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Occupational health and safety is one of the most important issues in a company which is 

an important subject that has attracted a lot of attention in recent years. Work safety 

management system is the effort shown to the elements in production (human, equipment, 

materials and work environment), so that peaceful production activities can be realized 

and produce products that do not endanger the safety and health of workers. This is due 

to the interaction of elements in the production system in the form of death, serious injury, 

human injury, property damage and cessation of process loss. Primary data collection is 

done by distributing questionnaires to employees to record hazardous actions and 

hazardous conditions that are the direct cause of accidents resulting in serious injury and 

property damage or endangering workers and employees. The overall value of hazardous 

actions is 37% and hazardous conditions 24% still have a small effect that triggers the 

occurrence. OSHA measurement values prove that accidents, loss of time and other losses 

can be analyzed with the results of FR and SR values. 
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1. INTRODUCTION

Occupational health and safety is one of the most important 

issues in a company which is an important subject that has 

attracted a lot of attention in recent years. OHSAS 18001: 

2007 is a worldwide standard of structural approach in 

occupational health and safety management systems and 

companies wishing to have occupational health and safety 

management systems in accordance with these standards can 

be formally certified by agencies certification [1]. The total 

cost of a work accident consists of the costs incurred to prevent 

a work accident and all types of costs that occur after a work 

accident and the losses caused by the accident. The strength 

and success of each company lies in the effective management 

of productivity, quality, safety, health and environment, 

including marketing and finance [2]. In recent years, 

occupational safety and health management has managed 

issues such as quality, environment, and human resources that 

are a major concern of the company [3]. The International 

Labor Office (ILO) classifies occupational accidents as 

follows: (a) the number of victims (accidents resulting in death 

or non-fatal injury resulting in inability to work for at least 3 

consecutive days, excluding accident day); (b) the number of 

days lost, including the first 3 days, due to non-fatal injuries. 

Measuring safety performance that includes safety 

management, safety measures, accident statistics, accident 

investigations, and safety training practices is part of the 

overall performance of the organization [4]. Job satisfaction 

reflects the perception of an employee safety environment and 

organizational priorities [5]. Optimal productivity can be 

achieved through job satisfaction generated through the 

participation of occupational safety and health practices by 

providing occupational safety training [6]. Occupational 

Accident Analysis occurs from the results of an accident 

assessment or a combination of accidents performed to find 

the main cause of the accident so that corrective conditions can 

be given so that similar accidents do not recur, as well as 

determine the legal subject responsible for the accident. The 

work safety management system is the effort shown to the 

elements in production (human, equipment, materials and 

work environment), so that safe production activities can be 

realized and produce products that do not endanger the safety 

and health of workers and avoid damage. Environment caused 

by factory waste or as a control loss from the risk of accidents 

that may arise due to the interaction of elements in the 

production system in the form of death, serious injury, human 

injury, property damage and cessation of process loss activities. 

That the need to provide a safe and healthy workplace can 

increase employee productivity and performance and produce 

a stronger balance sheet [7]. That one of the reasons for 

improving employee performance of a company is the 

increased relationship between these concepts of employee 

health and productivity in the workplace [8]. Safety in the 

workplace can eliminate many adverse effects (e.g., rising 

economic costs or unproductive employment due to increased 

savings, absenteeism and turnover due to outdated employees 

in terms of health and social relationships) [9]. 

2. LITERATURE REVIEW

To be increased employee satisfaction means improved 

production quality, productivity, profitability, competition, 

employee quality, and quality of life [10]. When employee 

satisfaction is low, health problems are rampant, which brings 

a serious cost burden to the company as well as the 
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government [11]. Employee satisfaction is mostly focused on 

the significant impact on organizational performance [9]. 

Occupational safety contains several studies that discuss the 

impact of the implementation of safety management systems 

related to employee satisfaction in occupational accidents and 

diseases [12]. Employee satisfaction has a positive impact on 

company competitiveness [13]. Safety measures has a positive 

effect on employee satisfaction [14]. A strong relationship 

between the application of work safety management system 

and job satisfaction [15]. Work safety and poor working 

conditions cause stress resulting in certain organizational 

outcomes such as increased employee attendance, increased 

employee turnover, decreased performance, decreased 

productivity and quality, and increased grievances and anxiety 

among employees [16]. Employees have higher satisfaction 

and participate more in occupational health and safety 

activities when improvements are implemented [17]. A 

healthy and effective workplace can predict emotional 

commitment, emotional exhaustion, and employee well-being, 

which reflects employee satisfaction [18]. Grant et al 

emphasizes that on a network approach to security 

management systems to improve the welfare of employees and 

organizations. The level of its influence on employee 

performance, attendance ratio, behavioral disorders towards 

the company and employee health [9]. A clear negative 

relationship between accident rates and employee emotional 

and cognitive levels oriented to employee safety [10]. Factors 

based on the severity of the accident are an effective indicator 

for accident management resulting in employee injury, but 

these factors are not effective in controlling risk to major 

hazards [19]. A work safety assessment approach to enable 

organizations to make economic judgments [20]. The 

relationship between employee satisfaction and safety 

performance can be done by two methods, namely; Safety 

performance has a positive effect on employee satisfaction 

[21]. Several other researchers, that employee satisfaction has 

a positive effect on work accidents [22-24]. 

 

 

3. METHODOLOGY 

 
Research data sources were collected from one of the 

automotive component industries in Jakarta from May 2019 to 

June 2020 at painting process. The method of collecting 

research data is qualitative research through research 

questionnaires to determine the results of hazardous actions 

and hazardous conditions in enterprises. The data collection 

process consists of two data, namely zero accidents and 

property damage data from May 2019 to June 2020. Primary 

data collection is done by distributing questionnaires to 

employees to record hazardous actions and hazardous 

conditions that are the direct cause of accidents resulting in 

injuries. weight and Damage to property or nearby injuries 

suffered by the employee or seen by the employee. The 

sampling method used is a non-probabilistic method in which 

the sample unit is selected based on the organizational strata 

and in each organizational strata a specific division is selected 

to represent the strata, namely the level of supervisor, 

employee, maintenance and job security. 

 

 

4. RESULT AND ANALYSIS 

 

The results of the investigation conducted in the period May 

2019 to June 2020 are as follows (Table 1): 

 

 

Table 1. Frequency of respondents 

 
NO VARIABLE FACTOR PROBLEM CATEGORY SCALE 

1 HAZARDOUS 

ACTIONS 

Man Running machines / equipment without notice to 

related parties. 

Often, Sometimes, 

Never 

Ordinal 

Method Running the machine / equipment is not in accordance 

with the procedure (SOP). 

Often, Sometimes, 

Never 

Ordinal 

Method Shutting down machine / equipment without taking 

security measures. 

Often, Sometimes, 

Never 

Ordinal 

Method Repair the equipment in a safe condition. Often, Sometimes, 

Never 

Ordinal 

Method Observe the machine / equipment that is being 

operated. 

Often, Sometimes, 

Never 

Ordinal 

Tools Using safety equipment. Often, Sometimes, 

Never 

Ordinal 

Method Placing work tools / equipment in a safe condition. Often, Sometimes, 

Never 

Ordinal 

Man Joking around at work. Often, Sometimes, 

Never 

Ordinal 

Method Make changes to the machine / equipment. Often, Sometimes, 

Never 

Ordinal 

Method Using a mixture of paint ingredients that are not 

according to standards. 

Often, Sometimes, 

Never 

Ordinal 

2 HAZARDOUS 

CONDITIONS 

Machine Equipment for hazard alarms on process equipment. Yes, No Nominal 

Machine The place or equipment neatly arranged when it will 

be used. 

Yes, No Nominal 

Method Safety equipment is convenient to use. Yes, No Nominal 

Environment Comfortable work environment. Yes, No Nominal 

Method Availability of correct operating procedures. Yes, No Nominal 

Method The availability of procedures for making changes. Yes, No Nominal 

Tools Add tools to reduce noise and saturation. Yes, No Nominal 

Method Gloves and masks are always available. Yes, No Nominal 
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Tools The availability of light fire extinguishers in every 

particular place. 

Yes, No Nominal 

Tools Availability of a place for First Aid in Accident in 

handling every minor accident. 

Yes, No Nominal 

Tools Fire extinguishers function properly. Yes, No Nominal 

Tools Danger sign on dangerous areas. Yes, No Nominal 

Tools The availability of tools such as ladders. Yes, No Nominal 

Method Availability of procedures for the use of paint mix 

colors that comply with the standard. 

Yes, No Nominal 

Method There are no spills on the paint waste. Yes, No Nominal 

Until with a total of 30 respondents selected to represent the 

part of each strata, the results of data collection were done 

using questionnaires and interviews. The results of the 

company's damage property data resulted in a loss process that 

occurred between July 2019 to June 2020, which occurred in 

May 2020 where there was an employee who suffered physical 

fatigue and unconscious resulting in loss of 1 hour, but no 

material and machine damage.  

From the total number of questionnaires distributed, the 

complete results of hazardous actions are as shown in the 

Table 2 below: 

 

Table 2. Frequency distribution of hazardous actions 

 

NO FACTOR PROBLEM 
SCALE 

OFTEN SOMETIMES NEVER 

1 Man Running machines/equipment without notification to the relevant parties. 1 4 25 

2 Method 
Running machines/equipment does not follow the procedure (Work 

Instruction). 
0 5 25 

3 Method Turn off machines/equipment without performing security. 3 2 25 

4 Method Fix the equipment in a safe condition. 12 15 3 

5 Method Observe the machine/equipment in operation. 24 3 3 

6 Tools Using security tools. 2 10 18 

7 Method Laying tools/equipment work. 3 3 24 

8 Man Joking in the work area. 7 4 19 

9 Method Make changes in the work area. 2 7 21 

10 Method Using non-standard paint mixing materials. 1 3 26 

TOTAL 55 56 189 

(PERCENTAGE) 18,33% 18,67% 63,00% 

 
Table 3. Frequency distribution of hazardous condition 

 

NO FACTOR PROBLEM 
SCALE 

YES NO 

1 Machine Instrument equipment against danger signs on process equipment. 21 9 

2 Machine The place or equipment is well arranged when to use. 26 4 

3 Method Comfortable work safety equipment to wear. 22 8 

4 Environment Comfortable work environment. 18 12 

5 Method Availability of proper operating methods/procedures. 27 3 

6 Method Procedures for making changes have been made. 21 9 

7 Tools Use a damper in the ear to reduce noise and saturation. 22 8 

8 Method Gloves and masks are always there. 26 4 

9 Tools Availability of light fire extinguishers in the work area. 25 5 

10 Tools Availability of first aid kits to deal with minor accidents. 27 3 

11 Tools The use of fire extinguishers works well. 26 4 

12 Tools Signs of danger in dangerous areas. 25 5 

13 Tools Availability of tools such as stairs. 24 6 

14 Method Availability of correct work instructions/according to paint mix. 24 6 

15 Method There has never been a spill of paint residue. 8 22 

TOTAL 342 108 

(PERCENTAGE) 76.00% 24.00% 

 
From the total number of questionnaires distributed, the 

complete results for hazardous conditions are as shown in the 

Table 3. 

The number of employees is 100 people with a total 

working time of 50 weeks a year. Meanwhile, the working 

hours of employees are 40 hours a week with a total of 1 

accident (1 minor accident in 1 period). Meanwhile, the 

overtime regulation stipulated by Decree of the Minister of 

Manpower and Transmigration Number 102/2004 in Article 3 

states that overtime work can only be done for a maximum of 

3 hours in 1 day and 14 hours in 1 week. This means that the 

total overtime work for 1 year is 700 hours and 1 hour lost 

from the accident. 

 

𝑆𝑅 =
𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑙𝑜𝑠𝑡 𝑤𝑜𝑟𝑘𝑖𝑛𝑔 𝑑𝑎𝑦𝑠 × 1.000.000

𝑡𝑜𝑡𝑎𝑙 𝑤𝑜𝑟𝑘𝑖𝑛𝑔 ℎ𝑜𝑢𝑟𝑠
 

 

799



 

𝑆𝑅 =
1 ×  1.000.000

20700
= 4.98 

 

𝐹𝑅 =
𝑡𝑜𝑡𝑎𝑙 𝑎𝑐𝑐𝑖𝑑𝑒𝑛𝑡 ×  1.000.000

𝑡𝑜𝑡𝑎𝑙 𝑤𝑜𝑟𝑘𝑖𝑛𝑔 ℎ𝑜𝑢𝑟𝑠
 

 

𝐹𝑅 =
0.1 ×  1.000.000

200700
= 0.498 

 

Based on this calculation, the Severity Ratio value is 4.98 

of the total accidents that occurred during that period and the 

Frequency Ratio value is 0.498 of the total working hours lost 

during that period. Meanwhile, the number of days lost is 0.1 

(1 hour divided by 1 working day). 

Furthermore, from the study data obtained by 30 

respondents from 30 questions that answered hazardous 

actions and hazardous conditions are: 

 

• Hazardous Actions which answered: Often (18.33%), 

Sometimes (18.67%) and Never (63%). 

• Hazardous Conditions which answered: Yes (76%) and No 

(24%). 

 

Meanwhile, from the calculation of BLS-OSHA 

measurement, FR is 0.498 of the total number of work 

accidents per day in 1 year. While the SR value is 4.98 of the 

total time lost per day of labor in 1 year. 

In proving Bird’s Theory, it is found that the ratio of human 

accidents and property damage from the Damage Property 

Schedule is a minor accident (1), a waste of time (1 hour). 

While there is no zero number for serious accidents, there is 

still the possibility of increasing the potential for accidents. 

Meanwhile, the results of the questionnaire research data on 

the distribution of dangerous actions and the distribution of 

dangerous conditions proved to have calculated the Frequency 

(FR) of 0.498 accidents per day in a year and Severity Rate 

(SR) 4.98 many times lost every day in a year. 

 

 

5. CONCLUSION 

 

The conclusion that can be drawn from this study is as 

follows that based on the value from the results of the 

collection of questionnaires, the total value of hazardous 

actions is 37% and hazardous conditions 24% still have a small 

effect that triggers the incident. The OSHA value in painting 

process has a total FR value of 0.498 total daily work accidents 

in 1 year and in SR with a value of 4.98 total time lost per/day 

labor in 1 year. OSHA measurement values prove that 

accidents, loss of time and other losses can be analyzed with 

the results of FR and SR values. Assessment of Bird 

theoretical measurements are overall weight of hazardous 

actions, i.e. often (18.33%), sometimes (18.67%) and never 

(63%), while for total weight of hazardous conditions, i.e. Yes 

(76%)) and No (24%). The result of the ratio of human 

accidents and property damage from the property damage 

schedule is a minor accident (1), lost time wasted (1 Hour). 

The results of research data on the distribution of hazardous 

actions and the distribution of hazardous conditions have been 

shown to calculate the Frequency Rate (FR) of 0.498 accidents 

per day in a year and Severity Rate (SR) of 0.498 many times 

disappears every day of the year. 
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