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Abstract

Occupational Safety and Health (OSH) is an essential aspect of industrial activities that contributes to the creation of a safe,
healthy, and productive work environment. The high risk of workplace accidents in production processes requires companies
to implement effective OSH programs to minimize potential hazards that may cause losses to both workers and the company.
This study aims to analyze the implementation of Occupational Safety and Health (OSH) as an effort to prevent workplace
accidents in the production process at PT XX. The research employed a descriptive qualitative method, with data collected
through field observations, interviews, and document reviews. The results indicate that PT XX has implemented various OSH
programs, including the use of personal protective equipment (PPE), occupational safety training, installation of safety signs,
and routine inspections of production areas and work equipment. However, several challenges were still identified, such as
suboptimal worker compliance with PPE usage and limited awareness of potential hazards in the workplace. The consistent
implementation of OSH practices has been proven to reduce the risk of workplace accidents and support the continuity of
production activities. Therefore, continuous improvement in supervision, employee guidance, and the strengthening of a safety
culture are necessary to enhance the effectiveness of OSH implementation within the company.
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1. Introduction

Occupational Safety and Health (OSH) is a crucial aspect of industrial activities, particularly in industries with
high-risk operations such as the textile industry. Production processes in the textile industry generally involve the
use of chemicals, high-temperature operations, moving machinery, and complex production systems that may
expose workers to various occupational hazards. According to the International Labour Organization (ILO),
workplace accidents and occupational diseases continue to pose significant challenges worldwide, resulting in
economic losses, reduced productivity, and adverse impacts on worker well-being. Therefore, the implementation
of effective OSH programs is essential to protect workers, maintain operational continuity, and support sustainable
industrial development(Fithri et al., 2020).

The textile industry is characterized by various potential hazards arising from production activities, including
exposure to hazardous chemicals, mechanical hazards from machinery, excessive noise, high temperatures, and
ergonomic risks. Improper handling of chemicals, inadequate machine guarding, and unsafe work practices may
increase the likelihood of workplace accidents and occupational health problems. Consequently, companies are
required to establish comprehensive safety management systems that can effectively identify hazards, assess risks,
and implement appropriate control measures to minimize accident occurrence (Ivascu et al., 2021).

PT XX, as a company operating in the textile sector, faces various occupational safety and health challenges
throughout its production process. The use of chemicals in dyeing and finishing operations, the operation of
production equipment, and worker interaction with industrial machinery create potential risks that require
continuous monitoring and control. In addition to technical hazards, human factors such as lack of safety
awareness, non-compliance with safety procedures, inadequate training, and improper use of Personal Protective
Equipment (PPE) may contribute to workplace incidents. These conditions highlight the importance of
strengthening OSH implementation to ensure a safe working environment and prevent occupational accidents (Rr
Safina Febriyanti & Noeroel Widajati, 2025).

Although numerous studies have discussed OSH implementation in manufacturing industries, limited studies have
specifically evaluated workplace safety performance and equipment failure risks in textile production processes
using Failure Mode and Effects Analysis (FMEA). The application of FMEA enables companies to identify critical
failure modes, evaluate their potential impacts, and prioritize corrective actions based on risk levels. Therefore,
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this approach can provide more effective recommendations for accident prevention and operational safety
improvement(Ali & Zulkaple, 2023).

Based on these considerations, this study aims to evaluate the implementation of Occupational Safety and Health
(OSH), analyze workplace safety performance, determine the Risk Priority Number (RPN) using Failure Mode
and Effects Analysis (FMEA), and propose corrective actions to reduce workplace accident risks in the production
process at PT XX. The findings of this study are expected to contribute to the improvement of workplace safety
performance, enhance worker awareness of occupational hazards, and support the development of a safer and more
effective production system(Ivascu & Cioca, 2019).

2. Research Methods

2.1 Research Design and Object

This study employed a descriptive research design integrating qualitative observations and semi-quantitative risk
assessment methods. The research was conducted at PT XX, a company operating in the textile industry sector,
where production activities involve various occupational hazards associated with machinery operation, chemical
handling, and continuous manufacturing processes. The study aimed to evaluate the implementation of
Occupational Safety and Health (OSH) practices and identify potential workplace hazards that may contribute to
occupational accidents(Ivascu & Cioca, 2019).

The research participants consisted of employees, supervisors, and safety personnel directly involved in production
activities and workplace safety management. Respondents were selected using a purposive sampling technique to
ensure that participants possessed sufficient knowledge and experience regarding operational processes and safety
practices within the company. This approach enabled the collection of comprehensive information regarding
workplace conditions, hazard sources, and existing safety control measures(Pedrosa et al., 2025).

2.2 Data Collection and Instrumentation

Data used in this study consisted of primary and secondary data. Primary data were collected through direct
workplace observations and semi-structured interviews with selected respondents. Observations were conducted
to evaluate working conditions, employee behavior, machine operation practices, housekeeping conditions, and
the availability and proper use of Personal Protective Equipment (PPE). Semi-structured interviews were
performed to obtain information regarding workers’ perceptions of workplace hazards, safety awareness,
compliance with safety procedures, and accident prevention practices(Fithri et al., 2020).

Secondary data were obtained from company documents, including Occupational Safety and Health policies,
Standard Operating Procedures (SOPs), accident and incident reports, safety inspection records, safety training
documentation, and other relevant reports. Document reviews were conducted to support the findings obtained
through observations and interviews. Data triangulation was applied to improve the validity and reliability of the
research findings by comparing information obtained from different sources and methods(Ivascu et al., 2021).
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Figure 1. Research Flow Diagram

2.3. Failure Mode and Effects Analysis (FMEA)
Failure Mode and Effects Analysis (FMEA) was applied to identify potential failure modes in production
equipment and operational processes that could affect workplace safety and production continuity at PT XX. This
method was used to evaluate possible equipment failures, determine their causes and effects, and prioritize
corrective actions based on risk levels. Each failure mode was assessed using three parameters: Severity (S),
Occurrence (O), and Detection (D). Severity represents the seriousness of the consequences resulting from a
failure, Occurrence indicates the probability of the failure occurring, and Detection reflects the ability of existing
controls to identify the failure before it causes adverse effects(Rr Safina Febriyanti & Noeroel Widajati, 2025).
The Risk Priority Number (RPN) was calculated using the following equation:

RPN=SxOxD
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The calculated RPN values were used to rank the identified failure modes according to their level of risk.
Components with higher RPN values were considered critical and prioritized for corrective actions, preventive
maintenance, and operational improvements(Al-Hourani & Hassanlou, 2025).

2.4. Data Analysis Procedure

The research was conducted through several stages. First, workplace observations, interviews, and document
reviews were carried out to collect data regarding Occupational Safety and Health (OSH) implementation at PT
XX. Second, the collected data were analyzed to evaluate PPE compliance, workplace accident records, and safety
training programs(Jalil Al-Bayati et al., 2023). Third, Failure Mode and Effects Analysis (FMEA) was applied to
identify critical equipment failures and determine Risk Priority Number (RPN) values. Fourth, components with
the highest RPN values were prioritized for corrective actions and preventive measures. Finally, recommendations
were developed to improve Occupational Safety and Health (OSH) implementation and reduce workplace accident
risks in the production process at PT XX(Grafkina et al., 2023).

3. Results and Discussions

3.1 Results

The results of this study were obtained through workplace observations, interviews, document reviews, and Failure
Mode and Effects Analysis (FMEA) conducted at PT XX. The collected data were analyzed to evaluate the
implementation of Occupational Safety and Health (OSH) practices, including the use of Personal Protective
Equipment (PPE), workplace accident records, safety training programs, and potential equipment failures that may
affect operational safety. The findings provide an overview of the current safety performance and identify areas
requiring improvement to enhance workplace accident prevention efforts(Wachter & Yorio, 2014).

3.1.1 Personal Protective Equipment (PPE) Usage

The assessment of Personal Protective Equipment (PPE) usage was conducted among all 309 workers at PT XX
across various production departments. The results presented in Table 1 indicate different levels of compliance
depending on the type of PPE used. Safety shoes achieved the highest compliance rate, with all workers
consistently wearing the required footwear during operational activities. Similarly, mask usage was relatively high,
with 250 workers complying with company regulations. In contrast, the use of safety helmets and gloves was
considerably lower, with only 159 workers wearing helmets and 100 workers using gloves during their work
activities(Alferdaws & Ramadan, 2020).

The variation in compliance levels suggests that workers may perceive certain types of PPE as more important or
more comfortable to use than others. Safety shoes are generally considered essential because they are worn
continuously throughout the work shift and provide direct protection against falling objects, sharp materials, and
slipping hazards. On the other hand, gloves and helmets may sometimes be viewed as inconvenient or restrictive,
particularly during tasks that require precision and flexibility. Low compliance with glove usage is particularly
concerning because workers in textile manufacturing are frequently exposed to chemicals, hot surfaces, and
mechanical hazards that can cause injuries to the hands. These findings indicate that stronger supervision, regular
inspections, and continuous awareness campaigns are necessary to improve PPE compliance and reduce the risk

of occupational accidents(Achumie et al., 2022).
Table 1. Personal Protective Equipment (PPE) Usage at PT XX

No Type of PPE Total Workers Using PPE Not Using PPE
1 Safety Helmet 309 159 150

2 Gloves 309 100 209

3 Mask 309 250 59

4 Safety Shoes 309 309 -

To provide a clearer visualization of worker compliance with personal protective equipment requirements, the PPE
compliance rates are presented in Figure 2.
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Figure 2. PPE Compliance Rate at PT XX
As illustrated in Figure 2, safety shoes achieved the highest compliance rate at 100%, followed by masks at
80.91%. In contrast, safety helmet and glove compliance rates were significantly lower at 51.46% and 32.36%,
respectively. These findings indicate that additional efforts are required to improve worker compliance,
particularly regarding the use of gloves and safety helmets(Adade-Boateng et al., 2021).
3.1.2 Work Accident Data (Last 3 Months)
Workplace accident records were reviewed for the period from January to March, and the results are presented in
Table 2. During the observation period, three workplace accidents were recorded in January, consisting primarily
of minor injuries and cases of skin irritation. No accidents were reported during February and March. Although
the total number of incidents was relatively low compared to the total workforce, the occurrence of these accidents
demonstrates that occupational hazards remain present within the production environment(Zhang et al., 2020).
The incidents recorded in January may be associated with worker exposure to chemicals, unsafe work practices,
or inadequate use of personal protective equipment. Skin irritation, for example, is commonly linked to direct
contact with chemicals used in dyeing and finishing operations(Melnikova et al., 2015). While the absence of
accidents in February and March may indicate improvements in safety performance and hazard control measures,
it should not lead to complacency. Workplace accidents often occur due to a combination of unsafe conditions and
unsafe behaviors, and therefore continuous monitoring, incident reporting, and preventive actions remain
necessary. The company should also conduct periodic evaluations to identify the root causes of previous incidents

and implement corrective measures to prevent similar events from occurring in the future.
Table 2. Work Accident Data (Last 3 Months) at PT XX

No Month Number of Accidents Type of Accidents

1 January 3 Minor injuries, irritation
2 February - -

3 March - -

3.1.3 Work Safety Training Data

Safety training is one of the fundamental components of an effective Occupational Health and Safety (OHS)
management system. As shown in Table 3, PT XX has implemented several training programs covering various
aspects of workplace safety, including PPE usage, machine safety, chemical handling, emergency response,
firefighting, and workplace ergonomics. The data indicate that PPE Usage Training, Emergency Response
Training, and Firefighting Training achieved attendance rates of 100%, demonstrating strong management
commitment to ensuring that workers possess basic safety knowledge and emergency preparedness skills(Rahman
et al., 2022).

Despite these positive results, participation rates varied among the different training programs. Machine Safety
Training achieved an attendance rate of only 60%, while Work Ergonomics Training recorded the lowest
participation rate at 50%. Chemical Handling Training achieved a moderate attendance rate of 75%. These findings
suggest that not all workers have received comprehensive training related to the hazards they may encounter during
daily operations. Low participation in machine safety training is particularly concerning because machinery-
related accidents often result in severe injuries. Similarly, insufficient ergonomics training may increase the
likelihood of musculoskeletal disorders, which can negatively affect worker health and productivity over the long
term. Therefore, increasing training participation and ensuring that all employees receive regular refresher training
should be considered a priority(Ruttenberg et al., 2020).

Table 3. Work Safety Training Data at PT XX
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No Type of Training Participants Freq. Attendance Description
(times/year) (%)

1 PPE Usage 309 4 100% Mandatory  for  all
workers

2 Machine Safety 75 3 60% Machine operators

3 Chemical Handling 129 2 75% Production &
laboratory

4 Emergency Response 309 2 100% All employees

5 Firefighting 309 2 100% Field simulation

6 Work Ergonomics 50 1 50% Finishing department

3.1.4 Failure Mode and Effects Analysis (FMEA)
Failure Mode and Effects Analysis (FMEA) was conducted to identify potential equipment failures that could
affect operational safety and production continuity. Based on the analysis, the Circulation Pump obtained the
highest Risk Priority Number (RPN) value of 112, indicating that this component represents the most critical
failure mode within the production system. The Operator Monitoring system followed with an RPN value of 105,
while several other components, including the Heater, Alarm System, and Heat Exchanger, obtained RPN values

of 96.

The high RPN values indicate that failures in these components could significantly disrupt production operations
and potentially increase safety risks for workers. For example, failure of the Circulation Pump may result in uneven
process conditions, reduced product quality, and increased operational instability. Similarly, deficiencies in
operator monitoring systems may delay the identification of abnormal operating conditions, increasing the
likelihood of process deviations and equipment damage. These findings highlight the importance of preventive
maintenance programs, equipment inspections, calibration activities, and the implementation of backup systems
to reduce the probability of critical equipment failures. Regular review of FMEA results is also necessary to ensure
that corrective actions remain effective and aligned with changing operational conditions(Gomaa, 2025).

Table 4. FMEA Analysis for Production Equipment at PT XX

No Component Function Failure Cause Effect S O D RPN Recommendation
Mode
1 Heater Heating Heater Temperature ~ Unstable 8 3 4 96 Calibrate
dye overheating  control fabric color temperature
solution failure control system
2 Circulation  Circulating Pump stops Motor failure Uneven dye 7 4 4 112  Routine
Pump dye working distribution maintenance and
solution backup pump
3 Dyeing Fabric Machine Mechanical Production 8 3 3 72 Regular machine
Machine dyeing stops damage stops inspection
process
4 Cooling Reducing Cooling Cooling Process 7 3 4 84 Install backup
System process failure water stops overheating cooling system
temperature
5 Temperature Measuring  Sensor Poor Temperature 6 3 5 90 Install redundant
Sensor temperature  failure calibration undetected sensors
6 Pressure Monitoring  Sensor Instrument Pressure 6 3 5 90 Backup  sensors
Sensor system malfunction damage unmonitored and calibration
pressure
7 Control Controlling  System Software Unstable 7 2 4 56 Software update
System parameters  failure error process and interlock
8 Inlet Valve  Regulating  Valve stuck Mechanical Excess 6 3 4 72 Regular valve
water flow  open damage water enters inspection
9 Pressure Reducing Valve fails Valvestuck  Pressure 9 2 4 72 Routine valve
Relief Valve pressure to open increases maintenance
10 Heat Regulating  Fouling in Dirt Heating 6 4 4 96 Periodic cleaning
Exchanger temperature exchanger  accumulation efficiency
drops
11 Alarm Providing Alarm Electrical Operator 8 3 4 96 Redundant alarm
System hazard inactive failure unaware of system
warning danger
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12 Operator Supervising Delayed Lack of Problems 7 3 5 105 Operator training
Monitoring  production  response training not handled and clear SOP
quickly

3.2 Research Limitations

This study was limited to a single textile manufacturing company and a relatively short observation period.
Therefore, the findings may not fully represent Occupational Safety and Health (OSH) conditions in other
industrial sectors. In addition, the analysis was based on available workplace accident records, PPE compliance
data, safety training data, and Failure Mode and Effects Analysis (FMEA) results obtained during the study period.
Future research is recommended to involve multiple companies, longer observation periods, and additional risk
assessment methods to provide a more comprehensive evaluation of workplace safety performance(Sanni-Anibire
et al., 2020).

3.3 Practical Implications

The findings of this study provide practical guidance for industrial managers and safety practitioners in improving
Occupational Safety and Health (OSH) performance. The identified issues related to PPE compliance, worker
participation in safety training, and equipment reliability can be addressed through stricter supervision, continuous
safety awareness programs, and preventive maintenance activities. Furthermore, the FMEA results can assist
management in prioritizing corrective actions for critical equipment, thereby reducing workplace accident risks
and supporting the continuity of production operations(Tortorella et al., 2020).

4. Conclusion

Based on the findings of this study, it can be concluded that the implementation of Occupational Safety and Health
(OSH) at PT XX has generally been carried out through the provision of Personal Protective Equipment (PPE),
workplace safety training programs, routine inspections, and safety management practices. However, several areas
still require improvement to enhance the overall effectiveness of workplace accident prevention. The PPE
compliance evaluation showed that safety shoes and masks achieved relatively high compliance rates, while the
use of safety helmets and gloves remained relatively low. These findings indicate the need for stronger supervision,
increased worker awareness, and stricter enforcement of PPE regulations. In addition, the workplace accident
records demonstrated that although the number of incidents was relatively low, potential occupational hazards still
exist and require continuous monitoring and preventive measures(Obianuju Ozobu et al., 2025).

The results of the safety training assessment revealed varying participation levels among workers. While
emergency response, firefighting, and PPE training achieved full participation, machine safety and ergonomics
training showed lower attendance rates, indicating the need for broader training coverage and more consistent
employee involvement. Furthermore, the FMEA analysis identified the Circulation Pump and Operator Monitoring
system as the most critical components, with Risk Priority Number (RPN) values of 112 and 105, respectively.
These components should be prioritized for corrective actions through preventive maintenance programs,
enhanced monitoring systems, and additional operator training. Overall, the study demonstrates that strengthening
PPE compliance, expanding safety training participation, and implementing corrective actions based on FMEA
findings are essential to reducing workplace accident risks and improving Occupational Safety and Health
performance at PT XX(Hardianty et al., 2025).
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