successfully enhance workplace safety,
arguing that audits alone are not enough. [4]

Salvi et al. (2022) Covers chemical workplace dangers, particularly in India where regulatory enforcement
and safety education are minimal. The research classed compounds by state gas, liquid, or solid and
warned of serious health dangers from inhalation, ingestion, or skin contact. Elimination and substitution
were prioritized above PPE in the Work Health and Safety Act's hierarchical control method. Poor training
and safety infrastructure, particularly in small and medium firms, are also India's problems, Salvi said. The
paper recommends employer responsibility, universal training, and the hazard control hierarchy.[5]

Rikhotso et al. (2022) examined occupational health conditions in South Africa's industrial industry and
concluded that workers still face substantial health dangers despite OHS regulations and risk management
initiatives. The analysis found that the Compensation Fund's yearly reports had inconsistent and poorly
formatted data, making it impossible to evaluate existing policies. Noise-induced hearing loss persists. The
authors advocated a comprehensive national monitoring system for real-time data collecting, analysis, and
policy modification to enhance worker health outcomes since regulatory enforcement and preventative
interventions are inadequate.[6]

Zhou et al. (2022) evaluated 145 papers from key databases as part of a scoping evaluation of OHRA
approaches in China. Quantitative (e.g., EPA model, Monte Carlo), semi-quantitative (e.g., Singapore,
fuzzy models), and qualitative (e.g., Romanian, Australian) methodologies were covered in the study,
which was categorized into optimization-based, comparative, and applied approaches. Research into
China's GBZ/T 298-2017 standard and the need of industry-specific models were both included in the
research. Particularly for underdeveloped nations, it suggested enhancing model optimization, broadening
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applications, and incorporating OHRA techniques into safety regulations. [7]

Mutlu & Altuntas (2021) highlighted the need of prevention and ongoing risk management in the
workplace. Learning from previous events, being attentive to possible dangers, properly prioritizing risks,
and creating an early-warning system backed by new safety technology were the four pillars around which
their conceptual framework rested. Organizational safety may be continuously improved via the use of this
integrated strategy, which supports real-time monitoring. According to the research, businesses can do a
better job of protecting their employees and fostering resilience if they use a systematic, team-based
approach to risk management in the workplace. [8]

Turan & Yildiz Tore (2021) examined how workplace environmental factors affect furniture
manufacturing employee health. The research found noise and dust as important health concerns using
health monitoring data, workplace measures, and hazard identification with an occupational physician.
Noise exposure substantially affected worker well-being, but dust-related hazards varied by manufacturing
stage and substance. Skin problems including dermatitis remained despite dust control measures,
suggesting health screening gaps. The study identified no severe health concerns from chemical exposure
and advised additional research and noise and dust reduction best practices. [9]

Mamtani et al. (2020) examined how industrialization affects economic development and worker safety in
India's textile industry. According to qualitative research in Panipat, Haryana, export-oriented enterprises
were more compliant with occupational safety and health (OSH) laws owing to foreign customer needs, but
smaller domestic units sometimes overlooked safety standards. Physical injuries and dangerous situations
were common. Without workplace health and safety, workers would continue to have avoidable accidents
and chronic health issues, hindering sustainable industrial growth in India, the research found. [10]

PROBLEM STATEMENT

e The manufacturing sector is still one of the most dangerous for occupational health, even if it is a major
contributor to national economic growth, industrial progress, and employment. Factory workers often
ignore or improperly control many of the physical, chemical, biological, ergonomic, and psychological
hazards they constantly face. Acute injuries, chronic diseases, and, in severe situations, lifelong
disabilities or deaths result from prolonged exposure to high noise levels, dangerous chemicals, repeated
strain, inadequate ventilation, and hazardous machinery. Despite many occupational health and safety
rules, their practical application is still greatly lacking for reasons including lack of knowledge,
inadequate training, financial restrictions, obsolete equipment, and ineffective enforcement systems.
Many small and medium-sized businesses (SMEs) in the manufacturing sector operate with inadequate
safety systems, therefore increasing their exposure to mishaps. The lack of a proactive safety culture
combined with inadequate danger detection and control systems compromises worker well-being as well
as productivity, absenteeism, insurance and compensation expenses, and legal liability exposure for
companies. Consequently, methodically determining the kinds and sources of occupational risks in
manufacturing settings, assessing the success of current control strategies, and creating strategic,
technologically driven, and sustainable safety interventions are desperately needed. By analysing current
occupational hazards in the industrial sector and suggesting thorough, sensible control strategies to
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improve workplace health and safety criteria, this study aims to fill up these voids.

SECTION TITLE 8
RESEARCH METHODOLOGY

Data Collection

Data was collected using a combination of structured questionnaires, key informant interviews, and field
observations. The questionnaire focused on workers' exposure to occupational hazards, use of PPE,
frequency of safety training, and perception of safety practices. Interviews with safety officers and
management provided insights into the implementation of safety protocols, while on-site observations
verified the availability of safety infrastructure like ventilation, signage, and first aid.

Sample Size

The research included 200 participants, 150 of whom were employees and 50 of whom were managers or
safety professionals, from different departments within manufacturing units. Targeting industries with a
history of workplace safety issues stratified random sampling made sure that all departments and risk
categories were represented.

Tools and Technologies

Quantitative data analysis was conducted using the SPSS program. We used descriptive statistics (means,
standard deviations, and percentages) and inferential methods (Pearson's correlation, for example) to look
at how the risks and controls were related. Interview and open-ended answer qualitative data was analyzed
using thematic mapping.

Data Analysis Techniques

Workplace risk, personal protective equipment (PPE) use, and training attendance were quantified using
survey data analysis. The efficacy of the current safety controls was assessed by drawing correlations.
Policy implementation and worker perceptions of safety culture were identified via theme coding of
qualitative data from interviews.

RESULT AND DISCUSSION

This research addresses factory workers' low knowledge of dangers, inconsistent PPE usage, and
inconsistent safety procedure compliance. First aid and exits are typically provided, but PPE use
requirements and safety instruction frequency are lacking only 25% of workers get monthly safety training,
while 25% do not. Environmental controls like ventilation and chemical handling are useful, but ergonomic
tools are not. Trust and compliance suffer from delayed or missing management reactions to recognized
dangers. A modest association between dangers and control efforts shows partial alignment, and workers
suggested greater training, improved PPE, regular inspections, and safety incentives. To create a safer,
more knowledgeable industrial workforce, standardized training, proactive management, and responsive

safety measures are essential.
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Among employees, only 40% have a thorough understanding of potential health risks, while 45% have a
partial understanding and 15% are completely oblivious. These numbers highlight how critical it is to
improve communication and provide regular safety training to all workers so they are aware of the dangers

they face on the job.

Figure 1: Awareness of Health Hazards
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Figure 2 shows that first assistance (70%) and emergency exits (80%) are readily available. However,
hazard indicators (60%) and PPE (55%) usage suggestions are scarce. These disparities may hinder risk
prevention and response. The findings suggest that all divisions should utilize safety measures and
communicate more. A consistent safety framework requires making all procedures available and actively

performed.

Figure 2: Availability of Safety Protocols graph
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Figure 3: Use of PPE Graph

Figure 3 for an evaluation of the many kinds of PPE used in practice. Protective gear like earplugs (45%
use) and goggles (48%) are less popular than masks (62% usage) and gloves (58% usage). This difference
might be caused by factors like pain or insufficient enforcement. In order to provide uniform protection
against a wide variety of occupational dangers, the data highlights the necessity of enhanced gear comfort,
stringent enforcement measures, and focused education on the significance of all PPE components.
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Figure 4: Frequency of Safety Training Graph

Figure 4 shows workers' uneven safety training schedules. A frightening 25% have never received training,
while 25% get monthly and 30% quarterly. Uneven training frequency may cause knowledge gaps and
dangerous behaviours. These findings emphasize the need for planned, regular training programs to update
workers' knowledge and abilities. Safety training is necessary for compliance and to promote a safety-first
culture in the workplace.
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Figure S: Effectiveness of Control Measures Graph

Figure 5 shows employees' opinions on present control measures. Ventilation and chemical handling

procedures are scored higher by workers (3.8 and 3.5) than ergonomic equipment (2.9). Statistics show that

chemical and environmental risks are well-protected, but ergonomics are neglected. Thus, ergonomic

solutions that reduce fatigue and strain need additional investment. Based on worker effectiveness

feedback, management may enhance and prioritize safety initiatives.
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Figure 6: Management Response to Hazard Reporting Graph

Figure 6 shows that management responds to dangers differently. Worker reactions vary, with 35%

reporting rapid action and 15% none. Late or missing answers may deter reporting and damage confidence.

This highlights the necessity for effective and transparent danger reporting mechanisms to ensure prompt

action and follow-up. Open communication, morale, and departmental safety will increase with a consistent

response strategy.
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Figure 7: Hazard-Safety Measure Correlation Graph

Figure 7 shows how well dangers and control methods are related. Noise (0.42) has the largest positive
correlation, suggesting modest mitigating alignment. Heat correlates least (0.29), followed by dust (0.37)
and weariness (0.33). These data show that control attempts have inconsistent effects. By improving
focused measures for low-scoring risks, organizations may better match safety efforts to risk exposure.
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Figure 8: Suggestion for improvement bar graph

Figure 8 shows worker-suggested safety enhancements. Training (70%) and improved PPE (65%) are top
objectives, followed by regular inspections (60%) and safety incentives (50%). The workforce's everyday
experiences and safety concerns inform these practical solutions. This feedback increases safety and staff
morale and engagement. Hearing and acting on worker input keeps safety systems dynamic, responsive,
and inclusive.

CONCLUSION

The research suggests that noise and dust pose significant health hazards in production, but worker
knowledge and personal protective equipment use are insufficient. Although some control methods, like as
ventilation, are beneficial, enhancements are required for ergonomic tools and safety training. Augmenting
training, implementing rules, and refining management reaction are crucial for enhancing workplace safety.
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FUTURE SCOPE

The long-term goal of this research is to identify specialized safety measures for different industries by
increasing the coverage of occupational health hazards in a variety of production settings and geographical
areas. The identification and prevention of hazards may be improved with the integration of new
technologies including data analytics, wearable safety devices, and real-time monitoring systems. The
effects of behavioural treatments and safety training on risk reduction over the long run could be the subject
of future studies. With these results in hand, lawmakers and businesses should fortify legislative
frameworks and encourage a proactive safety culture to guarantee the ongoing enhancement of worker
health and workplace safety.
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